PHARVACEUTI CAL SOLI D STATE FORMS FI ELD OF THE | NVENTI ON 5[ 1] The
invention relates to 17-ethynyl-10R, 13S-di nmet hy1-

2,3,4,5S, oVoI8R10035810, 11, 12, 13, 14S, 15, 16, 17- hexadecahyB¢BHUI08YBEBBHent
a[ a] - phenant hrene-3S, 17S-diol and its solid state forns, including
crystalline, polynorph, pseudopol ynorph and anor phous fornms and

met hods for their preparing the solid state fornms. The invention
further relates to solid 10 formulations conprising the solid state

forms and to nethods forP‘ﬁ%;ﬂﬂCEhﬁ’F@@_' SBLﬁf &rRTE®UBNg | Ncl uding the

pol ynorph fornms and pse 5, TN preparrng solid and

liquid formul ations and uses @igtrhegeHEoNVENTIORNS for the treatment

of cancer, including hornone e associ at ed cancers

such as brseaﬁ[g] canel; emro%%rate%tsaw‘eg{gnmﬁ [ iyl eat ment of 15

precancers a I'asi As such yperpl asia. Unit
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[3]1 The different polymorphs of a substance posses different crystal lattice
energies and thus each polymorph typically shows one or more different
physical properties in the solid state, such as density, melting point, color,
stability, dissolution rate, flowability, compatibility with milling, granulation and
35 compacting and/or uniformity of distribution [See, e.g., P. DiMartino, et al., J.
Thermal Anal. 48:447-458 (1997)]. The capacity of any given compound to
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metastable form, although less thermodynamically stable, may exhibit

properties desirable over those of the stable form, such as enhanced solubility

or better oral bioavailability. Likewise, the amorphous form of an active

pharmaceutical ingredient may have different solubility in comparison to a

25 given crystalline material due reduction of crystal lattice forces in the
. amorphous material that must be overcome to effect dissolution in aqueous or -

non-aqueous liquids.

SUMMARY OF THE INVENTION

30 :
[6] In a principal embodiment, the invention provides new solid state forms

of 17-Ethynyl-10R,13S-dimethyl-2,3,4,55,6,7,8R,95,10,11,12,13,145,15,
18,17-hexadecahydro-1H-cyclopentaa]phenanthrene-3S,17S-diol, which is
represented by Formula 1. This compound is suitable for treating a



15pol ynorph form (e.g., Forml1l1l) or pseudopol ynorph form(e.g., Form
) of Conpound 1 that is substantially free or essentially free of

ot her pol yWor2e#/18¢259seudopol ynor ph forns of Conpound 1.PCT/US2Q09j033280
Anot her enbodi ment of the invention is directed to anorphous Conpound
1, typically wherein the anorphous material is substantially free or
20 essentially free of crystalline Conpound 1. [12] In certain
enbodi nents, the present |nv ntio rovi des net hods of, naki

"0 at i ng. andWBRRIIEEE GRSty SERALAEH & plrenrand i patHa. 2
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pr epare npou 1in stalline form nts are

i r ot ed to’ mUENaTRIEETSEPE BioHRt EeRb AP o Y e RO [ 13]
I n sone enmbodiengntpsostatiediypdrtephg.e form of Conpound. 1 is characterized
or identified by nmethods conprising X-rgy Powder Diffraction (XRPD)
and one or nore thermal nethods |n(ﬂl-ud ng Differential Thernal

Anal ysis (DTA), Differential Scaﬂnl I or| met ry (bSO,

Ther nogravi metri c Anal ysi C(T {$FaShoi nt measur enent s.

[ 14] In some enbodi nents aT%o |d-|state mrmof Conpound 1 is
characterized or |dent/1i1 ell &d§ /1 ncl udi ng XRPD and a

vi brational 5 spectrof;copy ?reﬁho such as Raman spectroscopy. [15]
In some enbodi nents al soli s't*at ffor m of Conpound 1 is characterized
or identified by 'gsl\hod\s sl udihg single crystal X-ray diffraction.
[16] I n sgne gbo ment s aHso id state form of cGespeynd 1 is
10characteri zed or identified by nethods including 1H NVR el enental
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steps of (1) aaﬁpmswlwg fomSt arein| paioulanerystall lredforras reédreacrein as

crystalline fgry, %lw%nvnﬁorw Fyrmrmrﬁorm\ﬂha.i;ﬁ#@rﬁpwt' on XRPD
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pattern(s); dHa"eum Vipaweanialy iree ernssentially rpeptothercansstalisie eme

reference cryafosdiloud form@lofCamdotiie1.20crystalline formto be
identified. ILn_certain enbodinments of this nmethod, the unit cell

paramet ers f 6101t HB cegeineghodimans tha presrnt fyeRiqnss SkecdphioR PAEFNIRT ngl e
crystal Xsraygolgaibbh fbrm (H@eForﬂn’wl?di ﬂs@maép&;tmérbh Sor f@pd=drmez) gnit cell

parameters for the ref erencg E(sta ine formare tained from
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pref er abPf afsseoBdly, coptal ﬁ)}?ﬂ%"é‘ in still other 30 enmbodi ments
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[21] Still other enbodiments of the invention are directed to liquid
formul ati ons prepared by contacting or adm xing at |east one solid
state fornVERIEHHSNd 1 with a |iquid excipient into WMHTEP2BMFEEN
1 has sufficient 15solubility, optionally in the presence of another
exci pient, and nethods for preparation of the liquid fornulation.
[22] Yet another enbodinment of the invention is directed to nethods
for treating r gel i '

nor mone. assach ML EIA BRI SSaiiig EaloRhel o5, dPoRitPaihefc
ovari an cancehnals @) @ed meltingqeint sreaspreo®nte e cancer or breast
cancer in a syhie | ' ; ' .S solid state
form of Corrpoﬂmj Tﬁ gc\lfjr‘r&(%]Qrggoﬁﬁ%b%h%%é@éﬁ%hgrﬂyog?’éﬁ-{ppﬁré@? ]sam of
Conpound 1. ¢hagicterized anigehtifieddyimethodsincloding KBPDrarea vibratiosal di r ect ed
to met hods; fof eE{r&%Bhﬁ‘ ﬁg@%%%ﬁ%ﬁ%ﬂ%@é&ﬁgc& cer or hormone

sensi tive cancer sUC ovarian can onmetrial cancer,

prost at e canddf] oln gnreeembedimests 4 solig smtmfcmtof wotripound bis d

formul ation ¢ o : Form I,
Forml1Il, For%ékg?%?@Qﬁ@kb%yﬁth%ruﬁé@#'bé &E@Eg%ﬁgﬁ(‘ ?‘Srg&f Conpound
1 that i5 subdiffraptidnal |y free of other solid state forms, such as

anor phous an h fiaf 24] Anot her
enbodi nment orﬁ’leﬁreﬁfsn%é/ng@géra":‘% Ia(r)er,edgtﬁgg?é foﬁﬂrHP%Hﬁ\g %ncrﬁ?ts% eating
endoret ri Ysi scheractsiged ar igerified by mgihrdsgneledieg IHTNMRS igresntal\gnalysia,

sol id T or Ml gdfRskeHRatcH, HbrRogRlitbn il s%r@db[‘nzb BRHWeck, such as

annrphous or a crystalline fOF I nvent i on

enbodi ment s ik ImeomaRMbekimaRts acgryw"ﬁamm ol Compaunst bisddentijed o
crystal | Tne f9gidtad ipa MRS ain Ol ind BIbOATEREIN Bl urk 81

treatnent or prophylaxis of a hornone associated or sensitive cancer,
precancer or AAFESBIIS) Aralefenca.gyPRlae ra: Carelaininapnes merahighr |

prostati cjs5i Nbgck@RNFRD aétté?ﬁé)f&ﬂrﬁe' GySaliReflE o Bé raehﬁfrédcorhyper trophy.
[26] Still other enbodinments are directed to nmethods for preparing

liquid formulARfasiEZeRARingexdd thg Nighaegolk iR D eatpasReriaiagt (Rises
ﬁf such f or myeddrintringg drikrcell rpﬁﬁinhéiétségr’fr']tﬁé H@eemaémﬁrt t@%ddéiﬂrgé@br[ or f
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prepar ati on ainitlegl barﬁmem@sumd thle referée dﬂs@alnr% fprnmsldmﬁn@d fadrel Ringle

resolution X-ra act i atter rrprrsr ng
Form 11117 BRTRRGFEY Satan, i pBF SBOu R B i toplhod P

provi des di ffpemniﬁteraIfoﬂhamﬁemgc@a'yﬁailmetqrm mdbtbfmeﬁmg’rraﬁemrf ige
20anir ost aneraxputon e FarE. in G Bver PeriBe of byskpe ™ 1 >
spect r os@3spy cgpmumedmm‘o e identifite occhppadtsiizeg if-a pmyrlnbrph or . .

17a-et hynyl-5 t 5 _provides a Ranan
spect roscopy Pgﬁlidé!’gf’@@f&q‘ﬁ{‘%%%éﬁgga"? @gqnghref h?'yfa"?&%r e conprising
Form 1| 17apeérh¢ppyl1rnﬁmtﬂnd>emmhed Greghhrdcterttedl In stnd Si3hede iethbds '

D7aet hyny - SHea e R 188 BBk i S ERbcbebtrontifid hesepmoe 5 o)

FIG 7 provi aasnaydratghpremablyram (spst)@atml piwdete. dnfsfik aibef on pat t er n of

225! €60 R s A BB BB A0 S

t her nogr avi natecrgstsbroammnsed fmeramrfglshu@uraf re&eremqﬁrﬁta:lmq)formrang Form

| of 17a- eth %l\}/%%ﬁneaﬂqﬁ? %@&?g&& H{e%S diol. [36] FIG 9 provides a
e

Ranman spectrum expan regron tor a sanpl e conpri sing For m
17a- et hynyl- 5a- andr ost ane-3a, 1713-diol. " [37] FIG 10 provides a



5117cfret hynyl- 5a- andr ost ane-3a, 1713-di ol determ ned from single
crystal X-ray crystallography. [39] FIG 12 provides a | ow

resol uti onWR2PISHhder diffracti on pattern of a sanpl CTHHRIPEFIIY
Form |V 17a-et hynyl-5a- andr ost ane-3a, 1713-di ol . [40] FIG 13
provi des differential thermal analysis and thernogravinmetric 10
anal ysis thernograns of a sanple conprisi ng Form IV

17a-et hynyl- 5aandrostane 3a, 17p-.di ol } FIG 14 chV i des

ni cr oscope p nggﬁﬁ empo@wgpﬁéhe&pv%a Raredirected to sol ormulatlons
17aet hyny 1- Sgompesing haordt Saiekdin 6 Odmpathart 2 maodHrsr prpaiatibsat | on
[42] FIG 15 row gﬂ ? | ow resol ution X-ray povvder di ffractl on
pattern of aM&SAGIIMUIEBALri sing Form v

17a- Iet hyny1- F[ve]anmrdéﬁhwuént%amie?rps dlh@breserit‘ﬁ:]enfdr&ncb&plasﬁsltdeasaoﬂ ow

resolution X-ra I actlo att of a e conprising

Form Vi 132, d1e g BlES o R Tvsnlar 554 Fofl i Srodedth © ey

provi des di ff[ﬂl]enomk embedlmhtsaomeyavawtlandrd diedcteRigo uammiceuicatiypal ysi s
t her nograns o

F \|
20andr ost ane aggepiéﬁgpqﬁmaﬁa%ﬁ)s[c%%pql n%%r%t I %&[yagiulné%rm,\;s r%g 8fMiti on
X-ray powder Fgtrhfit,&otm OV, Foadht\e Farm V] sFesangl, Eole)toSCoglpEmdn Wat

17a-et hynyl-5a ne-3a, 1 6 rovides an | ow -
esol Ut on X PRI, o Aot Al reset it oald et U | o ng

For m VI | 11017 aneirghonoy br Bmeamdstamm@mﬂgaf Cadpoiral 1, ad8 mEthodslf@ 20
provi des a | qw res ol u owder diffraction pattern of a
sanpl e conpr ngqpﬁl&a '8”8% B’ﬁg uia?é:ngt hyny1- 5a- andr ost ane- 3a, 1713-di ol
subst anti al | y2f]r estilodtherepgicadinenteof the invention are directed to liquid

her mogr avi mA PR S8 Fed By LoRBENElor iPind nad PrBbAELAER iy

anal ysi s t heofiBgmpouraf 1 witls aliglid empnpml istiorwghicm@ompaursl 1 has sufficient

3017a- et hyny I

crystall (e’ FBGT b E5a BT 1 hreddiel P ap G pPRIenS sk BRI oo
of a formul apramrqmpephthediqlﬂldcbmmﬂ@t@nal l i ne

17aet hynyl-5 n £ rostate
cancer tunor fzr%dgf&%hg\%ghéﬂg%%ﬁgﬁ%hh%ﬂ erSﬂ |s dlﬂﬁ%’te‘éﬁﬂﬁr‘?‘eﬂ?c@gg?ﬁem and
day since thyeaurmracaﬂcewremrpﬁr@mhferst[c&monnn@ SQQh q&%h@’m@eeffects of a
formul ati on :
et hynyl- 5a- aﬁ%ﬁgﬁﬁgj er‘c}{fgrﬁ%ﬁé +én§ﬁvééfﬁ‘nc§|r mchjdmg odﬁ%arnsce}nge%

pr ost at e 28 an€adomeitialicapger spresiieranaercy Greast BrNCEF Nt subiecy with asoly

treat ment anﬂjbﬁ#@bétlél‘t pﬁ é&c&%tstﬁé fdrinER CBRTHound 1 shiehths EhGipndds
presents inhibition ycl e and 1 nduction of apopt05|s in 10
prostate can€e Cﬂféialllﬁemfﬂb@fmuﬁ‘ﬂdl iferation after treatment with a
formul ation Eiﬁpafqunf)ﬁgf@rﬁﬁdﬁﬁﬁ\@ﬁﬂdf% invention is directed to methods for

17a- et hynyl- 5a- andr ost ane- 3a, 17p-d 52] FIG 25 present effects
of a fornul al'P@ingst kGsEOBRY a$sq§mtqq%1pgq gripemone sensitive cancer such as

17aet hyn % 5evé%raﬂrcaﬁé@n&m%ﬁ)eir7a1§arﬁﬂe9Iprég%atelcaﬁéér%wbieast c%cémnra to new
tunmor follow ng first osing in a breast cancer nodel 15[ 53]

FIG 26 presémmctewth@c&ol%for@ukaéﬁawramw PP ErYSIinIoNE (@81 i ne

17a- ethynylegg, ﬁngfrﬁ’ﬂF ?-‘Bﬁn 3@1 rﬂemfv Foth \ﬂPerrM'WF FB.ws J8) oPTompbire 1 n
a breast cancer nodel D DESCRI PTI'ON [ 54] Definitlons.
1 thatis substantlatly free of other solid state forms such as amorphous and

other crystalline forms, of Compound 1
30 [24] Another embodiment of the invention is directed to methods for treating
endometriosis or benign prostate hyperplasia in a subject with a solid
formulation comprising a solid state form of Compound 1 such as amorphous
" or a crystalline form of Compound 1.



[ 55] As used herein or otherw se stated or inplied by context, terns
that are defined herein have the neanings that are specj{l]

descripti OWQ"‘B@?IQWB%di ments and exanples that are desc%cﬁﬂg@s‘%ow%?ﬁso
illustrate the invention and 25 they are not intended to limt it in
any way. Unl ess otherw se contraindicated or inplied, e.g., by
mutual ly. el enments or options, in the descriptions or throughout this
specificatio the terns “a'. "an. 'CothY: the term
"or' means ag%fﬂoﬁpverﬁ'g%]enlgﬁplgge@gss%g&gﬁnfﬁgg%&q%gro\?viose.ggB??S’i’tIy or by
context, per apwtghges antysialingrarfer tbe prapasation ot a wesicamsingier thew/ w) .

Thus, a soli géglggeggg@rgé@%g f%h&ﬁgbéggéda%t@&oﬂs%ﬁ&iwamlebr,2%

Compound 1 i or nmu IOh Or suspension containing at
| east about PeécancerGohymanpldsia suGods progiatepeanaer, bragghsagica, REPSBLEY wat er

means 0. 1% w( . 0G] 1 : i [ 57] "About" and
"appr oxi r‘rétel| [a\ég%%éﬁl “Egg'gg'?‘?r@%ﬁﬁ%ws%ﬁkw ?‘ﬁggbrﬂ'urreri c val ue or
range of val {28] vBilladthéremhodinentsiaredirgeied it methedpfertnrepariag ligedi d
form e.qg., i1 C: t re A, ch as, for
exanpl e, tha?orﬁ'g@@lr)'it'éo\?sr'lgge %Eﬁgﬁ#%g?%%fhy rat@glr,ll,a% e%gg\%%l?}gn. or gl ass
transition; formasdons fohtieding asharmone asgasiatetkeanopeor NOrMeRe sSeNsENGe as a
function of tcgﬁr&grature or humdity; a solvent or water content, in
terms of, for eXanple, mass or a percentage; or a peak position, such
as, for dRamir@, Oiheaembediingnis\andRdwantagasett thpRreses SWEPICTHAME RRPD;

i ndi cate tha i : AOR o ' to an extent
deened reasoﬁg% @egglsgﬁg%flﬁo[ [ gﬁiﬁug&?b?&ﬁ%@tpﬁgﬁgﬁt&@%i le 10still
descri bi ng t eebpdimentsangrthegleings.state form Specifically, the terns

"about" and "approxi matgH¥r DeMtPYRRMOFTHE DRARANGEXE , i ndi cate
that the numeric value Or range of values ma vari%@lg%‘b 20%2 10% 9%

8% 7% 6% §28] 4BIG. 3qyovitgs alow resaiuionai-Emy,powden % Pastesnof 8 404
0.3% 0. |21‘|¥‘|9 g;éﬁh%ﬁ?%dﬁ?cgt%éb%nédhﬁtr{eeﬁrbb@rdtimfuﬁ_{mmm ©f val ues

whi |l e st scr g the 15parti cul ar conBosHid%P ar fp%hld tate
form [58] 129 iGsRRrevidesa high respivtion X-ray payvdendyiraction pattery of & o1 o
of a Comoungaﬂb]e%mbﬂéﬁhéll:@ﬂnme—bm?{mm%d&!mbﬂtdﬁ@ﬂbh as

17a- et hynyl- 5aandr ost ane-3a, 171 3-diol (i.e., Conpound 1); wherein at

| east about. 130109616t 3previdpssiifiesentiahecanping salodmenkand hegpbaravmeliy st s
as a solid. Wy irld domndkingFarmas $7@ktnayseasnd 1 wil |
be in solid -s%@ %ﬂ”@?ﬁérﬁg’f??%@m I'y,pretbween at Iegg? about 80-90%
of the neés ahdostapedad7B-dd. in solid form Solid state fornms include

e (S b Smapha i o o

m crocryst al e, nanocrys rne, p élsta i ne, anor phous
and sem sol i dofprisisg Bermilixt7eresbyrivhbe@strosigpeidontibrdiolni t h non- 25

solid or non.ghLys ine. ' ‘ d1
further incl LE% p'r(:)]?{'/ h@f%vﬁos%(%r%@%ﬂg%%%?c%ér%fx%bgﬁ@éé g"[tggz(ﬁing?gg?de?%w
dehydr at ed hyastretaaplacompreig Ramdl 13 otefiymnglScaaodrastrnerded 7B18kale of |

optionally w non- solid, or non-cryst i T _solid
state fo &#Ji@ﬁ%'ogr%m’id%q rf"cf%(??%%gﬁtg&ir?ﬁ%%é@sgﬁg%{)%%rﬂq F'Ig‘lfi’ W of
Cormpound 1, JhydyiSoRaidRoRae8e 1 ppdiononden 10k magefiic@iompound 1, a

m xture of two or _nore, t,c}/pi cally two or, three, po%&nrph or

pseudo- pol ymb¥4Ih Fig: fwreydesshhigh reotition XJay sauderAifiradiogralifty dde of
these solid gh@ %&ﬁfﬁin FBErh P PdelbyWItFu-andkdstane-3a, 17-diol.

2009/ 100258PCT/ US200 /03%280'non-sol id or non-crystalline Conpound 1,
provi ded thaf39t FliGagprevidastdifferentighseanning Salpgagtryan pgrgvimstrie i
solid foryg a[wé@é‘s FmbGaMs of bY%sakpld dorprismadorall 8t erh-bmyng-5us ed

her ei n, when us d to deScribe a substance, conponent or product,
means that t laedosiese-dacd@p-dvlconponent or product is crystalline as

e o Rom ngt¥it oo SPrdiR Repab B i lBial) I REPPET. g

‘ comprising Form | 17o-ethynyl-Sa-androstane-3a, 17B-diol.



fornms with anorphous or non-solid state forns of the substance.

Typi cal conbinations with be of two or nore pol ynorph or pseudo

pol ynor ph WOr2A89/10658h a mi xture of a pol ynorph form wi tHETAIS2009/033280
pseudopol ynmorph formor a m xture of a pol ynorph or pseudopol ynor ph
formw th anorphous material. 20 [61] Crystalline fornms of a
substance can be obtai ned by a nunber of nethods, as known in the
art. Such nethods _include, but are not |limted to, nelt

recryst al | i z48TlonFIGrdPPrevidasiagpmrans o at caleiatgd and expedmenially
recrystalli zafeld X/ RagPoivaBedlirabfsasatet oot TorethyhyRSROPOr s or
capillaries, recrystallization on surfaces or tenplates such as,
e.g., on pol wagiostangdiesl/Ptdiell i zation in the 25presence of additives,
such as. € O13gCORR ¥3dln BAHRRSESIRLAGNS nd GO A braline Form
dehydrati on, *“rdpi d évaporation, raprd cooling, slow coollng,; vapor
di f fusi on’ sdbFa-etiynwirbo-gndrogianeySai dB-diol detatmitedisonysingtsi ergstal Dealy

" Pol ynor ph" ﬁ’sé@g%gﬁ@gei.n refers to a defined crystalline formof a
subst ance su und 1. Polynorphs typically differ in their
physi cal 30pi3f]er FliCed2guwides atibwe resodidion O ray ipewder difratin patietrhef a

| attice of t I bt the | ties of a
pol ynor ph Ca%&g?@fc&ﬁyrtglha'Fl?ﬂg,?\gg:icft-fe&gn 'uré%?@\?vgsi%]%?éé%w e'“f ?@[I cs, due to
t he presence[4f] hiyic. a8 psovides|difietresiatthemizh analygis ecditheanogradmpticat ed

into the lattjce. I rph. - s of . thernmodynam cs,
there ardo wene il PbuBR R shtels conbPs nuEohf P Ve BERor phe
have a nonot aagostanel3afii7eriid p, a plot of the free energy of the

vari ous poly p in this relationship agai nst tenperature does not
crose el or TR Gt J#araskeS Bemicrostons holRiaRy o RIS TaBHY e 5

pol yrmor ph t 0 efyRyfiNRLandrédtarikesd, i FRYBI SidRl 8X aRAHBRPRRPARIchivM have a
monotropi c rel ationship are sonetinmes referred to as nonotropes. For
pol ynor phs h#2l nd iEnmPpayides gilew resobtipo Xy poweerglifiaction natemfaef ge

ener gy ofjst h@ﬂﬁﬁib'ceh'ﬁrigﬁb FORh Vh?f'alé?hﬁn?!-éa-%ﬁérﬁgt'aﬁé‘%ﬂ',19[3 I nst _

t enperature shows a crossSing point before the various nelting points,
and thus it (3} UdGpds piavides adow meekiion Xgay powderidiffrgctiatpatiem afle t wo
pol ynmor phs o I : i . BRI t o A

enant i ot r opi garﬁ@?té;%) ?‘gﬁgﬁgg&gﬁ)g' ggxrreeﬂtﬁ?llr‘f\)ég& raglp Zbrsyeh% ef%ﬁa?ssdlal'

enant i ot r opeftd] [F@] 1Pployides giffsramtigl thermabanalyaisearat themnagraliméigicences

i n physi cal : i ri.d 4 i ] Gopicity,
ol b 11 by, R PERRAGHnE Bl e SR ARE cbirpas B VTP UMb R 1 [ 21 o
(i.e., chen aadrogtadBiiFf-dmwl. a pharmaceutical ingredient as the drug
subst ance or u roduct), crystalline,stability. (i.e. tendency to
S ransirs on’t RSB P bt 5ok FBab Kadpendd ittt petRp et
ﬁu“;l ace frge_samllﬂegympiisim?aFémpvwg??neﬂ&hgfﬁa-amgdmm_ F%Wﬁ_u}@lngt B (e.g.,
ardness, brjt s astic deformatiogn, docjlity, nmalleability,
ot e )30t antdbl o PG TBHaEE o isiciesoan 3y S iautn pesea b
processabi | i éamd;(l@ c@mpridiadEbrigll 7othynybb-addrestaneBe, )73-dislf f er ences
i n physical and nechani cal properties of polynmorphic forms of a drug

subst ancé nal#7hl 4G 24 previdezajou igsoltien Xranrevder diftsaation pattern of ¢
procedur es t HERKIE cHhb@indParBBphaul Zdhemyhyd shildnkdrdatA@LEeL 1 diolChanges i n

equi prent, variations in heating and cooling rates 25and vari ations
in stirring postestallydeeerpigrvgiadive 47 pethynyl-Seaadrostane-Bed 7Beiplt hus

i nfluence t r | I i, . rphs

exi sting as %r ﬁ%’?ﬁ %@ﬁ%ﬁgﬂ%@@%@(@ﬁﬁ%ﬁ@ %s?h%{[rmg)%aéﬁgwa?})y
referred to themml diiemriplanalypissheinegrasp pbs sampldicomprising amolphdusst ate
forms i nqyi ew,.0 ESC I 7;30(? LSt Ir ous or
not a 303(}5loli\//\}ta?[é)'];et?1 é?ﬁ%‘@%ﬁ"l%rp’é t %ﬁ{&gfiﬁi@&ﬁ&?g{:r\%@gﬁ%ﬁmi ty or
st oi chi onet rethyyeSedasdrostansiddel7Baliali f f erent solid state fornms in view
of each other. For exanple, Conpound 1 existing as a nonohydrate is a



5 solvate as conpared to its isostructural desolvate at a given
tenperature. Thus, a hydrate may sonetines exhibit a lower intrinsic
di ssol ut i oWOPA¥4%28 an” aqueous sol ution as conpared to quéuszoowosszso

i sostructural anhydrate. Furthernore, stability profiles of hydrates
and solvates at various terriperatures and/or at different vapor
pressures of water (e.g., relative humdity) or organic solvents 10

wll soneti difter,fromth { r at.e or

desol vate. S @rl Elbf ggghegggttsr?g%gtls ?FE%ﬁ]g‘ea?ﬁ ﬁﬁ)Fe‘ﬂ;%F%qf?dm @ﬁtﬁ%@@gg??}cg or

stability of egnAGd-aRirehanevdqaup-dioabn tungr édidente (rea prosta@ogneand 1),

ei ther as the drug substance or  dr roduct under V%Oﬁf st orage

condi ti ons. EWTWShW'FQSY@WtO“d# o velume Ry eSO AR 5P s may

have differe Q&@By@g,@bnpropertl es such as, for exanple, nelting
e

tenperatures, heats of fusion, and/ oy, vi bra

Lorperat uges sBeals, 9f Tl @ S0l ubLL LGS nadl oy S LAt o0ab,

ol ecul es i ne&{l\}e Igob‘éﬁo%stér?é-%%ﬁ dfeen eallishe®ilinfors i a Brostdﬁ giricker ,

R R, and St Y 99) Solid-State Chemistry of Drugs, 2"d
ed., SSCI, | model Mes.rtow_rw ﬁ)ﬁé@b@on pifempr voiyree gy frealmant é@d fay $RSRSi cal

properties 29., e Bt f:&4mBMt. Pol ymor phs and pseudopol yrmr phs may affect
phar maceut i cal paraneters such as storage stabjlity ressibility

and density (51}polflﬁaﬂﬂ presentsnRipiten @fr?eﬁﬁlpl?J?%lﬁ‘@Fth?ﬁ'rﬂjﬁH RIGFF ) | and
i ntrinsig,di ?Fd% eH%b cf 888 un%i@ﬂg%nf&ﬁtlﬁﬂaftéiﬁ@éﬁ@éiﬁ witagt or in
bloavallabll erences in stabil é t fr051 ?E %is in
cheni cal rea&fWIaﬁ'Sm peepgred fggm P%’P@Wﬂ?ém@myﬂ l3%aN Qﬂﬁ'ﬁe Pt P4

dosage form féﬁcoﬂf@% senf @ffé'cgsldfg %Iﬁ%ﬂ%‘réﬁa@é’d%m%%tﬂmewmt ph or
pseudopol yno t han n conprised of another polynorphic form or
mechani cal cleﬁrygyﬂs‘io(mcgostameaw,é?&-d& qmﬁlﬁﬁlbbwrs@d'ﬂwj@ ¥ tHMRf net i cal |y

favored poly onv. nore stable
pol ymor ph) oﬁlﬁﬁirﬁ%(r%d% o??é‘son F Q%Egmﬁgﬂdr%rph are nore
suscept i ke t[53]br &k a6 wresantstefight @eﬁqmmmmw)prepme@fr@res:waa"me 170

solublllty/dl i on dlffe

pol ynor phi ¢ ? L&"i f 5%‘326?“ {%ﬁ] Hh?bﬁ@% ncy o'P asé}?%[t

ot her ext ren@ande@mﬁbr,y In addition, the phy5| cal properties of t he
crystal may be inportant in processing, for exanple, one pol ynorph

m ght be nore likely to form Y o, sthat may be
dlffrcult tofllter and wash (i.e., particle
shape and 7[ distri butl on mght be different between pol ynorphs).
[67] Typi cal %‘ 5—?@'—9—?\ ne forns are readily distinguished from each
ot her by one[58] n;@gasqm)aema*omewasmstgtedmimqmed@rmn'est sarois thed arent e

f d I f d
Cechn ques. Lﬁ%ﬁneﬁdﬁgéfﬁé&e eI G BB md bRl 807 oe.

sol i d st at e- WMBogisEntd\add exahplasehattase Hesagibed illgsiciie fhe invdrtiongngoi nt |

di fferentjal thermal T)

cal or 1 mettsy 1158y PonBRRIT R ey Wl S oferif ufihicated

met hods as dlosmmeecb ¢! bembrady elements o optors, rdhe dascriptions ¢ronal 10
met hods to ¢ har a r «n 0, not her
i sost ruct ur al rﬁlﬂﬁﬁVHﬁP p% mgét%E lJ?’@r%p Qﬁje'égl I\H}g%%g@é Bgﬁﬁfegpiﬁda

i ncl ude. el enmutefmémamansand(errl - Fi sher t| tration, dynam c vapor

t | IS,
S9LPLLon Sk S CLIRARASHIRSL OBHLS) O SRR, SAES R
met hods &9 dlass:émmedlas%mewelghh(mmi H'QU%;?eQﬂllmd@aQQeofﬁrmU'{iw The term
1 sostruct urgé?tgfn}ﬁ 43{‘%0%1195%0 rﬁgodﬁﬁetqs R&ofd-Rosddelt Frrﬁ.;létfbn%rCWSt al

formof a su aco tructural simlarit
anot her cr ystsa$ne|nalenfcontmnmqmﬂfta$i alpul Birwid Germeeundst. n$¢|§r0qfﬁ*ﬂ0é‘ﬂﬁl anar
spacing in theoq Yrﬁ,ﬁ%61%a\g%cbrgﬁear£f0 1S e ihdl is ads@eAeytin o soliy st al

| atti ces can apters and of Stout and Jensen,



30 as pseudopol ynorphic to the unsol vated pol ynorph. A sol vated
crystalline formtypically contains one or nore solvents, including
wat er, in WRSIWYESH| | attice, that nmay be the sol vent PEA/USSN09EFR2Y of
crystallization used in preparing the crystalline form [69]

" Anmor phous”, as used herein, refers to a solid state formof a
conpound (e.g., Conpound 1) wherein the solid state form has no

| ong-range periodic atom c structure as determ ned by X-ray powder

di ffraction (XRPDAPOYHENSFEIDFANRIENN WIENABEF TherRTSeptianayitha Nyperc

appear as a Ralue otrdriyet? vBIuEs dhich & proqdReRkdescAiERs phrastfarsli@tdmml for
sonme conpounds can be obtained by a nunber of methods known in the

art. Such netsbddspesHicigapengiye aglt@”WSEaﬂl'rPﬁ?fi%dSW},a%@éﬁ‘ﬁ”@?'%‘ﬁﬁ‘t
cool i ng, rapigdsémig £@eltingHehgaien) deSdRRMI RBs trafdMich; 8 Phasent

evaporation, desolvation, sublimation, grinding, cryo-grinding and:
freeze dryi ng!qaria?, B0 2 IS IR ®Tes ehange s L BEHIN A TrPeiRE B Mab o

fo: mul at ihon" h@ﬁmictityseaiisdﬂ@érﬂion\ga@fr?ér&éﬁtpiﬂaemp@'r bXPfpI6, NS #lang an
acCtl ve pharnmaceut)] ca I ngr lent, sucnhn as . .
17a. et hyny 1. BEICRABOBY A eak005Har SYPAS, for examplsy iR RANFSIY Riifesent i n
a soli dblst at ®ahihBpetiréuddpy ?iommo; iﬁcﬂt@at@&hm@am%mﬁMfiv@?ehynay
accepta e exclplents o ers,to a osl t.Lon, pre e ro
colid state DBYBlEdDan exiont deamerrersarahiedB ore OLPoirker skil B e appbie:i
]E he clorrp_qsi t istﬂndébs%rilsibg tl@;ﬁa@tidmz]{r solithstatesornatSpetifitaly Ahb terme."addie”
ornmul at1 on ma .0€ CO I se (0] [ e r I e r one t.wo or
o e e s PR PR SaheRaisef B BPRRE ifeale P weramelty (o o
a si ngl e pol yatoe phramige o ealdexpaby vary bl 208, n0%w, 9% 8% U] 6%, 5%, bt ur e
of two pol ymygph,f QL C@ﬁp d.1, L3t yee af, .2 ynor ph
form of Conp d%g/ﬁqé?qg'éagg”p% UQZ% 9#&?#20%0#56’0%%% %r a
m xture of aQmdbyoidhelrecied palee dopoly obvahlesfwhilmsol déanpingtice 1 and
anor phous .Co . TYRI : rmul ations will be conprised
8 PR oty ko JAE hfY

of , or pr a si'ng ne form of Conpound 1 (e.g.,
Form |, Form[38]l ,“Sklid 8takel asfsedrh&feinfefans ¥ g pihsical sthte,of B@wompyind ) , 25
anmor phous Co L or , ] I f = single

pol ynor ph orgg(ge gélg fﬁ@bgﬁﬁ?g{eenéog{ﬁggg%yph%?%g%ﬁﬂn 1. [71]

"Sol i d stat eahdrostaheBod@B-dind (i'es,dlantbduad | vetteireim At leastuebedt Hre0%iah
refers to a formul ati.on conprising a solid state fqrm aof Conpound 1
and one or PN R STRTEURN TP B ERRL GRESER A Sian( KPiGaldr BPn t he
mﬁj ori tly_zgf triaﬁ)ri%?)fnm?maml mmfunﬂhauiﬁbbiirdsdfdés}]aﬂe fovmmnwti)@aai ns in
that solid state r or at leas t nont t _anmblent,
tonper at ur e. DRiSal BoNesR ot Fapl Rt af 30 of hemE BnBRIR s a

anbi ent t enpsedliatfome, Selldestataderinsdativdet drydtdiine disopieesd Grystallifg, opor t i ons
required for the %olll d strate tf @rrml at i or{.I.Dosaﬁe uni ﬁ containing a
solid state POYATEISIFREVERLNedBNer¥stelidndy E‘E‘,’C’é@%‘ 855, gel caps,
anpoul es,  suamembhbonandsamisdliidorntosraniztures therebly ppiaally witls roei at ed

W th parepter or _enteral r al mdJi.stration of ~an active

phar nacedti caqei gpEangiine Crdickgd AT boRofs & By BEE Y need

t her eof . 5[ 7&}thédingudelpdlgmaonphstpsendopatymoselts, hgdrefes, sabfatess t o a
formul ati on I | e f ound 1 has
been adm xedx\%ﬁbga&%q @@F%tgéaﬁ? ﬁg%)ﬁékééfsoﬂ)a?%s %'{ggrﬁ%ﬁ"é%ttgg% erein at

| east one of oftivealeeitpnamsdidios nomctystglingd Compoand $.0Thas, sblid stateor m
(i.e. a non- ' LR r.o LD > G| i quid
formul ati on, ]%grjﬂ%:ﬁf ?ﬁﬁk&ig%g{a%@rlé Ifg oafgﬁﬂéeb%gﬁ'ﬁ'ﬁfgggﬁngﬂ%{”ﬂé?l}n@?ﬁpound 1
i s di ssoBW¥eda single pshedampoiymoiphdorexafi Ginapriund Dos atpeurenifthgo combed, ni ng a

liquid formu i i Qi t ;Iﬂﬁf osage
units typi ca{y%é]gg‘géc%?%gg IWI% ﬂ %a?(g%eg?%ﬁblg&%tférrﬁ&a@m niStration
of an acti vel phacombieatidncetlany nge etihese salid stats fdsineceptionallyesth t her eof
in non-solid state form 15 [73] "Substantially free" as used herein

9



25 about 99% preferred. In another exanple, the term "anorphous

Compound 1 substantially free of crystalline forns" ref
sol i d-statg’OfZS?%ﬁ"%z?sCorrpound 1 wherein nore than about %@3‘%&9%3280

Compound 1 is anorphous. Such conpositions typically contain at |east
about 80% wusually at |east about 90% preferably at |east about 95%
of anorphous Conpound 1, with the 30 remai ning present as crystalline

Compound 1. In_yet. .anot her a e the term"FEFor [l .substantially
Fre of ot her et siEdP RPEhe R RER ol 1, §oToed el st B pos 11 on
wher ei n nor e i¢tanf tieandsstii WondpoGod dwindolld fxmsts in crystalline form
as Formll1l. h_conpositions typically contain at.least abput 80%
referanl y atBPEaIPOTRAL sk A e kAR T o FEEL pSRE8L. oo
of Conpound Ildessrilbea sulbdthncenwcornpdrieat orgpraduct, medtetpadnelsiubspenesent as
ot her crystal|ine or S..f r ' i h . [74]
" Subst ant igal Iépnﬂﬁ?f] ht (igo? ﬁ@gg%ﬁgsgéilﬁ%ra%fdee??ﬁ?@a&:%?Lﬁ%bfgtrﬁ‘%tg&ior m of
Corrpﬁung 1 t higpicalyrX-edyndiffrastiont[Sae, e@oB?mB%an#s Pressatéitinalddnia rtcegsi,gjo Ey
wel ght t ot H ! ; [ t t y
el ght e or - 8 P fpack b g B A6/ £730 i Bk RRR SARYC . Sl
as deconposi tPlEnmacopsjan 2B8sids ppy 1§430tR441($995)]. r esi dual or gani ¢ sol vent

t hat i t | . of ' . d1
(675, mot panBbh; The fufichldind tohes ht Fustbdleims HeiBi teroRIPRENC,
i dent i cal 10 asvanisesiciystatine mogiffisations of engiven subgianes, aluding, but not

char act of | St fiiel1B oot AUTRANARL Sy BB louiila oLRRRR At 2re

conparable in peak itude or 1ntensrt
vari ations t yqiherangleculgraonipiaxes. hicrystallinesoen payiaisiods angixtire Narialisi ng

or the identidyeQfind FﬂSdii‘i&?h%ﬁ!;'Bﬁé‘@gérg%\%]&}’a‘?@etsﬂcﬁ%&icBr‘?ubh?ﬁ%rt @aces or

physi cal characteristics or du er varrations or uations
normal | y encd$eueerslymarphphp@ymereh feres. a conbibatien dropeaimarennent s or

anal yticajs i ngj W%@h&@{hg on[aiéﬂng?&as?e%ﬁb@a thirphdf & cofbirndiet of QIR N

refers to a conr‘{mnent so | dent d as not being present In an anount
that .is det ed0@h Wit amemheypeician-solia glate ©@res akiba spbstanaes Tyeicaktion or

ey . _ ) e
woul d advers %ohbﬁ{aftuéﬁ% witfBe EMI0 & thdé ;ﬁ/&g@b}tﬂﬁar%e@d&&%ﬁ%ﬁ i&thsOr

formulation in which the conponent may found. For exanpl e,
"essenti al | y SUplza nxiurg efid Ry MERR dore W BESUIPBRYBPTPNIOIRIPIA i on i n

solid form t hakufossa PFmEPAR bSeutdpSIymMBIhIEInY &It ambofpHols Hiatkra@r m i n
an anpunt that woul d adverse'l‘gf affect the l'[;)qhar naceuti ca

|
accept abi 3% t 88 ERetalBedams ¢ asusptapemprishe PRiained by adwmbsr af sol i d

dosage form tRethedsa €8 kAbH RIBS ak WSIRhTHEhES inklDd81 2Realc Rt Roifted 1,
suspension is considered, a so ation an

! id fornmul d for such . . .
25f or mul ai ondN§ iGAYaaEZRYS:. t("@?"”@o%ﬁ’% rectysiglizatorn sesystgllization in
fornulati on appfinttspabsd sidBtsye bhiMmndridbsred @k cavildries; recReializ@idAbnFor m
1l essentially free of a rm.lous Conpound 1" refers, to a specific
crystalline FUNASESIOT CHTRIBERGUD it Shi CHPUBIBHEEYSENFRHMATE i s not
detect ed B3y Yr¥denesaf atitives,T§uph eg,lé.?._, cd-bigstdptRtdronolbduds; for .
anor phous materlal.vméfhl' crystalline formis 30 a?out 0% L)??]
Mhyarate: ne dasatrtiol eehlrdel HeoBuppdfusrarabd Salreriay tesiBguraod o
id|e'né|i fied tPi&msmmwgmtimtgﬁhdin?ba@a«ble@wt@somgr:]ridmgr al part _o]f_th?el
SOl | st ate m oe,not r er t ter t | 10N- SPeci Tl Ca
bound to thel |k%g’r%%ﬁ'ﬁoﬁs ‘ﬁ?ﬂ?‘&[eé%’egﬁfs %8*5]]‘?3‘ qu?ﬂﬁry'}grﬁgf@ line
form c?n be isaﬁét&rﬁ@?smhb_s Cdmpilnl Al @s Polyhrrmhﬂ'md rnepicdlly diitdr @stheir lr.bhyditfaf
crysta ructure., of, a sol ated.slte rat e er ecC es are
Coot ar ea P ofraReRie cuBd eerdud 1 pRepes Pufe laifoe R e iR
Corrp?)undt 1dnmhdi:ju¥,else pm(rs&:rah Eﬁ@pérﬂies:bmmymhpdrca? @ert,_rwg.i/\ﬁtalegtlymsglt ecul es
are |ocate ex a oL ne, e .Gl 1 QN . 1.Nn attll ce.
yaratos. can eRsaRaREEREChIb Ry PRYaRYo Nbfe Pl Lot < o
wat er . nol eculmedequis ifnpoated irto thel laiticé ef thdwpolyrpeptded channel hydrate
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present in a stoichionetric hydrate in the ratio of 0.25, 0.5, 1.0,
1.5 or 2.0 relative to Conpound 1. Hydrates are usually nore stable

t han t hei rWQAPHPHEE counterparts at conditions bel ow PCI/US2HYEF3ARY on
tenperature. |Isolated site hydrates usually dehydrate at relatively
hi gher tenperatures than 15 channel hydrates. The dehydration process
of isolated site hydrates is sonetinmes destructive for the crystal
structure singe it sometinpes requires rearrangenent of the nolecul es

inthe unit d8fl Infegpsighinergogdynichdhee arp e typessofirglverasplfiem s

lattice. [78%xamprl, waé.e olﬁmokpﬁgfﬁa@éﬂ'ldnéfr@ﬁlé réléIlo%QIthda SlbBdiend Reen of a
conmpound so 20 |d f| ed t at C rﬁ%ns sol vent nmol ecules that is

conbined i n £"GEW varighs B°Y'B°"tp 18 hpIsdeghienshipracainst egmsiWg and i s
an integral poes n@tfcréésebewlelad p&lyﬁfoﬁol‘fs@ﬁéﬂ a@daﬁl,osa&wsrtmh fioRf 64e t O

sol vent that If pLl]1speC|f| C@] % g %B’ ound When t he
sol vent nol ePQYAGRN Rangihes Whkp H?\’Pé?' & &P ”Iqé? tcI“‘E‘c"S aJRONQYPPi&t e .
Typi cal |y, soblutotshipidré sbaethes@drrddno as sneRbges] rFo?E@Ith@Eph@ of 0.25,

“typer prol i 1 S0 BHGHAPE FaonShiba HREB e e? sasty Rbie veRHS s 1o a

condition t h@blymrpﬂsam &g @atma@lmb;{gmtaémwmw shoWsghcrogdigg gdinta -
perS|stent S

|S|on that.is.uncqordin d with that of
t he surroundi ﬁ r%@'ﬁﬁ‘&f'o‘ﬁ 'ESU%%P"'HI%W&LI“Q? gﬂayg}etp&ss%&;eta CONYEESsat i on
of the stlionulrewerditipbetm@yn ItIEfMo?gfmlymdrplid dryheating @dd bdﬂ@mgha’bgﬁndr;ﬁhscel I

di Thi trol
pr ol i  er at i ol s AL brpioRt (esP R aR s dlaieganptfast i al 1 v
mal i gnant ( pepamtiotrgpeat ) or frankly mali gnant I—Iyperprol iferation

cdenoms, - <ar e, o s fY RETME RS At Bl & Cr °' ™

papi | | ona or pbarrecedtzabpropenties nIeIsdlngIhggrohmpmltm scﬂtﬂiill]ty, Intidmsione
a5500|at c C or none
aseoct at 99 CAREloroRs QAR @ olath ARINBEREABL ATy ol T0Ne,
S5refers to aphqrpacmt@ai lfl@nealenbats tberdmgsubatzmhaor dreg poidst) reegsgaline| y or
Vel i SraBih 168 BT3RS Fon |2 ARFBRENIRALAILA] LghleCr 1S @
condi ti on whose dgenesi's, persistence, | nvaslven racF|V|ty
severity in sysplioedoro, suég@@iﬁ@e mgswte@QﬁIMMemamermab strength
attri but abl e d r rYI’QﬁHe I
Hor none assogeo‘(idt éjhﬁés% hc))r}ﬂrlr%hr?ggs%%ég?td?@é caﬁég?{émﬁgﬂ élféﬁﬂgtg &}ésostate
cancer, Bfeatensiegiesgth, earapaciabiltnfice tabietingy aredprocessebitity (agerl ne
cancer, endo I d | anona or
A&idihG ﬂowam@haggeet%? ﬁlﬂ%ﬂ%& lH%ﬁgﬂcml‘lﬂ gj&ﬁa nic

ot her condl tions as de 1tion or none
associ at ed oPropertigs eldpehanerabis farms of asleug sibstanae mayladao, affaciscateau er

Res. 38: 3985PRAf ér%%mboré&@&aoc c&ﬁé@fﬂ%& GiPpiRk BlaHBAR thin iRl ned as
| esions that exhibit histol ogical are assocliated with
an i ncr easedPrefdgtiogs Chapgasyin GGWET“@DITE@IIHUQMIHWG ardscopliv@ratese, but
not all, 2of éﬁ@va’ﬂ?ﬁh@rfs%%ﬁrr;ﬁ?ﬁrd&@&%&Mﬁ'y%lébré%%{ ér&ﬁéﬂééﬁ@ﬁ aﬁ@ﬂﬁé‘:te” ze

the cancer. Hornone associa hor none sensitive precancers
i ncl ude, pr dﬁﬂ%ﬁmetnemrvﬁelbnqm.ﬂaﬁt isRipnedi a (PIN), 20particularly

hi gh- grade Highj saéﬂsﬁhﬁ% h§drates, s’tﬁ\Ia‘?@JorFIﬁiQé E&Géf&é% (ASAP) ,

h
cervical dyspl aS| a andp ductal "carcinoma In sit 82] Hyperpl asi as
general |y r e§5eEally geieted (535 poeareralsRreNs and ’IGBFGIﬁP'E'tIﬂ'fFﬁ@W sglidystateor

tissue beyo I‘f@rrﬁ@ﬁtwébeth i5SstREHid) @blyh%rp?ﬁ@ﬂn tals 4 ¥d o8$H} hotlah t he

gr oss enlargenent (0] an or 1n formation of a benign tunor

or 25 grofut HSONaH- n%??é'%g%@ﬂ%?rah%wabg’ﬁﬁﬁﬂ eelyatedderyit ?r\ﬁ@’ﬁ'y‘?{éﬂﬂ{ A8 as

i ncl ude, encmw@dds@brdwmr@htw.@s@mﬁf@ﬁwwbﬁéachIé%lrglﬂorpé@ﬁl;p?é
hyper pl asi a and. duct al I\H/Eer pl asi a. An exmcgl ent " carrier”

" phar maceut | €AMPHNE KRB AE adﬁ?ﬂqhbéﬁ”a Fﬁ? asﬂ'ffﬁr?’ﬁﬁoi' staie famain ere or
mor e conponesyit sSosictirandivgtirgie! (litibReal, 4 feRePiaBl Sovdle 8Q. the sense

mixed solvate) of Compound 1 is viewed as a different solid state form in view .
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safflower oil, sesane oil, soybean oil and vegetable oil. Excipients
al so 5include dissolution aids typically used for active

phar maceut VPO PR di ents that are sparingly sol uble FETIREYPIBR i n
wat er. Dissolution aids include a cyclodextrin or a cyelodextrin
derivative such as p-cyclodextrin, 2- hydroxypropyl-j3-cyclodextrin
and CAPTI SOLTm (sul fobutyl et her-p- cyclodextrin) and a PEG or PEG
derivative SUuG 0 I t 0|I)
Any solid ex0| o] 25%[3& :Bﬁ%ﬁhﬁag bérﬁl%%rgéﬁgl%g&ea}]e%@%%Yent S,
as used herei derrmystratmtdlﬂmarhtlspllmmemdedrﬂmentontnnmc diseofutigni ratess, e. g.

chl orof orm i | y
combi nation o o?ﬁi:ﬁi?@d o |§§(I§c§s%l:tﬁ a‘?hbl’rq«dg\ggr dggom:é';[e en%ér:r e%n%ﬁp %gélv

typi cal |l y useday axhllbiteatﬁwrm«r@md ssofutibo rate irathe solvantttbat comprisesoithie, t wo
or nore ofs 1 i

preservati Vesécdl\Ia]lt@%%c?eréIgﬂ S Ig%%iugﬁ%géglﬁrt? gg%gf%ﬁ@ﬁﬁ r?ture

exci pients i n'UIL\Sde hmiedbﬁ)esomtmxhtﬂmmowebnwnsmdlsehlutmanat&)mwmt hyl
cel l'ul ose, hy, I | ul ose,
e éq Qé%ér)%é?@dn %%EIH@?I tggggaggtm&hr%rw 4rhe k EbrfHRnfile

met hyl par abe rﬁtatB!HMprOEBwf hydsaties @ﬂd &olvgtes gtwar@ue termaturﬁsmdmr étide,
pot assi um chl oi |,
olive oil, Vedéﬂé%rgﬁlvabbﬁfrﬁé%sd&??‘dﬁ%?g gﬁggﬁ?u lagﬁﬁ gltg‘émc%% %@%l de,
monobasi closodﬂflhwfﬂﬁfdﬁ%@!ﬁ%r from Bese ef e dsaghughies prrydeate podeso |
hydroxi de, nughebafdremiel a%y/ |Hfme E’@ﬁﬂﬂﬂi&ﬁ‘on %‘I’&%%élﬁ Bpétélaﬁtk%ﬂhn
phosphate, tribasic pot aSSI um p osp hat e t assi u _

pot assi um bi @gHypphareacericalngradiont ﬁy@dmwndéﬂnﬁﬂhﬁmﬁ Badeig de,

sacchari des %&Bélaﬁée e bRIductQJnHEP@a%ué éfé nd:ﬁHﬁsf ose or |actose
any of which may be corg;resm | e or any ich may be spray dri ed.

[84] A "subj dB8I" Hh gl r%ﬁe{ﬁtatweaﬁp@mnﬁwcf%ﬂ@amayh@mdl ¢FRlal is a
manmal orxsve;pth 98EA pPopEridd stish as,ToNeAHR) MtiintRERpeatirey, headent -

Subsets 30 of Subj ects i ncl yde subj ects of a gi ven sReC|es or group
of species offUSKk ?PI‘IB‘“%%E“"’@I Iﬂb’at'%ﬁaeqv&r?ér?sfes%'t@f the gE@gemenieek of

age to about canﬁoﬁﬂét&mcz:ff tiRORoledled MRS BlysAVIRIRE (s, 6.q., g, RLO- 19

years of age, unma ars 0 d

mat ure adul t P(S‘?' heEI f"ﬂ%ﬁ%@' Jéig?ggﬁéts%?%ééﬁ SG‘ESW\%B%QS M

2009/ 100258P@El GSZI?QE(: OWB&fE@t&é@mﬁs THe @iB&renéds ih BydicalpRpbrtied years
e or a.range of es such as

of age, Iea out 65 rs of

Sbout . 50 2000 egf@h?%db Bt polyjBorbhs a2 PaudtaalimAaRs kY BRI TasRUlse

treat rrEnt of fpéraﬂhéi@@%ﬁch ﬁ@gldragemwny, s;mgtesmbmwandéwnup;;ﬁ(umpo@m lnude
any subset of s ects that are upe .age., 5 . The te

" e1¥f ective aﬁ‘HUI’II)A* ”aB?P Ft\;galag@gurpr@g aﬂ’ﬁéﬁ*ﬁ?%g‘%%ﬁ{é‘mﬂﬁ&% Wégﬁs an
amount of a sah bdaaﬁrap@ta‘lwfanstaaﬁn ﬁommmntleﬁferMeanmmllltpha@Qmund 1
ina_forrrulah_lon co i d sérg{heformof

dob 9 it gff e h
Compound 1 ¢ HaM SERGER icbpmitel Eaelity (8- drpienfe oy s
det \(/3\;]; alﬁlzgt I eesayedbinodiscdlorsonaralragidly sseh ogmpﬂéedaﬂndebolqmorpm & tsubj ect
t ichit i sase ization in
tumor bur denPSebbRgi TRt FRaT o0y 21 AR P APt h Rdm PEr et o
bi omar ker, wmechanieg) changescell, tabdais bmmﬂ)lé)omalnrdgerascaklmtmaltycfaII@'iad ng
bi k fo 1
nyper pr ol | £ oPaYTEIE s et B GiansPalv R it iR o2t
anel i orati on(ef., teblats dfdnerpofyarcephearermare sasadptibliedabreakdalin atdnghor
" . _
RS T e R
a solid stat eomemembrmmrMn&n‘admesuitsm Exck df poterayeordatyhe othei t may -
be admi-ni st I 2
B 2O St SERfers §b Bl 5i93 e BBl BB oPhelch BBy iy, 01
adni ni st er edinportant mIppcmssm@dolrmmpda/ohesolmoam rmigpi lweamnbre Idkelyem n
- form solvates or hydrates that may be difficult to filter and wash free of
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appearance of new | esions or netastasis. Such effects can be apparent
in a significant mnority of subjects (e.g., at |east about 20% or
nor e typi CAPI2Q09400258ast about 40% or in a majority of PETHjSeEPE33280
whi ch are observed in many clinical treatnent situations, e.g.,

cancer treatnents where a treatnment can WO

2009/ 100258PCT/ US2009/ 033280 cause a di sease to go into rem ssion and
t he rem ssion can be pernmanent or exist for song d of tinme, e.qg.
about 1-3 noimmutiespeupadicls shape aAd S'é%B'ﬁt”bH"%@PghBPe diffgient betyeed i ve
years. The t SHhBRRAES descri bed herein can generate sim/lar effects,

which are referred to as preventing or preventio ition
or the synpt Bl ﬂWH@a"Y’ﬁWe?%W? forgs: ar%FW%g'?W“'qhggiffo" El‘)ﬁleé gd to

keepi ng the geEHr h6RRGAYSEaIRR afMIGital propsriey Slichhanarnifrigsolutisry precl ude
t he possi b|||ty of the event from h??ﬁi’ @_g in.all . or ag‘%}xﬁ or|t|¥ of
al| subj edt siniara0 AR TP IPeslio SRS R PTERISH et nispes Suclhpedidl o
devel opi ng" éﬁstlelﬁzﬁﬁj pRrdRt Biffretion fecheiqlidts sblidktits INMA (S5-NMRY) ttesrhilect

based upon risk factor icate Xistin st at us,
fam 'y hi st ofé§ “’B‘é??eﬁ!*\"%rag ngeitmgogltnaﬁ&qggptaéﬁnegpalm gl’/ﬁ'égb%g] mar ker (s)
t hg_t havg Pe&ﬁe@ﬂw\se@lqrfﬁg)ml@:mmbso) Gherefal grabimestticanalysid(TGA) t he

subj ect - bel ongs

tip 50| i fi . Thus,
subj ect, sucﬂgda% her rﬁﬁ‘#ﬁﬁs a%'ﬁa "&kef %IEQF@I' B’Bf% ‘gcfjdltlonafj
hyper pr ohg f efmathods tchadadtérze of elfsengmsma pséwmmmumoacanomerh a

Phe: hyper pr cRPTBIEGER aREIsRaT EareokeiroRE eronie bha ARl PR 0.

possessi ng oglementaianatysty, KhhfFlEk‘l&Dﬂﬂ'Bthh styntienidt vaper $arptidrhanalysis,

hyperprolife ation condition, |ndiv I cancer,
cervic rr@@%ﬁ‘f'@?ﬁ'ﬁ inffargd %%cgf)%écjo%%n%a%%%ﬁ%ﬁ? r%‘é ér‘l%ég gésrﬁa are
con3| der ed tgasb@remhﬂograbhy dHeN!VIEIammortl@rmtmrgiswscmclqsadetsewberepm ostate
cancer 8\%' ts e-active agent" (surfactant) nmeans a
substancé P@H?c' Al ri‘w concentrations, interacts between the
surfaces of [B8polThd temd'igdstrictuiahcrybiatine fdie,"ssiusad hereim sefeisiio @ or
sparingly so I resent in a
suspensi on f%ﬂ'ﬁﬁﬁg nﬂ_gﬁa %%%%cﬁatﬂgsgckhWn%é@éﬁ agr%ﬁwgpgavﬁﬁlact ive
25phar naceut arxahericrygtadiiedorm, urmludmga@mowytgtyaalmiamtemwr SRACINGAR m | | |
of Compound e i ldftd] (A A8 &I@\@H oB0Eirk gﬁﬁ@é{aﬁrﬂg@%ﬁ@'b\ﬁomﬁt t hat

acts to inprove ‘'suspen ternati ace active
agent mago beChapders @andrd @frﬁtow’faﬁlndsbm@ ARaltrychirenDetarinadiomd a

pol ynor ph. of 1 rxﬁ%;a{( r 1), the
anor phous fo?'rghg@?lég%e M%@M%anc% né r‘)é??rdéﬂt Pﬁgp %géosgr%&qdle surface
active agentqry&thlilnmfoaﬁs wilk hve sispitey ralfcyles Peekingmetis.oub differrg Wt i ve
phar maceuti c i e agents
Bre anphi pat bl cda?&’é*%??ﬁ%isa*“""e@@’.aﬂg DL “éﬁ’e'f%%“’é’?‘?;gﬁ?‘??“é?“and

non- pol ar (hg:mﬂ@'ﬁhomsﬁyctu@gpw@mnﬁ Qe tmm!v HBY%WF‘@s ehpl es of
surface. i t nin WO
2009/ 100558 AT FORI D0y SEE SRhoR it oo et fn ROSIIEL ¢ Bt ant s
in Phar rraceu@rvaiallmeviow tmﬂYsb%bﬂ?eW§9@ﬁ§Ub$Tﬁn%E%$ Bﬁéleﬁf%l neglecule or

Phar maceut i cal,kRGRPLORSIEX. Ethe |J&Ydj@thra@8@sﬁﬂlﬁéfdrﬁ1 m%ﬁ@@a sBRatdp83 -

3596. [89] A "suspension” as used here unless specif or |an|ed by

context 5 nelaglydiag gdyfgte; Péﬁé‘eﬁQiYﬂ?@)ﬁo'wﬁﬁB@mmf f%’Ub‘Hé%%‘éPSt%ﬁal ly

as a finely @be.&h}éﬁﬁan(f&n%thatrarseaoatégaba?aymapphlaae aorlnemﬂesdrefearem@r
(vehicle) at a time prior to admnistration he suspensi

suspensi & neg/Pasedenaiyeerphigeipernsolyated Poymarmp. dhirieate 'é'a’Btﬁ@f‘?t ut ed

as a suspen ﬂﬁtﬁ%ﬁﬁﬁéorft&héfbhé@itmefelwveh& %mdlngmnmltn@aw%e used
when Conpound 1 7s 1nsoluble or poor] 0 soluyble in &1 desired

di | uent or viaice,taat '@}S%W§|58W§”§%76P@8Ftﬁ§"f FWE@UE@'OQ USEL PERiBPH Y Yor
floccul ati ngiha@RRlaling fRi.t1 ng agent, if the suspending or
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suspensions is about 50 gmto 75 pm al though some proportion of
particles up to 2001.1m may be suitable dependent upon t

Syri ngeabiWBtzﬁ} HPOZPﬁe suspensi on. Design considerati onspc#} 2009/033280
devel opi ng a suspension for oral or 20 parenteral adm nistration are
given in Akers, et al. J. Parenteral Sci. Tech. 1987 41:88-96; Nash,
RA " Suspensi ons |n Encycl opedi a of Pharnmaceutical Technol ogy ei ed.
Tayl or and F n I i ficor porated
her ei n by re en 0 W@%%gcu???ﬁ?%ﬁ#%féwé %Qo,iofsé%%nftsmgg ‘?l cation)..
25[90] Char acbmpoura:t (ean, Govapduddri) whetsin thenzolwasth@dgrm bas 'Sbloinﬁ range e

= crystal asPEBAPHIE SydHEbELeBRAPHPLY Ral BaE difabioR (RRPER! TV 1
internal arr é’hgéﬁﬁﬁﬁl pasfermoiareorphousteateriglwithapraar as & dial, Wit Rst al

or POl 09, Ofindie et Hnbalhbieh 6 CUd orBRGRLL Y oelgsambbed bY
monocl i ni ¢, by'amm‘rb@nbi rDeThD@Q kraymnarthe ﬁéxﬁ%‘tﬁﬁmgﬁs nelgd@thut are nty st al
%“2?221;88.&”@%‘*5?%% Fei, B cSing 2Bl AH Aind ol BUATRLGrab rapi
magni fi cat i omoluentreyaprsatini, dwol\mpars@@aamqrgﬁtmdl@ ﬁ&oaﬂr@dlﬁig@i‘d
crystall ograp éz?éﬂgfﬁ distinct axes will interact wth light in a
manner that |'S gent upon the orientation of the crystalline
lattice WPt h[Tds p“@@tmml@tanﬁgr ‘Phairerssttigally Receptapleiogndatiore asePed red 't o

as ani sotropjg, Hﬁé?éfé‘iosa chﬂbb%ltlth%mp%lﬁ %n%@ﬁﬁ&aﬁnﬂﬁ‘uﬂ@ﬂw val ent

axis,- it is refracted I nt s each pol ari ﬁg}owh&h t he vibration

di rections oingegstiend, seh ﬁﬁdﬁ@‘ eﬁh’@h{é_&a @%dreﬁén%aﬁd? n&amRABYi ng at
di f ferent VeHg‘b\'ééeﬂfm a z§ Fﬁ%ﬂﬂ‘ﬁﬂ%lﬁ&l tb%hg%?inﬁ‘ré SldrinBsaiesIyand i s

exhibited to esser ree 1n all anisotropic crystals.
When _pol ari zeﬂcﬁpitfghlﬂ exogolentwmefaﬁ@tq a]c%mm%twe Rﬁ?p&%fr@mﬁrﬁ%é e

crystal hat o dai@diet phrides el M, Sholdipradlonfostin kher o wi ||

be no contribution from assi ng through the analyzer (because

t he singl e dbuwitabla fena@ﬂmlsirgmn @M%ﬁ‘a&t |WfP§"lﬂﬁtf°§lm%\1 bg eprpppised
pol arizer) r 8 ¢k bb Bgaphfedtfﬂf?n wsw orb:%réﬁry%%ﬂﬁeq’@rhié owda &St

invisible (i.e., extinction). us, .a bif rlnlg)ntc IW|IIexh|b|t
extinction mﬁ@@fme@?ﬁttcéh'”gfﬁd@ﬂt ﬁ?d! ArSinaiaiPelygRieh ogps MR/“OH’rhganl c

conpounds i NedretCRIMpolRd fi 04 Ax3ire oPtwd b @bhtf&msrofcbvrﬁabahmvu"
exhi bit extinction provi ded that  are wel

ext ensi vély Mbdgiedt ad@lvaiorRt ioepwf Semesyn éan@ aPS?@OeH%(W@f@%HBm ain

si gni ficant Bu@&ﬂPomd fsdsryasmadturdefsgbworpﬁwpsémmtymmﬂodnsnf ate form
of Conpound 1 that does not glt ext natjion wth

cross- pal ari #8gWPeHRh{ aggago E@QH’F‘# Ty ﬂ%ﬁllly'[}ﬁ% orpH@[f(]grg)q Y state
L O[m i's ngt ﬁé)é§ﬁ19héddrtﬂ or pre;ia%?d fréﬁ‘lwbiablemfsni?IMeGglyn ofamoraﬂ)mmdble
et erni ne e e
conput at i ona FB"F"Ht %IOF’%y ;'J:BWEIBf q%f’f’f\?%g )({{?l Fc?’é'{' '{)gxrr%?h@d
gl fS]Eﬂ 05?@5 heéﬁBprSou& %%np&uﬂicﬂ!’oPﬂB&éerigeft@labﬁ/ﬁ]amxtomofa)éir@e/ gom?e][
iffraction s s o.char enti
crystalline EB Eﬂmpﬁé Lyrrérp"ﬁ errgang,ﬁglp@(%gggﬁ‘gm%%? ‘une 23y
1995, net Eod 1 "Sphd&g&-f&am.ﬁatlob‘i & §o!|[:§x?ﬁﬁhmaﬁmﬂapasexi Eraingateron,
I nc., Rockvi tout.et a a t r I on;
Practical ij%for%@m'? PARPERS @ T\?A\%%?K‘”% .f%%ggﬁtaaﬂe%nggh X—ray
beam i Inlt er aChgard\plgdmﬁc@ﬁwalt}eddceptabrbmxnipmnmWﬁmanﬂh&)majpalytcélhe is
typi ca roduced char.acter.i,z s e | Xi muns
a%lppom tl%Blr:])S MaFs e 88599@1 o’??"ijzit%?‘? goim g@%{ﬁgﬁgﬁwaﬂc{hﬁg agé]@)sr%‘)f?ﬁﬁne form
Thus, the 30pasi d5cans manthstat embiEnatemperatategnsially fasfat lehst S0RPOI2 | nes

o i ol el S AR B A RO LACTEb BBt g 2

"fingerpri nt M or a'given crystall
al t hough weakxdiente iryproparkiornt r[eﬁuie&dfooﬂnepsehdkstatﬁprmdgtloal Woggg@appear in
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X-ray incidence values (low 20), may vary due to preferred
orientation effects arising fromdifferences in, e.g., crystal habit,
particle sWV2a0i@025% her conditi ons of neasurenent. ThuPCHUP0PEFAERI ve
intensities of the diffraction peaks may not al ways be concl usively
di agnostic of the crystal formin 10question. Instead, one typically

| ooks to the relative positioning of the peaks coupled with their
anplitude in order to deternmne that a craéstalline form of Conpound 1

is one of thdnteeeRtainies@Soidatatrlormilation iBeHdedRbIS!S) SaRVIes FRRS ay

consi st of t\@elcabs rﬁ?ﬁ@uIe@%d&th@énd@@l‘@hér%@é@urﬁﬂsWaﬂYtOget her, may
be produced by anorphous conponents, g%as)egered Q%&stal i.ne forms or
parasitic 15 a§%‘?ﬁ"-‘:t%‘i’ with gafentesal o ertera ioral trgtiorkef aNACYe 1 £ er ent

sanpl es of t hfagdERuBR indrethctt i o6 Blabs Prigesasabibst ih A6&T Bgrdsk.t hi.n
about 0.3 -1 degree 20, har(gt”l sol at ed XRP eaks fﬁr di fferent

sanpl es of t EsatHAuforpulay éSIUB‘? - (S l\PI”S/fOfrB AEPTYERESBr mal
resol ution daha ontriokd Solialeusé fdimé o?@oﬂ!@@ﬂrﬁﬁﬁh@d’bmmﬁm%tﬁd)ﬂ y Wwithin

about 0.2 20 de n successi ve XRPD anal hey are

ConduCt e o CRTHCEAMIERE Of Q6T PARe Te B FLEest ol Dieont a

;&B%‘ ti OES f @ktipiehiags inhigusdTRopsokdstate. f?ﬂihge a wors-golil @Inmqm)h pol at ed
peak at a given position i ntified a n at,

e.g., about fg)p%rt&nsi “lfgd{%“%eﬁoé'éfﬂ ”T'H' onL, ﬁ@btgaﬂa I%@oéﬂf Yo$e 5 1 or

13. 45 0.100. méeanubt siatbmiddbd ndsalisséived igiovae npoSolld EXDIpiefItl dentified

as being located at bou ns that

the peak i o Loseaginaglaithath Yk BrmaBee Ao e oelsr BBFRTL bl o
intra-lab coaddbthendossgenyits typicatynassoviatedwithdarenteraporenearall t o obt ai n

t he XRPD patt he diff D
D et B2 el L] LR BB TSR b P B,
sanpl eISI of : treersairenereselid si;atafcafmf orm hay:c ng the sane degree of
t i.ni re. e

ot eparat 1n S e Boeg e e i REP S Rriu R sp o1
necessary to OoeIppumdn ahherﬁammﬁeﬂhmﬂtab@uw%bemmt ofrthacpmpwnded

I h I I
i nal e band ARHERNaYYEh B aRRGint A eaaitle i osBifhes Y 2 o
f or m of _CO_rrp@onnbomnd Raubstantiallyitser ofrarofa'phtm mterialt sefdre &0 & golidetale on
band posit| Oﬁrﬁm’lﬂ %L%1%%Iq‘?r‘i Hvoré)ﬁ%'agb'ut%rolyyo%ntftﬁmﬁql ction of

bands uni que arlous poly pseudo or ns.
Typi cal | 20 anrystaulneIC@umourI@nyﬁucrpnommoqﬁ@eadmllym@h at lgash abput
Compound 1 i h Ko MOSt

i ntense or taog B{f?e%tﬁ Fl@gﬁt%oagﬁ?ﬁgﬁ&ﬁ"@gg}h@ 'E)dﬁe s and
optional | y byemainiag presentas asprpoRustakGOBICHE a"mnﬁﬂnmundﬂ anal yti cal
properties s | ns
observed in g?h@%eoﬁtgpg%&gﬁggﬁngn Va\{ﬁa 3’/63%{% D R\tahg{jlt? ?%%I??? g%’[l al
scanni ng cal ewbtgline gr angohousieemef Campeunth dI"ISItEIb@Ht We/a:kasbodb%%@@éd in
 nfvareda9r foffasAlhieRRel" RARMer AANAE, hBlériaionstions otipogd 1 al e

(DR)- data in an aqueous or ot vent system Standardi zed net hods
f or obt ai ni- ngubsimBallydTeR of peEtaling foss fEfaﬁttQa@U‘esﬂé@éﬁ”ﬂé’écrl bed for

|
Eﬁ:?pmgo:ogl ;JF%BM I‘Rﬁ@l@ﬂﬁh@pe '(HQ!II Hl%ht %@% &%poUﬁd tI‘I’éI]'a 22@6 %,

nvent i on, OCKVI
2359- 2765 (i ﬁed‘rweﬁ%@nﬁefp@ﬁw Wfafeﬁblﬁéﬁ@é’putBfgfj[teviﬂlya%e%@%@ to

identify a kggmn e@rméﬂsas%w@t%d@e@hmmebs temenothlvnmahéuspect ed
solid state sarrp such as a solid state fornulation conprising the

known poBYnofemaiRg peserdes SrytalingCerBReund; T JB VelanoBier §xamplg: thee or

mor e XRPD paiehﬁrﬁ&ni‘n%ﬁaﬁwu?éréé oFQtﬁblaér?étQIGné foeméneins 20l sgKar ph or
pseudopol ynmor ph form are then conmpared with the 20 XRPD

patterns of %"tﬁ'@ @H@&é‘@?‘éd’hgﬁﬂ 'aogetta@ea%ﬁﬁp‘é fSompoupdd eXigtiipl e, a
heuristic cl ggt@hihd branal Perindl MBLEPsbsosHRES fyplar éaaigyaenite i n US

about 80%, preferably at least about 80% and more preferably at least about
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di stances as given by the PDF peak positions and the nunber of atons
having a specific interatom c distance as given by peak |ntensity.
Thus, if tWE X238 1ine forns are of the sane nol ecul ePW'ﬁsﬁoq”f?éﬁg%ne
nol ecul ar packing, their PDFs will be essentially the sanme. To
determne if two PDFs derived 10 from for exanple, a known pol ynorph
form or pseudopol ynorph formand a solid state fornul ati on suspected
of containing these crystalline fornsg are essentjally identical, the
PDFs are con%i?/‘e@lf GRmpdupd Tasfpmdll, W‘Hbthﬁé?rﬁﬁ‘ﬂ'”ﬁééoﬂq%aﬁ ieE Bt .
Appl . No. 200;?%&%(&%&@%(& BARIFHOUS i fhshe a@ombinatibiefhersnce) . 15[ 99] | f

hi gh resol ution D pattern(s) of essenti al | re: pol Or ph or.
psgudopol ymorlfp#H- nﬁ§“'b9gar5'ﬂy3épl${§%j?s E’W@H‘eﬁﬂi’ f er}ﬁrélt? aégﬁgﬂ@‘[eg‘fng gg_s P
getscr i _beddi ][1 Gdh?)hoﬁ%ﬁ itl@? clﬁfit_aﬁi 1B§8 ®ah EM@&HFS% éfrd té@g/thanab?aizg/} bm}dﬂe
etermned for the grystalline form n i X, me as, for
exanpl e, i°n (@ABEPUNtESHPr mR@.prQ%@P)ﬂﬁgﬁ)%Q? aBPlﬁCTCJ?] gls}"'ﬁiggﬁwﬁt&ﬁé“ﬂ%ﬁy :
reference). Feds tharPasoitloBol yyweRht implri@éasuch a6 secampositvh oz syisthedis | ne
form(i.e., a reference QrL?/ talljne foLn% ., such as an i§osftruqc).tural
anhydrate, whYdo YLetidyal QranicsoIHeaLHotR 201 Rt AR08 PILt i on
of I It he Fseud%}glé%ﬁm_rdm}omun@ﬂi(f).b.tmitlpadl,or_hbem:cdbpmpmpi';ﬁx)or othet he un:lt
cell vol unme t hg, i sostructural., cryst i.ne formwth the unit ce
vol ume det er ﬁfﬂed%ﬂﬁbﬁﬁpm"@fﬁ Uicy] %st%‘/ refgisita pealied S'gr#[I ow
25det er mimat icharagferitivs tisdt@ire borapartibly irofaltder dede rdogsahatrave ph (i . e.
nunber of water or

I t | I l | I
such appl i cattPERarab eﬁg\‘/}ga‘f ?gotéq%lcat{_ges l[d(?g)g "ﬁ%ﬁg't{? I’?’cé]J" M gﬁ%&’@% % n:]a)[y "
i sost ruct ur alassoystédivith sampleasitienying er ldrtdiingethé idemiityiohtilee cryst al

X-ray anal ysi.s, or derived fraom.i.ndexi L.gh_ i ata
for this ref ér}sérH@gnf%rp%oy to[af%:]'e tﬁﬁ t'%g‘ﬁ%&ﬁb? 'I;é!?lnc(a?r%?}%'g %e%?ra |Ql§gd by
"Prom nent Peifles Variations or flugtiatiahs pordaly ehanuntegepvighin wi bétweahy one
XRPD pat.tern d.lim. : t. t e whet her the sanple
provides 1§ gé%gr%%%@gg&?&r’aﬁérgﬁg%ﬁmgaiﬁ031 }el'felngé@%rﬁ'age. Prom nent peaks
are sel ect ed [T6lonftsbamiatetiegeskiset heraitereférs §d & goppasfant apidgntified as

non- over | appi . l. e i Sk £ ] Shal e
crystal X—rayggt?l%ﬁ@é\{’i-eg&gg? %g?@%%trtg%/t %9%%%?’?(%9%@2 b%' gpy?ll[l Ies the
smal | est vol weed i gsrdetestidrawroultsadveeselraftectibe [desirpet progertiepefta t i on in
t hree di'nensi i ; L e ' i ons of
the unit cel ICBﬁéoggiﬁérifﬁ@ﬁ'llébt@ﬁtlﬁvé@]@ée%%aqnggﬁﬁgggf&g%&_t% Le angl es
bet ween t2emezampleaiegssntially free elyiquidf Mesns a aempesitancordaMubafiopfin p| anes
are defined BYid fofin ok ggéeﬁ&%en@ngbﬁ%@f & RIRAE T RARFOAAS h aFiteAe |

pl anes using three inte call'ed 1 ndices. -A given set of
pl anes wi th ithediwesls agverselyjaffegithe n@arawaﬁmtgabﬂwcmébwqftfcetaﬂ%rm'iﬂﬁtm

secti ons, th%rl@crﬁ&sﬁgainno&s%eﬁsisei d@s&@eff&%ﬁ‘b@ﬁdﬁﬁi&eied&@%@&]’é‘ét A

zero value for an indicia means the planes are parallel to, the
cor r espondi né1.esdshereof. [A eispemsing iscoppiigiedia selig gafmﬁlﬁ“a%ﬂféf% SH¢t
char act enjsze férm%;la%n\ﬁshaib'téxggileﬁfeégmomdnbmbm}; Sbb¥sibrieHaBtidSreGoy St al

system space ,8roup, uni i mensi ons, Z val ue (nupber, of

mol ecul es peinclusied within this ggtinition. ¢ “PelymomRibrermeil e??‘fﬂﬁéﬁﬁ ree ofcal cul at ed

density and LaRASRub Sompddhe #5refbrs to a bpefiR Asiines8en bOCompound 1
characterization. Using the atonm ¢ coordi nates sgace %roup and unit

cel | 15 par aifevaiF agetnbons kemperrshd isot detegied by XFRDANHWS one nmay
si nul at e t he YRERYyPHbIGRIGR YNGR TR driils AtaterIMARiad ddtallindrm is

i
experinental | g determ ned XRPD pattern to confirmthe correctness of
the strucdfur@Pe@|'8¥ on for the unit cell. [103] Vibrational

Spectroscopy [r7] DiHganestdstsbe abri raitesto doid spieforadi 20ompbirens ly use
to characterize crystalline forns of Congound 1, SP‘S?Q as_a p%lﬁ%rmr ph
or pseudopol {1RGHERS tharaentaisckalaumoIRENES Fo AR NedEE ABRA tisP o BRI ques
such as | R arsimRaidaides Wi refer i@ Aa1er that Renopfdpeeiticallly botked @eahé baiker gy on
compound. Hydrates of Compound 1 in a crystalline form can be isolated site
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[ 104] Raman is capabl e of determ ning pol ynorph or pseudopol ynor ph
identity and/or quantification in a conplex matrix, distinguishing
bet ween an®PEP@I8028hd crystalline forms or differenti atiCRISpERESRSD
nmul ti pl e pol ynor phi ¢ and pseudo pol ynorphic forms of Conpound 1[for
exanpl e, see S5Pratiwa, D., et al. "Quantitative anal ysis of

pol ynmor phic m xtures of ranitidine hydrochlori de by Raman
spectroscopy and principal conponents analysis" Eur. J. Pharm

Bi ophar m 54 (/Byratgsgr-ceanngl hpdratep. Infiae crlya@hstrucwrengf@n iselptedwiteh or
pseudopol ynor raft@fh@waneraméxe+mé§ ére 48Mad | i M%oﬁ%cﬁwﬁ@%@?wat@f)mer

sanpl es of theése pure crystalline orms o] ound 1 and exclplients

are 10 gent | ynelesirechvdhe Somporeh i aipleguies. Raﬁfﬁﬁs m@aaa@@watestbeu ld up
a library of f0&imbiaédioNare BaRRERExt %%%ﬁ%ﬁweréloﬁébhé@lre&ti%ﬁ%th’équar es

(PLS) nodel and nultivariate classification are then used to anal yze
Raman mappi ndatieR Alyeries racontalimsteiekipmghie®r nansteickjomatyic sgnausts AP

content (aboufaiélrRdeoidd per MHrﬁp!o\ﬁﬁﬂ H @ﬁcﬁedﬂléi%?l' écxbﬁﬁééd%aﬁﬁél PY&rate

pol ynmor ph assi gnnents to be made on 15i ndi vidual m croscopic pixels
of Compound Fap&stuprwalar inte theehanaels. W"W‘ axpegqdg highthwmidiangepar at e

sets of tabl efigageOnital ﬂhé?ﬂe%@é’d ﬁmsatnf/élwowmaanw rrﬁéciyefaMatt@B%@ fic
formrecognition may be denmonstrated at about O. For tablets -

cont ai ni ng a SHF% h}(ﬂr@tegpara; pxRaNg o Pﬂg"qcb?%yd’?t@é%’ﬁﬁnf’n Bthdeb’E'BS'ﬂlt 10%

pol ynor phigc @foc@é@y@ﬁm@wgrmémh@nadmwf tﬁeyurﬁtfcemom@ﬁnw wlate(rrvﬁlpbéese”t I ng
an 20absolute detection limt

[ 105] For detpéefsﬁf‘HPﬁgSt?JGJP'%%‘f'B%Y‘HPt%EQ?Fd@B%PQ%$ 5415’|1o%ﬂt5 ?'y2 Br

qu?ntl fi ca}1 I @@aﬁv@rtoi‘@ogfp?&ﬁdim Hperatessranagéu I?fﬂs%lﬁﬁbib m%ﬁim?m a Icorml ex

matri x such as, a, sol i ornmu op. usin ve vj brationa

spect r oscopy apRydierpLcou PW@%@&% 'Efﬁllé’“éfbe @ﬂ?i‘ﬁ'gﬁt'?'btceﬁ?pefeéﬁ”leect ance

(ﬁg Fl) i's sorrmda‘tmmeswdra(té@us@ny a@ﬂzdfawberemeelﬁalgaén temiperati@bs tan ]
p |cat|on at t ef | ect an troscopy to the

analysi < 16 fhara hERES he dbiual e arBosy ol B atE bhal

Jour nal of Pbaﬂeﬁnwmes@mcm@fio(thécryibﬁa?sthﬁﬁur(ek%B)t]some[lﬁn@ﬁ]'eq%neé her

techni que for |dent|f|czf1%neon ar tlfl%gaillon stalllneform

is Diffuse REFAGDOHACY G r'H?Ig‘a"l h%P"' AL P H‘@d‘g W%%copy 30
(DRI FTS) (f omoterulex sampscapse ée [@dine.i sha| yakul, V., et al. "Use of

DR TS 20, P! 5ol 2 SRR AR 1 SRR PRURLR Lo b6
AAPS PharférScidéstiffeddiid)cobtingSoReo8jdlecules that iebinbinedima telitite patic 'uocl e

size 15 a KehRhbaidortf BrhidiRg dhild SELRRES o %?We?%g‘&ea@ g to

| ar ge partlc nscaterlngo
the shift of anhdoespet tefembpisalventitha innch-speeifisakydsend tgbak coRpbiandds.  To

conduct DRI Fga L rﬁge SAVERNY FrofeDibad @h@g Plaé?‘ll éo%?ésaérg r&gﬁgfﬂﬁé&n@yg}aﬁes

prepared, by grinding or passing rou a sreve
uni f or m par t Typieadlysiolvent Wi bleaur@enpma‘mmtnshmaelotdhe 26085) bDJ 1.6y of 5

t ransf or Rt i @r? ﬁf‘elﬁt@%%ﬁ@%ﬁd pol ynor ph or pseudopol ynorph formto-
ormi

anot her Ccrys I ne avoi ded. [107] In yet another technique,
near - i nf r ar eff 9] NI“Bypasprsiifieration opyditinn) onfeancestas usasichergrafereme af i cat i on

or QU YRR opled YO QU AP TR O

solid state ¢ cneﬁﬂlvmron thiatris La¢asadinaied with thap of thasupseunging normal
pseudopol ym’{]é%[]eé ha) bl% s’{’s éﬁ&rsegf Bé%‘r—:l i bfq e ?Mﬁﬂu@@a&% b

containing t or ound 1.
[108] ExB@nsiniie lm@ke@weomame @rceﬂaémmrba ol uneantnodrd dnst pragressive

crystalline § ation
poct r oscopy 1 ool pORERALA fhay 1 SSLATh ARmtbAnR 1S Ll AE BB . o ha
quantificati r@nhmqupr@gaflamwamnkwﬁaIn@eerﬁodb'pe@rcétfarammmmmmt| on
for each i ndhyj,gifbs€ ORRAEMed asUfhypRRANY WAHILER dRELSAL Satdmldide
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exanpl es, see Reich, G "Near-infrared spectroscopy and i magi ng:

Basic 20 pri nﬁ%qpl ‘%%6and phar maceuti cal applications” gl’,%f{‘?%bl‘gm%kd

Rev. 57: 11984 5)]. [109] Solid State Nucl ear M

Resonance (SS- NI\/R) -- Diagnostic techniques that one can optionally
use to characterize polynorphs of Conpound 1 include soI id state NWR
techni ques [for exanples see 25 Tishmack, P.A., et al. "Solid-State

oo MRl GRS, SREGhrAS0R S RURESbL copaters

t echni ques oﬂéﬁjfnbehﬁemﬂuant age of being nondestructive and

g 1 or mt adf8ns Fogione aeoeRacaberPrErear S e Bl S 1

NVR 30 r esonamrmené eeneit’metcapd:mr precancer arbdenigodiypemtasia’ es csed hereln

G st i ngui dn Serop BveeprafTelonAls vl fesbdu Rehliey oiARff n

subtracti on adierapanicsenses énhoronopkinmaniadaion ot Erdf eaniditign evlosei ent peaks

Char act e | 71 B e RPRILA ey MG AtEbe et S S g AR | O,
Cormpound 1 i sespossiveneds td memrttr_xmamfzsattobuteblgm mfate@}rlaphﬁt oalnl y
non- equi val en{ho@r {oq?qrhgn%@%elgn%nﬁ%e %s%m{eﬁ%ﬁﬁ s%hb!uﬁ?cérﬂ%@

and its sensi anges 1 n envi ronnment
wher e SSllnghincwangestateT:amom bteantganser, bwanmm@scerwml@ﬁa@&n ons with

nei ghbor i ng ﬂR—:‘lnﬁg H%n’:r‘(?ero rvdog%tﬁai]@ar&ﬁﬁlfx?Oédeﬂﬁﬁéw‘@ig%rﬂﬁwrﬁﬂﬁq mape, different

hydration or “So ion can ect ft gnals relative
to the sol ut rrmiarmp‘@oarrdmﬁr cpnditignsrasrdeserheginerain.nfome iadrigonathonpane

Spect 1 0SCODY ga e 458 ol oS KRR APy R cAbBRAleBgDecaUSe

various processing ni ques i zation, spray drying,
mel t - quench, 38833990 019@) can vary the overall degree of disorder-in

the Sa”pllﬁasim esli’pef:ar}c@rsaarﬁrﬂ@ﬂﬁf? de'ﬂnéH’éé’l@Einé‘thfaPéiﬁnb|ﬁ%to%glcﬁls5 stabl e

nmor ph or “pseudopol rph form of Conpound 1,
the rel ati veclnarreeamhlqhteye aﬁsqcraée witlyan EJFTGiaﬁ%d Rl heapefdien@iorBa¥ed by

15 the overabhy Fdi Rélrids ﬁmﬂe%meabumbh lotfmeqﬁolganmnacbhbnbwpbhe solid

state sanpl e. Soneti mes, the same poly hi c or

pseudopol ynoPsREEies Bﬁraﬁteﬁwét?ﬁﬂc%bﬁé’f’ﬂ@tﬁ ?ﬁSBH’?WIdqu@PE?R”q ots may
exhi bit di ff@ér%%elyaé/c%h@&’am&el p&&@nerrﬁrbe@m%wmeaglaewpml); ty and

di ssol ution rate, ul d be caused bg eﬁl &r

crystal | i2Ri t?amﬁU'@'I“Beh'Q'&ﬂfﬁd@ P"’ME’%’H@S@WQ'@ lsmalackef '°8r | ess
crystalline @@swe)néemealtdwpiaghladdab@thﬂaawmhae.musl ng a loss of
degree of cr stalfinity sometines 31 ‘er @% b&éﬁ in.X-ray powder
di ffraction. 884 Hyperrl %'%Sng‘?ﬂ?fa"b’t‘i%feE%Q &preve He P"oaé'bopy

since these éifdaﬁ%r %sm@(ﬁ@bﬁtﬁthﬁmubﬁl% c&mahese@:vmaumaﬁ egsult rethe
rel axation process of the in state lid state sanple.

[ 7157 "S5 nadRoies SR aEA Pgah obndne iRy e e Rl af Tons
conpri si ng CgrmatiNdorndtathskhtisteddy hitthone eknditivietiypeplasidtsi inguds, f f er ent

et ect i ng anBHSRRIC ESATBAAA (E TGP ORCRs Tah PHALe FERes AR o

somet i nes abau@tal?,@pé@a%&% depending on the relative |ocation of t he

Aror phots pelf Y GRSPRt o ey Prarbse Al Bor iR e En & Smi

det ecti on | i féris higan¥neBr mc{ré&dhptﬁféntﬂ%rﬁr}tg;edlem&a)dwls accepiablabih e f or

bhar noed?| S SERb B AARRC AP I A 2o 0 e g BT

phar macedt'i ¢ 0

spect rum Thgmultions mprsimgr(g:nwdand emnlamamwecphatmnqwmadimnrédi@m

excipients i for n_cont al ni.n rt

pseudopol yno ‘Sf"&r‘* A ?FBB‘U'E%' éd}f"xgq ‘%'SP@‘& %X§H%§£Sspﬁ| f“ﬁﬁ\? ﬁér e

are interf er usigliexcs poteserpdeidierious to esubjpettto mdnom mpe:otmasslttembt raction
formulation is to be administered. As used here, “excip‘ie_nts” include liquids,

18



anounts of a pol ynorph or pseudopol ynor ph form of Conpound 1. Wt hout
interfering diffraction lines a detection Iimt of about 10% and
sonet i mes WO 200900825%% in XRPD for a Conpound 1 pol yr n®CHRIS109/033280
pseudopol ynmorph nay be obtained, while SSNVR may attain detection
limts down to about 0.5% In 15 addition, because NVR spectroscopy
is inherently a quantitative technique (i.e., signal intensity is
relative to the nunber of nuclear sites at that specific resonance
frequency), SGeH\ARwspetor injstiomybenay bahtasie, catonseedel.d¥.M ne t he

contribution [ i QQ-F@ I+l fyne
and anor phoug%ﬁ%%cu%&\%hl%’%né@&@? .Srae 0 H%ﬂ'hé?%@ﬁsgw ngﬁﬁ% t_d”’
Ther mal Anal pgiolyefytene divces“PEG T digmirsEi roppy sked gl @sopyieae abreh can

optionally u i: ; idntd ude
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5in transm ssion geonetry, and rotated to optim ze orientation
statistics. A beamstop and a helium at nosphere were used to mnimze
the backgr¥Qat94eHst at ed by air scattering. Soller sli tRETHEPEO(ERR
for the incident and diffracted beans to m nimze axial divergence.
Diffraction patterns were collected using a scanning

posi tion- sen5| tive detector (X Celerator) located 10 240 nmfromthe
speci nmen. d It g5 o8REy8000
di ffract orret %f’dﬁPg %/\Ffiﬁnt urv)ge%lré 0S| i%“nééség%lsjlatjl vyégret ector
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clinical treatment situations, e.g., cancer treatments where a treatment can
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30 was placed into an al um num pan and | oosely covered with a lid and
the wei ght accurately recorded. The sanple cell was equilibrated at
25 C and twertolyaaa28sl under a nitrogen purge at a rate @FCTAB20THN3308M e,
up to a final tenperature of 250 C. Reported tenperatures are at the
transition maxi ma. WO 2009/ 100258PCT/ US2009/ 033280 [ 131]
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solid state 35@\ SPriesRRiNRA 499N %Hﬁgﬁt%'ﬁ% a? ee i tﬁér SO
state forns, cmdnmen@,nrtxtarm’cs bdtw@érctab Isyrques:{‘ﬁz:%ohﬁ art] f@m&mmrem ’@eor
carriers. ations. ¢ nor e
ol d state TOPBISOYHR s Py maRalBY e ERTBRY PE ot sRafeht, ¢
genter all'y splebelsin asa@epsibtaf?mu][a@;em sompwmsoldmatammlmmcg‘ﬁe t hat
contain nore..s e for as e
anor phougP o&?ﬁr@f’m%' d'ﬂﬂ{aé ﬁat 8?“31115%53 ?@%@lﬁégr'gﬁﬁ]p%%oé@qg? alline Form
|11 of ConpoGodpduraii, aharqudjemmémeambfhe srfateactvd aaeeilthatraCtS tdosages
LS o St S5 B ol Py el B B9, 20,7,
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P &r% rﬁfglf eqtcigra{ Por'Eond Illl)yth@ ﬁoeflga 43 I(ﬁfﬁéﬁdﬁnﬁq dra
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bl |8
i ni ot ot Ghcopplratdf SRRy fhaleBeuicatifGRctln MR, | | |
about 0. 5- 108urfape- a:hmsuagemtm@ amg)mmﬂgc in shtveture baving baibgelad. 25, about
0.5, about 1, 308HficyAndHeR Folat thycPiibicPbaicAE HHihe saMedIelie.2

Examples of surface active agents used in the formulation arts are given in
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20crystalline Forml1ll1l of Conpound 1, with a |liquid excipient, e.g.
any one, two, three or nore of PEG 100 PEG 200, PEG 300 PEG 400
propyl ene WOPRB0028n,y| benzoate, benzyl al cohol or etqﬁﬂ@zﬁ@@;ﬁam
optionally sterilizing the solution and optionally dispensing the
solution into vials or anpoules (typically anmber glass), which my be
single-use or nulti-use and optionally storing the 25 fornul ati on at

reduced terrp at ure 2 or abou 2-10 roducts for
par ent er al ’HQ%Q&E'% ?91&}]" gl“f’?‘;tﬁ@ﬁfﬂ ﬁ%&?ﬁﬁgro ‘g d
concentrati 0$3@feneéaw5n@cbpé&a offBhavmacusical Tych@blogjae‘ﬁ’teleésﬂ@' ang/ nL or
about. 10- 1003__[% ag %g% y containing one or nore of a salt,
buf fer or badt&igHeP é)st&? ative (e.g., NaCl, BHA, BHT or
EDTA) . Sonetijgsfs A “SéspeHsibacs uset ihef mtspeaﬂetse.dmp»ecaw amtea
S i o SRR o a0 B e
assi s i Sso i% o the
gas]'Erl c ér?CtdlvrlldlEm (@@,e'mafomz‘eﬁ)Mhamladiqeldfdarnevr(*zdhumjmt altla'te;pltormﬁ are
preferred for fur C pl.ications Sur active
gent s used (AIMIVSERBAAL B UPnS LD (T FOPTSR RBIPO U LR |1 qui d
exci pi ent () Use®k Haey pmﬂdarmecbnsmaﬁed@elacsmpmm dusiage fonmfjast paot te.
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oF LScryotal e B ddly b3 in bl S cBin W berigies,
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Pouel | M syleyBlo, PRA POl Tork S e At BB BEbe; M O
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Compound 1 1 4087 F5PRREa e S musbe R h BrBlefo Sl S At ga™ O
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lid d

for oral or SERREicRirtiaba bire bFlor AR Rl it InGpRBRZ > O
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may be Mas! ©fad® EfadbiRfiatnh 4iE m@%&.ﬁ!&hsﬁmﬂ{&dm&sﬁus@mé BYymd) or

aver age pout U. I- L0O0 gm or about

3-50 gm I\/Ealﬁ9‘ﬂolM@MMI‘rt@fMSfpmeﬁpbolégxsfei@SGﬁhe SSUYMeHY IBa SrvatRe
Sl o, o alleihiBeg R CHotFeds TRV He &M i fengBirBnetdr Vel Y

small, e.g. m or ab
|arger, e.g. Ataaonthecrygel %Wt%oﬁtys@ TSTRERIO8Y Oéﬁﬁaﬁlcqléﬁ Fystgiine M | | ed
crystalline @9%9;}@%3& H?scﬁlﬂéc? BPie cfry%riaumeereaﬁ 5 eq,sﬁa%ys@erar}%m pensi on

formul ations 1 nte or parenteral admnistration to a

subj ect . 3eafiicliie) rnmoompgqﬂf@wqﬁm, itetragonalzlexggona) &F isgecHica feydal
include a rapgg, dgﬁﬁé}@@@ét&mqnéhlbmm& fép&a dﬂé&ﬁﬁndrékc@ pig®

mcronor|n01m ., mean vol ume_wei g article size or
average di anmgvauation upgeiat I@ﬂS(DBDOL&@Kuﬂm@) on 0%’6@9”'@@@0” ygsgporma)
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15exci pient(s) or a composition that conprises both, is ground,
mlled, sieved or otherwi se treated so as to conprise the specified
particle sW@a009[100258 t 0o be understood that sone parti clP€S/UrasRHES280
| arger or smaller (i.e., will exist in a distribution of particle
sizes), but the conposition or the crystalline formof Conpound 1
(e.g. crystalline Form| or crystalline Formlll) will conprise a
20si gnificant proportion of the material with the specified size or
within an acwégtlgiﬁu@a manger that is dereieat ynoadhe poentatigngi dia gystalng .

met hods i ncl pee oMl r}eﬂ‘%c@% tH@chdEhf lIght atiiamd Heﬁ‘efeh%ﬁ td'hd hSisdthopd
fluid energy jet mlls rinding, sieving a grem pitation of

conpound( s) ﬁﬁy@'ﬁisa Téwﬁuvhqmlgﬂg@@em@ rpn: eqyela'e@a@’éﬁt' 'M@J‘;’P@?&’l‘”wé"ﬂ@ng
5271944, 542 Yeaéﬁle 2zt th@/wb?dhoﬁrdﬁea%ﬁ@aﬁeﬁte@ai fight | laﬁ'%@é Mrr’ét ed

herein by reférence ereln Particle sjze is determ ned

t r ansni ssf on2eotaes ﬁ%tfﬁ%%%@’}ﬁm”‘s‘@é}?ﬁ'ﬁﬁ&@ RRENCEIENAR &tﬁ%@py I i ght
m croscopy, éfﬁrygéihlcé Eh@@&ﬁ%ﬁté&t@@grdatee bt Ie§§<§=to%9féeﬁl allBhBEEHIOT

Coul ter counter analysis (see, e {ﬂ %grl zati on Iof Bul k
Sol i-ds" D. MRS cIVM%B E?!P”ZEEEI“S'@R%\HPIE‘“%BI%B'HI“?I@ the GEg)9eNBeE Y |
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povvder that contai ns one, F nore Q mean ht ed
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optionally co esse rnatively,
crystalline a%ﬁb’@'ﬂ'ﬁ'glel o?’fﬂé‘&t"?rﬂt Egﬁ s Bgergcﬁ'éénglllt?Ahlnﬁbove i's
contacted w gktinatid Wkercroexed mcmb(ala).zécumf egiacemany onganﬂ f or mul at i on

I d t t d int I | at
of suspens! ofEESH DY BI I el PUPRERIorbHee ar et Ut P E e oue
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| Lf t t th t
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papi | | omas, sulie\stete fgpmes nell drgptite. t unor s, benign tunors or nmal i gnant
' i nel udi . .

Luror s 0! SR SR AL I R e,
st omach, 20 nt ergstahéraydata ceesnputatorally famy Mxray psw@efa@ftrectammateaby

tongue, lip, | mucosa, salivary gland, testes,
15l iver, parrc??ﬂ@hS EEI\’[Ibéé{d h‘%@ct colon, rectum cervix, uterus,

vagi na, pel v[88] éammm&[@ﬂlﬁgﬂdne% Rayl pavaler diffeastion BXRIRYis dwically st em
T ool | BH B iR BRI G St BahohBS RegRE GO sTuSCl © of

thyroid ceIIs or tis cat egor enlqg] 'tunors
enconpasses Pharoacoposia, Ndnme§3$®99ﬁmw1%b%u§é363ré§4 &8.F uncti onal

gl;] Ij ects on f@@adgfagﬁfe?aeéoﬁ@,[ﬁ%? In&O%o&Q.u&Wé%ut ét%q& napekru&tumor s of

enonas overpro UCG certaln
hor nones. [Ilaw]mmtmnhérPr@qtcelg%nge dﬂa%Hﬁrngthﬁf@rk Y. 1988)-be

treated I"“%BM%E% %sarg@ﬂae\ugdrfﬁvoe}&ggtng@gﬁ%%d.ﬁ@c Hept 1§

crystalline rm suc ous ound 1 | ncl udes
papi | | omas, Wpicaly nredused changetgrizad psadyenges|of EEQ@HY)FT@X@?W

exophyt i cai | [%/crs StRHL Yk G{e;yerﬂrd?ll 1St G uré%I?ffthé‘&%fahmg?orfrf oS, thand

naevus. Papi'llomas | nclude Lar nx Choroi d pl exus
papi | | on30 siasitiopapnd therralative)in d@‘? KRERJines arpaindisgliverdiasi t i onal

cel | papill %&gﬂe ﬂrskd"lf?zwgorﬁ?thlé %@@é apﬁfﬁﬁérﬁrﬂﬁ‘%at is Bﬁ%ipé&fﬁ%r deni gn

tunors that can treated wth ystal l'ine ng , ‘
exanpl e, an mmry@v%telbne:mt%&ipuw wealf TR YeRk ¢ rapquakﬁ madrnot

anor phous CofRayshphafinGeialcfiFaoNBh doRbrms QbEliRiBIom sibesdivd S a type

batches of crystals. This is particularly the case if other crystalline forms are
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epithelial cells), papillary cystadenona (any tunor that produces
patterns that are both papillary and cystic), serous c d
t hecomas, WHZ&1 18288 peni gn ovarian neoplasns that are %33?@’2@%{%2?&
estrogen-produci ng. [146] Non-malignant hyperproliferative
conditions of the skin that can be 5Streated with crystalline Conpound

1, for exanple, an anhydr ate crystalline formsuch as Form I I I or
anor phous Co i ncl e I
allergic ecerT;p S@"H) ﬁfﬁiﬁf% abne érﬁ?t:iﬁ]ﬁ ae ﬁen g&g | S. [ 147]

Beni gn prost pﬁwdbv@?mpimﬂom bMQCPmaaéhallghWe@g, MW@T%U ons.
10het er ot r ophi c b r f al
DOLEERE LB 80 Tl o MG ERFLor O

epi t hel i al eous yperp aslia an tal adrenal
hyper pl asi a majdendwpbmb fafm.hyperproliferation conditions that are

hyper pl as éas g#aa:ui@srrﬁ(grﬁtﬁqg%lﬁ V}ftntbnsﬁésygftb%&é l@%n@ﬂl'gﬂfﬂﬂgw]angfeor '

exanpl e, ynor orm such or amor phous
Conpound 1. Reray ewidebtevalvasaiared)smapuary duerto prierred/origgiation éﬁ@% nt

options for BPH crystalljne e,
anhydrate cr§4tig 1" F?'ﬂéﬂ%é?'}ﬁ%%}:ﬁ gascrggé%:ﬁ%ﬁ?rb%n(@e ‘Ié{?r%? p %ﬂgﬂ Corrpound 1
i ncl ude ar adeentfitiops of maapEmenﬁmhwagdm tadive inténsities abtbadifyaetion
terazosin, alf osin, nmsul 0si s such as
20 f.inasteri Bﬁq‘éﬁa% (ft vfaeyﬁ|b8eC°RCIF%.]g‘ﬂ)?aﬁbg%ﬂaﬁto?@%n‘%n%?o%Wl‘:‘ons or
tunors that qagstibe. Ihstead @@emymctaugtopksmﬂheméaﬁscﬁqmwndmm of fherpeglkainpl e,

an anhydrat e cie! T 1R SR YEGoBPOTRIMId el FSRAS S oFoTPound

1 include co eratosl's, squanbus’ neta
| eukopl aki a, Cempbhmadpisadriesof tiaioras des;:rlbed)beraguﬁr%dmiiﬁ@me%sp, whlch ‘

2ohyPet .5,y R G PR dod iy et v

carci noma in are endometria
hyper pl asi a producet by amdnpi;pmsamr@ponpmtsogﬂlswﬂgwaw&&a"mtfem ‘Prtﬂaéﬂ‘S‘t'C

neopl asi e}g Elpgg%te? #BmAe Haﬁ‘?ﬁt%% Wil ?Eﬂ@stf@t]ﬁlff&%ngaﬁﬂﬁw the sarRé

exanpl e, drate cr I ne m suc Forml11, or_anorphous
Conmpound. Pl apl@eatataéorm @fggeﬂer@liv @§atﬁﬁwh@rmét0ﬁeh¢%ﬁfﬁa?a gha® and

| ow grade. [S%%iéd(%ﬁﬁﬂlp%gksifo ?l'ffentéﬂ{ %rﬂ@é@éi’ 1A sérﬂ@ﬁolﬁﬁé}m’é%ﬁrﬁ gt ed

with crystal an anhydrate crystalline
form such as uﬁﬂaﬂlmfdumd forgoraatyestigion ttabarwamn@bgutr T 89 degrgenf’

abnormality in matu Fs%%q e
nyel odyspl ;SPF@S@HW@Qa%Ut@%%fa (?h %@C& for mﬁ?gn@gﬁsgﬁ [ 152] .
lél/al i gnantyot un?y%ré caneres ) withinvae pampdzrtt ureter tdpatduglibleosmviranmeinteh aﬂd
estruction of pear th ean ot her
parts of 5 tﬁ%”‘ﬁ %/] gsgrp pi‘ﬁ id';hug ﬁ?%ﬁﬁﬁﬁ%@% th Pl t hat
resenbl efs t Eﬂe&lu&mzrgnmrdposlttimensaiden’ﬁl,edtdsé)eingsl?meq:)a’fes gmadotitd Sdiemt he
origin of t a
treated wit h géfi 3m9aﬂﬁtr%gﬁ%0%ﬁh?s?éte|%§ngaorcl %qgn&v'—%ﬁ% $6ad
crystalline TXGiPﬂD aakiat agivieamposition js identifiet ap heing icmcatepmh ﬁﬂOLIC a given

enconpas t.he ¢ | 1@by east,
prost at ei(;l uﬂﬁgrgﬁg Srg’r%c&'arﬂ%geﬂrsqﬁgt tﬁ%b%s Basa?b %?@‘é%l?%l (r?g!’na,
mal i gnant rretea]ormnde‘mepammﬁmmtrh -lateeariditions psing krersanss iastrtherd andt

FumDr of SaURTgYS, ERLEIE AL B1d1 B8 In 0TI Gkl ki pbatoushang e

| i ps, pnouth, vagl na an
cervix. Prefang ealeﬁsttreatomted fmnesdanesqweoxﬁBDcanawdemre@tﬁereabsaénmféﬁm

Al f 15

11531 "Adenoc s bEsameaolf SR Bavfl e R AN ARG aRE0Re
1, for exanppémadiy t@dlh‘fymnaesﬂncsamtea:brbparetlcﬁromrrthenuflityaéth%‘ﬂmplel| or
amor phous Coppaunlt SRy 53 SBlectaA) FAPEY oo HATPRTRSaNG: B of

gl andul ar or assi as adenocar cl nona,
the cells do porbﬂedrmxb)maln ot yseRdopmgonpb sbmpw?ecmﬁd Hewlin §ince g¥en ong

o they have SSRIELAIJmA) 69BkbARTo of SERER BHFRRATRS AR oRonbed " 1
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30 [155] Another category of malignant tunors that al so can be
treated with crystalline Conmpound 1, for exanple, an anhydrate
crystal | i nWO2B®SEh as Form 11|, or anorphous Conpoud&TAUS2009/033280
enconpasses the neuroendocrine tunors which include insulinoma and
gl ucagonoma. [156] Another category of nmalignant tunors that can be
treated with crystalline Conmpound 1, for exanple, an anhydrate
crystalllne forn1ﬁ§ch as Form |11, or_ anorphous Comppound 1 are

sarcomas, i ndPIRIPHGOMRIRKoheRather ideatification will typicaly fOGPﬁ RBPENGNd

bl ast omas s ugdosaisn ghd gbhaaltpymrrapdmammﬂw reldlerRstio®,; bahep arighs &t ong,
nephr obl ast o neur ob| ast oma, . ost eobl ast opm and ret%@ obl ast oma
t

Pr ef er ed tre PricaUs PP "ﬂ")‘? Y19 RIUALRUTROTRA fPrEst dypiFallyy Avingiviasabs er ed
| eukem a and goyymueter ;ﬁgeaabmﬁ@'pﬁf@mfcﬂfc Bd h Yo gHpRdtesdet &yl eukenm a

L15] The bt ol Prarca Tab e, AT SRSt e Ihep. it A B R Bieoe. o an

anhydrous cr mm XRRD ﬁe@kmmcmlo@sufw isfdrérce tabRe bERfdbthérphiysiedt ,
prevent, slowt

t t
D n eancer * ChrBRuREERoRR S Rt as/BEIRY B 676t S Bha epataR o™
descri bed abwbeerv{adﬁﬂjlfférenﬂal ﬂﬁmalgane@rsnc({mmpainwbmﬁfaaémlal §@Ihaﬁ1gon '

d d
Ctate form o CHSBIRA) Ry Shbi b ofunare8ehea MaBeiBace o

i ncr ease, 10t hdRamamr spesirostopy ahdwehtriosic austsohmdiryrace‘ Em)eiatmn ADragueous

ot enance. & SPLuLatsUl SR Bos GEbR AR P o

condi tion. SISC,HEIR)wid. deial ewe ibeeh described fopexarople |roU & &harmaepbeigoni c

'L 10710 308 28 0 o S B BB A Chnyifion ho. Bidrfie. P

ki nase, e.g. MD, Ip@ J20R£2286 and RRES-RTemreolirated hklem)mmence) NFAT,

cal ci neurisn yclin
b cycrinSg [ aie elodd RuRaUBUA sy ol bee o BT ol
forns, which withip deuspecied belid statd semglepsuahrasansalid shite fagui@dion 25

tivit | |
Chel 1 autivity Ft%é”‘“hzi%@ﬁ o & dBR bR ETRR iR T o
| F:\Iy_ IL-12, 0 mgomrmrawwmtmnﬁwm semple(2) cantginingdbe known .
cal Cl neuri n, or
Ps@énsgﬂi. eudbp %Hfﬁﬁfngfs(i'oﬂﬁ \gﬁléﬁylteat éc‘fm&red Wil 1D

a tunor suppre e| n-suac e retl no stoma protein (Rb) or

CDKN2A ( B96) XRBR@=it erremt}s@ suspeqedrYlid SYEpB2MPPRINgNRREXaNBIR2E or t he
| sof or ms, hopBlfgs cl%teFIHé aﬁ‘élyglé)ﬁw@ﬁvod‘%(@'d%gcr%ﬁ fc%]‘%‘kﬁmgletaﬂﬂs PAit ﬁﬁ'&lat ed

or enhanced bi ol ogi cal activity(ies), e nol ecul e

or nore of tHQS@WQJ%F%MC@&DQ@WB@%@MG&QY@@PQWWFWW& cancers or
condi ti ons ds&:%bl‘abﬁgob@f%fbandﬁéé@r]apné”'ods%ﬁbﬁ iSR! Hodviggcr ease i n
circulating prostate specific antigen (PSA) or a deciease in velocity
of PSA i ncredlddtefing gnalypismanalen basged forguantiaivenales oheararlee of
serum PSAs | eysltsning %ltﬁé]ﬁnﬂ@& &%ﬁmhé pﬁéb%@% PC ARRLL S Ao B fbre

|nprovenent in a sub ect haV|n perpro feration condition
wher ei n 5t heP@HHGrphlf%’ﬁ"ﬁ) er ﬁ#’@gtcébtséa||&’§r?@€rd'sorfﬂei%![’h4§€§K*’ng PixBI®EbI s or

net hods - - Iapb|s;m@mm&m{or9ﬁodsnsm¢éqraeldbs%%d%r eixm?tecmwaﬁcl osed
herei n, one can conti NUous or intermtte adm ni ster the

conposi t i ons”BRl HergaaE p%h%yo %H@OF%I?%BGVQ'ncqyy@fleé?rlcﬁnféarf'%%ﬂy(ﬂ*
Conpound 1 t@arag@pm eri6-61H0f iRdIidige)f r om or susceptl ble to the

condi tion or ? tom Intreatln% é‘? grollferatlon condi tion,
such as p?osk% isongpf arpic painvise distribyaen wRcknsdPRE® q%'?'ﬁ%q' pl asi a
or ot her conﬁcbrhlmm ﬁh@ﬁmaﬂai@%@wem&heﬁwem E)d)l?rﬂo

formul ation co r gﬁsolld st teformof ConB g

crystal line PRSVRPROGROTRP {58 an’rHeﬁté" selici$tete semplg, & ﬁ'??%%ﬁ?"do% feng can

avoid or arreﬁorrﬁulaﬁm GOPRIsl thdRnaWOeSY&Eh @F pasiispdiphomhlidrm. By

definition, the PDF is the sine.Fourier transform of the experimentally
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i ntradermal, anot her parenteral route or by an aerosol wherein the
active ph ingredient is a solid state form 1
(e.q. cry%ﬁﬁz@bég%r ml or crystalline FormlIll). TﬁgTH%%F@%ggg%
in such nmethods may include about 0.0025 ng/kg/day to about 5.0

ng/ Kg/ day. Typically, the daily dose in such adm nistration nethods
wi |l conprise about 0.01 ng/kg/day Conpound 1 in solid state form

.g., tal.l |
ol Ko day. - oneaiee Bontae, Ml PRirebRiedlioR = reesuyled E batn
my/ kg/ day t an@xs?mbtajnddgfodayamplegdmordnm@gh@ proge@re given abBQI?fS@O et

erbodt mont s 2k OpEteR g s el oo BB g pYrpRE tlsfub o inchdh s e
crystal line ﬂmm GlysCotob @6nib. B3efi4e(2008) TihetRiIig an atamig deasity.
Preferred unit 5&&%?,%”,%9*3}, g-|a[9 FQ?éb{thrh#g;%m?B\ & fortn %bf“o\;ﬁ:ﬁngﬂﬁ%rgamm)r e,

typically 3 ond WO SO 0 rm)ou dp| cal
admi ni st er eddigtadgedas giden by thedPDfrpepkmogltlom ﬂ the numben. QS‘PmQS ng of a

single soli d d
particularly %‘}]@ éé)c;ﬂ@ %L a&}ﬁﬂ%ﬁ% fo?%éa?sﬁc Erdues ]fﬁ\gge
sui t abl e f or crystallinel fsins @resofche aamemﬂ[ml@ \dlﬂdthééﬁg‘ﬁlr@@iec%ﬂ PREERY: | n
some embodi ng r?aDF%%Pbééséénﬁél tHQsérp@oﬁ‘%'éf‘errﬁ%@%ﬁvb\FEDF%rdé?'lOédmne

associ at ed cancer n or formulation conpri si n(rq éol id
state foifn ofror@oi@pexﬁmpleJ g @Mﬁdﬁf@@féh EImggipsguUiPPalymeFP,foim @ng @

14-180 days, sdl%ﬂ@téi@lfdr ?a(aoﬁgu:ﬁﬁ&%d‘?ﬁ cb‘rﬂ&hlng%@e@%é‘{m’fe folhs ree

hyperproliferative con tiron treated i ndi cat es subsi g_' ce, lack
of progressi essentially. identiani ﬂhﬁfﬁﬁsﬁ? cempansd &y REPFMRIE PR eHI%ease.

Dosi ng then iis PRE ABbO B! B807/0 38650 iR ric et Berkebpr
recurrence oﬁgﬁgg@nsease PF\ one such enbo%:ll rrerglt the cancer is

prostate cant&ierea‘l?ﬂi the biomarker is circulating prostate specific

anti gen. Emt hﬁhg‘ﬁ%%l@rmqmm a&ttérhe‘s) 6pa¢@§seh@nmum@tm@pp oost at e

cancer and t he bi omarker is read ease (o the, E‘f
esti mat ed fr@ﬁ@@ﬁ@%@@ﬁéﬂaw ‘Ptﬂa' RStthen u@m@@amterst(ﬂ% %Sgﬁ' M
Bmpound 1| B B B pe oo o noecr | bed
mpoun in solid state form adm ere e s i be
herein and t Restabiae frm&yas 'H%%%m?ﬁea B fegeﬁqp:l'e dt Hg%az‘tngﬁi
g her apgug i <2: SQg@nb 0@70};@97 t:h&ﬁpmt@umee%w byl rdierenpy)| iFeda ptsa&imbolambwmﬂ
descri be above for an | seases or caondi e
di scl osed®hepRisestrogiyal CW%@P%{?HBL@@ 49 (—Hegceﬁ il EIF % fé’%ﬁr‘s [ﬁmn%@%be
admd_nl ster edlsbélﬂhﬁdﬂ)fblaa% Gﬁiddy\{hﬂ:h mmﬁ@amumm qmwdra?m ami/or |
conditions or, they may. be adm njstered at the.fj : ively
soon after aHe%ﬂi‘{%'@" Qg@ﬁtpsglﬂf[&?ogg' éorbg?%qelog)?aéﬁea@&%icgﬁ{ (Q&F'vgéﬁf a
condi t:con beimmtr&ﬂbﬁidme%tﬂeﬁﬁd’s]tru&usaigwstaﬂihemrrmlﬂn‘dile].mltm‘ekkol id
state form routes nlstratlo ination
t her api es Wi FW“WFI?@?‘E"? Fb“'?'hé?ﬁgg‘g %@ﬁgfaﬁ@%(gr %feat nments coul d
Ee appl i |Q§|f e&@i@ﬂhlhaﬁdnyofa[&e steramonbwl oatb\e\peerﬁdnpotymm (i.ex, nuninberc()jf
yperprol i era i on ition t ose
herein. Thi Swaerriogg "gm%edﬁ“ 5% ﬁé’efg@hﬁogﬁéd S'Hq'é@ﬁt e form of
Conpound 1 i apgieiiensaihieyunitcolrbaraedtars fdi thewefeyencedsestraddral coystaliine
therapies for_a cancer, or f surgery
iorw may %%o%{ﬁwpghg%%ﬁgﬁé ér’?lgtal XJa anal ﬂ;eoeren%H frof

and treatnen rog an'a en as descri bed
herei n or i nirdegingiof kigh resbietiom XD twlaamﬁmsndajgbamflodnagent such as an

it ot acd) | FERL ATy BEDIRREM AP bobEeorBellby HSAMAPR oA 20 i
pr opoxyphene typigaty Hertedfor seraiesivitio phigone XREGURatiesn a@klgmfﬂdaﬁper

anticancer and adju I @c{?ea s it M5

mer capt opur i fEan aﬁ" %#yg?ﬁﬂétﬁﬁ'l i sHﬂEIéﬁ?&h&’ésﬁ%p 0S p;?; arlrr19 %wﬁ

cisplatin, ppowdetmerage, Plnqrdmemgabaar%al@!ﬁﬂ'frmpbseéﬁﬂFPﬁadfﬁ@Vet| n,
identifying preferably non-overtapping, low-angle peaks, with strong intensity.
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or treat any of the appropriate cancers, precancers or related
conditions described herein, or any of their synptons. [165] In one
enbodi nentwpressaser being treated is prostate cancer PARTESA002853A80 be
androgen abl ation sensitive or androgen ablation insensitive. If the
cancer is androgen abl ation sensitive, a solid state form of Conpound
1 is admnistered in an appropriate formulation either alone in

conbi nati on wi th androgen receptor antagoni st such as CASOCDEXTm (al so
known as bi c§iat] aginde Xemag lahalysis--Siogtb iXaay icosstalipgraphwidentifies ithey

hor none-r el easij I N r L r N . jn-rel easing
nor mone. agon c0)est P uBR RSt ngh AR 5% G P B ARABEER R ek T2

not be cast r dineshsions deswibbs et drystaltiteeioani &be diayenbiens of thdminiticslt isr ed
ci ther _combi e B @ 8idohs, 803396 0E BhGEs BeumeGPrlshf o A 7 ©f

Conpound 1 w or in separa??éI osag rnms (e.qg.

Conpound % f Okmayireficetibrisriroana eedds al@tmge ard/d2fined by the orientation and
20091100258PCT1US2009/ 033280, form wi t h.bi cal u 1 I rate
oral dosage MTRRGR SHoEH 08 ohie et i P inRAh S BB s BERR o1 o1 1y
i n a suspensimiiceto ArgiNantsetd of) plandsheth indicésimpo £ ertdloaisayiswf the witckell ot her
(0-15 mn apar roWi gt hin . in-24 h S, 1,0 .= h apart or
1-24 hours a *5%‘?C(?'SFS’é'i%‘%i‘%?%?&%ﬁﬁﬁ? ﬁg‘y@%ﬁ'?’gﬁ @ﬁ{%eg(?)o;}'ggg%z%edul es
(i.e., adm nisitef@dandmica hfeaneiite panes)are paradelne theaotrespindingdixis. ve or
syner gi stC | r i it inimze
aever e doenttU2D Sk 33y BRGelgiS URRUTAEBAAE B ot I
conponent s. Wl typiealkynglwtet theictyktapsysteratspacagoop, urit celi dimegnsienabs at i on

i nsensitive, i el A i :

andr ogen- i ndg%@%@mq& %ﬁ“@%g@%%? %ﬁ?rﬁt&%m%@th%ﬂ Vhlgrrnr?b r-lrgplf ae]*y factory,
a solid st at ealtdated denghyranduanges foringioesalp i barei alaceusedrdorul at i on i's
adm ni st ered pnat 1 : . 0% ] ?g&(r]ﬁ

anti-mcrot ugﬁ}g&gg%yrq? ﬁ P%@Pmﬁt %(g)ﬁibcﬁ%%ﬁ%@%élz ° te r?lgﬁjgﬁq g@gﬁée“
conpound 18uc harametise detgxained fropabe singlksrystal Hatacmatinayaginpiata her api es
may be co- adghip | m% b B ' age form
(i.e., co- 1 Pﬁﬁﬁ%gﬁgﬁbm?é appropr|a\£%%?h'g}r%ie§bgg{6§r}t§lﬁé dosage
forns as pre¢¢teumingd YBEBrRAte toAgaiinm tha seireginesssl e dvgtuse selditne may
be varied tospiVvidieenpti mal therapy. Conbination therapies using
cytotoxic agents are typically initiated after the subject becones
synpt omat i ¢ 408h Vikrafienah Bpectigiseenyse Digonesic eehniguss st cBgBYi nent t he

cancer bejngobipafiecke 18 cﬁér%t‘é?iz&é‘@%ﬁin@%r%@ oﬁ@ﬂ?npbﬁﬁd fitsuena9h a solid
state formof Conpound 1 in an appropriate fornulation either alone

i n conbi nat i BAYRPPR o5 Reeusiopplymeriby faem, indhdeplrational sRRSHPECA®Y mon t o

the treat menfechhiqldsefieh a8 3 @RA RahfanOWBicK FRadieBd effect of infldg@sage from
of Conpound 1 is used jin conbination wth aﬁ&%nédot,ro%aie rel easi ng

hor mone agonfR4ro¥% A A sgid stalgsaginiedue fodhe prse pegig! migA o5

sol i d dosagepdridaritin HOIBBALES the BRYpleehatsRfateh £BpHIsRAD HaNinbiémt
HERCEPTI NTm dependi ng on the Her2/ neu status p%f t he urrFr. | n anot her
| ‘?’é’sﬁ'é‘{ﬂﬂ’oyﬁ‘

enbodi meR? t ".Q{blﬁﬂ H@J@@eqwgfffeﬁ%ﬁﬁeb{mf _ o&hbi nati on
Wi th an irrefans ehbieAéOdmERABINeANDIBLEIST fofds Auato wxigtiBaiiane, which
fornms a covalé&g bond wi th the arg t ase enégrre or..inhi pitors such as

anast r ozol e, CORPBIATIPRA! PpsRYireNME AL IACIoRh PEYDRIRNS O Hlose ¥ LAORS v e by

reversi bl e cesipethat iefds to differeRddaan spdthadiuard tiffelsacenhifqdesygmdf orm
of Conmpound 1 is used in conbination %Iesel ect iyve strogen receptor
modul at or, sTHERSREOLSOMEMPLET & Vbraiogx BeEwse RIYFGRISA %N t he estrogen
recept or 3¢t apsbidepolyriérph faTRT may pesseeabifia@ht Parid Raram etsaragiyrigiies
co- admi ni st etr'ed el t htﬁr (ﬁgnbi E{ed withina . - S )

- rom each other, IR and Raman spectrum provide complementary information

and either may provide a fingerprint for identification of a particular polymorph.
[see, Anderton, C. European Pharmaceutical Review, 9:68-74 (2004)].
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WO 2009/ 100258PCT/ US2009/ 033280 si ngl e dosage form (i .

co-formul ated where appropriate) or in separate dosage forms

previ ous| yWOHEREY.  Agai n, dosing anount and schedul JQWZB‘B/%P? ed
to provide optimal therapy. Conpound 1 in solid state formis
typically given to a subject having breast cancer al one or concurrent
wi th 5 hornone mani pul ati on. Hornone nmani pulation is typically
acconpl i shed wi th TAMOXIFENTm and an aromat ase i nhibitor such as

ARI M DEXTm ( dih@d]t r Baoai js capable ot detetuioingdolymosth erMseLaepomaral y

t her apy, whi r

comby nat i on (P Dgriy e RN or SRR Rt At il Blnben

setting may raamram:smdmsta@medemnﬁeormf%rmahm@b@twean Myt tion to
TAMOXLFENTm PONRRrbtRE tad BSHD HRRRIYoE fofin oF OGRS ffeP dkidiplaaRal . as

is sonetine ate stag ease, ound IS admnistered in
conbi nati én \Areliwia, B.agiale’ Qﬁ@ﬁﬁi@hﬁﬁnaﬁ?tﬂﬂfﬁg Yﬂ@ﬂﬁ‘t“h’%‘é‘l‘w% olyapitidingxel |

to prolong ”}R/dchﬂEn@éag)Phﬁm%H% é@?&c@ﬂﬁﬁnﬁ%rﬁﬁlpﬁl%ﬁ%bhéﬁtéla)ial%ls" s used

to reduce the’anount o em)t er apeut’i ¢ Ivén SO as

to mitigate tHus bFbatm. ﬁ’@@@é’"eﬁ(@h%?"@ﬂ {8l Fenidentfyisg G\HOIYHPVP"‘
emer gence of Jr‘ﬁ%élﬁfo?a%om fbhﬁnr?&%ﬁd forrrhﬂa%]w sHEHTES esbi@NBswderEnt S.

Several aspects o invention and rel ated subject matter include
the fol | ow n@amﬁ’r‘f’ﬁélf gwse Rt vEAtiRe forpg gBFonmpouRdsloRndieXSiPIRNES Rigr m of

17a- et hynyl- t%rﬂ%c?éaﬁarﬁﬁscéﬁ@e@wm Rarfn hﬂ&@slcoaytdrb@ldafpiambréntyaﬁe
form of enbodi rrent 1 wherein the solid-state orm(fig?&%g Iran re

crystalline ff@fm%at'@f' COMRORAT $RSCIras A pHRl MRashpates

subst anti al | yndifivaRaelciabémcaionydiy iheharsed € AsdipeRaIranlha ﬂh@ batan
anor phous form -statepformof e nt 1

or o ol | bsinacdhe optipaed DS oL PRI TS PR a VA WD - of
17a- et hyny1- %lmﬂé@sﬂa%amcﬁmnlaﬂﬁwsp@wm@m\ ass:gammttwblnyaderae of

0T 0. St at5e. TR MABBIP RSO RTRAAC PSR -GF dple” ARG o

crystalline faataweh sépRatetshiswt tatiets 2ontabiigaaen Spedfidergitalinaivdm) s
essentially free,.o

anor us an her crystalli £.0r f -
17a- et hyny1- 58¢ pﬁjffpa'g{%qﬁ)ﬁn@g@ggy%%}emogptratgf?Ja_%ougs.%\g?vzol??rd state -
form of enbodabi@scodtanmgramixtirbef spétatine fonne, recognition of bowtdiDés | zed

b X-r wd t,1 t het . 7,
T6 00-1 and GO ¢ mRGceRRhS RO (or TRAPR Ueptdshnd g
15.9, 1604, abZolbie debeclon Priit Of abrot B.05% wik),lis aoskifle) optionally with

endot her m ce i SHetE AR SaaSRP BETsrO Mha bR Rer b et abour

164C (onset auaatficationf6Pa Gystabine foredofdnipoand é atithivga cermplewmatix C/ m n

of _embod nentect a8 rale BAAIA e gbd(erdiorkt o dfipbooed ibfer?

(TGA) t her noghedecimigue df:aumeataemmtreﬂaumcé (/bTﬁ)ammmemm@ ma&dd@oan 105C

bt d it d
Careforh o AnHETEh R ek b Wlloh s avernalpiiy predBfeathind
‘with an exot spectroatoppiiothe aGlysis of n[umﬁe]s @phmce@ﬁdadp@rraor@hsorm of
erbodi ment . 4 MBSEAMY Ul SIH Fla RleBrdsOfed( flgﬁgéégg@gnzed by: (a) an

X-ray powder pat ern w eta va ues 16.2 and 16.5
0.1 and opti dmn@rn@h@ teghnimsiedonidentiicationaor guantificatpraf agrestalting: 0.

17. 4, and 19 15 havin
a prom nent en ?her r%@;ﬁg f|6§éﬁ%o@|g§%ﬁ(ﬁ g}lﬁgge\‘tfrg?é?g@b%?g&@g and a TGAg
t her mogr a3 h4DRHT Shégr ayexsineplesee entishalyalsd /. etein "B ot D& @ an§ about
105 C, obtai neg g 48 %&; ;BH%%gmpifpg;Bf ﬁr&@n%m@aﬁ@w acterized

by (a) and (b). state form of enbodinent 8
further char soméinatierwityploRaseHIcEEiants;s Agkachricaloty” ARt i cal t o

Figure 5. [ halm3dred 1 6-b8!(2008)° 1TOhEN KowRTRABATRIY side WKy N the

variable in diffuse reflectance measurements, since large particles will result
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[179] 12. The solid-state form of enbodi ment 4 wherein the
solid-state formis characterized by an X-ray powder diffraction
pattern andORSCATRS 30 t her nograns substantial |y i dent iP€EXIUSEW2033@80
X-ray powder diffraction pattern of Figure 1 or Figure 2 and DSC- TGA
t hernograns of Figure 3. [180] 13. The solid state form of

enbodi nent 3 wherein the solid-state formis characterized by: (a) an
X-ray powder pattern with 2-theta values of 9.8, 13.0, 14.7 and 17.0
0.1 and opt i émaddtieriomef the enenge leadingat thevshiftiefthe spaitrBm badBine and

e, 1087 ot bR STE ndd Fo Iy piitTd ind Sape ksl |
DTA t her nogr ataié@empgurad bisqadparad diynpindingenpassid) ibthralgb @ si®&, © and a

br omi nent - endgfierich ARANL A4 (aISelieAby ARQe biGsity b [1811 14

The solid st orm o er ¢ eri ed by a TGA
t her nogr arh haransigrrhattoneé a naﬂimlablspGIymmmmpghtuddpoBfmommfmramut 60 C

to about 105 aﬁaﬁ%r@ﬁ&gﬁlﬁgfo%% gfdéc?‘;at | oss fro_m aboujt 40 Cto abput

160 C, obt ai e of 10 Umn or is characterized
by (a) and (I§107]11® ){elalzqthe_raechnmesmarﬂhfarad éNIRpspactrbseopl owyraise bel 3

further Char%@:%ﬁfm& lflgéiloﬁ gb ﬁmg%ﬁ%g?angﬂ? |%%"W‘.a@t§h QUt 106

C. [183] 16 ormo V\/nerél nt
solid-state fp@kymor@sm@smomlmpbior@r(en hmratpbqfc@cpmmmﬂﬂanu on
pattern d al to the X-ray"
powder dﬁ?frﬁg@?;gﬁsgﬁ}f%raﬁggw%ﬁw ?agfoli%'f 5??8’”%?’%% t her nogr ans of
Figure 13. [3sudopalymomhdonpir ais@ﬂat@r@tﬂaﬂomsm:h asp sabieheapta@ingiBe ei n
the solid- sta P“W%rf"gembg’mﬂ%ﬁﬁ opbomgallnda’f‘ X-ray powder pattern

wth thetavg Ues o nd 18.9 0.1 and
opti onal ly orﬁ‘@%rE*fmséveZQ\'teﬁé@ af wrmmbams@oml@ff@emm%aﬂm 3,

19.3, 20.9, Zfma RCSmpSutt 1 Bxdh né@ﬁ#t@va‘ﬂ@ﬁé @Bl‘%ltlbr)/ s;Y\écErBsc"f'ﬁ DTA

t her nogram havi ng a prom nent endotherm at about ;onset at about
162 C) ardd TORMKSdepgbgmhhRrammar §PMgliBeeoGasy @‘Mh"# B'é%’t' e about 40 C

to about 160nﬁuw@@&lé’éd‘r‘@éﬁuﬂ\ér{ﬂeﬁo@@ﬁié%ﬂﬁctﬁﬁfoﬁn&feni@r ddcRlistividual [ 185]
18. The solid state faorm of enbodi nrent 3 wherein the solid-state form

i s charact er FRBROMRL 3 UKD Flﬁ‘g‘p"g‘!BW!@T mgthogs E@Fﬂﬁﬁaﬂ'&{ least$aeYBSt antial | y
i dentical 25 réé&ﬁ)nxprﬁr&?{pléibérﬁp@@nt Qﬁmmd biedtierohetbdiggfesliior [ 186] 19.

The solid stateformof nmbodl nent erein the Sé)]ld state formis

char act er i ze8*#yPIes; zﬁfemok a)}\'eﬁ’{)\'/ﬂi@fe SCHPSEoRY ARD BN §2¥'S1 ues of

9.8, 13:3 1En&.@é@aﬂﬁpﬁarmecéutuampgmau@ﬁalAw DR DdlivIRée 52: 1 1oet4s
val ues of 6. .5, 14.3, 14.6, 16.0, 17.0, 17.7, 18.3, 20.9 and

21.8 0.1 ang2 B)] 30 optlonally wi t h DTA t her nogram haV| ng a

pL om nent enﬂmpﬁm&atémbaﬁ%g@t@m?aﬁe [SENMHIL4gZ)|@noWb TGA85C
t her mogram w t h_.abou r om, about about

or oyt - 12ieHENGNES TS D PR U5 R AL POUTITRES Tt ai ned
Wimt:)hda heat i (Igmpatuﬁd Dincllde @blid $tate MME]}’écrﬂﬁweQ’ fier @@fnmiassieaé ebf or m of
enbodi ne or cterized by an
X-ray po erT'Yf‘f\F e'&r&'l’tl oﬁt% g‘?%@%@g{"ﬁ 39'] %8?&%"8% to the X-ray
di 1;) fracti OInI Bpédtescopyt Pl'_rarg‘l:itﬁutibﬁ_i Apslicaliohs,F GAPhdreT, o) B2ak®; 441— 474
substanti a i ica o.the DTA-TGA t rams

ST O L s R R e e L e R A

sol i d- st at e honimasivec B&rNNRespeziegscbyy is(sanetimexXsuitaplegfontdgstingduger n
with 2-theta,val ues 14. 2

f 9.8, . . .
opt onal 'y oG, 2k q4ingss Gmbragorgdnad, udoapde heifirg 1/ o
21. 4 and3@6. &sofartés mnaklcgsbhha:ptazamhloeﬁgmarﬁﬁ eﬁb:gr intzemanagr mn%? aiéﬁr:gg_rgb\
t t Qu
P hermogr am wR e sesghit, TG bisiteily 818 95lnelR SheRoE e hnou: 160
C. [189] 22.Cémpounl 1 NMR msena_fmesns;n_‘ecmitmdirm:m c3n ek ks usedie
sol i d-state {orm3nShARL GhlchPSkdtY 1 o pR¥eRIMRhe dedhaf! | on
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30 [194] 27. The solid-state form of enbodi nent 1 wherein the
solid-state formis anorphous 17a-ethynyl-5a-androstane- 3a 1700- di ol
essenti al IVOfZP[é"éw?ﬁSS 17aet hynyl- 5a- andr ost ane- 3a, 170- di oqCTi”;[FZO 01033280
crystalline form WD 2009/ 100258PCT/ US2009/ 033280 [195] 28. A solid
formul ation conprising a solid state form

of 17a- et hyny1- 5aandr ost ane- 3a, 17p-di ol and at |east one

phar maceut | cahy SECRRRARERRXE IPL B erizing 4 dkuZ o Hiof, gf mul ati on

of enbodi nen eln e soll a ormiIs nor e
crystal li ne fpsendopelynicorph tarimyod Cbrfmunch dlisoditednaittaert nuGbdisadf. [ 197]

30 The *or M i RABHRPAT AR Naids WK LS b Hbab LiyBguher m 1 S

a pol ynor ph or”pse

17a- et hyny1- Sotnsapod 83 senséivdaiolchaagesindie lapal chemizabsnviraninant whefre ee  of
17a- et hynydl- 5a- - - d ' g : 98] 31.
The for rrulsat ?%}ﬂﬁorb? E@%@Q?ﬁ@%@%ﬁ&%ﬁ e%nﬁle%ﬁg{egﬁgﬁsafvﬁlﬁ ﬁbéigg' g?r[rrﬁ%i S a
pol ynor ph or melecuesol irtbe pase efpseedo polymorphs, different hydration or

17a- et hyny1l- 5 - AP ' t| free of
aror phous. 17 0ARSH @I6RNEn hectfe o8 URMfalsToRRRERIhE G 5, 11
fornul ati on cPeeirindi nent 28 wherein the solid-state formis a

15crystalling r = 1 58a 533 ol ndis
essentially fq‘ri;ie@ g? Pga%?ﬁ%ﬁ@?%ﬁéls%Mgﬁcﬁgﬁ?qﬁgﬁ%ﬁﬂggﬁa

17a- et hy_nspl- E%Ea@ﬁ@rtb%ﬂ_ﬁgfée oBdisardgr QRC@P.SB vanq.:gppqcegsjng tReBNinYe iR | on
of embodi ment o%%ili%ﬁfn?é;ﬂa% R, Wiehtubhde c#yeﬁqmmg; caf va?hmfwéraz
optionally selected fromthe group consisting of crystalline 20 Form
I11. Form V, degrasoydisordenintbe ﬁﬁWPE’*‘IOf resa in aggangpna pPyPeIRBlioran Fer

enbodi ment 33 jwhiedighia (td)eméta¥iabR) bbiRRofpBidipbsuddp8hbaltorndBt i onal |y
selected fromthe grou&@conm stin stalline"’Form 1l and Form IV

fGr
[202] 35. Th&amoval dr MercBivalRBaRImohhabavaRERe Qimaesiche GUsFY PYie.
formis 25 Fafdwverall gster %@Iecﬂ&?n‘foﬁﬂi%ﬂl]@oé uid 1 aPRdbliesthate32 wWherein

the crystalline formis FormlIll. | . The formul ati on of
enbodi ment 3%2@RE ein the crystalline formis Form |V 30 [205] 38.

The fornul at i[ﬁ’ﬂpﬁorﬁ@@ﬁéﬁ,!ﬁﬁﬁaﬂ@p%ﬁblﬁphi&drb@elﬁfo slyalotpHiefokiohai s Form
V. [206] 39. The fOJ |.ation of e di ment gﬁ erein the crysialllne
formis For mogmpound ghigjaed irem ciffatent Jota T Bt At eesns BaYSREAE™

wher ei n the @rfttidslsutiead eabilitysanidaiissoldtion rate, [WHidH cotild bd bausk@byteat i on
of enbodipent, 28 wherejn the solid state formis anporphous
17a- et hyr?;ﬁ- gggrgﬁ(ﬂf 8@’?%&'85%'3,@9/ BE_!IHPI& _%e presence of d%fect gIIPeS or less
crystalline domains in the solid state sample causing a loss of degree of
crystallinity sometimes may not be observed in X-ray powder diffraction. This
is often not the case with SS-NMR spectroscopy, since these sites or domains
| provide another avenue for the relaxation process of the spin states in the
25 solid state sample.
[113] SS-NMR may also be applied to analyzing solid formulations
éomprising Compound 1 and thus may be useful for detecting different solid
state forms of Compound 1 in the presence of excipients. For detecting -
amorphous Compound 1 the detection limit for SS-NMR is sometimes about
30  10-20%, depending on the refative location of the amorphous and crystalline
Form peaks in the spectrum, because amorphous peaks genelrally are very
broad. This is about the same detection limit for XRPD.
[114] SS-NMR spectroscopy is suitable for testing drug formulations because
the NMR resonances for most pharmaceutical excipients occur in a narrow
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5 [209] 42. The fornul ati on of enbodi ment 41 wherein anor phous 17a-
et hynyl-5a- andr ost ane- 3a, 17p-diol is substantially free of

crystal | i NWORIREPMRPHY 1- 5a- andr ost ane- 3a, 170-di ol . [ 21FLTAB2009H33280
formul ati on of any one of enbodi nents 28-42 wherein the fornul ation
is in a capsule or tablet for oral dosing and the pharmaceutically 10
acceptabl e excipient is a surface active agent in an anount
sufficient to provide 90% di ssolution of the fornmulation in water at
anbi ent t enpearggewf ehealllM&rsp@ttrurnnlhus| digtirjguishing THER fregomancasiobn of

cul fate. 15 Cofapuid” ifeRiiefet felhipidREMlaring 28t 1Y . o 4
wher ei n the pnlammempscadicbpplyam@ptoan|oéCemom<bmsstysaca§Iy@oa¢1blesé‘d of -

srearate [ P aidreMEoRifidt bl Rhe ot ookl SIBRARNMEY
wher ei n t he plsarheatsedmelmhlhgfte@cmmam@lnmmcems consi st
essentially ﬁwjeara riftdtsh o??Péﬁﬁl:&léF&rvﬁtmuﬁéfbﬁﬁe Sofn'fog{?ﬁd ?With lpse

and magnesi u e Inrel ve anou state ormof
17a- et hynyl famalation ISR Insangimes sypeder tp XBPDH stce NMPapeaks13 or

Tabl e 14. g%&]mailgd with esﬁqgew Pgl%g%effo&dw(ef{r@heﬂdtisemraawpesw tion

corrpr|S|ngamn|ster|n a su ct I n nee ereof an effective

amount of 17Ho@teéxgimants ca‘smfoanulawt atis may potke theicgse inXRPR&NEY st at e
formor i1 anpaliofriQ@bAyhed hQ{i‘O\Qé?EBrﬂnﬁé Wltlh@ﬂwesdﬂtécgloﬁb%rﬁalf or m of

17a- et hynyl 5a-andr ost ane- 3a -tri1ol and | east one

phar maceut i camoynts o a pelaiosharasgudanolymorph mrs]of ampowrd heWigaulf

embodi ment 29 Mheihg iditfridien HRed éjdétbéﬁdﬁ |mdnab5utaqo@/£ %H%b}nbﬂﬁeé @y m of
17a-et hynyl- 5a- androst ane-3a, 17/p-triol substanti al i% ree of

30174 et hyny 8504 55ndn SEPREr SGOMPEUAT 1 BAVIPATPRRSPERKIPROVBORD ME%16]

49. The met hgd o@ifa.r@abwmer‘@swmﬁ%amfa% Betb&RNIRit dodhaé BbdR0MB%.SInA
pol ynor ph_or pseudopol ynorph fo

of
17a- et hyrly1- 88dobPELUERA SR%’OSCQHW%W“%@@%? agptijative dechgjaue
subst ant i al | y.ef isRfaPihteAs®y ip hiairead %é)ﬁdmier@f M@dlédr Isiteeatithatspesific

17a- et hynyl- 5a- andr gst ane- f3-triol 0. The t hq d
obodi mont - SRR FRoDHEY IS NPT esHo3soBl A A GiksPatp Fapre e
ﬂ] ysth al l'ine F@}deﬂtbn& &r?ét&?jméformérl@ecambbmﬂ oforeﬂbvstfu_lm@ﬁncwh\/\her ein

e erproliferatign con ion i,.s a sensitive or hornone
assoc?/gt eg came@hous %?@‘PO@&HT%Q r'H’étPWo%SH? Bdi ment 29 wherein the
hyper pr obof e[1a6] dheanadirialyai Prscetru@éstaomgnaﬂmaéchrhmamat oaacer
(2201 55 feRely G BeBafiee BOUBPRR PLPRPATILHBRagRTRREe *°
e][modl meRt s thermidl aoalwsl(ismp dﬁhmmala@amlﬁnn@baumnag/ a)m)luhdrhm -at e f ?r m
of 17aethynyl- 5a ta Il 0o one wo, three or four
phar IT&CEU%/I Xﬁlaf’@"e Yétﬁ@*ﬁ@l‘%r"@h gp@ﬁﬁurgpep ast one exci pi ent
[ f] a s:Jrfg ace[1ae} |D/'Ié£\ ageDnsc rdé:s[sﬂﬂ-:-‘s]thé’rmal mer;;DrmttamdemfurIf axatl\nfhlcﬁﬁzglé wher ei n
the soli staet crystalline Form ma%gé)
cl'ai m 53 2ner U AR BrogbEbbS oh i REs heringrdf fiusud st dtie TRaRGES &
17a- et hynyl- EmeadeGAtnsau&dia nﬂe'asuterthaimal stability gnd2B¢ frédion Bheolatde hod of
enbodi nent 53 wher ej t.least on LDl e i i Vi
sul fate. [Zﬁoéﬁ' %‘?n{sﬁf%\fﬁﬂﬁ %’%Bﬁg’%ﬁ.‘ E!g""él‘\bllnti %ﬁﬁg@%‘gbﬁ:ﬁa@%ﬁ
conpri si-ng 1Aeated. hiy mraredSspeeinubcopy iawen@actdd/drBthenvolatileanothpanents
phar maceuti c e &) m T b ash REE Xci pi ent
is-aliquid @QS%%%@PH@@%&%?%Q°ﬁ§b§?epso'§ oo%tg ?ﬁﬁjtor tarf m Xi ng a
solid stabe motenulafcdrnmdmhyohmmfrmm osy daaliscebBd, TRese tectuliquest h
I T e T L ST A
state form ibydatgstal line FormlII1. [226] 59. The nethod of
claim 57 Wnefﬁhf I:fﬂ%@&vés%e%&uﬁé gtés?rsgr"nblﬁ ) ﬁ’é‘&ﬂ% form of Compound

1 and an inert reference under identical conditions while recording any
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[227] 60. A nethod to treat a hyperproliferation condition conprising
admnistering to a subject in need thereof an effective anmount of
17a- et hynyWO 20034¢0825%9/ 100258 PCT/ US2009/ 033280 PCT/US2009/033280
5a- androstane-3a, 1713-triol in a liquid fornul ati on prepared
according to the nethod of claimb57, 58 or 59. [228] 61. The net hod
of claim60 wherein the hyperproliferation condition is a hornDne
associ ated or a hornone sensitive cancer

claim6l V\heieé'lpﬁfﬁf'ldfé diffgsencsriatween the ?@HF"@(‘?‘r‘i‘h cﬁ'r 0 Sa? [ﬁger
breast cancefgmy %ﬂh@ﬁs Blbﬁédl aéa:ﬁst%/rﬁ@r%@ﬁ laAd @harrge@srt meltesusamprest itial
neopl asi a. 30] A product Ell‘ ed bﬁ? ess e%o\r%])a% 3{0”9
the steps oftha ﬁ‘ﬁﬁﬁ Wgﬂbéo‘%?'hﬁh[dﬂqr@ gaigAn “S(%h‘%g h
sufficient V\%%ert&nﬁgém a 10preci pi tat e. [231] 64. A product
prepared by rocess conprisin

t he st £
pseudopol §/rmE1|3E] HSCHwasRa the %eéaﬁg% t#'&@éd}eg”}’ 8%  ect
desol vation gindehuRsfrdons wmém sample ahd A inebbrafeFbreepsatiecareof
enbodi nent 64 vvherel n. the is 15 For 6. A
product pr epﬁh‘té‘%?t‘?ﬂ/todd?mﬁﬁ'@@t'%&?ﬁﬁ et%'@rgé’trgﬁ'é'r%l?t é%ﬁgllsnag a hot
Et OAc sol uti pRa8ire ePtRRQARTAIGY oMHeht éa{bfaletycarangedmphemmple relafivedd
crystallization upon cooling to anbient tenperature. [234] 67. A

pr oduct prepH\eéB CRNCE process conprising the steps of (1) 20 renpving
sol vent fip 0W[ﬁoi"*ﬁle&ﬁbllﬂdneiﬁo@fenWmttowsdyplcaundemura\mhlneaiiout 2fpenature

d t d lo th
Gol - nder - cauReRiv wedrs Yaine SHmBRERYL ik G 90 ol Y addfm £ e
p][ oduct I p{ epa,ﬁﬁj]gl abyutal @ﬁgg@@d@@dhprdnahm@mdmatsteanaofrate@Jsed énitiipor at2 |5 on
of a solution o n an
acetonitril eS'QB’F’U?anr{atS? S@ﬁ%ﬁ%ﬁ\%ﬁ %]M] bl cm:?tegrreé{F t ;ergﬁlséhf;? f ect
crash preci plr,l]‘\lr@'mldﬁ statdd2Béf a Exﬁnpo%lnpmadadITﬁptrGMIO@cat Bygivenpiebeel s

t
conpr i S' g P! p’uet[g(,%ir% ﬂgﬁ'@)ﬂpge ) Qf" biifelcht E@Et‘éfﬁh@fbrt%

Conmpound acetonitile:water "solution and
(2) renovi ngmlmkitngrrtolyhmnm oheseadepaymarph fesmamaybesidertdied: atdrrstifder

ambi ent -t enpgg “”Sgﬁ %&Fﬁﬁé&?‘t@?.t@%@@amé PEMELR(ingr GpATed by a

process coini'“ steps o I'ng solvent froman acetone
sol ution of ﬂmrlpogmﬂhsl under anbi ent tenperature and pressure.

[238] 71. A f (1
L i ng. For AT THnRCRANSE Rl RgbaRERe ?gﬁﬁt‘ﬁt’?ﬁ‘éﬁg&f’?ﬁﬁ w W
form a slaarr §Chad. b@ueraspamgatestwcma@ %ﬁqmmfdt "Chmisunageeusestit up t o
about 6 daysotrelrga%é)?}enﬁeratﬁréaﬂétﬁﬂﬁhs %rs%gﬁééfé’d byh, Rs0sRfedarIFRRibAI NY

the steps of vent from a di oxane sol uti on of
Conmpound 1 uddeto aptangatn p@lmerp@tfqmt%@ffgﬁ% sigre saBlepohmareh gigje

(2) renovi ”gtcgt?o%n@ mét‘m &the SdpRe tﬁ%sdéﬂf&%rust@cweﬁermc@asaatée for
up to 1 day a ent t erature 40] - product 'ﬁ_lrepared by

a process codyransiting dutieg t@?@‘(lﬁ apalygig p %H‘ﬁ?%aﬂbf‘%ﬁmég RANBORN QA ry of
Compound ,} ""’tﬁé?mﬁb‘;‘?r%hﬁéa@l%ndré SRERR RN A 16 @ora@@fef rﬁ@thn@lrrﬁ@tbbut i on

under sonication suffi'ci ent sol r]n
avoided using a faster scan rate that does not allow tume fort e ransmon to

occur.
[122] Data Ac u:smon for Characterization and Identification Methods
[123] Data provided in the Figures, Tables and Examples were obtained

30  using the following methods and instrumentation.

[124] X-Ray Powder Diffraction--XRPD patterns were obtained using a

PANalytical X'Pert Pro diffractometer. An incident beam of Cu Ka radiation

was produced using an Optix Ibng, fine-focus source. An elliptically graded

‘multilayer mirror was used to focus the Cu Ka X-rays of the source through
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et hanol -i sopropyl acetate solution to formsolids such that conplete
re-di ssolution wll occur upon heating to about 47 C (3) cooling the
r edi ssol velWO2M9(10426h t o about 5 oC. [ 241] 74. A prod@GaUsSpioepisresd
by a process conprising the steps of renoving 15 solvent froma

di chl oronet hane sol ution of Conpound 1 under anbient tenperature and
pressure. [242] Further aspects of the invention related to
crystalline 17a-et hynyl andr ost ane- 3a, 17p-di ol includes the fol | owi ng
nurber ed enbdu spenkten and B defectoh Orafeswere|colirstddant analyzed

17a-et hynyl 4 T stal l i ne
f orm of - enboggng% ??ﬁr%rtgart%?rqﬂgcﬁor%oﬂwgrteg(% |‘%®' P%‘r%ﬁho thé‘&a‘fs{s)é g
pseudopol ynosiiton spepiphemidiPHSEM 840e) was aralydedite werify ﬂ‘[@ﬂl51]1 13®rak The

Colvate, - POl prRRRChtR e e HRERS BitBn SR RERNINE PRI @

wher ei n t be Hﬁtrqxseumuprgepnmtrphancbromtmm1mlze dripatation ktatidtigs. A

Colvate of wera e S SRR meeo e LB et RNy PackoREl, o

cl ai m 2A whegeneratet &y @irscetigringn Soflerrsiitsi were Up@%i@ﬂﬁ]@dmyﬂej’ﬁﬁhd wher ei n

t he pseudopo nﬁ;é i
et hynyl- 5a- a%ﬁ?&%eﬂ%ﬁbﬁﬁ'— o) l\?g{et ng%déﬁﬁacgﬁﬁgﬁﬂ?m%vg?eei n the
al cohol is neolieatedlusmg\mcgowgg pgsmwmwgﬂ@mm@QQsl@ratrpr?wgiitet#A The

crystallijpe E%mn?frgﬂ%é"%% hdh.t he pseudopol ymorph is a mxed sol vate
cont ai ning water an In a water: nethanol rati o of between

about 2:1 tom51 XRPD patiens ware aaected yging &Nilngk XRG-39Q5 difRsiomeiiint  4A
wherein the gg qﬁaeﬁ J«.&m@?u@é%.ﬁo% s%n&ﬁ@é'é&@&bb’w abe%@e@ag\m apd by

t he nol ecul ar "f-or nul The

crystal | i ne ingidanidreashelidel Kﬁfﬂd'ﬂmn\ﬂﬂﬁk\éﬂ?@ mﬁbwé%é’éﬁﬂ’dﬁépm ?Jtﬁ"F s

essentially fdffmeft &7&0&&@{ BVQOQGE@W&% ﬁié%n%@sémgmcdﬂ Qénda'?d ot her
crystalline forms and has a gravimetric analy

t her mogr df WNIBT 584 6449) Wﬁts%”ﬂhéw Wé@f‘@dh? Lo hmﬂ!&p%@w 53’6‘9'€St 0

about 105C ugkROprapdredRAaALYSS b%%ﬁ&kuﬁ{j thékh |ﬁ¥oﬁhlﬁ~wallb@§&bs &8 Marigbe
crystalline form of enbodi nent

wherein th e crystalli ‘f formls a
product prepgﬁ%catﬂ)*aéy pasmeuated GRiorg @onignetaghead dd'Pta[fé{] Yrigg dgfa
conpl et e desgbgaditiond Tk nforldBRbEREsH sy wdPget @f 5 mm by 160 pm, and the
17a- et hyny1l- 5a- andr ost an ﬁ&% 1713 diol. [253] 11A The
crystal li ne P %We@rﬁ@& TBRURfier ei n t he pseudopol ymorph is a

hydr at IeI 00 aprmar eXRED bdt@%rﬁs Qrfare/ﬁ,ﬁcﬁﬁbtamdd Bﬁhf‘aﬂﬁh adzu ﬂ&%owwaﬂhe
crystalline enbodi e e te 0 is
crystal line BYY rldlffrggb C#%ﬁ\g’a\ % a%?Pégc‘?’ talline
form of enmbogle 'E:Iféﬁnﬂ}@fs@ymlédémeﬁfMsdnadlumﬁiemflwd”érmh&f’sllﬁﬂﬂﬂydrate

[ 256] 14k The cryrstal i ne form of Qfgf qbng)e ei n ther

anhydr at e i singehrid@esiruneshWRS 8AYIPRAA WiH? 8§'§e er’Hj’eth €step of
conpl ete desmjbéabmaz;é@ifdamp@ég’ﬁ Wer@%eF@MDHV arED40ﬁnlAVr63bed'Tﬁ7ém Yhe 25

[ 257] 15A. The crystalline formof enb

anhydr at & | sdi¥prgencq ?’]dr%:aﬁ?ﬁ"'lﬂ slits were[sgts%tﬂ Qﬂtheﬁﬁﬁe‘¥‘99§{'t¥qslsr%atf orm

of embodi menp. 1$an\/f19h@rl 1o tﬁ&@waws)e@taa;lnbometaﬁaﬁrm NSTC$RM§I_BAUe)rw359d b3T/ glne
or nore, typi m ne n.Ta r ,Tabl e
2 optionaliy? %?3(4‘?%50 f"?fg)’ %&ﬁ ! Q\‘?@'ﬁ?o%tﬁnarﬁi%%cq%ﬁpggo%w?ﬂg‘%ﬁ% pd.

anal ysi s net byodsddlﬁmh@ﬂ@edsdmmalldn detéAGO]A 7. comtieuotis wearakl 3%meinf or m of

enbodi mrent 1A wherein t talline formis characterized by one or
nore, typicaf® S%“/O@Zo?ielﬁfrﬁ%%S 07 204@s Usefeaks in Tabl e 5.

opti onal by V\t1tz'?] . Faﬁ}efmaaroﬁrdansmgr&es@mealﬁé%b breCsBeBmbAGEADY 1aBBRbY ST S
nmet hod di scl osed herein
: peaks and tables with peak lists. Reported peak data, under most

circumstances, is within the range of up to about 30° 26. As previously
discussed data will be instrument dependent and third party measurements
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[ 260] 18A. The crystalline formof enbodi mrent 1A wherein the
crystalline formis characterized by one or nore, typica 2. 3 0or 4
XRPD pr oni W@AP?5%978%ks in Table 8. optionally with a tﬁ&%é@?%’ﬁ?%?ﬂent
obtained froma thermal analysis nmethod di scl osed herein. [261] 19A
The crystalline formof enbodiment 1A wherein the crystalline formis
characterized by one or nore, typically 2, 3 or 4 XRPD prom nent
peaks in Table 9. optionally with a therm)gram event obtained from a

t hermal 10 amuwpenﬂeitmaenﬁre&%%@ﬁ o AiEfprent inplgpents mAY legodo
crystal line farmigy tmbﬁenﬁhaﬁéowfﬂﬁé etrfhddhen%vetcﬁhbameasfoagm is

characterized by orie or nore, typically 2, or XRPD prom nent
peaks in Tabldfferent reyndingrrigarijhras whreauserde m}@ﬂzﬂ&ﬂé%@htodm Beaesl from a

thermal anal 3()51°%rW1h%g,0%p§}gﬁﬁ§§gom%%&rmpeﬁ g&ﬂtg%éﬂect ha&iata

crystalline formof e erein the cry Ine formis
char act er i5z ecnidipr thresnigrentmeak resppitical |y 2, 3 or 4 XRPD prom nent
peaks in Tabl 1y ray: isned froma
PRk m D T R el e BRI g s
crystalline fliguresahdéndiatiessere atomatcally deteheinedysingl | i ne 20 formis

characterize ﬁﬂ.yr t I nt
peaks in TablqJ Eﬁmﬁ%ﬂg{ 40‘%%&% 4’?@&%%%@2%@3?@0%@%@5 froma
t her mal anal )ﬂgU@S rwehﬂ)d ddclmal o@etbased epon the abpg@sajte@@p?eaﬁm)smon

crystallipne Fmg
character pze {’/B"g pai rw se %%ﬁ%ﬁbg &&ﬁe%é%ﬁ{a at eg%fg%lrﬁst he
25 XRPD patt eieUBP disicgssien &. van{alﬁ@]n 24@ pdinder cliffrattiah Igmea inf dnitecof

pai rvi S di s A BRCRBIPAeeE U By MEPe B Pémg?‘ﬁf@ﬂﬁﬁa@?%%am

F| gure 7. te26ajel@ipth usiddocalgsiate d- smmmfwr\msof 541874 d, raewetgiltﬂd\/\her ein

the crystall r I er. Ok ns,
typically on@og aafgm%gbrasdoﬁﬁﬁﬁgrgpk‘i r\'&a&a%gﬁ%ls@gﬁ‘t i Tl gg(&l%@%?@ﬁ?gbg
[268] 26AS5 Theeaiﬂ]yyamunntmessfoouamdomtfed\ﬁmwnmeﬂtimmm@miat from
crystalline f ST Tor

ty%ll cally oneﬁ%pbr\?\% absor ‘ﬁ?,gﬁ{;‘&achyd gl?%@ogﬂa gg’fr}bthb é&?ecr:téveg
WO 2009/ 100258RCTIES2009/ 033280 [ 269] Furt her aspects of t he

| nvent i on  elpigdligRYKAhhihie skt -@ggwgwhﬁqﬁ?c%]g Rofed iy 4l o
17a- et hynyl Jﬁdﬂ@iﬁlf&ﬁés Q2007 difergntial scargmqalwet%emm%@ta%’q i ne
17a- et hyny m% aoﬁ%é@ughehuﬁtr%&gem% e, \M@@éﬁhpet he

crystalli ne ost ane- 3 is substantially free
of ~anor phous. W@J@FHWWED ahveniowe HREG pan, and Hegrejght wastacswataly, as

charact eri zegs g angt g WaR! di6redaReId Ihﬁ%rﬁﬁﬁ@cﬂ With 4 AR pinkBIBDand>SC,

TGA, melting polnt, Raman spectroscopy, Fi sher and/ or eI enent al

anal ysis. Cr yi lifl waserinmradmd vsigheraCIppRehs IMINNAT RAY WakRlacedioHhgj of
includes 10 qgBMAEa5Rs of ﬂm\é%ﬂtﬁﬁa RbIS IMMLSquilbhitédal Acicigy M xed

wat er - sol vent sol vates. I n these enbodi mentos crystalline
17a- et hy| - Aadied ynderca BHOTpRING? at : ate pi10sikminae. iualte @ finglee of

anor phous  17gsat dy ?’é ofIRIPS tF?e%%rté@téﬂ? tui%%e W the trhMQﬁ&rﬁhb){m%”d

preferably contalin |ess than about w or [ess than about 7% w w
of the anorpltil Bifferentiall Thetrngl 2TalysBEDTAReD ok grd A6Awrse performed

17a-et hynyl - Ml@ﬁ&&ﬁﬁ Lﬁwﬁ Bﬁﬂb %lscoé ”i*t?/ﬁ'rﬁ‘%r%m%{?%g? Je?rﬁ)e?aﬁur%or m |

crystals. This Tormo ynyl - ost ane- Is a m xed
sol vat e mat erchliiratigintwassperformad pging b"%ff U&Cﬁb@t'h@lwwmﬁﬁldfb%ﬁ%fﬂlée

38, 170 i KIS FRLHG b Afhidiin b fi@ldﬁeﬁﬁ?@r@@gtﬁhlhﬁ a9 Of

anorphous 1l7a-e rostane 273
crystal | i ne meight accyr@teetrer;m@ed aheﬁ@@p@m@llmsmmh aifZSeﬁ*@@au ment

3B th 0 oW f
other cryst attd ReFaryAdBER 0K K e Yelor 1626 A0, G gl ©

temperature of 250 °C. Reported temperatures are at the transition maxima.
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optionally as characterized by an anal ytic nethod descri bed herein
such as XRPD, DSC, TGA, nelting point, Raman spectroscopy, Karl

Fi sher andWer20@88028%ent al anal ysis. [274] 5B. The cr ystP&IITUSA9/633280
17a- et hynyl - andr ost ane- 3a, 1713-di ol of enbodi nent 3A characterized by
(1) space group P212121 (No. 19); Z =4 or (2) unit cell paraneters of
a = 7.4893(4) A b =11.0586(8) A, c = 25.5095(15) A, qg= 90.00!,/3 =
90.00, y-= 90.00, V = 2112.7(2) A3. 30[275] 6B. The crystalline form
of 17a- et hyniA31hntiegseermumelicimests (dGAG

by (1) an XR I ' ] ] . 33,
14,55 14. 72 STRGYS QYOQIR AR RoAIEY 8l Tehpta G cafbralh ces
20, opti onal WasaeHeMEg)uUsnopigkebandRdIMERT nEasmsaRIS 3§ Plased HHdt her m
Wi th onset a&nuﬁm}ﬂﬁ/&matgunﬁ&mﬁe}%wheﬁémmeam@am W% 1id @as of at

| east about 10% or water content of about 5% by "Karl - Fi scher
titration35[ ¥280pened usiig &PYONEI Merbapigmiyg before being inserted into the -

17a- et hynyl - aad)eat&@eIgnadswds Abated uSIAdidFBALL 3/at€ Bf # t@Mimes by
(1) an XRPD pattern with peaks at about 9.30, 9.85, 11.33, 13.45,

15. 96, 16. 16t atnaliempegatyre of 350ehr ees 20 optional ly with (2) a DTA or
DSC t her nogr Pﬁgi‘ - AEmaR r&ﬁ@&?ﬁs@@@%sp@hr@h@té achBfed 8Paddslug TGA
W e | 0

t her nogram n glrole 0SS, wei %ht of 2% or less, 10 or
wei ght | oss 6f0 Brf%i!fwawm@@éef%e g0 a HBruHe G FBrR about 40C to

about 16Q§ ughdrsrophdtSBRF AtHffo Nt quidhe@withian ibdUIgai8m The
crystalline form of gnbodl men

g t or 2B wherein the crystalline is
For o 11 Crapisenies (2GaAB delgen WayRenEh YAUAABIFS PeraTietging
CGY_S'[ al ![ [ nte' wﬁ@féh@gydl@'!e?@né Gabﬁbb@plb@?as%b?@@rdcﬁgirﬁn@lysi§5 i placidgi ly
admni strati gn o . uni ora 0oses 0T . ng or
B0 o o himsamels ol BbeS frgnd Rayhom e siedp Bt RS o1
optional | yzggahggApprrﬁsmélp OJEW_Q# NHOPIDY,, lager tp@tvag ¢ Oeanmiagccmztiobr eag }3
cancer. . e Cr ta 1.N orm o odl nt
Cnorel n th bhydengtiniras oS rteole f8ieAtdlen ERGL i Din eftes8lls 258 o
istabi ity oncsbddeaistant c@]lcizfcféﬂ ab@saactra?&fﬁotuﬁbrabiwanﬁum dity for at
east 6 nont rei.n,suffi.ci.e tahi.lity-lS, C [ a
change of | e533%&é%@wg%ﬁ%§%?@°ﬁgc ggéll: %Q?irtgﬁ? %éa?yS'szf%pWQ%r

17a- et hyny| - agtdmoinationev@qetiined osing a Metitke Joda mil.38 KAtitratank lask on  of

I h bout. 5% w | . .. Th
Crysc ol e MR AT B Thar TSRl R oM i
or 2B as2¢or dnylnittogenashadpherel and dissolvedih approximately 1 mL dry

17a-eth I - (aPsel i '

cont ai n & sol VERR A7 EOVE OB B0 TnR e SHPE U e BRffes0ETor s
herei n such asdedeao thelKs hewlometer trdough, a spptune Bnd mixeddoaithsecands. ok s,

t on- NVR t ' o d
Erbodi rent s T4E Vg AR AR R SIES s rTedrea B ik pEGLR T ©
17a- et hyny| - indide by tetattroGeniddl dxidatdn: 2dpti lomael.y Twe replieales werdoy an
anal yti c% ngﬁtgﬂgd ﬂ’e%&{'té)'%g’%%h'% such as XRPD, DSC/ DTA, TGA, Raman

1d’sta S

spectrosCopy of SO eéctroscopy [280] 11B. The
crystal | i ne BéAmBormulaticnset Romyulations cospugieg Gampaynddl as thefackvthodi nent

10B t hat - conf,aj SS) XA 700 W W
of ot her cryé’?dé ?Fé]@%?!dﬁ%g&gwgg?gﬁ%%%%8?@%? ‘Sﬁg-%ggé'?g%"-ddfm ,
optional |y ai ankar mareol issplid gtaimiosmal typicalin one erdwogelitstatedarmifer ei n
such e 5 X oG hco AP SR ASTEY il e R
17a- et hyAy| - 80fécbSompeursh] Iore: soiis stais foamp beimtsations 0l ewali B havi ng
(1) an XRPD i ' 11. 33,
13. 45, 15. 96%‘%’%2’,"%%%’3‘; g%ﬁgéydfgﬁgg@g@gﬁmg%& ﬁ,%ug&amﬁﬁr% trace
subst anti al | ifee dicaihersalid stetetfaes, eRdane phmprey tipicady br2,3 ¥dnbi nat i on of
(1) and (2). gxdidétd orlQifinérs Y BhiHrkdriiiBhsbdrl dontain Compound 1 in one o

more solid state forms, typically one or two. Other formulations are generally
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15 optionally as characterized by an anal ytical nethod descri bed
herein such as XRPD, DSC/ DTA, TGA, Ranman spectroscopy or solid state
NVR spect r¥@281910025% 2831 12B. The crystalline Form | PCTIUS2009/033280
17a- et hynyl - andr ost ane- 3a, 17p-di ol of enbodi nent 3B characterized by
(1) an XRPD pattern with prom nent peaks 20at about 10.59, 12. 33,
14.29, 14.72, 16.04, 16.41, 17.49, 20 27, 24. 04 and 27.21 degrees 28
or (2) a Rarran trace substa t| allx ent C@ hatt shown _in Figure
5 or a conbi flldsdJpreaipitaes, 9g dSl(SEf si0 SZ@K% glgs EERDAE S MeLe

17a- et hynyl - Q@@rﬁﬁtbwﬁws?tﬂcb dnoh, @fcheahmdamaﬂphoﬂﬁoan oPBomgolimt m | V
crystals. This for ost ane- 1 iol is a
hydrate and &OCFW%{FW%B&H for sgaql}f\equr%l 8PéPWpB¥r&€$r%%”§lﬁ%odi nent s
it is- substaerédi Préfémr ofl @roshgassior human use will contain about 2 mg, 5
17a-et hyn Iandr tan 3-diol, O

anal ytica doéé MEre 40ng 5@?\8%@1 %ﬁﬁfmﬁ@sﬁp&%&é&%%mn

spectroscopyumndégy soI id state NVR 30[ 286] 14B The crystalline

contai ns | os 03BN GieRtBRp arh e o o TR BRI SR o e

crystalline b@ﬁe@nﬁfouﬂﬂa}aasmbjenjlmamdmﬂytpmmw a5 Slidifgmulatiopt i onal | y

DeC. Ton  raRer U0y ok far ErARlny 5 64 PEPRRE Suiiels 1D

crystall ilpe ﬁmrtppuba\rlyb‘éaaseﬁ ly prebaranchitalesages; 84,, 1atidgs, cnapsules oenbodi nment

2t about 6. 3 PeggRsor G5 bitoat &y DG e SRR &L, el U BiipBhgie TRez:s
17.01, 17. 76aranmi OIBSGmmgetgptedbj abeyt 9.3y108, aypAogt 1- mrngr(e@rmgpatrﬁ Wth
an_exot herm A a% &ﬁ‘étef %:&?utq ﬁ&t 5 Dot 10Fhoul’S6, FBLED g%é)kbfa

wei ght | oss g pornt that corresponds
conpl ete | osafm‘fnmambalcomtemlr@ mmﬁdrs;ame fore of Copppuad Eeudh #&ati on of the

foregoi ng g&oﬁ%\oﬁébf@@ii ré% r)?s%lﬂﬁ B |(o$)c§%fauﬁ1§)|:o§ﬂq'n 6{3) [ 287]

16B. The rost ane-
enbodi ment 1 Bompoami s AFQJ’I"&HW'V@ pgedimentsTRelgde predaet for par enteral

17a- et hynyl a@goﬁ&ﬂ néauslzatﬁe%gr intravfouRNAKAhadcRiar | iRtrdiepitcriorrst
| I a

enbodi nent s 75 substant fee of anorphous
17a- et hynyl - aa@sdta@m@zsyathnﬂpa@ﬁ by themsoense icbprNRGINg @ sebidsigteay an

anal yti cal @ﬂoﬂ.ﬁ-ﬁ:ﬂ' 'sQ@r%é’@ﬂhSﬂﬁﬂowebmgﬁuﬂﬁ%ys@‘ﬁﬁ’eW% 1I6A,  Raman

spectroscopy an r solid state The crystalline Form

V 17a- et BYnyFryaiedine Soandl Q&WQN@W"%\E lighig SPiRieRt eS¢y 1988 Wont ai ns -
| ess than ab?ﬁée 3r0n{ PMd‘i"F‘ErG ll(ﬂﬁfF'EtGhQGO m@éodwmmbrﬁthﬁé lycol,

crystalline -andr ost ane-3a, 17

r s o 7a- et
optionally abe@WhP%{EPéﬁer E@'E}Fyt;%)"%‘i" areihanal. @neept ?Ibﬂégeé' #82tCher ei n
such as XRPDgq R%ar%ﬁgstuoﬁalétdlqpﬂnﬁﬁg ﬂresomﬁﬁmtw@@tdr@mmeswﬂ]b@rry
solid state NI\/R he cryst

al li
T7a et hyny! - BRBPCERSHIGIIE Ty DRSS R EBA HE E L SRSOgR Iy sHRing the
char act enk zeghRYiatidn aﬁ@d@@ﬂ@erﬁﬁérﬁﬁfr@ &awohhommnoa apsut 251eek Sueh about

5.82, 9.48, 11. 93 degree 2) a
TGA t her nogr afﬁdHPtﬁﬁorr@&rltﬂ?ché”'ﬂEV@tlﬂ" W‘Bgﬁly Conpyye ﬁa@ewwfg’ﬂtté | oss,
or 0.3% or | gsscenRatihioflaB6& mmb@ﬁrgrrﬁlg usQallynt abltt 1-1GD moinilt or(édout. DTA
or DSC t hermo ram havi ng an en rm. at about 16400 4) a

5\9@3 glg bu%iﬁ or

combi nati on &f-1P2NERY: OP(B'Pn? '?i)coaﬁﬁ“r(%?"e P8 2%

crystalline %zéteﬁééferwbre@a%w(@rge ﬂ@clmmﬁ BiHTlor BOTATD Sdhmetimies 46 or
2B as Form VI c%éé;stals 8 f? dinto a

17a- et hy A9 afdiasSachee %enilﬁysg &t affect 8 SHPREPSIOR o & INeqrRorpjpd ntp ap
ratio. In preffeslRbcERObIRG bssistididsslutionst thatolal diatefioreeofof  anmor phous

17a-ethynyl - %%‘F'nrp%ﬁﬁé‘ 1$to the gastric tract. In general, formulations for oral

administration are preferred for human therapeutic applications.
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WO 2009/ 100258PCT/ US2009/ 033280 3a, 1713-diol, optionally as neasured
by an anal ytical nmethod described herein such as XRPD, DSC/ DTA, TGA,
Raman specWP38@WapeRsdnd/ or solid state NVR [291] 198. HEEEHR4803I280 ne
Form VI 17a-et hynyl - andr ost ane- 3a, 1713-di ol of 5 enbodi nent 188 t hat
contains | ess than about 10% w vv or |ess than about 7% w w of ot her
crystalline fornms of 17a-ethynyl -androstane-3a, 1713-diol, optionally
as characterized by an anal ytical nethod described herein such as
XRPD, DSC/ DT 36]GSurimemamive pgents oserbipya suspénsionsaria s!)lidtf@meolevR [ 292]

208. Th i t | of
To enboi menCorbeUAT 1 TR elcdfie )it HtlonE, AgnEand ahinlc T D
promi nent peak&acaantabﬁmmmeaaf preferad surgackmis maluds, bmarem_ot limBed0 and
18. 59 degr eeg, dogiufridud sliftel HRIARABALE Y‘élﬁ@teaf)wgé&géteh@%ﬁdon heat i ng

to the meltingp 0SS cor spond to co ete |l oss of.
di oxane fﬁorrpalywh@tesﬁ@wate (3) proton NVR spectrum obtained in CDCl 3

with a peak e%ﬁbgém@erﬁ?@éﬂm%%u%ﬁ lﬂfaBSQuQédf %Tﬁsﬁ REEM Wi th

an endot her out I nation or goi ng such

as (1) and ( ggent(rj_;i ugit dogage, form,)sugtmas g gbledor pzppsulg, 39r aspld (4) . [ 293]
21B. The crysy ﬁidléﬁ%ﬁg@@réﬁrﬁ%ﬂﬂf a%BHélﬁtﬁwt @E‘&ds%ﬁ h%?é@ \A/Hbﬂ-;'m b

enbodi nent 1 formof 1l/a-et hynyl
20 "andr ost anénrculamm@mmseis§rs@tallm¢rﬁmmdt0écryﬁﬁa"lpe Epen Hef Cmiinfidnt s -

it is suhgtagtd de?ult!al}ﬁr B offer 3BRY QQl‘é%rms of Compound 1 and the surface
17a- et hynyl - andr ost'ane- 3a, 1713-di ol , optionally as measured by an

anal ytical naelveRIeas OPiQrally PRIPRISINGNEHPr 4RO RATIioNaL exgiignts Typicalita man

spect roscopy, 8863 qldissHa! gxc?]@,{tg NMR. [294] 228. The crystalline Form
VIl 17a-et hynyl - andr ost ane 1713-di ol of 25 enmbodi ment 19A t hat

cont ai ns | es £138hdexammie of pwr gkeipigpts|used in tha Rrepsrtien PHAORNWREANSHt her
crystalline E&haﬁsm& a SRy SRAtB Yo ofi’tbi'ﬁﬁtﬁjhaﬁe(e %a cay?swme@ormqm i onal Iy

as characteri zed an anag%tl cal. nethod d bed herei.n such a

XRPD, DSEP DTAWSfPthﬂe FREmdh, ey Pd%&’ﬁi}%@f@/w "@5?‘?%‘ SEGENRR. [ 295]
238. The cryserld Bnet HormaVl Prarma-Sei. iTeby | roends1omearer Stickiéy3Rdi.ol  of

30 enbodi nent_ 208 or 21B har C ze 1) RPD pattern with
prom nent pe&ReMteshe 1@9? 587'%30‘" SB'ZF? etfh%"'l’%@%@; gci'7. 85,
wei ght 105, 135 or T 205 per Ot | boes by kbl ekt o o ¢

[ 0 X i
heating to tF8° W&pp Sﬁeﬁ‘?acegl)caﬁéc'ﬁ?&% %gﬁak'ﬁﬁﬁr?ﬁ%?’gﬁ%avi ng an
endot her mpat 2edR pp 1236—@2@3 a conbi nation of the foregoi ng such as (1)
and (2), (1) f 3) or 5? d%‘P %%?96 B%" h? crystalline
17a- et hyny ! AT duitonaserrabaRpiaspuing (% Al eaanty s e For m
VIl crystal €ompbinsd { mmoﬂﬁulhﬂmmmmmgatfﬂsdommammtoﬁ@f diol is
an anhydrate,. In preferred enmbodinents i sub ntially free of
o phous 17GoEPRHG! S e SRR ATMhsed lira SRR bds MRSt e
by an anal yt 's@l'milddsagélfml'ndmsraﬁdmemépen@abmtysmcmsmpemor BBCOHDTA, TGA,
Raman spectrosco r ..solid stat .
cryotall the PRPREA ARRdlaiBR o P A oF Bliae 'm0 celiibgundf apg 2
enbodi nent 24duid bedipiend(s) a‘hmsryls‘eﬂmelfdrmma)bbmmlllkﬁ%m’lvmean vbies® t han
about 7% w w
17a- et hynyl - %gpﬁe?%%ﬁg?%%‘fél@ﬂl\%%dé %\?é’r%%ﬁ? na §/)f %bsou(t: gﬁa%?toélrnll Fed by
an anal ytic saesod- m;omobaﬂomelc.‘m msﬂ@hnaelubﬂéﬁﬁérgﬂf)&@aﬂ'ﬂéﬁlmml ng
poi nt, Raman_spectros d/or elur?ér?%aythanal ysi s.

COF Kar | he ﬁ,n
15[ 298] 258. SHY AVpLAgR Slameter %’F fVP‘a ne Compo us be
17a- et hyny! - pntiverytsad; 88., ABEt@L03-2.0fum or about 0.1-1.0 um, or somewhat

larger, e.g., about 3-100 um, about 5-75 um or about 10-30 um. Milled

crystalline Compound 1 is suitable for preparing solid and suspension
formulations intended for oral or parenteral administration to a subject. Mean
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enbodi nent 23B or 24B characterized by (1) an XRPD pattern with

prom nent % ks a@lﬁgbout 11.13, 15.96, 16.62, 17.76 andﬁglzqsggﬂg@g\grees

20, (2) a gramw th negligible weight |oss

wei ght | oss, or 0.3%or |less weight | oss on heating to the nelting
point (3) a DTA or DSC t hernogram 20 havi ng an endot herm at about
164C or a conbi nati on of the foregoi ng such as (1) and (2), (1) and
(3) or (1) (2), and of, crystalline

17a- et hynyl - ﬁ‘HF@é’fé\Q&e% 9‘%@'2&069"”5999@@%? '%ll%ql&ﬁ)@gg?% een

conpri ?]i ngI oagogro,mmm?)@wt maémtcro@d OmBysitainldr ire0. 1 m]CFOFI e.g., mean
17a- et hynyl andr ost ane- 17 0 or t

o et £ BeltRSS parfie S8l axhas JRaE R B Bhettedty 0.1,

pr ecancelr), Oﬁbb@m lapowiied, eibout e, abmat20, airoupﬁé_cahslmxhs .0, 8b(pl|‘tf3§ ate
cancer, breas n r|an ndomeLr i n

cancer, pénc@é%‘tl é:ébﬂ‘d teiﬁgqcp F%gt %ﬁqﬁgghﬁp%& f’ra%’%ﬁ@a qblrténg%ese

enbodi nent s, abbet 105 &bk 1s;atmnam |abeut|:25r about,30) About 8BS/, abgut 40, labautd VI | |

st 50 pr of SPr bk o, PRaS. pbdd o Mo o PBLETALRPre e "C T o

fornms can be Ppéfemem mebut:olumewm[grﬁecppmﬁele aizbmeEOMr]averagetdmnhetate for m

o at | bast Ao BoR b PRI LR RO B R (e e GR8 v RO U8

i's pr eisle_rlt) typica0Q]s abobt 5 tdéororg @boutdiOn gboud 15nﬁt|mdlt2@rab02% Wﬁi}olgt nfthe
ot anor phous 2PNy FAoataRnt e Szd e Dy sh &= ICpRtRidpbea 1Y Tree

characteri zemldn'pn@v em)abfysﬁaahlcmshod descri bed herein such as XRPD,
DSC/ DTA,  TGA % G BRATSRYS tﬁ'ﬁ% n \%ﬂjrﬁ@wélgﬁﬁeﬂ oRie size3GiL]

Furt her aspe& S0t Phe lnvention relate
17a- et hyny| aaderage diageta nMeabs thitdhe inateriakie-at, mﬂ&ﬂlmmnp@un@ﬂm@’r ed

enbodi ne

170 et hyﬁ% é‘l‘; é‘gﬁt%sgjofa r?’gﬁﬁgﬁg{:@’r’@ahcor?pnsef ggtg 's ground, milled, srl%veguosr
17a--et hyny1- btheawide teatad &0 3a fagargprigiedhe éﬁ’ec!f@dé’#ﬁ@@i Sﬁ%ﬂaﬂt i3 0 Bther ei n
the anbr phousndd 2ol i ¥o Eﬁaﬂle 3 adfer drlinalh glo, il Sksh ant i al 1y

free of crystalline ndr ost ane- 3 S‘.- di ol as
measured by nranmua@raofymﬂgzle @EQS)MFH%/CW@PHWW@%’WBW of
17aet hynyl- 5@'0%{%‘3[19 t&lﬁﬁegF&‘rrPi orl Pyt FIh 1) Wi chiBRsedd
crystalline orm

17a- et hy?91- §@nﬁﬂﬁ@?t@§ftﬁi¥‘i@“3¥it'].e7méteﬂﬁw|th the spegified sire o MbIGfbr phous
17a-et hynyl- éece;ﬂéb’lé)?ahas%n%@ s&@éﬁedﬂéuﬁé Rfcrei2eh FRfods MclideZfilmger ei n

t he anor phous 1- 5a- an rostane3a 1713-djol cont g] ns | ess
t han about 8®&yRalmils, lequa]qtmﬁlg e.g., fluid energy jet millsy and grinding,

17a- et hyny - SRARMEAS bAREARorldLk3cdiung(l A85la dliof eecnagr phus

17a- et hynyl - andr 0st a a, 1l7p-diol of 20 enbod C or 3C
wherein the ﬁﬁwﬂ@rﬂﬁ]@’ﬁéégfﬁg’n???%r%ﬁ@ﬂéﬂé %%& “l"h'%'bﬂ"ceal ns | ess
than aboul 5% uifkaff ineénpSiatdd hergin by reference hereln) Partlcle size is '
17a- et hyny1l- 5aandr ost ane- 3a, 17P- di ol 306 ut| cal
formul ation SBRHPINET Ry HelrARSTBHAN BlRelgn TBIG °§°%'?Yd S%%&F]@"n@%é

17a- et hyny1- ﬁgcragwpps;tgaﬂmma@sc&ﬁ;(&mywlffraa@mewamd ngm/emnng 25 the
anor phous 17a- e so\gé 5a- androst I b?d in

i é des
enbodi ment 1€t oyfier ggunter g XS'SB%GQA{%?’@HIP& barg ?ts%qilgno
17a- et hyny1- patkesshessd an@:alﬁm@héml&dqlméckwpn edbishihghOGE).pr ocess

t he st f addi ng. 10% | t
col bt i on Bt SHudt Thsouvaghng Cemmanmma v elen el el fon 30
[308] 7C. Th@oﬂﬂ@dﬂ@ttcoﬁfammdtwmtmﬁgor\/fres,emean lveluaorgtitas

17aet hynyl- 5a- andr ost ane- 3a 1713 iS.S J ee of

crystal | i ne PREAGERAROr AHTAGR tiaME! %gaﬁf[? s&eglangg?%@é;g%?é@%t{, XRPD

anal ysi's, or comihicted Wthtaaiolis exasient(s)amhiebcart b@t%mﬂwndfoptmryﬁy alline
compressed or formed into a deswed shape. Alternatlvely, crystalline
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20 EXAMPLES [311] Exanple 1. Synthesis of

17- et hynyl- 5a- andr ost ane-3a, 170-diol: [312] Step A Synthesis of
3a-tri nmet hW02PINIBYS andr ost - 5-en-17-one (TMS- 3a- DHEA) PCIAISDMHEA3I280
combined with 1,1, 1, 3, 3, 3-hexanet hyl di sil azane 25(HVDS) and saccharin
(as catalyst) in acetonitrile. The reaction m xture is heated to ref
| ux for several hours with stirring under a nitrogen atnosphere.

Li berated ammonia is purged under slight vacuum The volune is then
reduced by diCstripolnd il dormetiantb awesdeya desiribad abdwe isrcontacted with a

TV Sa- Drea praferaP Pt S GeBRR R i onhit e Ruie npoki et 1
wi th warm ni trcogrenatedint asolitidomhdatiantdreuspampionn Suitaliig mjrorseash B.

n- But yl I|th . : r a nitrogen
at nosphere a @H&?S ﬁggeq%luﬂgﬁaéu%%sp'\ésgﬁj Qﬁbbr%% um g%et ylide
Me3Si - CECS LI Commeundemper ature is raised to about 20C, and TMS- 3a- Dl EA
i s added as he
reaction is ?&Eeﬁ@%:f&a{gﬁco@d}%n H%)%?’per?gérgﬁgr‘??%ndgl?%%ﬁa? gail

fol | oned by bb@ealed\mnhammtalllr@ﬁ@rﬁmwdﬂafﬂﬁIexamplgeara@r@wd@i@pysT@WQe| S
purged under :ff!n'élf&h a¥%HHg] oPQﬁSﬁJﬁBH%SﬂH Bt | ﬁmFuH@@aﬁééPw y added
until gas evolution subsi és e vo une 1s reduced

appr oxi mat el presenecdry an@oibaninmesnrplﬁeratlorwprwutlonapw@lsﬁlmmwwyomss C.
Excess 6 H I nper at ure
at appr oxplnat%rlcéﬁ]ﬂgéﬁ% ﬁmé&rigagggl?%ﬁ% %%fﬁdg ?iﬂ%‘?‘%ﬁ Egev\j/d\ngt é\@wat er and
chilled to appligrdntiunedrs, IBOidIdEDPE & MN3ligaant fgnerm dnchioing ralid gymors
filtration aggqWRSHRAtotifinbislshih a6 8ke atiobhidlith Gi2iEAgHRIhanol

wat er. The product war m ni tro%%n to provide
1713- et hynyl pmséﬁt@dmn%b@ﬁiésavqrmsm gtomach, intesline, pRRLIERS, NPEI AP Ky of

the title cogpgidus, @hl%atzﬁﬁghe rlﬁa@rrapéav\%ﬁ%rﬁdﬁiﬁ,@sg Jsaﬁvdfﬁﬁlﬁﬂﬁ heswes, The

agitated mxture was heafed to reflux until the solid di ssol ved.
After codbi ndvaropastics gilieryitrast. celgpt BEtUEb KBV Ete\%&' ¥aging, pg @d t hrough a

25-m cron fi bh&m&nGm! IEl@néyeBJ@B@ér &@ﬁral Réous s!ya@eh iidl kel .24trgytdye OH
heated to 55-60 C and filtered as above to C‘Byﬁo Q Ithe filtrates. To

the 20 conbi ﬁ@éﬁ”ﬂ‘i’qstqeﬂ'tQ!%OdaQP'E‘%lF'é‘HOanHS%Qr BPrigsieadded over

a period of P{k3]60nétategsht oPbdigrfurmded éﬁtioﬁ@ésmtf&ﬂictfbﬁalftmhmsaosl urry
whi | e mai nt ai ni nggt he te r at

be
then cool ed f@mgdheeausedhey %@??%HO@“@?C‘? aathe aéfcﬁtegH'GS‘f%zF”y e

t enper at ype WRASMPB] fihétiogidumers dilentieamk tidsde, vdieralpas ddercmad,i ds wer e
collected by filtration, The filter cake was washed 25 by slurring

with 10 Kg deVYRIosdee Geltain NTMORESit ed 2X). The filter cake was al | owed
to dry under g‘ﬂ? UAWBtiRdr cateauty & Behigh tumdrg tiadt calbeltredtad @ith @nistadiineon

Crysta i ne FomupgISpr S e vors crimaits e AT TRLE o nea

crystalline
from this syabihoas 80rmpoasetinciides paﬁawrﬁ&emmm rb[yer toeenigovepiteslal ut i on
XRPD pattern of Fi

Di f f ract i2n WBP%&‘EQ %’Fql?ﬁﬁtfcal'—’( Lﬂh’ v&argly p§°’%"‘r"'89¥ fuha¥: "“’ri@ﬁés £ TapLE
1. Peak Li st hagukoPayRtinadmiclude Laghx Papitidres, GhdroidglextuspapillBeso| ut i on

i 0,
20 nt ens! ty gk/?\ pSa%lllgr%Jé (s)duagwgous cell papilloma and transitional cell papilloma (also

known as bladder papilloma).

[145] Other benrgn tumors that can be treated with crystalline Compound 1
30 for example, an anhydrate crystaglline form such as Form lll, or amorphous

Compound 1 are cystadenoma (or “cystoma"), which is a type of cystic

adenoma derived from glandular tissue where secretions are retained and

accumulate in cysts and include mucinous cystadenoma (produced by ovarian
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9.66 0.1021 11.32 0.1030 13.44 1 0.10100 15.94 0.1057 1016A6
0.1037 17.38 0.1021 18.660.1017 19.400.1040 19. 44 0.1040 1520. 74
0.1010 21.W22009/1989% 21 56+0. 1013 24.76 0.1010 25.42 IST{300948588%4
0.1012 27.04 0.108 27.68 + 0.1013 27.92 0.1010 28.94 0.106 2529. 68
+ 0.107 33.26 0.106 34.00 0.1010 35.40 0.1010 36.440. 108 3037. 84
0.1010 38.64 0.107 [316] Thermal analysis for the synthesis product

ﬁreg}’: gle Z QB*%H@%F gésiissﬂ%%billﬁwwééaﬁéﬂo?né G Murh SR A RS PRrATthat
‘ are both papillary and cystic), serous cystadenoma and thecomas, which are
benign ovarian neoplasms that are typically estrogen-producing.
[146] Non-malignant hyperproliferative conditions of the skin that can be
5 treated with crystalline Compound 1 , for example, an anhydrate crystalline
form such as Form HI, or amorphous Compound 1 include seborrheic
keratosis, toxic eczema, allergic eczema, atopic dermatitis, ichthyosis, and
psoriasis.
[147] Benign prostate hyperplasia (BPH), arteriovenous malformations,
10 heterotrophic bone formation, hypérplasia of the breast, focal epithelial
hyperplasia, sebaceous hyperplasia and congenital adrenal hyperplasia are
“examples of hyperproliferation conditions that are hyperplasias that can be
treated with crystalline Compound 1, for example, an anhydrate po!yrho’rphic
form such as Form lll, or amorphous Compound 1. Preferrable treaiments
- 15 arefor BPH. .
o [148] Treatment options for BPH include crystalline Compouhd 1, for
example, an anhydrate crystalline form such as Form lll, or amorphous
‘Compound 1 include a;-adrenergic receptor antagonists such as doxazosin,
| terazosin, alfuzosin, tamsulosin and 5a-reductase inhibitors such as -
20 finasteride and dutasteride. |
[149] Prémalignant conditions or fumors that can be treated with crystalline
Compound 1, for example, an anhydrate crystallihe form such as Form lll, or
amorphous Compbund 1 include colon polyps, actinic keratosis, squamous
metaplasia, leukoplakia, erythroplakia, Barrett's esophagus, endometrial
25 hyperplasia, cervix dysplasia, polycythemia rubra vera and carcinoma in situ
(C1S). Preferably treated are endometrial hyperplasia and cervix displasia
[150] Prostatic interstitial neoplasia (PIN) can be treated with crystalline
Compound 1, for example, an anhydrate crystalline form such as Form Iil, or
mmmmemmwm.HNmnmd%ﬁmmmmeMQmMMmgwe'
30 and low grade.
- [151] Dysplasia (or heteroplasia) that can be treated with crystalline .
Compound 1, for example, an anhydrate crystalline form such as Form i, or
amorphous Compound 1 refers to an abnormality in maturation of cells within
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35 fromabout 35 C to about 105C using a tenperature ranp of 10 C/min
and a differential thermal analysis (DTA) thernogram show ng a

prom nent ¥AQ0WEIZE at about 164C and is ot herw se featPimTalSews/033Z4us,
thermal anal ysis indicates that the prom nent or sol e pol ynorphic
formwi thin the product is nost |ikely an anhydrate. XRPD, DTA and
TGA data is thus 40consistent with crystalline FormIll, discussed in
subsequent exanple, as the dom nant or sole crystalline formin the °
synt hesi s pr adisstie and BitiiiHe Byalodysplastic Byrgramas bodyspladia/i alopdifermifg
Crystalline F%Ogn |1l 17aet hynyl-5a-androstane-3a, 1713-diol (Form |||
Conpound 1): fpound 1 WD 2009/ 100258PCT/ US2009/ 033280 (65.8 g)
synt hesi s pr dti%&]t Malignant uedrsteadéans)eiaye prapeditisribatedlampivesinasndr i ed
under vacuum A [ ; ' YA 1 nNg ting
over ni ght .1 SR adenEPasy s KB Bieha b LGBtk F e JBrOER' | 10
230 nlL HPISC dinenbledyEtancerstard Olagsitiayi hsahewpbwfsau ikt regemiFlae tredLionot on
was hot filte I renove
resi dual soli gﬂdt{lﬁre?cﬂ 93%2 ﬁ)?((%srufr?e g’g%h% {;rlagéigt ggklle?@(%mgrheatl ng at
80C.. HPLC gr g¢eembgategosy Qflcansa that candetiteatedddterysialimoUompomadi,

aliquots wit I?or%%h'pl n ahfiydPdte CRARNIRE & ﬁ]chaﬁg r'g‘?ln ortanrponrg']oﬁéur € Was

all owed to cool |ent tenperature an t'o st

over ni-ght. Trﬁ?@rrmoya@ A|enpmpaa§e%theaqarmmaﬁaWh@btlnmd@;commmrrf@tm@nf air
dried forp fnPhsdig | d VAGHASRC8Y, 8 g of
Form I 17a e 5 r?yl 5aaHrg§i%itane 3a, % % b B‘{F:gr%%\éhq%v\ng{ al so

prepar ed by m@gmmwr@mﬂgwwsmucmmw& whick is- ampbignantiumer ( 600
pL). The sol ¥} iQRanmias ebhﬂéu@fnegna 5!&959éhr9m emn'am'dfhg the i.ﬁsemohfh a clean

vial. The solvent was sl owy evaporated er anb condi t1ONs
yi el di ng a g&FORNRgLS, \NagaW&@Mﬁf.@m@iedvn%ﬁa@rﬂﬂ arldscetrwpareé@rmde for 4

days to proviggn{edtad st prodtéte Gl Bredlst £418inGiRR Malsolprefelréd 8le
Addi ti onal ly, FormIll may produced by vapor stressing a melt-quench

sanpl e ofl Co?fﬁ%tﬂ}?ﬂtslfoéfé’”@éﬁ‘éf’?rﬁ\%‘d:af%o&"%ubsequent exanpl e for

amor phous nayfs3) aAdeno&éé%mEQmahbﬂhbé ﬁé&bﬂ'bﬁtﬁ@ry%ﬁﬁ‘iﬁefwm héM | ok
pr epar ed accordl to 20i mmfl at el g'aece I ng proce e is given

in Figure 2. em ’Iqr‘s"i"'l rafe&¢TY$iR gefﬂfgp@u a% EPn ﬁ%owm@ﬁhwﬁ Tabl e 2.
Proni nent pealsmpdisy RfepPestdit a 9aid ryblc@r@mo&@séﬁd afeDof Yandhifr d6gin 16. 48

o e el st tieunit B el
space (ApR09. hééd tobelfdiz A aliahd, Bs RAD a8 tthavl sB&3tonnproparity. (%)
Adenocarcinomas sometimes begin in cells lining internal organs that héve '
gland-like (secretory) properties and thus may arise in numerous tissues
including those of breast, colon, Iung, prostate, pancreas stomach, cervix and
vagina. _
.25 [154] Carcinomas that can be treated with crystalline Compound 1, for
example, an anhydrate crystalline form such as Form Ill, or amorphous
Compound 1 include renal cell carcinoma, endometrial carcinoma and
hepatocellular carcinoma (HCC), also called hepatoma. Pfeferred treatments
are for HCC and endometrial carcinoma. |
30 [155] Another category of malignant tumors that also can be treated with
crystalline Compound 1, for example, an anhydrate crystalline form such as
Form lll, or amorphous Compound 1 encompasses the neuroendocrine
" tumors which include insulinoma and glucagonoma.
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18 8 15 11.33 1 0.10 7.807 0.069 53 13.45 0.10 6.584 1 0.049 100
15.96 0.10 5.552 1 0.035 29 16.16 1 0.10 5.484 0.034 39 16.48 0.10
5.379 0.08Q2009/192582 0.10 5.092 0.029 24 18.70 0. 1FCAURANYIEH3% 5
5 10 15 20 androstane-3a, 17[ 3-diol such as Forml, FormIV, FormYV,
FormVl, Form VIl and Form VIl is optimally characterized at |east
in part by reference to 1 or

[156] Another category of malignant tumors that can be treated with
crystalline Compound 1, for example, an anhydrate crystalline form such as
Form lIl, or amorphous Compound 1 are sarcomas, including lymphomas,
leukemias, germ cell tumors and blastomas such as glioblastoma and

5 medulloblastoma, hepatoblastoma, nephroblastoma, neurobiastoma,
osteoblastoma and retinoblastoma. Prefered treatments are for
glioblastona and osteoblastomas. Prefered leukemia and lymphoma
treatments are for acute lymphoblastic leukemia (ALL), acute myelogenous
leukemia (AML) and Hodgkin's disease.

10 [157] The solid state forms of Compound 1 disclosed herein, e.g. an

| " anhydrous crystalline form such as Form Ill, are useful to treat, prevent, slow -
the progression of, or ameliorate one or more symptoms ofa cahcer,
precancer or other hyperproliferation conditions as described above.
[158] In treating cancers or hyperproliferation conditions, the composition or

15 formulation comprising a solid state form of Compound 1 may detectably
modulate, e.g., decrease or increase, the expression or level or activity of one
or more biomolecules associated with the prevention, establishment, ‘
maintenance or progression of the cancer or hyperproliferation condition.

_ . Such biomolecules include one or more of carcinoembryonic antigen, prostate

20  specific antigen, her2/neu, Bel-XL, bel-2, p53, IL-1c, IL-1B, IL-6, or TNFao,
GATA-3, COX-2, NFxB, IkB, an IkB kinase, e.g., IkB kinase-o,, kB kinase-{§ or
IkB kinase-y, NFAT, calcineurin, calmod'ulin, a ras protein such as H-ras or K-
ras, cyclin D, cyclin E, xanthine oxidase, or their isoforms, homologs or
mutant forms, which may have either reduced or enhanced biological

25  activity(ies), and which may be detectably decreased. Biomolecules or their
activity(ies) that can be detectably increased include IL-2, IFNy, 1L-12, T-bet,
O%-methylguanine-DNA-methyliransferase, calcineurin, ca[modu[in,‘a
superoxide dismutase (e.g., Mn, Zn or Cuy), a tumor suppressor protein such
as the retinoblastoma protein (Rb) or CDKN2A (p16), BRCA1, BRCAZ,

30 MeCP2, MBD2, PTEN, NBR1, NBR2 or the isoforms, homologs or mutant
forms, which may have either attenuated or enhanced biological activity(ies),
of any of these molecules. One or more of these biomolecules may be
modulated in any the cancers or conditions described herein.
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nore, typically 2, 3, 4, 5, or 6 promnent, representative or
characteristic peaks in the XRPD pattern by reference to peak

posi ti ons WOeH0ae®5®-t het a) 25and optionally to peak i PCEASRAP/OII280
[321] Differential scanning calorinmetry (DSC) and TGA t hernograns for
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is a Raman spectrioscopy spec um o yny
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given in Tab tm | on
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0.808 1166. 4a&mﬂn%§er??l‘?e4cd]mposmons or formulations comprising a crystaliine form of
Compound 1 to a subject suffering from or susceptible to the condition or

10 symptom. In treating a hyperproliferation condition, such as prostate cancer,

breast cancer or benign prostate hyperplasia or other conditions disclosed
herein with a composition or formulation comprising a solid state form of
Compound 1 (e.g., crystalline Form | or crystalline Form Iil) intermittent
dosing can avoid or ameliorate some of the undesired aspects normally

15 associated with discontinuous dosing. Such undesired aspects include failure
of the patient or subject to adhere to a daily dosing regimen, tendency to
a'cquire disease tolerance to treatment or requirement to reduce the dosages
of other therapeutic agents given concomitantly due to their associated
unwanted side effects or toxicities. Intermittent dosing is also employed if

20 tachyphylaxis occurs whereupon the dosing schedule is adjusted to avoid or
minimize the adverse response.
[161] In any of the continuous (daily) or intermittent dosing protocols
described herein, or in treating any of the diseases, conditions or symptoms
described herein, an appropriate com'position or formulation comprising a

25 solid state form of Compound 1 (e.q. crystalline Form | or crystalline Form I!)
can be administered by one or more suitable routes, e.g., oral, buccal,
sublingual, intramuscular (i.m.), subcutaneous (s.c.), intravenous (i.v.),
intradermal, another parenteral route or by an aerosol wherein the active

_ pharmaceutical ingredient is a solid state form of Compound 1 (e.g. crystalline

30 Form | or crystalline Form Ill). The daily dose in such methods may include
about 0.0025 mg/kg/day to about 5.0 mg/Kg/day. Typically, the daily dose in
such administration methods will comprise about 0.01 mg/kg/day Compound
1 in solid state form (e.qg., crystaliine Form | or crystalline Form [H), to about 3
mg/kg/day, or about 0.1 to about 1 mg/kg/day, including about 0.3 mg/kg/day
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to 0.5 mg/kg/day. Higher dosages, e.g., to about 60 mg/Kg/day, may also be
used in some veterinary applications. In some embodiments, suspension
formulations described herein comprising a crystalline form of Compound 1
are administered i.m. or s.c. Preférred unit d_oses contain 0.5 t0 100 mg or

‘more of one or more, typically one or two solid state forms of Compound 1

typically administered q.d, b.i.d, t.i.d or q.l.d. with 5, 15, 10 or25 mgof a
single solid state form of Compound 1 administered b.i.d. particularly
preferred. Preferred unit dosage forms include those suitable for oral dosing’
such as tablets and capsules. _

[162] in some embodiments, such as treating a hormone sensitive or
horfnone associated cancer, a composition or formulation-comprising a solid
state form of Compound 1 is administered daily q.d. or b.i.d for 14-180 days,
typically 30-90 days or until a biomarker for the hyperproliferative condition
being treated indicates subsidence, lack of progression (i.e. stabilization) or
remission of the disease. Dosing then resumes if the biomarker indicates
resurgence or recurrence of the disease. In one such embodiment the cancer
is prostate cancer and the biomarker is circulating prostate specific antigen.

in another such embodiment the cancer is metastatic prostate cancer and the

biomarker is the spread of disease to the bone as estimated from bone scans.

In another embodiment, the cancer is breast cancer and the biomarker is
tumor burden. '

[163] Dosages of Compound 1 in solid state form administered by the routes
described herein and the use of combination therapies with other standard
therapeutic agents or treatments could be applied essentially as described
above for any of the diseases or conditions that are disclosed herein. Thus,
the Compound 1 in solid state form may be administered prophylactically or
therabeutically in chronic conditions or they may be administered at the time
of or relatively soon after an acute event such as a pain flare associated with
a condition being treated.

[164] Dosages of Compound 1 in solid state form, routes of administration
and the use of combination therapies with other standard therapeutic agents
or treatments could be applied essentially as described above for cancer or
hyperproliferation conditions or other conditions as disclosed herein. This, in
some embodiments, the use of a solid state form of Compound 1 is optionally
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combined with dne or more additional therapies for a cancer or precancer(s),
e.g., one or more of surgery and treatment with an antiandrogen or an
antiestrogen as described herein or in the cited references, an antineoplastic
agent such as an alkylating agent, a nitrogen mustard, a nitrosourea, an
5 antimetabolite or cytotoxic agent, or an analgesic such as propoxyphene
napsylate, acetaminophen or codeine. Exemplary anticancer and adjunct
agents include methotrexate, thioguanine, mercaptopurine, adriamycin,
chlorambucil,' cyclophosphamide, cisplatin, procarbazine, hydrbxyurea,
allopurinol, erythropoietin, G-CSF, bicalutamide, anastrozole, fludarabine
10 phosphate and doxorubicin. Such therapies would be used essentially
according to standard protocols and they would precede, be essentially .
concurrent with and/or follow treatment with a solid state form of Compound
1. In some embodiments, such additional therapies will be administered at the
same time that a solid state form of Compound 1 is being used or within about
15 1 day to about 16 weeks before or after at least one round of treatment with
the solid state form of Compound 1 is completed. Gther exemplary
therapeutic agents and their use have been described in detall, see, e.g.,
Physicians Desk Reference 54™ edition, 2000, pages 303-3250, ISBN 1-
- 56363-330-2, Medical Economics Co., Inc., Montvale, NJ. One or more of
20 these exemplary agents can be used in combination with a solid state form of
Compound 1 to ameliorate, slow the establishment or progression of, prevent
or treat any of the appropriate cancers, precancers or related conditions
described herein, or any of their symptoms. '
[165] In one embodiment the cancer being treated is prostate cancer which
25  may be androgen ablation sensitive or androgen ablation insensitive. If the
cancer is androgen ablation sensitive, a solid state form of Compound 1 is
administered in an appropriate formulation either alone in combination with
androgen receptor antagonist such as CASODEX™ (also known as |
bicalutamide) opﬁonally in combination with futeinizing hormone-releasing
30  hormone or Leuprorelin (a gonadotropin-releasing hormone agonist), to a
- subject with prostate cancer who may or may not be castrated. The
combination therapies may be co-administered either combined within a
single dosage form {e.g., co-formulation of Compound 1 with bicalutamide) or
in separate dosage forms (e.g. Compound 1 formulated in an oral dosage
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form with bicalutamide in a separate oral dosage form or with a hormone
agonist administered parenterally in a suspension formulation) either
contemporaneously with each other (0-15 min apart) or within 15 min-24
hours, 30 min -24 hours apart or 1-24 hours apart, or administered using
different dosage schedules (i.e., administered on different days) to permit
optimal additive or synergistic interactions with each therapy component or to
minimize adverse events by dosage reduction of one or more of the therapy
components. If the subject with prostate cancer is androgen ablation '
insensitive, which includes prostate cancer that is androgen-independent,

_ castrate-independent or hormone refractory, a solid state form of Compound

8
3

PCTIUS2009/033280

1.in an appropriate formulation is administered in combination with a cytotoxic”

agent such as an anti-microtubule agent, including but not limited to a taxane
compound such as docetaxel or paclitaxel. The combination therapies may
be co-administered either combined within a single dosage form (i.e., co-
formulated where appropriate} or in separate dosage forms as previously
described. Again, dosing amount and schedule may be varied to provide
optimal therapy._ Combination therapies using cytotoxic agents are typically
initiated after the subject becomes symptomatic with metastatic disease.
[166] In another embodiment the cancer being treated is breast cancer by
administration of a solid state form of Compound 1 in an appropriate
formulation either alone in combination with one or more other therapeutic

agents common to the treatment of breast cancer. In one embodiment a solid _

dosage from of Compound 1 is used in combination with a gonadotropin-
releasing hormone agonist such as leuprolide. In another embodiment the
solid dosage from of Compound 1 may be used in combination with
HERCEPTIN™ depending on the Her2/neu status of the tumor. In another
embodiment the solid dosage form of Compound 1 is used in combination”
with an irreversible aromatase inhibitor such as exemestane, which forms a
covalent bond with the aromatase enzyme or inhibitors such as anastrozole, -
or letrozole, which inhibit the aromatase enzyme by reversible competition. In
another embodiment the solid dosage form of Compound 1 is used in
combination a selective estrogen receptor modulator, such as tamoxifen or
raloxifene, depending on the estrogen receptor status of the tumor. The
combination therapies may be co-administered either combined within a
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single dosage form (i.e., co-formulated where appropriate) or in separate
dosage forms as previously described. Again, dosing amount and schedule
méy be varied to provide optimal therapy. Compound 1 in solid state form is
typically given to a subject having breast cancer alone or concurrent with
5  hormone manipulation. Hormone manipulation is typically accomplished with
TAMOXIFEN™ and an aromatase inhibitor such as ARIMIDEX™
(anastrozole) and is conducted after initial primary therapy, which may be
surgery, chemotherapy, radiation or a combination thereof, to prevent
recurrence. Compound 1 is this setting may replace tamoxifen or be
10 administered in addition to TAMOXIFEN™. When used concurrently with a
chemotherapeutic agent, as is sometime done in late stage disease,
Compound 1 is administered in combination with a taxane compound, such
as docetaxel or paclitaxel, to prolong the time before the next course of
~ chemotherapy or is used to reduce the amount of chemotherapeutic agent to
15 be given so as to mitigate the agent’s side effects or to prevent or slow the
emergence of resistance to the agent.
[1671 Numbered embodiments. Several aspects of the invention and related
subject matter include the following numbered embodiments.
[ 68] 1. A solid state form of 17o-ethynyl-5a-androstane-3c,17p-diol.
20 [169] 2. The solid-state form of embodiment 1 wherein the solid-state form is
ene or more crystalline forms of 17a-ethynyl-5a-androstane-3a, 17B-diol
- substantially free of 17a-ethynyl-50-androstane-3ot,178-diol in amorphous
form. ‘ _ |
[170] 3. The solid-state form of embodiment 1 wherein solid-state form is a
25  polymorph or pseudopolymorph of 17a—ethynyI’-5a-androstane—3oz,1 7B-diol
and is essentially free of amorphous 17o-ethynyl-5c-androstane-3o, 17j-diol.
[171] 4. The solid-state form of embodiment 1 wherein the solid-state form is '
a crystelline form of 17a-ethynyl-5c-androstane-3a, 17B-diol and is essentially
free of amorphous and other crystalline forms of 17o-ethynyl-5c-androstane-

30  3o,17B-diol.
[172] 5. The solid state form of embodiment 4 wherein the solid-state form is
characterized by: (a) an X-ray powder pattern with 2-theta values of 10.8,
14.7, 16.0 £ 0.1 and optionally one or more 2-theta values of 12.3, 14.3, 15.9,
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0. 554 [ 324] Cal cul ated theoretical percentages of Conpound 1 as
the anhydrous, hem -hydrate, and nonohydrate forms conpared with the
measured SVERMN(ANSENal ysis val ues are given in Tabl e FCTHR00YE32¥ od
percent values 5 for the solid state obtained fromthe procedure
described directly above ot are within the Anerican Chem cal Society
recommendation val ues of 0.4%for the theoretical carbon and hydrogen
percentage for .anhydrous Conpound 1. Therefore, elenental analysis

confirns crysi6a, 175263 24.9 Rnd B2 hdand (wptionally wita difterential
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1, as shown er nogr ans and furt her
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/ 2H20 021H30dB% H20 Measured Carbon % 79.70 77.49 75.40 79.3 Hydrogen
% 10. 11 10. 2247§. 8574 sdlid state form of embodiment 5 further characterized by

thermogravimetric analysis (TGA) thermogram with 12 wt% weight loss from
about 40 °C to about 105 °C obtained with a heating rate of 10 °C/min.
[174] 7. The solid state form of embodiment 5 further characterized by DTA
10 thermogram with an exotherm at about 100 °C.
[175] 8. The solid state‘form of embodiment.4 wherein the solid-state form is
characterized by: (a) an X-ray powder pattern with 2-theta values of 11.3,
13.5, 16.2 and 16.5 £ 0.1 and optionally one or more 2-theta values of 9.3,
9.9, 16.0. 17.4, and 19.0 £ 0.10 and (b) optionally with DTA thermogram
15 having a prominent endotherm at about 164 °C (onset at about 162 °C) and a
TGA thermogram having negligible wt% weight loss from about 40 °C to about
105 °C, obtained with a heating rate of 10 °C/min or is characterized by (a)
and (b).
[176] 9. The solid-state form of embodiment 8 further characterized by
20 Raman spectra substantially identical to Figure 5.
[177] 10. The solid-state form of embodiment 4 wherein the solid-state form
is characterized by an X-ray powder diffraction pattern and differential
~ scanning calorimetry (DSC) thermogram substantially identical to the X-ray
powder diffraction pattern of Figure 7 and DSC-TGA thermograms of Figure
25 8. ' | ' |
[178] 11. The solid-state form of embodiment 10 further characterized by
Raman spectra substantially identical to Figure 9.
[179] 12. The solid-state form of embodiment 4 wherein the solid-state form
is characterized by an X-ray pdwder diffraction pattern and DSC-TGA
30  thermograms substantially identical to the X-ray powder diffraction pattern of
Figure 1 or Figure 2 and DSC-TGA thermograms of Figure 3.
[180] 13. The solid state form of embodiment 3 wherein the solid-state form
is characterized by: (a) an X-ray powder pattern with 2-theta values of 9.8,
13.0, 14.7 and 17.0 = 0.1 and optionally one or more 2-theta values of 8.3,
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[325] Since crystalline Formlll 17a-ethynyl-androstane-3a, 17p-di ol
I's an anhydrate, it does not contain any organic solvent such as

met hanol oOWO@PWYXEI88 and thus it has the advant age of BEITAG2H0p/BB2Y
additional organic 10material that can affect the biological
activity of Conpound 1 or that may increase the intrinsic toxicity of
t he conpound. Thus, in animal studies where relatively high | evels of
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provi des the i ndexing solution given in Table 4. l 32 T] %(% TABLE 4.
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(#172) 21} 7 Iéyggre12andD TGAthermogr igure 1

[184] 17. The solid state form of embodiment 3 wherein the solid-state form
is characterized by: {a) an X-ray powder pattern with 2-theta values of 5.8,
9.5, 11.5, 15.2 and 18.9 = 0.1 and optionally one or more o-theta values of
13.5, 16.0, 16.5, 17.3, 19._3, 20.9, 24.5 and 29.3 = 0.10 and (b) optionally with
20 DTA thermogram having a prominent endotherm at about 164 °C (onset at
about 162 °C) and TGA thermogram with negligible weight loss from about 40
°C to about 160 °C, obtained with a heating rate of 10 °C/min.
[185] 18. The solid state form of embodiment 3 wherein the solid-state form
is characterized by an X-ray powder diffraction pattern substantially identical
25 tothe X-ray diffraction pattern of'Figure 15. -
[186] 19. The solid state form of embodiment 3 wherein the solid-state form
is characterized by: (a) an X-ray powder pattern with 2-theta values of 9.8,
13.3, 15.0 and 18.7 + 0.1 and optionally one or more 2-theta values of 6.7,
7.2, 7.5, 14.3, 14.6, 16.0, 17.0, 17.7, 18.3, 20.9 and 21.8 £ 0.1 and (b}
30 optionally with DTA thérmogram having a prominent endotherm at about 164
°C (onset at about 162 °C) and TGA thermogram with about 5 wt% weight
loss from about 40 °C to about 85 °C or about 12% weight loss from about 40
°C to about 180 °C, obtained with a heating rate of 10 °C/min.
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[187] 20. The solid state form of embodiment 3 wherein the solid-state form
is characterized by an X-ray powder diffraction pattern substantiaily identical
to the X-ray diffraction pattern of Figure 16 and DTA-TGA thermograms
substantially identical to the DTA-TGA thermograms of Figure 17.
"5 [188] 21. The solid state form of embodiment 3 wherein the solid-state form
is characterized by: (a) an X-ray powder pattern with 2-theta values of 9.8,
13.5, 14.2, 15.8, 19.5 = 0.1 and optionally one or more 2-theta values of 5.9,
8.3, 11.4, 11.9, 17.8, 21.4 and 26.9 £ 0.10 and (b} optionally with DTA
thermogram having a prominent endotherm at about 164 °C (onset at about
10 162 °C) and TGA thermogram with negligle wt% weight loss from about 40 °C
to about 160 °C. ' _
[189] 22. The solid state form of embodiment 3 wherein the solid-state form
is characterized by an X-ray powder diffraction pattern substantially identical
to the X-ray diffraction pattern of Figure 18.
15 [190] 23. The solid state form of embodiment 3 wherein the solid-state form
is characterized by: (a) an X-ray powder pattern with 2-theta values of 11.1,
16.0, 11.6, 17.7 and18.7 + 0.1 and optionally one or more 2-theta values of
9.4, 10.1,.19.1, 23.7, 24.3 and 28.4 = 0.10 and (b) optionally with DTA
thermogram having a prominent endotherm at about 164 °C {onset at about
20 162 °C) and TGA thermogram with negligle wt% weight loss from about 40 °C
to about 160 °C.
[191] 24. The solid state form of embodiment 3 wherein the solid-state form
is characterized by an X-ray powder diffraction pattern substantially identical
to the X-ray diffraction pattern of Figure 19. _
25 [192] 25. The solid-state form of embodiment 10 further characterized by
Raman spectra substantially identical to Figure 20.
[193] 26. The solid-state form of embodiment 1 wherein the solid-state form
is amorphous 17a-ethynyl-50-androstane-3a, 17f-diol substantially free of
17a-ethynyl-5a-androstane-3a, 178-diol in crystalline form,
30 [194] 27. The solid-state form of embodiment 1 wherein the solid-state form
is amorphous 1Ta—ethynyI-Sa-androstane-30’c-,17B—diol essentially free of 170-

ethynyl-5o-androstane-3e, 17B-diol in crystalline form
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Resol ution 2581' CT/ US2009/ 033280 5 *26
10 [198] 31. The formulation of embodiment 29 wherein one crystalline form is a

polymorph or pseudopolymorph form of 17a-ethynyl-5o-androstane-3et,173-
diol and is essentially free of amorphous 17a-ethynyl-5a-androstane-3ct,178-
diol.
[199] 32. The formulation of embodiment 28 wherein the solid-state form is a
15 . crystalline form of 170-ethynyl-5a-androstane-3a, 173-diol and is essentially
free of amorphous and other crystalline forms of 17o-ethynyl-5a-androstane-
3a,17p-diol. |
[200] 33. The formulation of embodiment 32 wherein the crystalline form is
an anhydrate, optionally selected from the group consisting of crystalline
20 Form lll. Form V, Form VIl and Form Vil _
[201] 34. The formulation of embodiment 32 wherein the crystalline form is a
solvate, optionally selected from the group consisting of crystalline Form | and
Form IV '
- [202] 35. The formulation of embodiment 32 wh_erein'the crystalline form is
25 Form| ' o
[203] 36. The formulation of embodiment 32 wherein the crystalline form is
Form Iil. '
f204] 37. The formulation of embodiment 32 wherein the crystalline form is
FoomIv |
30  [205] 38. The formulation of embodiment 32 wherein the crystalline form is
Form V.
[206] 39. The formulation of embodiment 32 wherein the crystalline form is
Form VII.
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[207] 40. The formulaﬁon of embodiment 32 wherein the crystalline form is
Form VI, ‘

[208] 41. The formuiation of embodiment 28 wherein the solid state form is
amorphous 17a-ethynyl-5a-androstane-3a,;173-diol.

[209] 42. The formulation of embodiment 41 wherein amorphous 17a~
ethynyl-5o-androstane-3c,173-diol is substantially free of crystalline 17a-
ethynyl-5o-androstane-3ct, 17B-diol. ‘

[210] 43. The formulation of any one of embodiments 28-42 wherein the
formulation is in a capsule or tablet for oral dos'in'g and the pharmaceutically
acceptable excipient is a surface active agent in an amount sufficient to
provide 90% dissolution of the formulation in water at ambient temperature
after 30 min. |

[211] 44. The formulation of embodiment 43 wherein the surface active

agent is sodium lauryl sulfate.
[212] 45. The formulation of any one of embodiments 28-42 wherein the

. pharmaceutically acceptable excipients are comprised of sodium lauryl.

sulfate, microcrystalline cellulose and magnesium stearate

[213] 46. The formulation of any one of embodiments 28-42 wherein the
pharmaceutically acceptable excipients consist essentially of sodium lauryl
sulfate, micfocrystalline cellulose and magnesium stearate._in relative amounts
to the solid state form of 17a-ethynyl-5a-androstane-3o:,17B-triol as pr_ovid'ed
by Table 13 or Table 14.

[214] 47. A method to treat a hyperproliferation condition comprising
administering to a subject in need thereof an effective amount of 17c-ethynyl-
so-androstane-3o, 17p-triol in a solid state form or in a solid formulation |
comprising the solid state form of 17a-ethynyl-5a—andrdstane—Sa,17[3-triol and
at least one pharmaceutically acceptable excipient.

[215] 48. The method of embodiment 29 wherein the solid state form is a
crystalline form of 170-ethynyl-5a-androstane-3o, 178-triol substantially free of
170-ethynyl-5c-androstane-3o, 1 7B-trio! in amorphous form.

[216] 49. The method of embodiment 48 wherein the solid state form is a
polymorph or pseudopolymorph form of 17a-ethynyl-5a-androstane-3c, 170-
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triol eésentially free or substantiaiiy free of amorphous and othér crystalline
forms of 17a-ethynyl-5c-androstane-3c,17B-triol.

[217} 50. The method of embodlment 31 wherein the polymorph or
pseudopolymorph form is crystallme Form Ill.

[218] 51. The method of embodiment 29 wherein the hyberproliferation
condition is a hormone sensitive or hormene associated cancer.

[219} 52. The method of embodiment 29 Whereih the hyperproliferation
condition is prostate cancer, breast cancer, benign prostatic hyperplasia or
prostatic interstitial neoplasia.

[220] 53. A method of preparing a solid formulation of any one in
embodiments 12-24 comprising the step of blendihg a solid state form of 17¢-
ethynyl-5a-androstane-3o.,17p-triol with one, two, three or four
pharmaceutically acce'ptable excipients wherein at least one excipient is a

surface active agent.
[221] 54. The method of claim 53 wherein the solid state form is crystalline

Form lIl. _
[222] 55. The method of claim 53 wherein the solid state form is amorphous

170-ethynyl-5o-androstane-3o,173-triol.
[223] 56. The method of embodiment 53 wherein at least one excipient is

sodium lauryl sulfate.
[224] 57. A method of prepanng a liquid formulatlon comprising 17o-ethynyl-

5a-androstane-3o,17p-triol and a pharmaceutically acceptable excipients
wherein at least one excipient is a liquid excipient comprising the step of
contacting or admixing a solid state form of 17a-ethynyl-5c-androstane-

3o, 17-triol with the liquid excipient, optionally in the presence of another
excipient.

[225] 58. The method of embodiment 55 wherein the solid state form is
crystalline Form Il

[226] 59. The method of claim 57 wherezn the Solld state form is amorphous
17¢-ethynyl-5a-androstane-3c, 17p-triol.

[227] 60. A method to treat a hyperproliferation cond'ition comprising
administering to a subject in need thereof an effective amount of 17c-ethynyl-
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~ 5u-androstane-3c, 17-triol in a liquid formulation prepared according to the
method of claim 57, 58 or 59.
[228] 61. The method of claim 60 wherein the hyperproliferation condition is
a hormone associated or a hormone sensitive cancer.

5 [229] 62. The method of claim 61 wherein the hyperproliferation condition
prostate cancer, breast cancer, benign prostatic hyperplasia or prostatic
interstitial neoplasia.

[230] 63. A product prepared by a process comprising the steps of admixing
~ a methanalic solution of Compound 1 with sufficient water to form a

10 precipitate. |

' '[23'i] 64. A product prepared by a process comprising the step of heating a
pseudopolymorph of Compound 1 under reduced pressure to effect
desolvation of the béeudopolymorph. :

[232] 65. The product of embodiment 64 wherein the peudopolymorph is

15 Foml ‘ . | |
[233] 66. A product prepared by a process éomprising the steps of admixing
a hot EtOAc solution of Compound 1 with sufficient heptane to effect
crystallization upon cooling to ambient temperature.

[234] 67. A product prepared by a process comprising the steps of (1)

20 removing solvent from a THF solution of Compound 1 under ambient
temperature and pressure to provide a gel (2) removing residual solvent from
the gel under reduced pressure at ambient temperature.

[235] 68. A product prepared by a process comprising the step of fast
evaporation of a solution of Compound 1 in 2:3 acetonitile:water or admixing

25  an acetonitrile solution of Compound 1 with sufficient watter to effect crash
precipitation.

[236] 69. A product prepared by a process comprising the steps of (1)
admixing an acetonitrile solution of Compound 1 with water to provide 2:3 -
acetonitile:water solution and (2) removing solvent from the acetonitrile-water

30 solution under ambient temperature and pressure.

[237] 70. A product prepared by a process comprising the steps of (3)
removing solvent from an acetone solution of Compound 1 under ambient
- temperature and pressure.
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[238] 71. A product prepared by a process comprising the steps of (1)
admixing Form Il Compound 1 with 2,2,2-trifluoroethanol (TFE) to form a
slurry (2) agitating the TFE slurry at about 30°C for up to about 6 days.
[239] 72. A product prepared by a process comprising the steps of (1)

5 removing solvent from a dioxane solution of Compound 1 under émbient
temperature and pressure to provide a gel (2) removing residual solvent from
the gel under reduced pressure for up to 1 day at ambient temperature.

[240] 73. A product prepared by a process comprising the steps of (1)
admixing a ethanolic siurry of Compound 1 with sufficient isopropyl acetate to
10 effect dissolution under sonication; (2) removing sufficient solvent from the
ethanol-isopropyl acetate solution to form solids such that complete re-
dissolution will occur upon heating to ébout 47 °C; (3) cooling the re-
dissolved solution to about 5 oC.
[241] 74. A product prepared by a process comprising the steps of removing
15 solvent from a dichloromethane solution of Compound 1 under ambient
temperature and pressure. _ _
[242] Further aspects of the invention related to crystalline 17a-ethynyl-
androstane-3o.,17B-diol includes the following numbered embodiments.
[243] 1A. A crystalline form 17a-ethynyl-5a-androstane-3o:,17(3-diol.
20 [244] 2A. The crystalline form of-embodiment 1A wherein the crystalline
form is a pseudopolymorph, a polymorph or a mixture thereof.
[245] 3A. The crystalline form of embodiment 2A wherein the
pseudopolymorph is a solvate.
[246] 4A. The crystalline form of embodiment 2A wherein the
25 pseudopolymorph is a hydrate. _
 [247] 5A. The crystaliine form of embodiment 3A wherein the solvate is a
mixed solvate of water and an alcohol.
[248] BA. The crystalline form of claim 2A wherein the crystalline form is a
pseudopolymorph wherein the pseudopolymorph consists essentially of 17
30 ethynyl-Sa-éndrostane-Sa,17ﬁ-diol, water and an alcohol wherein the alcohol

is methanol.
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[249] 7A. The crystalline form of 4A wherein the pseudopolymorph is a
mixed solvate containing water and methanol in a water:methanol ratio of
between about 2:1 to 1:1.

[250] 8A. The crystalline form of embodiment 4A wherein the crystalline form
is a pseudopolymorph characterized by the molecular formula of Cz1H3_§02 -1
CH30OH -1 H:0.

[251] 9A. The crystalline form of embodiment 4A wherein the
pseudopolymorph is essentially free of 17o-ethynyl-5c-androstane-3o, 1 7p-

~ diol in other crystalline forms and has a thermal gravimetric analysis
‘thermogram with about 12 wit% when heated from about 25 °C to 60 °C to

about 105 °C using a temperature ramp of 10 °C/min.

[252] 10A. The crystalline form of embodiment 1A wherein the crystalline
form is a product prepared by a process comprising the step of partial or
complete desolvation of a pseudopolymorph of 17a-ethynyl-5e-androstane-
30, 17B-diol. |

[253] 11A. The crystalline form of embodiment 10A wherein-the
pseudopolymorph is a hydrate or a mixed solvate.of water and methanol.
[254] 12A. The crystalline form of embodiment 10A wherein the
pseudopoiymorph is crystailine Form I, Form IV or Form VI

[255] 13A. The crystalline form of embodiment 1A wherein the crystalline
form is an anhydrate.

[256] 14A. The crystalline form of embodiment 13A wherein the anhydrate is
a product prepared from a process comprising the step of complete
desolvation of crystalline Form I, Form IV or Form VL.

[257) 15A. The crystalliné form of embodiment 13A wherein the anhydrate is
crystalline Form IIL. _

[258] 16A. The crystalline form of embodiment 1A wherein the crystalline
form is characterized by one or more, typically 2, 3 or 4 XRPD prominent
peaks in Table 1 or Table 2 optionally with a thermogram event obtained from
a thermal analysis method disclosed herein.

[259] 17A. The crystalline form of émbodiment 1A wherein the crystalline
form is characterized by one or more, typically 2, 3 or 4 XRPD prominent
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peaks in Table 5. optionally with a thermogram event obtained from a thermal
analysis method disclbsed herein. .
[260] 18A. The crystailine form of embodiment 1A wherein the crystalline
“form is characterized by one or more, typically 2, 3 or 4 XBRPD prominent
5 peaks in Table 8. optionally with a thermogram event obtained from a thermal.
analysis method disclosed herein.
[261] 19A. The crystalline form of embodiment 1A wherein the crystalline
form is characterized by one or more, typically 2, 3 or 4 XRPD prominent
peaks in Table 9. optionally with a thermogram event obtained from a thermal
10 analysis method disclosed herein.
[262] 20A. The crystalline form of embodiment 1A wherein the crystalline
form is characterized by ohe or more, typically 2, 3 or 4 XRPD prominent
peaks in Table 10. optionally with a thermogrém event obtained from a
~ thermal analysis method disclosed herein. |
15 [263] 21A. The crystalline form of embodiment 1A wherein the crystalline -
form is characterized by one or more, typically 2, 3 or 4 XRPD prominent
peaks in Table 11. optionally with a thermogram event obtained from a
thermal analysis method disclosed herein.
[264] 22A. The crystalline form of embodiment 1A wherein the crystalline
20  form is characterized by one or more, typically 2, 3 or 4 XRPD prominent
peaks in Table 12. optionally with a thermogram event obtained from a
thermal ané!ysis method disclosed herein.
. [265] 23A. The crystalline form of embodiment 1A wherein the crystalline
form is characterized by a pairwise disrtibution function calculated from the
25  XRPD pattern of Figure 2.
[266] 24A. The crystalline form of embodiment 1A wherein the crystalline
form is characterized by a pairwise disrtibution function calculated from the
XRPD pattern of Figure 7.
[267] 25A. The crystalline form of embodiment 1A wherein the crystalline
30 form is characterized by one or more absorbtions, typically one or two
absorptions, in Raman identified in Figure 5.
[268] 26A. The crystalline form of embodiment 1A wherein the crystalline
form is characterized by one or more absorbtions, typically one or two
absorptions, in Raman identified in Figure 9.
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[269] Further aspects of the invention related to crystalline 17a-ethynyl-
androstane-3a,178-diol includes the following numbered embodiments.
[270] 1B. Crystalline 170-ethynyl-androstane-3e, 17B-diol.
[271] 2B. The crystalline -1Ta-ethynyl'-androstane-3oc,17B-dio! of embodiment
5 1B wherein the crystalline 17o-ethynyl-androstane-3c,17-diol is substantially
free of amorphous 17a-ethynyl-androstane-3c, 17B-diol, optionally as
characterized an analytic method described herein such as XRPD, DSC,
TGA, melting point, Raman spectroscopy, Karl Fisher and/or elemental
analysis. Crystalline forms of 17a-ethynyl-androstane-3o;,17p-diol includes
10 anhydrateé, hydrates and solvates, which include mixed water-solvent
| solvates. In these embodiments, crystalline 17o-ethynyl-androstane-3a,176-
diol that is substantially free of amorphous 1Ta-ethynyl—androstane-Soc,1?B-
diol will typically and preferably contain less than about 10% w/w or less than

about 7% w/w of the amorphous material.
15 [272] 3B. The crystalline 17c¢-ethynyl-androstane-3o:,173-diol of embodiment

1B or 2B as Form [ crystals. This form of 17a-ethynyl-androstane-3a,178-diol '

is a mixed solvate material with a 1:1:1 ratio of i?oc—ethynyl-androstane-
3¢, 175-diol:water:methanol and is typically substantially free of amorphous
1 7a-ethy_ny|-androstane—Sa, 1 7B-didl. |

20. [273] 4B. The crystalline Form 1 17a-ethynyl-androstane-3o,17B-diol of
embodiment 3B that contains less than about 10% w/w or less than about 7%
w/w of other crystalline forms of 17a-ethynyl-androstane-3o., 173-diol,
optionally as characterized by an analytic method described herein such as
XRPD, DSC, TGA, melting point, Raman spectroscopy, Karl Fisher and/or

25 elemental analysis. '
[274] 5B. The crystalline of 17¢-ethynyl-androstane-3a,17p-diol of
embodiment 3A characterized by (1) space group P242,2¢ (No. 19); Z=4 or
(2) unit cell parameters of a = 7.4893(4) A, b = 11.0586(8) A, ¢ = 25. 5095(15)
A, a=90.00°,8=90.00°, y = 90.00°, V=2112.7(2) A°.

30 [275] 6B. The crystalline form of 17u-ethynyl-androstane-3a,17B-diol of -
embodiment 3A characterized by (1) an XRPD pattern with prominent peaks |
at about 10.59, 12.33, 14.29, 14.72, 16.04, 16.41, 17.49, 20.27, 24.04 and
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crystalline materia! to be suitable for once daily or twice daily administration of
15  unit oral doses of 5 mg, 10 mg, 15 mg, 20 mg or 50 mg to a human, such as a

human having a cancer or a precancer, optionaily benign prostatic

hypertrophy, prostate cancer or breast cancer.

[278] 9B. The crystalline form of embodiment 1B, 2B or 8B wherein the
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crystalline form is Form 1ll characterized by sufficient stability on storage at 65
oC and 75% relative humidity for at least 6 months wherein sufficient stability
rs characterized by a change of less than about 5% w/w in the degradation of
170-ethynyl-androstane-3o.,17B-diol to a degradant or by conversion of less
than about 5% w/w to another solid state form.

[278] 10B. The crystalline 1Ta-ethynyl-androstahe-Soc,1TB-dioI of
embodiment 1B or 2B as Form lll crystals. This form of 17o-ethynyl-
androstane-3a,173-diol is an anhydrate and does not contain a solvent as
measured by an analytical method described herein such as Karl Fisher
titration, gas chromatography analysis, proton-NMR spectroscopy and/or
elemental analysis, and in preferred embodiments it is substantially free of
amorphous 17a-ethynyl-androstane-3c.,178-diol, optionally as measured by
an analytical method described herein such as XRPD, DSC/DTA, TGA,
Raman spectroscopy or solid state NMR spectroscdpy '
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[280] 11B. The crystalline Form NI 17u-ethynyl-androstane-3c, 173-diol of
einbodiment 10B that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17a-ethynyl-androstane-3c.,173-diol,
optionally as characterized by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectroscopy or solid state NMR
spectroscopy.

‘[281] 12B. The crystalline‘ Form Ill 17a-ethynyl-androstane-3¢,173-diol of

embodiment 10B or 11B having (1) an XRPD pattern with prominent peaks at
about 9.30, 9.85, 11.33, 13.45, 15.96, 16.16, 16.48 and 17.42 degrees or (2)
a Raman trace substantially identical to that shown in Figure 9 or a
combination of (1) and (2).

[282] The crystalline Form lil 17a-ethynyl-androstane-3c.,178-diol of
embodiment 10B that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17¢-ethynyl-androstane-3ct,173-diol,
optionally as characterized by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectroscopy or solid state NMR

spectroscopy.
[283] 12B. The crystalline Form I 17a-ethynyl-androstane-3c.,173-diol of

embodiment 3B characterized by (1) an XRPD pattern with prominent peaks
at about 10.59, 12.33, 14.29, 14.72, 16.04, 16.41, 17.49, 20.27, 24.04 and
27.21 degrees 26 or (2) a Raman trace substantially identical to that shown in
Figure 5 or a combination of (1) and (2).

[284] 13B. The crystalline 17o-ethynyl-androstane-3di,173-diol of
embodiment 1B or 2B as Form IV crystals'. This form of 17o-ethynyl-
androstane-3o,178-diol is a hydrate and contains water in a 1:1 ratio. In
preferred embodiments it is substantially free of amorphous 1 7a-ethynyl-
éndrostane-3a,1 7B-diol, optionally as measured by an analytical method
described herein such as XRPD, DSC/DTA, TGA, Raman spectroscopy
and/or solid state NMR. |

[285] 14B. The crystalline Form IV 17¢-ethynyl-androstane-3at, 173-diol of
embodiment 13B that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17a-ethynyl-androstane-3«, 178-diol,
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optionally as characterized by an-analytic method described herein such as
XRPD, DSC, TGA, Raman spectroscopy and/or solid state NMR.
[286] 15B. The crystalline Form IV 17a-ethynyl-androstane-3c,173-diol of
embodiment 13B or 14B characterized by (1) an XRPD pattern with prominent
5 peaks at about 8.31, 9.84, 11.28, 13.02, 13.86, 14.73, 15.00, 16.14, 16.53,
17.01, 17.76 and 18.72 degrees 26, (2) a DTA or DSC thermogram with an
exotherm onset at about 105 °C = 82, (3) a TGA thermogram with a weight
loss on heating to the melting point that corresponds to complete loss of water
for a monohydrate or (4) a combination of the foregoing such as (1) and (2),

10 (1) and (3) or (2) and (3). '

[287] 16B. The crystalline 17a-ethynyl-androstane-3a,178-diol of
embodiment 1B or 28 as Form V crystals. This form of 17c-ethynyl-
androstane-3a,173-diol is an anhydrate. in preferred embodiments it is
substantially free of amorphous 17a-ethynyl-androstane-3a, 17p-diol,

15 optionally as measured by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectroscopy and/or solid state NMR.

[288] 17B. The crystalline Form V 17q-ethynyl-androstane-3c,178-diol of
embodiment 13B that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17a—ethyny|-androstané-sa,1Tﬁ-dioi,

20 optionaily as characterized by an analytic method described herein such as
XRPD, DSC, TGA, melting point, Raman spectroscopy and/or solid state
NMR. |
[289] 17B. The crystalline Form V 17ca-ethynyl-androstane-3a:, 173-diol of
embodiment 16B or 17B characterized by (1) an XRPD pattern with prominent

25 peaks at about 5.82, 9.48, 11.49, 13.50, 15.21, 17.28 and 18.93 degrees 28,
(2) a TGA thermogram with negligible weight loss, 2% or less weight loss, or
0.3% or less weight loss on heating to the melting point (3) a DTA or DSC
thermogram having an endothérm at about 164 °C or (4) a combination of (1)
and (2) or (1) and (3).

30 [290] 18B. The crystalline 17a-ethynyl-androstane-3c,173-diol of
embodiment 1B or 2B as Form VI crystals. This form of 17¢-ethynyl-
androstane-3c,,17B-diol is a dioxane solvate in a 1:1 ratio. In preferred

embodiments it is substantially free of amorphous 17o-ethynyl-androstane-
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3a,17B-diol, optionaily as measured by an analytical method described herein
suCh as XRPD, DSC/DTA, TGA, Raman spectroscopy and/or solid state
NMR.
[291] 19B. The crystalline Form VI 17a-ethynyl-androstane-3¢o.,173-diol of

5 embodiment 18B that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17a-ethynyl-androstane-3a,17p-diol,
optionally as characterized by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectroscopy and/or solid state NMH.

_ [292] 20B. The crystalline Form Vi 1Ta-ethynyl-androstaneeSa,17B¥diol of

10 embodiment 16B or 17B characterized by (1) an XRPD pattern with prominent
peaks at about 7.17, 9.78, 13.26, 14.25, 14.61, 15.00 and 18.69 degrees 29,
(2) a TGA thermogram with a weight loss on heating to the melting point with
the loss corresponding to complete loss of dioxane from a mono solvate (3)
proton NMR spectrum obtained in CDClz with a peak at about & = 3.6 ppm, (4)

15 a DSC or DTA thermogram with an endotherm at about 164 °C or (5) a
combination of the forgoing such as (1) and (2), (1) and (3), (1) and (4) or (2},
(3) and (4). | ‘

[293] 21B. The crystalline 17x-ethynyl-androstane-3c, 173-diol of
embodiment 1B or 2B as Form VII crystals. This form of 17a-ethynyl-

20  androstane-3a,17B-diol is an anhydrate. In breferred embodiments it is
substantially free of amorphous 17a-ethynyl-androstane-3a,17(3-diol,
optionally as measured by an analytical method described heréin such as
XRPD, DSC/DTA, TGA, Raman spectroscopy, and/or soiid state NMR.

[294] 22B. The crystalline Form VH 17a-ethyny|-androstane-Sa.17[3-diol' of

25 embodiment 19A that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17o-ethynyl-androstane-3a,17B-diol,

- optionally as characterized by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectroscopy and/or solid state NMR.
[285] 23B. The crystalline Form VI 17a-ethynyl-androstane-3a, 17B-diol of

30 embodiment 208 or 21B characterized by (1) an XRPD pattern with prominent
peaks at about 5.91, 9.78, 13.47, 14,16, 15.78, 17.85, 19.50 and 21.45
degrees 26 or (2) a TGA thermogram with negligible weight loss, 2% or less
weight loss, or 0.3% or less weight loss on heating to the melting point (3) a
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DTA or DSC thermogram having an endotherm at about 164 °C or a
combination of the foregoing such as (1) and (2), (1) and (3) or (1) (2) and (3).
[296] 24B. The crystalline 17o-ethynyl-androstane-3a,17p-diol of
embodiment 1B or 2B as Form VIl crystals. This form of 17¢a-ethynyl-

5 androstane-3c,17B-diol is an anhydrate. In preferred embodiments it.is
substantially free of amorphous 17a-ethynyl-androstane-3a,173-diol,
optionally as measured by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectrosdopy, and/or solid state NMR.

[297] 24B. The crystalline Form VIl 17a-ethynyl-androstane-3ct, 17p-diol of

10 embodiment 24B that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17a-ethynyl-androstane-3c,17(-diol,

. optionally as characterized by an analytic method described herein such as
XRPD, DSC, TGA, melting point, Raman spectroscopy, Karl Fisher and/or
elemental analysis.

15 [298] 25B. The crystalline Form VIl 17o-ethynyl-androstane-3a,17p-diol of
embodiment 23B or 24B characterized by (1) an XRPD pattern with prominent
peaks at about 11.13, 15.96, 16.62, 17.76 and 18.75 degrees 20, (2) a TGA
thermogram with negligible weight loss, 2% or less weight loss, or 0.3% or
less weight loss on heating to the melting poinf (3) a DTA or DSC thermogram

20  having an endotherm at about 164 °C or a combination of the foregoing such
as (1) and (2), (1) and (3) or (1) (2) and (3).

[299] 26B. Use of crystalline 17o~ethynyl-androstane-3o,173-diol, or use ofa
composition comprising one or more excipients and crystallinei?a-ethynyl-
androstane-3¢, 17B-diol, for the preparation of a medicament for the treatment

25  or prophylaxis of a cancer or a precancer, optionally wheréin the cancer or
precancer is prostate cancer, breast cancer, ovarian cancer, endometriai
cancer, lung cancer, pancreatic cancer or benign prostatic hyperirophy. In
these embodiments, the use of crystalline Forms |, lll, IV, V, Vil and VIII of
17a-ethynyl-androstane-3o, 17B-diol are preferred, with Forms 11l most

30 preferred. Inthese uses appreciable amounts of two crystal forms can be
present, but there is preferably only 1 crystalline form present, e.g., a single

* crystal form comprises at least about 90% w/w or at least about 93% wiw of
the ethynyl-androstane-3¢,178-diol that is present.
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1.275 1076.1 0. 422 [335] Indexing of the high resolution XRPD
pattern by a indexing nmethod described el sewhere in the s 1]oeC| f| cation
and conpar WO {18"%he i ndexi ng sol ution of Form 111, i fdEEPES PHE
Forml is a nmethanol solvate with additional 5 presence of water,

whi ch remains consistent with the DSC/ TGA data obtained for Form I.
Thus, Form | is a m xed mnet hanol : water sol vate of Conpound 1.

Kar | - Fi scher anal ysi s indicates between about 5% water. Singl e

crystal X-rayl 89 278 U%ﬁ%ﬂ@@nQ@eﬁﬁbWﬁé@mQﬁBw@ﬁgmta@%We
Form 1 17aeth f 0 be a
met hanol - wat eaf(tml%]'so r\%}gé&wh Eaﬁgs 500 é”yg';églo?: ngg]%wg) 1:1:1
Compound 1: med¢thgnybbndvastane-3336 lilcﬂ:rqmbiadllylaaehﬁmcmlted by an analytical
17a- et hynyl - andr ost ane- 3 170-di e.of being a
relatively th’BPﬁ?ﬂa)‘?ﬁ%‘?‘}‘Pﬁ F?’%?%I%%&Wﬂ&é% FAMEHe presence
of water. Sl'ypspeaird)a(:opybﬁd/ﬁD@ﬂldSta@NMH)ol yrmr phi c form is chosen for
conmmer ci al t to m/ent r fro 15
crystall ne fHpM PHERerAspeds cE eIl BRuslp AT o eR PRES ity
subst ance or arﬁfmarwmﬂmm d@hnaﬂdéﬂﬁffﬁlgﬁmﬁg‘nﬁdﬂﬁardd wabpdio@duet to
ensure adequate shelf-life. However, |ess ther rmdyn@m cally stable

pol ynor phi c f@P?ﬂs“Q&Q"@é"ﬂ%%ﬂ?‘éﬁ'@f”H@ anfrosiang-3esl fedickd greater

intrinsic di _5[[§@$ JUEoRng %Sﬁ)ho%'lﬁ&leﬁﬂ%%@é}?dréété{r% é’uhﬁfﬁl%t ofor al
bi oavai |l abi | i Additionally, if nost stable m&/rmr phic formis

20a sol vat® (eml@odtm@ntdcpsmramﬁm 9mmnysﬂﬁ&e@ywﬁa— resdariecH. oG
consi deratio i r Ry vat e
is of water ?clﬁ ol 'é S&dtgﬁaenﬁglsveu O%W%'EEH@Q& r&fg f I’8§°StaI"%'3t°PP’B§°%'
consi der ati ores mmredﬁpXBPB;analy&h mloempem&einMaraamhouﬁﬂmt rinsic

cor r espondi ne bR AN IoS e o B eaaryahfe soRBRsTam T 1 "°
bi oavai | abi | i 4nd/or[F3f Il Exe-8lyRyISo-drinostdrss-8u) 1 73-diel, y St aI I | ne Form 11|
17a- et hyn}/1 5aandr ost ane- 3a, 1713 diol to Form1l: Form_lI] nmpound 1

(77. 1 ng) Bvad38idéd- tT(Beé‘”ﬁIr%E%JSv‘l?ﬁIethWI $%ﬁié%r°§i§‘n%7§9}ﬂ7{3t§"%°f’rt) and a
stirring bar.g tIﬂfi gmq WS wRerBheRe hfofsh %H?@%I@aﬂfsf -solids
SO so t hat

conpl etely di s | tional 30 Form I was a excess
sol i ds renai rii;:m?émioltdwtamdew‘@aeabmut@a’o Wiy of ciystaltine2 07 orpthymyd-So-

Addi ti onal added and the m xture was hot filtered
into a clean \?\ rés?%%l ng?@,'\@ah tmnylon filter, and the filtrate was
t hen pl aced i[805]heéCotie é)abﬂmhaus Bﬁfethymmndl(o%tanb%wm -dioldéd and t he

m xt ure cooledto 20 RPD an S confir that Form
1 has EbormutingentdCr b e s B8 andPRois e FiieRRepighe-
precedi ng exagpi BB-dibiYoainsviess tﬂhﬁ@b@ft‘&%lﬁﬁﬂoffdrﬁﬁl%eﬁm ethy@f-sgor m | 1|
in 1:1 nmethanol water or 3:1 nethanol:water that is seeded with
sanpl es havi r@dmmep%tﬁéﬂ’ﬂ@' of FormlV, FormV, FormVl, Form VI
and For m V1| 1955L A BhEHACRL, iinabucPa Rhoylor g i@yt o
vari ous ot herangrarar I@IICILISﬁéaf%hml-w-ﬁhd'P@tﬁﬁﬁ-ﬁﬂe‘li&dmwtlpﬁ@ﬂycfd’teé@nt hat
Form 1. i h | I onpar ed
to Forns %Iﬁh%ﬁlbmﬂkgggfa E@(ﬁ% op%{& |u£nH r']?'?g%h%% cfe fbgrrgphy of
Crystalline Fembrodimentdet Bn3Q obécandr ost ane- 3a, 1713-di oI (Form |
ngfnot‘“guil‘% at;%@hf’g&] éﬁho&%'gt? afoYohoBd 17% SRRhdc2bharbsshd gl 78wt &l of
produced by a process cdmprising the step of adding 10% by volume water to

a filtered solution of about 0.25 rhg/mL Compound 1 in methanol with agitation
30 [308] 7C. Thé product of embodiment 6C wherein the amorphous 170 '

ethynyl-5a-androstane-3a,17p-diol (1) is substantially free of crystalline 17¢-

ethynyl-androstane-3c,178-diol as measured by XRPD analysis, or (2)

64



crystal X-ray crystal ography was prepared by a slow cool of a
solution of Conpound 1 in MeOHwater (1:1) to refrigerator

t enper at ur®O 2p@400259at a Col | ection: A col orl ess needl e PET/US2PDIBSEIA
(C21 H3202.1 CH30H. 1H20) havi ng approxi mate di mensions of 0.25 x 0.08
x 20 0.06 mm was nounted on a glass fiber in randomorientation.
Prelimnary exam nation and data collection were perfornmed with Cu K,
radiation (A =1.54184 A) on a Rigaku Rapid 11TM diffractoneter
equi'pped wi t hCOaipsiRT han @pou8p ',‘“’/"(P:’ Atsryialting, EamrethyRdSrrandiastane-
Refinements v&y ¢738if, i BAERT ' . .
(Sheldrick, Gor oy e @g?'?,am%égg, Aaﬁﬁ%ﬁ@?’f@Fﬁ@éﬁ%ﬁﬁ?"s”y%nd
an ori ent at i opr-ARdrestang-ge. 1dBdiol, cptiorally wheraiethe cogstalines of etbynyl-5¢-

| east - squar es j d ' es 271 efl ections
in the ?ange @o‘i&é&%ﬁ%‘iﬁ@bpgﬁ: ﬂgégﬁ%é%%%f@ yq% P‘b%%ﬁ%’é’r %ﬂ%ﬁﬁﬁ m
(Cryst al d%ar3e, 1#Rdibint egrat ed Program for the Col |l ecti on and

Processi ng of e tector ta", Rigaku Corporatiaqn, (c) 1997-2002)
is 30 0.35 irﬁﬁ@agpmsﬁ%ﬂ"%@ %‘{SaVOﬁ‘%}gY’i#?@'&f‘ @3?88@8-5&3' o Qlese

det er m ned byofrafwnrpb@igb@mﬁﬁﬁ%ﬁ@w 'Srdﬁe(cgrnhﬁ?éﬁexciﬁeﬁganb'&n@ﬁoﬁr fy7y. 6.12.,

Bruker AXS Inc., Madison, , , . 2002. Fromthe systematic presence
of the foll ovithgvkemrandrogiage-3pdaBisick forghe preparation ofd medicamentder thend

from subsequ - ' J . S
et or i med t CeEnERSE opRARRE gﬁ%?ﬁff"d?ﬂ?%%%sef&%?zﬁ%@faﬁsﬁéétéﬂ?'ﬁﬁa
maxi mum 28 varheseis theicgpeeror hyperalasiarip prostate eanser, bogist darkier, oy@ien| Dat a

Reduct i on: FIGies oottt Baicdh 8baig b BURTARCHEARTIT el il of

9981 reflections were collected, o ] uni que. Lorentz
and pol ari zataMHPRQYE Meateriad REciGrably camprisasdctienst akouy 90%. w/ws at leastar

absor pti on CQ@biit 359% Ww bbth 174-etiRyIL5d-Adrdtakea5.a¢h-ald Bt i
enpiri cal abso&gti on correction Hl}@?ng CR\FST%LCLasl%AR%’gﬁo'\l/\/{e?i{sat E?S?slegh. -

Transmi ssi on RY8f 8¢ disamacsordingteenibodiment 8§66vherein tesgnorpheusnkioti es of

cver agl ng na b RRSRS Hh 84 308hadlS AR Ind 1B DR ar

Ref i nement : Bhearsitastarnetfost fadiolsas meakubsd ol XRED anelybie ds whsieingth&l R2004

(Burla, MG, et .al : I Cryst. 2005, 381).. 343] The

st andar d deviagﬁpdﬁ ug! ;ﬁ'ﬁﬁ%g&%ﬁ?@ﬁaﬁgﬁﬁ ?[?'%{%?ﬂ?‘%mf Géﬁhﬁ‘@é’%tf 15
fit) was 0.73% whher lbdsghas hbqe 8k, Wiy éf"lﬁ?ysftélmﬁzl17&-&tﬁﬁ’€3ﬂ‘-9&%nﬁ%ﬁn@f had
a height of Q.16 e/A3. The m ni nrum negative peak had a hei ght of
-0.17 el A3. Spd4B1diok cal cul ated XRPD pattern was generated for Cu
radi ati opgusi ng PONDERCELLTM 2.3 (Kraus, W; Nolze, G "Powder Cell

for Wndows Version 2.3" Federal Institute for Materials Research and
Testing, Berlin Germany, 20 EU, 19&¥AMMES onmpared to the '
experi ment al- (3418 OEkEnk ) i .Be. i i e 10 shows

(Mg _h_ﬂlé_ﬁ@f’%éé% pr’rf-égﬁfﬁyi B8 aﬁgﬂogfanerép, @(])3%1‘6].

a conparison of the calculated XRPD pattern of Form npound 1
gener at ed fr G2k Sige &. Syptheais ofl de-dimethylsilyoke aedrpetrs-emi7-ahe fEVSer n of

F [. Al i ' i 8 . d i h

ol cul at ed XEEB AT ShIHEARSAEAEE L 482 b EahaRY ARRTRRE, | ", "

si Ingl.le fﬁgsg(HMBShargbs&e_ chdrin (ds h&t:lryeg_dr;a?:reigoait:rim%mhgirféec?ﬁgg hﬁtm@e@e t U(;SI I
cul ate . | i

gﬁe ;J o pref eﬁ%&g&%ﬁéﬁ%ﬁ@t ?%Vﬁ?aq\g?%ﬁsé‘f@ég&”@gi”gﬁ?%gp%ﬂg?%am‘?@lﬁeﬂﬁgency Y

for cryst al skiberates] drymphiaisssurged ueded blight vacuubre Eid ywihedk isithén sone

d f Thi ' ti f th ,
cearee, O 9 Bleed) e P IEHSR) OG0 R bR SRIIEO BRY (1
30 exper i nenpretipipaied proddétftyrfitettioon Thafitercake of BMSI3cIDHBA @radugsis al

data and.dat ollecti ranet ers,.are. provided i n Tabl es and atom c
coor di nat 6e]s g?%‘eldr‘lm Ey d;ac%?on‘ilﬁlg el Ho H’Bﬁﬁ"fa&m{@fqgeﬂé? BliidE the gy

cal cul at ed vodmpoendre: a = 7.4893(4) A b = 11.0586(8) A c =
25.5095(15) A, g F 90.00!,13 = 90.00, y = 90.00, V= 2112.7(2) A3. The
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C22H3804 formul a fornmul a wei ght 366. 55 15space groupP212121 (No. 19)
a, A7. 4893 4) b All. 0586(8) c, A25.509505) V, A32112. quT) 20 74
deal c, 3409885} yst al  di mensi ons, mD. 25x0. 08x0. 08 AW R%L
K298. radl ation (wavel ength, A) Cu Ka (1. 54184) 25

nonochr omat orgraphite |inear abs coef, mm 10.577 absorption
correction appliedenpirical' transm ssion factors: mn, nax0. 856,
0.966 diffractoneterNoni us KappaCCD 30h, k, 1 range-9 to 6 -8 to 13
-28 to 31 20 {3hﬁig§tepcfegf16uw0ﬁtﬁmm usgdmawlw«wea@g#@slrﬁ%pma

dSHELXTL EQQQ.
ahere 1) - ( OB R B G B A o1

MeSS| C=C-Li. The temperature is raised to about 20°C and TMS- Soc—DHEA
is added as a solution in THF, and stirred for about 3 hours. The reaction is

5 quenched by raising the temperature to about 40° C followed by the slow

“addition of methanol. Liberated acetylene is purged under slight vacuum.
Concentrated KOH is then slowly added until gas evolution subsides, and the
volume is reduced by approximately 50% by vacuum distillation at

 approximately 4'57°C_. Excess 6 N HCI is slowly added, while maintaining the
106" temperature at appfoximateiy 40° C. The reaction mixture is diluted with
water and chilled to approximately 5°C before collecting the product by
filtration and washing the filter cake with cold 50/50 methanol water. The
product is dried with warm nitrogen to provide 17B-ethynyl-androst-5-ene-
30, 170-diol.

- 15 [314] Step C. To 9.0 Kg of the title compound in & 250 L reactor was added
71.2 Kg methanol. The agitated mixture was heated to reflux until the solids
had dissolved. After cooling to 55-60 °C the reactor contents were filtered
through a 25-micron filter and the reactor was then rinsed with 2.4 Kg MeOH
heated to 55-60 °C and filtered as above to combine the filtrates. To the

20 combined filtrates agitated in a 250 L reactor was added over a period of 30-
60 min. 81.0 Kg of deionized water to form a slurry while maintaining the
temperature between 35-60 °C. The slurry was then cooled to 0-5 °C over a
period of at least 2 h and the temperature was maintained for at least 1 h
whereupon the solids were collected by filtration. The filter cake was washed

25 by slurring with 10 Kg deionized water (repeated 2X). The filter cake was
allowed to dry under vacuum at about 28.5 in. Hg at about 45 °C to loss on
drying of 0.5% or less. Obtained was 8.4 Kg of the title material in crystalline
form.

[315] The crystalline form of Compound 1 obtained from this synthetid

30 procedure is represented by the low resolution XRPD pattern of Figure 1.
Peak listing for the X-Ray Powder Diffraction (XRPD) pattern of Figure 1 is
provided in Table 1. -
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40 data used in refinenent3879 cutoff used in R-factor

cal cul ati onsF02>2. Os(F02) data with ./>2.0s(1) 1501 nunber of

vari abl es280 2p01g&€ss shift/esd in final cycle0.00 5 /PREQBR00gOIIASIeS S
of fit [347] Atom TABLE 7. Positional 0.049 0.077 0.735

Paranmeters and Their Deviations for Form|l Conmpound xz 1 U(A)
Estimated Standard x ol W-0.0438(4) 0.8199(3)

TABLE 1. Peak Listing for XRPD Pattern of Synthesis Product-Low

Resolution
‘26 Intensity (%)

5 938x0.10 9
. 9.66+0.10 21

C 1132 0.10 30

13.44£0.10 100
15.94 + 0.10 57

10 16.46+0.10 37 .
17.38 £0.10 21
18.66 £ 0.10 17
19.40+0.10 40
19.44 + (.10 40

15 20.74+0.10 10
21.44 £ 0.10 11
21.56 £0.10 13
2476 £ 0,10 10
2542 +£0.10 8

20 26.64+0.10 12
27.04 £ 0,10 8
27.68+0.10 13
27.92+0.10 10
28.94 £ 0.10 6
25  29.68+0.10 7
33.26 = 0.10 6
34.00 £ 0.10 10
35.40£0.10 10
36.44 £ 0.10 8

30 37.84%0.10 10
38.64 + 0.10 7

[316] Thermal analysis for the synthesis product provides a
thermogravimetric analysis (TGA) thermogram showing negligible weight loss
35  from about 35 °C to about 105 °C using a temperature ramp of 10 °C/rmin and
a differential thermal analysis (DTA) thermogram showing a prominent
endotherm at about 164 °C and is otherwise featureless. Thus, thermal
analysis indicates that the brominent or sole polymorphic form within the
product is most likely an anhydrate. XRPD, DTA and TGA data is thus
40  consistent with crystalline Form |1, discussed in subsequent example, as the
dominant or sole crystalline form in the synthesis product.
[317] Example 2. Preparation and Analysis of Crystalline Form Il 17~
ethynyl-5a-androstane-3o.,17B-diol (Form Ill Compound 1): Compound 1
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0.96234(12) 0.0749(12) 10 031 -0.3061(4) 1.3642(3) 0.52670(11)

0. 0586( 9)

0. 4544(4) WOZ8WHLES8 0. 89214(13) 0.0793(10) C |

0171 -0.2218(3) 1.8239(3) 0.86469(9) 0.0557 91

9) 0911
- 0. 485%(315113%908@%3&?%)

0.59621(10) 0.0497(10) C2

10

15

20

25

30

35

(65.8 g) synthesis product from the immediately preceding example was dried
under vacuum at 80 °C to constant weight, typically requiring heating ‘
overnight, to provide 57.9 g. This dried material was dissolved into 230 mL -
HPLC grade EtOAc at 80 °C agitated by swirling. The solution was hot filtered
through a coarse glass fritted funnel to remove residual solids then transfeired
toa 2L flask to resume heating at 80 °C. HPLC grade heptane (1.158 L) was -
the added in about 100 mL aliquots with swirling. After compietion of addition,
the mixture was allowed to cool to ambient temperature and allowed to stand
overnight. The crystalline material was collected by filtration, air dried for 20
min and under vacuum overnight to provide 48.8 g of Form lll 17a-ethynyl-50-
androstane-3a,17B-diol. Form Ili was also prepared by dissolving Compound
1 (44.0 mg) in tetrahydrofuran (600 iL). The solution was filtered through 0.2
pm nyion filter to a clean vial. The solvent was slowly evaporated under
ambient conditions yielding a gel that was vacuum dried at ambient

temperature for 4 days to provide Compound 1 in crystalline Form [li.

[318] Additionally, Form Il may produced by vapor stressing a mel-quench
sample of Compound 1 as described in a subsequent example for amorphous
material. '
[319] The high resolution XRPD for Form lll, prepared according to the

immediately preceding procedure is given in Figure 2. Peak listing for this
XRPD pattern is given in Table 2. Prominent peaks are at 9.30, 9.85, 11.33,
13.45, 15.96, 16.16, 16.48 and 17.42 + 0.10 degrees 26.

TABLE 2. Peak Listing for XRPD Pattern of Form llI-High Resolution

"26 dspace ()  Intensity (%)
9.30+£0.10 9.506+=0.103 18
9,70 +0.10 9.122 +0.095 3
9.85+0.10 8.976 + 0.092 15
11.33 £ 0.10 7.807 + 0.069 53
13.45£0.10 6.584 +0.049 100
1586 +£0.10 3.552 & 0.035 29
16.16 = 0.10 5.484 + (0.034 39
16.48 £ 0.10 5.379+0.033 91
17.42 £ 0.10 5.092 £ 0.029 24
18,70+ 0.10 4,744 + 0.025 5
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-0.5224(4) 1.5235(3) 0.53815(10) 0.050502) 15 C3 -0.3548(5) 1.4846(3)
0.50871(12) 0.052802) C4 -0.2024(4) 1.5732(3) 0.51687(11) 0.0474(9)
C5 - 0. 1678W0R0I18E38(3) 0.57550(11) 0.0411(9) C6 - 0. OCPRI(UER009/033280

1.6772(3) 0.5839500) 0.0489(10)

 18.95+0.10 4.682 +0.025 11

19.46 +0.10 4.563 +=0.023 g

19.78+0.10 4,488 + 0.023 1

20.75=0.10 4281 £0.021 7
5 21.08x0.10 4.214 % 0.020 2

21.60+0.10 4.114 +£0.019 2

22.79 +0.10 3.902 £ 0.017 2

24.62+0.10 3.616 £0.015 1

24.80 = 0.10 3.590 £ 0.014 6

[0 25010.10 3.560+0.014 8
25.39+0.10 3.508 +0.014 3
25.65+0.10 3.474 + 0.013 5
26.67+0.10 3342 £0.012 7
27.09+0.10 3291 £0.012 3

15 27.690.10 3,221 +£0.011 2
28.04 £ 0.10 3.183 £ 0.011 3
28.93+0.10 3.086+0.010 5
29.84 £ 0,10 2.994 + 0.010 2

20 [320] Crystalline Form Ilf, and all other crystalline forms of 17a-ethynyl-50-
androstane-3o,173-diol such as Form |, Form IV, Form V, Form VI, Form VII
and Form VIl is optimally characterized at least in part by reference to 1 or

. more, typically 2, 3, 4, 5, or 6 prominent, representative or characteristic
peaks in the XRFD pattern by reference to peak positions (degrees 2-theta)

25  and optionally to peak intensities.

- [321] Differential scanning calorimetry (DSC) and TGA thermograms for
Form |ll are presented in Figure 3. TGA shows negligible weight loss from
about 35 °C to about 105 °C indicating that the polymorphic forms within the
solid state mixture are most likely anhydrates. DSC shows a prominent

30  endotherm at about 164 °C and is otherwise featureless, further indicating
anhydrous material. |
[322] Figure 4 is a proton FT-NMR (CDClg) of Form lIl 17a-ethynyt-5¢-
androstane-3o,17B-diol, which does not exhibit additional resonances due to

~ solvent, thus further confirming that Form 1l is not a solvate.

35 [323] Figure 5 is a Raman spectroscopy spectrum of Form Il 17¢-ethynyl-
5a—éndrostane-3a,1TB-dioI Peak position for this Raman speptrum is given in
Tabie 2B.

: Table 2B
| Position (cm™) | Intensity | Position (cm™) | Intensity |
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C7 0.0429(4) 1.6841(3) 0.64227(10) 0.0452(10) 20 C8 -0. | 187(4)
1.7286(3) 0.6753900é 0.0387(9) C9 -0.2860(4) 1.6515(3) 0.6640100
0. 0372(9) WE2H¢/L58361(4) 1.6463(3) 0.6046401) 0. 0387 RET/USR00p/033280
-0. 4445(3) 1.6896(3)

131.4 0.983 1093.1 0.362
206.2 1.448 1110.6 | 0.6535
2360 - 2.170 1150.0 1.014
2723 0.808 1166.4 1.105
324.1 0.736 1189.8 - ]0.775
373.9 0.806 1235.8 0.972
384.0 10.858 1254.5 1.603
395.4 1.003 12934 0.592
432.1 1.040 1317.3 0.559
454.7 0.879. 1335.1 0.863
466.7 0.672 1352.8 0.751
489.7 1.598 1376.3 0.686
510.4 0.517 1386.0 - 10.691
526.1 1.600 1434.8 1.856
549.1 1.194 1457.4 1.468
602.5 1.328 1469.5 0.969
619.2 1.152 2103.9 2.626
648.3 1.225 2648.4 0.150
657.3 0.978 2857.1 1.486
702.9 : 1.360 - 2864.7 1.509
733.2 2.078 29429 . 2.821
797.6 . 10392 2964.2 1.509
825.1 1 0.598 2982.8 0.774
833.0 0.670 3303.4 0.581 -
18743 , 0.327
890.8 0.631
907.5 0.584
928.8 0.459
563.3 0.825
986.2 0.430
1006.9 0.754
1038.0 0.615
1051.5 0.554

[324] Calculated theoretical ‘percentages of Compound 1 as the anhydrous,
hemi-hydrate; and monohydrate forms compared with the measured
elemental analysis values are given in Table 3. The measured percent values
5 for the solid state obtained from the procedure described directly above lot are

within the American Chemical Society recommendation values of 0.4% for the
theoretical carbon and hydrogeh percentage for anhydrous Compound 1.
Therefore, elemental analysis confirms crystalline Form 1I} obtained from the
immediately proceeding procedure [s an anhydrous solid state form of

10 _ Compound 1, as shown by the DSC/TGA thermograms and as further
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0.6998000) 0.0442(9) Cl2 -0.3944(4) 1.6880(3) 0.7584500) 0.0483(9)
25 C13 -0.2289(4) 1.7654(3) 0.76893(1 1) 0.0379(9) Cl4 -0.0767(4)
1. 7226(3) WO20BYMP2S8) 0.0414(9) Cl5 0.0892(4) 1.7883( PLIHSTHIOBL)
0.057002) CI6

confirmed by low residual water determination of 0.20% by Karf Fischer

analysis.

TABLE 3. Calculated v Actual % C and H for Form Hl

5
Mol, Form. Coy H3003 Coi H3003*1f2H20 021 H3003*H20 Measured
Carbon % 79.70 77.49 ' 7540 79.3
Hydrogen % | 10.11 10.22 10.25 10.3

[325] Since crystalline Form Ill 17x-ethynyl-androstane-3c,17(3~diol is an
anhydrate, it does not contain any organic solvent such as methanol or
dioxane, and thus it has the advantage of being free of additional organic

10 matertal that can affect the - biological activity of Compound 1 or that may
increase the intrinsic toxicity of the compound. Thus, in animal studies where
relatively high levels of 17d—ethynyl-androstane-Su,17[3-diol can be used to
characterize anti-tumor activity or toxiéity, e.g., about 60 mg/kg or about 100
mg/kg in mice or rats, such high levels can contribute significant amounts of a

15 solvent such as methanol or dioxane in the solvate. Such organic molecules
can affect the 17o-ethynyl-androstane-3c,173-diol itself in vivo when such
solvents, e.g., induce or otherwise modulate liver enzymes that adversely
affect 170-ethynyl-androstane-3a,17B-diol metabolism or disposition.
However, anhydrates may have decreased thermodynamic stability in

20 relationship to a corresponding hydrate, which is exhibited by hygroscopicity,
particularly at high relative humidity. Hygroscopic materials may also be
problematic due to decreasing potency in a drug substance due to its
increasing weight as water is abéorbed or to instability of a drug prodth or
unit dosage form of the drug product {e.g., tablet crumbling).

25 [326] Example 3. Determination of Form lll 170-ethynyl-50-androstane-
3a,17p-diol Unit Cell Parameters by XRPD Pattern Indexing: Indexing of the
high resolution XRPD pattern by a indexing method described elsewhere in
the specification, provides the indexing solution given in Table 4.

[327]
30 ‘
TABLE 4. Indexing Solution for XRPD Pattern of Form Il Compound 1
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0.0511(4) 1.8020(3) 0.81432(11) 0.057702) C17 -0.1400(4) 1.7528(3)

0. 8239602) 0.045900

30 C18 -0.2752(4) 1.8999(3) 0.76101 11%&
/G 0?#_933280

0. 057000) WER8MI8928%46(4) 1.7704(3) 0.5841700) 0.0535( F8)

-0.1343(6) 1.6254(4) 0.8415402)

10

15

20

0. 0592(13)
Trigonal Trigonal/Hexagonal
Family and P3, (#144)/P3, P3;12 (#151)/P3:12 (#153)
Space Group (#145) P3:21 (#152)/P3;21 (#154)
P8, (#171)/P6, (#172)
Z2'/z 2/6 1/6
a(A) 10.962
b (A) 10.962
c(A) 27.356
a (deqg) 80
B (deg) 90
y (deg) 120
. Volume (A%cell) 2846.8
ViZ (A*fasym. unit) 4745
Composition CarteO2
Density (g/cm®) 1.11

[328] The crystal form for Form Il 17a-ethynyl-5a-androstane-3e, 17p-diol

may be further indicated by the photograph of Figure 6 obtained from

microscopic examination of a sample of Form lll.

[329] Example 4. Preparation and Analysis of Crystalline Form | 170

ethynyl-5a-andrbstane-3a,17ﬁ-dio[ (Form | Compound 1):

" [330] Form 1 17¢a-ethynyl-5c-androstane-3a.,17p-diol was prepared by

dissolving Compound 1 (32 mg) methanol (200pL) at 65°C using an oil bat.
The solution was warm filtered through 0.2 pm nylon filter into a clean vial,
which was then replaced in the oil bath. Water (200pL) was added to the

solution, which caused some precipitation of solids. To increase yield, the

sample was refrigerated to 5 °C. The resulting solids were collected by

vacuum filtration. Form | may also be prepared from Form Il accordihg toa

procedure given in a subsequent example.

[331] The high resolution XRPD for Form | prepared from Form Ill is given in
Figure 7. Listing of observed peaks for the XRPD pattern-of Form I is
provided in Table 5. Prominent peaks are at 10.59, 12.33, 14.29, 14.72,
16.04, 16.41, 17.49, 20.27, 24.04 and 27.21+ 0.10 degrees 28.

[332]

TABLE 5. Peak Listing for XRPD Pattern of Form I-High Resolution
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C172 -0.1224(7) 1.5266(4) 0.8566204) 0.091707) C912 0.4047(6)
1. 6084(4) 0.89996(14) 0.0987(18) 35 H31 -0.219(7) 1.347(5) 0.521(2)
0.18(3)* W02094002881(5) 1.785(4) 0.8736(14) 0. 105( 18) PCTHIS200/033280

-0.081(5) 0.767(3)

°28 d space (A) Intensity (%)
692 +0.10 12.770 £ 0.187 i
5 8.73+0.10 10.133+0.117 H
9,69+ 0.10 6.130+ 0.095 1
10.59 £ 0.10 2.354 +£ 0.079 21
11.34 £ 0.10 7.802 + 0.069 1
12.33+£0.10 7.180 £ 0.058 i1
10 13.46+0.10 6.576 + 0.049 2
13.73 = 0.10 6.449 £ 0,047 4
14.29 £ 0.10 6.197 +0.043 30
14.72 £0.10 6.019 = 0.041 100
15.79 £ 0.10 5.614 £ 0,036 5
15 15.91 £ 0.10 5.570 £ 0.035 11
16.04 £ 0.10 5.526 +0.034 48
16.41 +£0.10 5.401 +£0.033 13
17.49 £ 0.10 5.070 £ 0.029 24
17.73 £0.10 5.004 +0.028 1
20  18.29+0.10 4.852+£0.026 5
19.15 £0.10 4.634 + 0.024 6
19.46 £ 0.10 4.563 £0.023 1
19.98 £ 0.10 4.444 £ 0,022 4
20.27+0.10 4,380 +0.021 13
25 - 21.15+£0.10 4.200+0.020 1
2242 40,10 3.965%0.018 3
22.58 +£0.10 3.938 £ 0.017 3
23,78+ 0.10 3,743 £ 0.016 3
. 24.04 % 0,10 3702 £0.015 16
30 2441+0.10 3.647 £0.015 1
24,79 +£0.10 3.591 +0.014 1
25.15+£0.10 3.540£0.014 8
2541 +0.10 3.505+0.014 6
25.77 £0.10 3.457x0.013 i
35  26,10+0.10 3.414£0.013 4
26.62 £ 0,10 3.349+0.012 1
27.21+0.10 3.277+0.012 15
27.64+0.10 3227+ 0.011 i
27.96+0.10 3.191+0.011 1
40 2843=+0.10 3,140+ 0.011 1
28.81 £0.10 3.099+0.011 2
29.04 £ 0.10 3.075+0.010 4
29.37 £ 0.10 3.042 £ 0.010 1
29.67 £ 0.10 3.011x0.010 2
45

[333] DSC and TGA thermograms for Fbrm | 170-ethynyl-5o-androstane-

30,17B-diol using a 1ter'npera’[ure ramp of 10 °C/min, is presented in Figure 8.

The TGA thermogram shows a weight loss of about 12% between about 60
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0.978303) 0.072(15)* H | W2 -0.082(5) 0.835(4) 0.9320(13) 0.119(18)*

H911 O. 441&

0.064 H5

10

15

7) 1.770(4) 0.9170(16) 0.14(2)* 40 H3 -0.382 1.481
620003095%19 0. 591 0. 0219 H8( ) PCTIUa09033380

°C and about 105 °C that is accompanied by an endotherm at 88 °C in the
DSC thermogram to form what may be a desolvate or partial desolvate of
Form I. The DSC additionally shows a endotherm at 115 °C that is not
associated with TGA weighi loss and may represent lattice rearrangement(s)
of a desolvated form with or without invoivement of a further underlying
desolvation event. The DSC further exhibits a prominent endotherm at about

164 °C. |

[334] The proton FT-NMR (CDCls) specfrum of Form | 17a-ethynyl-5o-
aridrostane-30c,1 7B-diol exhibits an additional resonance (3 3.49 ppm) as
compared the proton NMR spectrum of anhydrate Form lll, which is due to
methanol solvent. Thus NMR spectroscopy indicates that Form I is at least a
methanol solvate, which is supported by the DSC/TGA data for Form L.
Figure 9 is a Raman spectroscopy spectrum of Form | 170-ethynyl-50-
androstane-30.,17B-diol. Peak position for this Raman spectrum is given in

Table 5B.

TABLE 5B ,

Position (cm™) | Intensity Position (cm'l) Intensity
147.8 1.523 1090.8 - 0.459
231.3 2.136 1107.0 0.663
324.5 0.628 | 11126 0.647
342.3 0.696 1148.2 1,310
387.4 0.830 1169.8 1.170
399.5 0.912 1188.3 0.631
429.7 1.063 1230.5 0.940
457.3 0.989 1253.8 1.500
466.7 0.837 : 1281.1 ' 0.678
493.6 0.761 1297.7 0.564
528.5 1.191 1314.1 0.451
548.5 0.745 1332.3 0.749
600.6 1.100 1342.5 0.791
613.9 1.081 C | 13624 0.754
647.8 1.070 - | 1383.7 0.567
657.6 1.053 1438.1 1.658
702.9 ‘ 1.378 1455.5 1.799
730.1 1.912 2104.2 4.072
796.3 0.430 2856.5 2.259
809.2 0.406 2932.2 3.378
8312 1.151 2957.5 3.178
890.3 0.628 2975.8 : 1.537
904.7 0.382 3306.9 0.266
916.2 0.442
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-0.144 1.813 0.666 0.046 119 -0.255 1.569 0.674 0.045 1114 -0.059
1. 637 0.742 0.050 45 HIA -0.594 1.582 0.612 0.060 HI1B -0.452 1.478

0. 614 0. 06§0 2009/100258 PCT/US2009/033280
929.5 0.581
965.5 0.711
1000.0 0.906
1024.7 1.275
1076.1 0.422

i0

15

20

25

30

[335] Indexing of the high resolution XRPD pattern by a indexing method
described elsewhere in the specification and comparison to the indexing
solution of Form ill, indicates that Form I is 2 methanol solvate with additional
presence of water, which remains consistent with the DSC/TGA data obtained
for Form I. Thus, Form | is a mixed methanolzwater solvate of Compound 1.
Karl-Fischer (KF) analysis indicates between about 5% water. Single crystal
X-ray crystallography, described in a subsequent example, on Form | 170~
ethynyl-5o-androstane-3ca,17p-diol confirms Form | to be a methanol-water
solvate which has solvate stoichiometry of 1:1:1 Compound 1:methanol:water.
[336] Crystalline Form | 170-ethynyl-androstane-3c;,17p-diol has the
advantage of being a relatively thermodynam'ically stable pseudopolymorph in
the presence of water. Typically, the most stable polymorphic form is chosen
for commercial development to circumvent problems from changeé in
crystalline form that may occur during preparation of the drug substance or
drug‘ product or on storage of the drug product to ensure adequate shelf-life.
However, less thermodynamically stable polymorphic forms may be desirable
due to their expected greater intrinsic dissolution rates, which éould positively
impact oral bioavailability. Additionally, if the most stable polymorphic form is
a solvate (i.e. is a pseudopolymorph) there will be toxicology considerations if
the solvate is other than of water. if the solvate is of water (i.e., the
pseudopolymorph is a hydrate) other considerations come into play such as
expected decrease of intrinsic dissolution rate of hydrates in aqueous solution
as compared to the corresponding anhydrate, which could negatively impact
oral bioavailability. ‘

[337] Example 5. Conversion of Crystalline Form Il 17a-ethynyl-Go-
androstane-3a,17B-diol to Form [: Form 1li Compound 1 (77.1 mg) was added
to a glass vial, followed by MeOH (0.8 mL) and a stirring bar. The sample was
placed in an oil bath at 65 °C and solids completely dissolved. Additional
Form Il was added so that excess solids remained and the mixture stirred for
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112A -0.610 1.459 0.536 0.061 H2B -0.572 1.595 0.521 0.061 79
HAA- 0. 2311. 6490. 4990. 057 H4B- 0. 0951. 5410. 5010. 057

HEAO. 0971. WOL809%48%38 059 H6EB- 0. 0261. 7580. 5710. 059 PCT/US2009/033280
5H7A0. 1421. 7390. 6470. 054 H780. 0791. 6050. 6550. 054

H11A- 0. 4831. 7700. 6900. 053 H11B- 0. 5441. 6350. 6940. 053

HI 2A- 0. 4941. 7180. 7790. 058

"about 20 minutes. Additional MeOH (0.2 mL) was added and the mixture was
hot filtered into a clean vial using a 0.2 um nyion filter, and the filtrate was
then placed in the oil bath at 65°C. Water (1A mL) was added and the mixture
cooled to 20°C over 2 hours. XRPD analysis confirms that Form Il has

5 converied to Form | as described by the immediately preceding example.’
Form | was also produced from a slurry of Form 11l in 1:1 methanol water or
3:1 methanol:water that is seeded with samples having XRPD patterns of
Form IV, Form V, Form VI, Form VIl and Form VIl and stirred for 5 da at
about 65 °C or 7 da at about 5 °C. This interconversion of Form Hl to Form |,

10 in the presence of various other crystalline forms with Form | excluded -
indicates that Form | is the most stable polymorphic form in methanol-water
compared to Forms Ill-VIII.

[338] Example 6. Single X-ray Crystallography of Crystalline Form | 170
- ethynyl-6c-androstane-3o, 17B-diol {(Form I Compound 1):

15. [339] Single Crystal Preparation: A single crystal of Form | suitable for single
crystal X-ray crystalography was prepared by a slow cool of a solution of
Compound 1 in MeOH-water (1:1) to refrigerator temperature.

[340] Data Collection; A colorless needle of CzzHasO4
{C21H320,.1CH;0H.1 HQO) having approximate dimensions of 0.25 x 0.08 x -
20  0.06 mm, was mounted on a glass fiber in random orientation. Preliminary

examination and data collection were performed with Cu K, radiation (A =
1.54184 A) on a Rigaku Rapid II™ diffractometer equipped with a graphite
crystal, incident beam monochromator. Refinements were performed on a
LINUX™ PC using SHELX97™ (Sheldrick, G. M. Acta Cryst., 2008, A64,

25 112). Cell constants and an orientation r_natrix for data collection were
obtained from least-squares refinement using the setting angles of 2719
reflections in the range 5° < 8 < 72°, The refined mosaicity from
CRYSTALCLEAR™ (CrystalClear: “An Integrated Program for the Collection

-~ and Processing of Area Detector Data”, Rigaku Corporation, © 1997-2002) is

30 0.35° indicating good crystal quality. The space group was determined by the
program XPREP™ (Bruker, XPREP in SHELXTL v. 6.12., Bruker AXS Inc.,
Madison, Wi, -USA, 2002. From the systematic presence of the following
conditions: h00 i = 2n; 0kO k = 2n; 001 | = 2n, and from subsequent least-
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10H128-0. 3711. 6050. 7690. 058 H15A0. 1031. 8670. 7380, 069

H15B0. 1961. 7410. 7490. 069 H16A0. 0581. 8860. 8250. 069

H16B0. 1371wp360/1885%9. 069 1511172-0. 1131. 4470. 8690. 110 PCT/US2009/033280
H18A- 0. 3691. 9220. 7850. 085 H18B-0. 3141. 9130. 7250. 085

H 8C- 0. 1711. 9480. 7680. 085 H19A- 0. 5061. 7930. 6000. 080

20H19B- 0. 4101. 7670. 5470. 080 HI 9C- 0. 3051. 8290. 5930. 080

HOI AO. 5071. 5570. 8960. 148 HII BO. 3151. 5860. 8750. 148 _

H91C0. 3581. 539Qares kdlind8nt2theSpace gdupaskictsemimed ¢ baedixdf (Nopi@al | y

=0 1 on e chit Bl 8 srh%drﬁwﬂﬁzbv%g%maééaﬁ%g'as%ﬁ%@ b
represgnt ati@nzga‘iume Forg“J unitoc;_?_:zlp Ili given by Figure 11. The
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lng§7A 3%9925tdf@lrdf Qgﬂsﬁreﬂbctlbns Wek EdfleStell 0ot W ohaBBRS wéte Qbique. Amirbnt@r yst.

"PLATCN. Nl BB0PUR B APES BB PR OFLEY R CB VEPTEY SPFLhT . The
Net her | ands, c@éﬁk&gm&‘qﬁs‘f? fAm Lior Mo, rédiatidn. A?:O@rapmaﬁ abE‘(_)rptidx_t ons are
Bt LY RIS, T TR A
(Vatkin, D. dngeffromt0.858 tolf. 9663€lﬁtfeﬁ_§itlesl-of sfuivdRnGANEIRON: weheni cal
Ot 98" B aP S e AR ol S8 o B 4700
crystal struptensity.i s consi stent vm' th the nol ecul ar structure of
Compaund & B gk e Ao Ao SRR el 558N oo
absol ut e confethodausiog StR200d (Burla, M.C., et al. J. Appl. Cryst. 2005, 38, 381).
[343] The standard deviation of an observation of unit weight {goodness-of-
15 fit) was 0.735. The highest peak in the final difference Fourier had a height of
0.16 e/A. The minimum negative peak had a heighf of -0.17 e/A®.
[344] A calculated XRPD pattern was generated for Cu radiation using
POWDERCELL™ 2.3 (Kraus, W.; Nolze, G. “PowderCell for Windows Version
2.3" Federal Institute for Materials Research and Testing, Berlin Germany,
20 EU, 1999) and compared to the experimentally acquired XRPD to confirm the
solution. Figure 10 shows a comparison of the calculated XRPD pattern of
Form | Compound 1 generated from single crystal data, with the experimental
pattern of Form 1. All peaks in the experimental pattern are represented in the
calculated XRPD pattern, indicating the bulk material is likely a single phase.
25 In general, differences in intensities between the calculated and experimental
powder diffraction patterns are typically due to preferred orientation.
Preferred orientation is the tendency for crystals, usually piates or needles, to
be aligned with some degree of order. This preferred orientation of the .
- sample can significantly change peak intensities, but not peak positions, in the
30 experimental pbwder diffraction pattern.
[345] Single crystal data and data collection parameters are provided in
Table 6 and atomic coordinates are in Table 7. The orthorhombic cell
parameters and calculated volume are: a = 7.4893(4) A, b = 11.0586(8) A, ¢ =
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not be assigned as the crystal was a racemc twin. The asymmetric
unit shown in Fi %ure 11 contai ns one nol ecul e of Conmpound 1 with one
wat er 5 oAU} one nethanol nol ecul e. [350] ExarRH{I&S7009/033280
Preparation and Analysis of Crystalline FormIlV

17aet hynyl - andr ost ane- 3a, 171 3-diol (Form 1V Conpound 1): Solids with
XRPD pattern of FormIV was prepared fromfast evaporation of a

sol ution of Conpound 1 in 2:3 acetonitile:water solution.or from
crash preci pi25aH0956i 5HA, Gﬁgﬂ(ﬂoé,ﬁet@ﬁ@"rVF@W"UVF@*’I@-}‘W@&‘@&@% 1 by

7o) ssol vedoIERBR HFhd peyrtdlhy it EanBLARAL Bl BLERRPO T, 15

t hrough 0.2 pSompdued 1fis B6&565 amudfoamalaeai) \With Z =whesuitmiors aeiauated 9 nl)

dded. T . l,td b ut :
ot ont - conatErSREt PG AR rhESABYAN B ek ufiPRUT A e |
15 Form | ¥ wamakty sbtherstrpeiueedotitginetl isdighy aa indtatgsiduritie R-(ate efd)04%ht o
s : . _ . !
acet one (500 plgsy Uglﬁgﬁy{moauééﬁitﬁ@l#g%gpo.gagggugg e QR g:?flt%f)ét ter

into a clean'vi & , hen ad ution so
formed is al Ireligbty deteravingsiortrackrasfdeskeindiPort ab ofdystal GAICUSH| | ds wer e
i sol ated by v i 4.1 at han, . C t gy was
found for vvelﬂq"%wg{yhéf nﬁegétb a{bg&x&%@%veﬁ%@‘ﬂﬁgss hw?(ﬁﬂi{’ g?é\%’%ﬂ

bi fri ngence d34blexti nction observed under polarized |ight due the

ani sot rogjpc nat ure of ABNESCCREKS hataSand D2 SollddiBn FAvAm&SR! ut i on XRPD
for Form1V prepared by e I'nmedi at e precedi ng procedure is given
in Figure 12. Listing of obserietFganksomepundhe XRPD pattern of Form
IV is provided in Table 8. Promi nent peaks are at 8.31, 259. 84,
11.28, 13.02,,13186, 14.73, 15.00, 16.14, 16.53, cLi @, 17.76 and
18.72 0.10 Q&%ﬁ%ié@. . [353] TABLE 8. Peak Lty ng for XRPD
Pattern ofs Fgﬁg&%}@bow Resol ution . space (A) | peengidy. 1699 8.31 +
0.10 10.640 4 f. 129 35 8.910.10 9.925 0.112 5 9784936 10 8. 989
0.092 82 11. 2,?):0. 10 7.844 0.070 39 12.36 0.10 11.0586(8)

c, A 25.5095(15)
v, A 2112.7(2)
20 Z 4
deate, 2 cm ‘ 1.152
crystal dimensions, mm 0.25x0.08x0.06
temperature, K 298.

radiation (wavelength, A ) CuK,(1.54184)
25  monochromator graphite
linear abs coef, mm™ . 0.577

absorption correction applied empirical®
transmission factors: min, max 0.856, 0.966
diffractometer Nonius KappaCCD
30 A,k Irange Qt06 -81013 -281031
26 range, deg _ 10.40-143.69
mosaicity, deg 0.35
programs used SHELXTL
Fooo ' ‘ 808.0
35  weighting :
V[s(Fo2)+0.0151PY+0.0000P] where P=( F,*+2F.)/3
data collected 9981
" unique data 3879
Rint 0.091
40  data used in refinement 3879
cutoff used in R-factor calculations Fo=>2.05(Fs)
data with >2.0s(J) 1501
number of variables 258
largest shift/esd in final cycle 0.00

78



7.161 0.058 10 WO 2009/ 100258PCT/ US2009/ 033280 13.02 0.10 6.800 1
0.052 57 13.86 0.10 6.390 0.046 28 14.25 0.10 6.216 0.044 11

14. 73 1 0.WO0 2609000258 0. 041 93 15.00 O0.10 5.906 PCT/US2009/033280
R(Fo) | _ " 0.049
Ru(FoD) ‘ 0.077
goodness of fit 0.735
5 [347]

‘TABLE 7. Positional Parameters and Their
Estimated Standard Deviations for Form | Compound 1

Atom x Y z UA?
OIW  -0.0438(4) 0.8199(3) 0.96234(12)  0.0749(12) .
10 031 0.3061(4) - 1.3642(3) 0.52670(11)  0.0586(9)
0171  -0.2218(3) 1.82393)  0.86469(9)  0.0557(9)
0911  0.4544(4) 1.7308(3) 0.89214(13)  0.0793(10)
Cl -0.4852(4) 1.5524(3) 0.59621(10)  0.0497(10)
C2 -0.5224(4) 1.5235(3) 0.53815(10)  0.0505(12)
15 C3 -0.3548(5) 1.4846(3) - 0.50871(12)  0.0528(12)
c4 -0.2024(4) 1.5732(3) 0.51687(11)  0.0474(9)
C5 -0.1678(4) 1.5973(3) 0.57550(11)  0.0411(9)
C6 -0.0029(4) 1.6772(3) 0.58395(10)  0.0489(10)
7 0.0429(4)  1.6841(3) 0.64227(10)  0.0452(10)
20 S C8 - -0.1187(4) 1.7286(3) 0.67539(10)  0.0387(9)
C9 -0.2860(4) 1.6515(3) 0.66401(10)  0.0372(9)
C10 -0.3361(4) 1.6463(3) 0.60464(11)  0.0387(9) -
Cll -0.4445(3) 1.6896(3) 0.69980(10)  0.0442(9)
CI2 -0.3944(4) 1.6880(3)  0.75845(10)  0.0483(9) -
25 Cl13 -0.2289(4) 1.7654(3) 0.76893(11)  0.0379(9)
Cl4 -0.0767(4) 1.7226(3) 0.73391(11)  0.0414(9)
C15 . 0.0892(4) 1.7883(3) 0.75501(11)  0.0570(12)
Cié 0.0511(4) 1.8020(3) 0.81432(11)  0.0577(12)
.17 -0.1400(4) 1.7528(3) 0.82396(12)  0.0459(10)
30 C18 -0.2752(4) 1.8999(3) 0.76101(11)  0.0570(10)
C19 -0.3946(4) 1.7704(3) 0.58417(10)  0.0535(10)

. C171  -0.1343(6) 1.6254(4) 0.84154(12)  0.0592(13)
C172  -0.1224(7) 1.5266(4) 0.85662(14) ~ 0.0917(17)
C912 0.4047(6) 1.6084(4) 0.89996(14)  0.0987(18)

35 H31 -0.219(7) 1.347(5) 0.521(2) - 0.18(3)
H171  -0.311(5) 1.785(4) 0.8736(14) - 0.105(18)*
HIWL  -0.081(5) 0.767(3) 0.9783(13)  0.072(15)*
HIW2  -0.082(5) 0.835(4) 0.9320(13)  0.119(18)*
HO11 0.441(7) 1.770(4) 0.9170(16)  0.14(2)*

40 H3 -0.382 1.481 0471 0.064
H5 -0.140 1.519 0.591 0.049
H8 -0.144 1.813 0.666 0.046
HY -0.255 1.569 - 0.674 0.045
H14 -0.059 1.637 0.742 0.050

45 HIA  -0.594 1.582 0.612 0.060
HIB -0.452 1.478 0.614 0.060
H2A  -0.610 1.459 0.536 0.061

H2B -0.572 1.595 0.521 0.061
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16.53 0.10 5.363 0.032 75 17.01 0.10 5.213 0.031 100 17.76 1 0.10

4.994 1 0.{F950694100258 12 PCT/US2009/033280

H4A -0.231 1.649 0.499 0.057

H4B -0.095 1.541 0.501 0.057

H6A 0.097 1.644 0.565 0.059

- Hé6B -0.026 1.758 0.571 0.059

5 H7A 0.142 1.739 0.647 0.054

H7B 0.079 1.605 0.635 0.054

HI1A -0.483 1.770 0.690 0.053

- HIIB -0.544 1.635 0.694 0.053

- HI2A -0.494 1.718 0.779 0.058

10 HI2B -0.371 1.605 0.769 0.058

HI15A 0.103 1.867 0.738 0.069

H15B 0.196 1.741 0.749 0.069

H16A 0.058 1.886 0.825 0.069

H16B 0.137 1.756 0.835 0.069

15 H172 -0.113 - 1.447 0.869 0.116

HI18A -0.369 1.922 0.785 : 0.085

H18B -0.314 1.913 0.725 0.085

H18C -0.171 1.948 - 0,768 0.085

~Hi9A  -0.506 1.793 0.600 0.080

20 HI9B -0.410 1.767 0.547 0.080

H19C -0.305 - 1.829 0.593 0.080

HOIA 0.507 1.557 0.896 0.148

H91B 0315 1.586 0.875 0.148

. H9%1C 0.358 1.599 0.935 0.148
25 '

Starred atoms were rcfined 1sotroplcally
Ueq = (1/3)Z%; Uy 12 ja5.8;
Hydrogen atoms are included in calculation of structure factors but not

refined
30

[348] ORTEP representation of the Form | unit celi is given by Figure 11. The
ORTEP diagram was prepared using ORTEP {lI"™ program (Johnson, C. K.
ORTEP IlIl, Report ORNL-6895, Oak Ridge National Laboratory, TN, U.S.A.
1996; Farrugia, L.J. “OPTEP-3 for Windows V1.05, J. Appl. Cryst. 1997, 30,

35  565) within the PLATON software package (Spek, A. L. “PLATON. Molecular
‘Graphics Program” Utrecht University, Utrecht, The Netherlands, 2008; Spek,
A. L, J. Appl. Cryst. 2003, 36, 7). Atoms are represented by 50% probability
anisotropic thermal ellipsoids. Packing diagrams were prepared uéing :
CAMERON™ modeling software (Watkin, D. J.; Prout, C .K.; Pearce, L. J.

40 CAMERON, Chemical Crystallography Laboratory, University of Oxford,
Oxford, 1996). ' :
[349] The molecule observed in the asymmetric unit of the smgle crystal
structure is consistent with the molecular structure of Compound 1, although
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Figure 11 displays the opposite stereochemical configuration. This
configuration was arbitrarily chosen, since the absolute configljration could
not be assigned as the crystal was a racemic twin. The asymmetric unit
shown in Figure 11 contains one molecule of Compound 1 with one water

5 molecule and one methanol molecule. _ -
[350] Example 7. Preparation and Analysis of Crystalline Form IV 17a-
ethyny!-androstane-Soc,j7]3-dio! {Form \Y; Compound 1): Solids with XRPD
pattern of Form |V was prepared from fast evapbration of a solution of
Compound 1 in 2:3 acetonitile:water solution or from crash precipitation of an

10  acetonitrile solution of Compound 1 by adding water. Alternatively, Form IV
was prepared form Compound 1 (34 mg) dissolved in acetonitrile (6 mL). This
solution was filtered through 0.2 pm nylon filter into a clean vial, whereupon |
water (9 mL) was added. The resuiting solution was allowed to evaporate
under ambient conditions and the solids were isolated by vacuum ﬁltrétion.

15 Form IV was also prepared by dissolving Compound 1 {31 mg) into acetone
(500 pL), filtering the solution through 0.2 um nylon filter into a clean vial, and
then adding water (250 pL). The solution so formed is allowed to evaporate
under ambient conditions. Solids were isolated by vacuum filtration.

[351] Needle crystal rhorphology was found for well formed crystals under

20 10X magnification with bifringence and extinction observed under polarized
light due the anisotropic nature of these crystals.

[352] The low resolution XRPD for Form IV prepared by the immediately
preceding procedure is given in Figufe 12. Listing of observed peaks for the
XRPD pattern of Form IV is provided in Table 8. Prominent peaks are at 8.31,

25 9.84, 11.28, 13.02, 13.86, 14.73, 15.00, 16.14, 16.53, 17.01, 17.76 and 18.72

+0.10 degrees 26. .
[353]
TABLE 8. Peak Listing for XRPD Pattern of Form IV-Low Resolution

30 *26 dspace (A) Intensity (%)
2.31+0.10 10,640+ 0.129 35
3.91+£0.10 9.925+0.112 5
9.84 £0.10 8.080 + 0.092 32

35 11.28x0.10 7.844 £ 0.070 39
12.36 £ 0.10 7.161 £ 0.058 10

81



21.36 1 0.10 4.160 0.019 2 22.14 0.10 4.015 0.018 20 22.95 0.10
3.875 0.017 3 23.67 + 0.10 3.759 0.016 8 23.79 + 0.10 3.740 1 0.016
7 24.27 QWOF0e/18¢378

10

15

20

25

30

35

40

13.02£0.10
13.86 +0.10
14.25+0.10
14.73+0.10
15.00 % 0.10
15.36 % 0.10
16.14 0.1
16.53 £ 0.10
17.01 +0.10
17.76 £ 0.10
18.12 £ 0.10
18.72 £ 0.10
19.35 = 0.10
20.04 = 0.10
20.31 =0.10
20.76 % 0.10
21.36 £0.10
22.14 % 0.10
22.95 £ 0,10
23.67 £ 0.10
23.79 +0.10
24.27%0.10
24.63+0.10
25.14%0.10
26.10 £ 0.10
26.73+0.10
27.24 £ 0.10
27.66 % 0.10
28.41+0.10
28.92 +0.10

6.800 + 0.052
6.390 + 0.046
6.216 + 0.044
6.014 = 0.041
5.906 = 0.039
5.769 = 0.038
5.492 + 0.034
5.363 £ 0.032
5213 £ 0.031
4.994  0.028
4.896 + 0.027

4,740 +£0.025 .
- 4.587 £0.024

4.431+0.022
4,373 £ 0.021
4.279 £ 0.020
4.160+0.019

4.015+0.018
3.875 +0.017

3.759 £ 0.016
3.740 £ 0.016
3.667 £0.015
3.615 £0.015
3.542 £ 0.014

. 3414 %0013

3.335+0.012
3.274 +0.012
3.225%£0.011
3.142 £ 0.011
3.087 +0.010
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PCT/US2009/033280

. [354] DTA and TGA thermograms for Form |V 17a-ethynyl-5a-androstane-

3o, 17B-diol using a temperature ramp of 10 °C/min, are presented in Figure

13. The TGA thermogram for Form IV shows between about 5-6% weight
loss from about 60 °C to about 105 °C or about 7% weight loss from between
about 40 °C to about 160 °C concomitant with a broad endotherm in the DTA
thermogram centered at about 88 °C followed by an endotherm at about 106
°C. These transitions are consistent with a hondhydrate pseudopolymorph
than undergoes transition to a more thermodynamically stable polymorphic
form following its dehydration. A prominent endotherm is then observed at

 about 164 °C.

[355] Since crystalline Form IV 17o-ethynyl-androstane-3a,17p-diol is a

monohydrate, it does not contain an organic solvent such as methanol or
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dioxane and thus has the advantage of being free of organic material that can
affect biological activity of Compound 1 or that may increase its intrinsic
toxicity. The presence of water in the crystal lattice is expected to contribute to
this crystal form’s stability with respect to absorbing water on prolonged |
5 storage because water is already present in the crystai [attice and thus should |
not be as hygroscopic as the corresponding anhydrate or a lower hydrate.
Based on the expected physical property of a solid with the morphology of
'Figure 14, crystalline Form IV is also expected to have a favorable intrinsic
dissolution rate due its high surface to volume ratio compared to other crystal
10 morphologies. Flow characteristics for mechanical manipulations (e.g.,
blending); however, may not be as favorable compared to other crystal
morphologies due to the directional asymmetry of the crystal shape.
[356] Example 8. Preparation of Crystalline Form V 17a-ethynyl-
androstane-3a, 17B-diol (Form V Compound 1): Solids having the XRPD
15  pattern of Form V was obtained by édding Form Il Gompound 1 (41 mg) to
2,2,2-trifluoroethanol (1600uL). Additional Form Il Compound 1 was added
to form a slurry that was stirred at 30°C for 6 days. Solids were isolated by .
vacuum filtration, air-dried and analyzed by XRPD. No definite crystal
morphology was found for the solids so formed at 10X magnification and
20  bifringence and extinction under polarized light was not observed, which
indicates a highly disordered crystalline state for this solid state form.
[357] The low resolution XRPD for Form V prepared by the immediately
preceding procedure is given in Figure 15. Listing of observed peaks for the
XRPD pattern of Form V is provided in Table 9. Prominent peaks are at 5.82,
25 9.48, 11.49, 13.50, 15.21, 17.28 and 18.93 = 0.10 degrees 28.
[358] ‘ :
TABLE 9. Peak Listing for XRPD Pattern of Form V-Low Resolution

°20 dspace (A)  Intensity (%)
30
5.82+0.10 15.186 £ 0.265 81
8.04£0.10 10,997 +0.138 9
9.48+0.10 9.330 % 0.099 90
11.49+0.10 7.702 £ 0.067 80
35 1224+0.10 7.231 £0.059 2
13.50 £ 0.10 6.559 £ 0.049 38
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0.10 3.225 + 0.011 12 28.41 0.10 3.142 0.011 8 28.92 0.10 3.087 1
0.010 7 [354] DTA and TIMthernograns for FormlV

17a- et hynyWORPHARPDst ane-  di oxane and thus has the amﬁqs&&né)/o&zso
being free of organic material that can affect biological activity of
Conpound 1 or that may increase its intrinsic toxicity. The presence
of water in the crystal lattice is expected to contribute to this
crystal formis stability with respect to absorbing water on prol onged
5 storage becd®de Ot er |s6ép$%3@g5 prese%t inthe crystal lattice and
thus shoul d ndB4ed-18s hygr 64E6HLE s the’ corresponding anhydrate or a
| ower hydr at &3-28&deld on t hé %5( @@ d phy7§ cal property of a solid
with the nor JASP&EMC%f Fi gords rysta?l ine FormIVis also
expected to h&v¥é =¥ -Wavor abfes%H SI ¢ di>ssolution rate due its high
surface to vo’dg& % &tio comidt® othe® crystal 10 nor phol ogi es.

Fl ow char act e8i%3 ¢ c'é‘ for ntePSh mani 41 ati ons (e.g., blending),
however, may d2*d%s fav E%ﬁ npared to other crystal
A

gw-w L.u
o aderm ble il

nor phol ogj es Xdé %% he di # asymrtetry of the crystal shape.
[356] Exatbl 166+ @parati &
17a- et hynyl arfdrd&4fe- 3a, 17
the XRPD 15 ﬁéﬁﬂéﬁdoof For

stalljne FormV
(Form.,V Conmpound 1): Solids having
bt ai ned by adding Form 1| :

Compound 1 (@éz o 2,2, roet hanol (1600pL). Additi onal
FormIII m?éél]\ 110was adg rmaslurry that was stirred at
30C for af'é“2§ tHi0ds wer g d by cuumfiltration, air-dried
and anal yzed Zégli No d ryst nor phol ogy was found for
the solids s i at 10 cation and 20 bifringence and
extinction u g *hdlari zed?: S not, observed, which indicates a
hi ghl y -di Pystall for $his solid state form [357]

The | ow resol RPDfo'é
precedi ng pr # is giv pure Li sting of observed peaks
for the XRPD % rg of Fog ibﬁlprow d in Table 9. Prom nent
peaks are at 010 3.053 % 0.010 21

25 [359] TGA thermogram for Form V 17u-ethynyl-5a-androstane-3a,17p-diol

A prepged by the i medi ately

using a temperature ramp of 10 °C/min shows negligible weight loss from
about 40 °C to about 160 °C while the DTA thermogram shows a prominent
endotherm at about 164 °C and is otherwise featureless. Thus, crystalline
Form V of 17a-ethynyl-androstane-3a,17j3-diol is an anhydrate (i.e., has no

30  solvent in its crystal structure). On prolonged standing, a sample of Form V
was found to have undergone a polymorphic transition to Form Il as
evidenced by XRPD reanalysis.
[360] Comparedtoa solvate containing an organic solvent, this material is
expected to have the advantage of containing no organic solvent such as

35 dioxane or methanol. In animal studies where relatively high levels of 170~
ethynyl-androstane-3a:,173-diol may be used to characterize anti-tumor or
other biologica@ activity or toxicity of the material, such high levels can
contribute significant amounts of a solvent such as methanol or dioxane in the
solvate. Such organic molecules can affect the 17a-ethynyl-androstane-

40  30,17p-diol itself in vivo when such solvents, e.g., induce or otherwise
modulate liver enzymes that adversely affect 17a-ethynyl-androstane-3c,178-
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259.48, 11.49, 13.50, 15.21, 17.28 and 18.93 -s- 0.10 degrees 28.
[358] TABLE 9. Peak Listing for XRPD Pattern of Form V-Low
Resol ut i onwo'28@/1d02$pace (A Intensity (% 5.82 0.10 1PCT85200003388 81
8.040. 10 10.9970.138 9 9.480.10 9.330 0.099 90 11.4910.10 7.702
0.067 80 12.24 0.10 7.231 1 0.059 2 13.50 0.10 6.559 0.049 38 5
10 15 20 25 [359] TCGA thernmogram for FormV
17a- et hynyl- 5a- andr ost ane- 3a41713-di ol

diol or disposition. However, anhydrates may have decreased .

thermodynamic stabitity in relationship to a corresponding hydrate, which is
exhibited by hygroscopicity, particularly at high relative humidity. Hygroscopic
materials may also be problematic due to decreasing potency in a drug |
5 substance due to its inc{easing'weight as water is absorbed or to instability of

a drug product or unit dosage form of the drug product (e.g., tablet crumbling).
Offsetting such disadvantages is-the disordered crystalline state of Fom V
that may prove advantageous due to an expected higher infrinsic dissolution
rate, since there wiil be less crystalline lattice forces to be overcome,

10 compared to a crystalline form with highly ordered crystalline state.
[361] Example 9. Preparation and Analysis of Crystalline Form VI 17¢-
ethynyl-androstane-3oc,1TB-dioI (Form VI Compound 1): Form VI was
prepared by dissolving Compound 1 (66 mg) in dioxane (2800 pL) with
sonication. The solution was filtered through 0.2 pm nylon filter into a claan

15 vial and allowed to evaporate under ambient conditions, yielding a gel, which
was then dried under vacuum for 1 day at ambient temperature.
[362] Irregular crystal fragments were obsarved, but no definite crystal
morphology could be discerned at 10X magnification; however, bifringence
and extinction under polarized light was observed, which indicates an

20  anisotropic crystalline shape that may appear highly disordered in bulk -
amount due to the presence of significant numbers of crystal defects. '
[363] The low resolution XRPD for Form VI prepared by the immediately |
preceding procedure is given in Figure 16. Listing of observed peaks for the
XRPD pattern of Form VI is provided in Table 10. Prominent peaks are 7.17,

25 9.78, 13.26, 14.25, 14.61, 15.000 and 13.69 + (.10 degrees 20.
[364] '

TABLE 10. Peak Listing for XRPD Pattern of Form VI-Low Resolution

‘28 dspace (A)  Intensity (%)
30 3.60+0.10 24.544 £0.701 6
6.69%+0.10 13.213 £ 0.200 16
7.17+0.10 12329+ 0,174 36
7.50£0.10 11.787 £ 0.159 19
9.15+0.10 9.665 4+ 0.107 4
35 9.78+0.10 9.044 £ 0.093 43
13.26 £0.10 6.677 £ 0.051 100
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Thus, crystalline FormV of 17a-ethynyl-androstane-3a, 175-diol is an
anhydrate (i.e., has no 30 solvent in its crystal structure). On
prol onged standing, a sanple of FormV was found to have undergone a
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17a- et hynyI q § tane- 3a, 1713: i ol or25d| sposition. However,
anhydr at es Pk F]l decr eas ig' 7 dyn c stability in relationship
to a corresp ) ydr at €5 GEZ s exhbi ted by hygroscopicity,
particul arly 18! ﬁiog:i rel ath %i‘b‘fﬁf' ty. bHygr oscopic materials may

al so be ;ajlljobl il cmdue to,decr §8sj ng pof ency in a drug 5substance
duetoitsni5 %illag vvelgg 2@So Wyt er I § absorbed or to instability
of a drug pr gt oak uni t 2208 0 @rm ofigt he drug product (e.g.,

t abl et crurrbl 3g) o1 fsettw § gy di sa \éantages is the disordered
crystalli Eg goq Formy 125 oY Praye advantageous due to an
expect ed |gt} I r&t pi nsi ¢ Q’bﬁsg Hid on rafge, since there will be |ess

crystalline | forces pverco 10conpared to a
crystalline f2 Trﬁgi%eltgh hi ghggfég)fg{gf@d cr ;ﬁggt alline state. [361]

Exanpl e 9. Przgggr hpon and of Gnystalline Form Vi :
17aet hyny5 a g%@g()q@e 3a, ﬁgﬁ;gbg4 (Fornjn VI Conpound 1): Form VI was
prepared ggg@/ﬂong Conpgeyndy d14 66 ng) in dioxane (2800 pL) with
soni cation Igtl on V\@.gzg‘ibbg‘ ed thyough 0.2 pmnylon filter
into a cl eanzg iL@ljpand al  eyedobp evapar ate under anbi ent

condi ti.ons, )Qb%?@loqg a gel33m§b12/vas then dried under vacuum for 1
day at ar‘gtg,l ent 1bemner at ur ez 2gd 36812 I rregul ar crystal fragnents were
observed, but27|39i@qf0| nite e¢pyst@biaor phgl ogy coul d be di scerned at
10X magni fi cagijem;p. fgowever ;148 £5.bngence 7and extinction under

pol ari zed |i ghtjowasgobser vegdso Mpbah i ndiccates an 20 ani sotropic
crystalline sbapeotipat mayszappeanidhi ghl 8 di sordered in bul k. anount
due to thg presence of significant nunbers of crystal defects. [363]

The | ow resolpgs aO‘ﬂhéFEiBFhrfawsudiﬁmﬁuﬂw veRatyag -G aidiestanered1ap-eloy
pr ecedi ng proce ure is given in Fi 8ure 16. Listi ngtpof observed peaks

for the XRPDspewe éyfigwe 1I?cﬂ*’ avidas 3 TGARRIMeEERM Withabpy Stepweishthent

peaks are 7.}, tZ@?c !@at?cﬁ:t sé%aﬁd a%tﬁé%&&g(%&ﬁf&néﬁo&aopco 10
degrees 20. g16 Peak Listin RPD Pat tern Rf Form

VI - Low Resol @ al@cwtdSQ p%é‘@d @QT%WSHB‘P@W(( er cghpratprbqprre@ﬂ% wit

40 broad endotherm centered at about 70 °C immediately followed by a poorly
defined broad exotherm. This thermal data is consistent with a solvate that
desolvates with rearrangement of the crystal lattice to form a
thermodynamically more stable desolvate or partial desolvate. The DTA
further shows a subsequent prominent endotherm at 164 °C.
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[366] The 'H-NMR (CDCls) spectrum of Form VI 17a-ethynyl-5a-androstane-
30, 17B-diol exhibits additional resonance (& 3.64 ppm) as compared the
proton NMR spectrum of anhydrate Form lil, due to dioxane solvent. Prior to
dissolution of Form VI for NMR analysis, the Form VI sample was washed
with CCls to remove non-specifically absorbed surface solvent. Proton NMR
spectroscopy thus indicates Form VI is a dioxane solvate, which is supported
by the DTA/TGA data, and is most likely a mono dioxane solvate based upon
integration of the & 3.64 ppm resonance and the weight loss in TGA. After
prolonged standing at ambient temperature and pressure, the Form VI sample
was reanalyzed by DTA/TGA and proton NMR. The thermal reanalysis now
shows no TGA weight loss and no desolvation events in DTA. Furthermore,
proton' NMR now shows significant diminution of the § 3.64 ppm resohance.
Thus, desolvation of Form VI may occur if storage precautions are inadequate
and may be accompanied by a polymorphic transition to a more
thermodynamically stable form such as Form Iil.

[367] Form VI as a dioxane solvate is expected to be useful as an internal
standard for quantifying amounts of Compound 1 by proton-NMR or '*C-NMR
spectroscopy in samples with an unknown content of Compound 1.
Usefulness of Form VI as an internal standard in proton NMR spectroscopic
analysis will be due to the presence of a singlet of relatively high intensity in
the proton NMR spectrum due to eight magnetically equivalent protons
contributed by the dioxane solvent that is in a precise 1:1 ratio to Compound 1
with respect to Form Vi that is added to the sample to be quantified,
Usefulness of Form VI as an internal standard in '*C NMR spectroscopic
analysis will be due to the presence of a singlet of relatively high intensity in a
proton decoupled '*C-NMR spectra due to four magnetically equivalent
carbons contributed by the dioxane solvent that is in a precise 1:1 ratioto
Compound 1 with respect to Form VI that is added to the sample to be

"quantified.

[368] Example 10. Preparation and Analysis of Crystalline Form VIl 170
ethynyl-androstane-3¢,17B-diol (Form VII Compound 1): Form VIl Compound
1 was prepared by dissolving Compound 1 in ethanol (1.2 mL) at 47°C. The '
solution was evaporated to half volume under nitrogen causing a solid mass
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16.83 0.105.268 0.0318 17.04 0.105.204 0.03017 1017.28 0.105.132

0.03011 17.67 0.105.019 0.02816 18.27 0.104.856 0.02625 18.69
0.104. 748 WO20P0H8W58 9 53 0. 104.545 1 0.02314 1519.92 Y& TEA004833280
0.0226 20.31 0.104.373 0.0217 20.52 0.104328 0.0219 20.91
0.104.248 0.02018 21.39 0.104.154 0.01912 2021.57 0.104.120
8'23215 21.78 0.104.081 0.01920 22. 65 0.103.926 0.01711 23.55

. 78 0.0168 23.91 0.103.722 01511 2 103, 61
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27.39° 0.103. 17 103" 1Q3. 069

0.

0104 29. 64Th@ mpggreoq.@ hqgt@ltggﬂﬁ which causeg complete (? SSO(PUtIOFI an
cooled to ambient temperature, causing a small amount of solids to form. The

5  mixture so formed was refrigerated for several hours and the resu]ting solids
" were isolated by vacuum filtration.
[369] Irregular agglomerated crystals were observed at 10)( magmflcatlon
that did not permit description of crystal morphology. Examination under
polarized light did exhibit domains having bifringence and extinction, which
10  indicates an anisotropic crystalline shape that may appear highly disordered
| _in bulk amount due to the presence of significant numbers of crystal defects.
[370] The low resolution XRPD for Form VI prepared from the immediately
preceding procedure is given in Figure 18. Listing of observed peaks for the

I5

XRPD patitern of Form Vil is provided in Table 11.

Prominent peaks are at

591, 9.78, 13.47, 14.16, 15.78, 17.85, 19.50 and 21.45 + 0.10 degrees 28.
[371]
TABLE 11. Peak Listing for XRPD Pattern of Form VII-Low Resolution
20 "26 dspace (A)  Intensity (%)
5.91+0.10 14.955 = 0.257 26
831+0.10 10.640 = 0.129 19
9,78 +£0.10 9.044 £ (.093 100
- 25 10.41%0.10 8.498 £ 0.082 4
- 11.37%0.10 7.783 + 0.069 17
11.88 +0.10 7.450 + 0.063 . 19
12.24 + (.10 7.231 £ 0.059 4
1347+ 0.10 "6.574 = 0.049 44
30 14.16£0.10 6.255 £ 0.044 49
14.46 % 0.10 6.126 £ 0.042 18
15.54+0.10 5.702 + 0.037 26
15.78 £ 0.10 5.616 +0.036 51
16.50+0.10 5.373+£0.033 22
35 16.71+0.10 5.306 £ 0.032 16
" 16.98+0.10 5222 +£0.031 . 5
17.43 £ 0.10 5.088 £ 0.029 7
17.85+0.10 4,969 £+ 0.028 31
18.69+0.10 4,748 £ 0.025 6
40 18.99:+0.10 4,673 +0.025 9
19.50£0.10- 4,552 +0.023 - 67
19.71 £0.10 - 4.504 £0.023 21
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[ 3651 Thermal analysis of Form Vi

17a- et hynyl- 5a- andr ost ane- 3a, 1713-di ol shown in Figure 17 provides a
TGA t her nogo200Nwe288 about 5% wei ght | oss from about 40 PCT{US2eB08828085
C and about 12% wei ght | oss from about 40 C to about 180 C and a DTA
t hernogram (after calibration correction) with a 40 broad endot herm
centered at about 70 C imediately foll owed by a poorly defined broad
exotherm This thernmal data is consistent wwth a solvate that

desol vat es wi20h2 £8dPr angen®dd8 08.021he cryldtal lattice to forma

t her nodynani @a#f 3 0dBre st abl4 H@8A vat e 3dr partial desol vate. The DTA
further showd2&6s$0d8equent 3 P¥ord-Pnt enddtherm at 164 C. [366] The
11-1-NVR ( CDEB.39 =9d€ct r um dF87TFol-Hoy| 10 '

17a- et hyny1- 3402#8r18st ane3a7B760-81%]1 exHebits additional resonance
(63. 64 ppn) &a4.6%efdlred cheﬁ?rﬂeQ%ﬁ NVR dpect rum of anhydrate Form
111, due to @68%&fd0sol vent->>F 9Bk to didssol ution of FormVl for NMR
anal ysi s, th@Sgeeml¥ sanpl&26&0ashed”s with CCl4 to renpve
non-speci f i cabb§=8d80or bed 3%4a@813s0l vedt. Proton NVR spectroscopy

t hus i ndilfat @64¥8PA0VI is R3WH%Be sol dte, which i s supported by
the DTA/ TGA @664+ 0dAd is nd3t64 PR v a Mdno di oxane sol vate based
upon i nt egr a268h=8f10t he 533-318 HHM% esonddAce and the weight |oss in
TGA. After pRéldafda st andd-Al 2¥-OHnbi ent® tenperature and pressure,
the Form VI 3&RHt8-180 was 3 E8a9-0Hed by 3DTA/ TG and proton NVR The
t her mal rléandBykit8-thow shodd!dipl- wei ght | oss and no desol vati on
events in DTA. Furthernore, proton NVMR now shows significant

di mi nution ofizidpeTéA hdthogiam for FeMATA 8 7o-Bityayl-SisaadresttheBudi7Bdwl m VI
may occur if "storage precautions are inadequate and

may be
acconpani ed b§ing agemperstushramp eialfsiG/mgshoys fetires apgut 2% 10 negligivle
t her modynani gatdny|0sd fBinSatlat 40 'kt T6U 90 While the DIAthedugrany! as a

di oxane solvate is expected to be useful as an internal standard for
quant i fyi2lg aheume srostiness epeRtierm akAPOHE %2 [IHS Sfherwies fggireless.

spect r oscopy thijs, SAERLIRR FrinlVIBG 170kdie-aaiibQavie-9d, 1 Z8-aRDismbst likely
Usef ul ness of Form VI as an internal standard m@grot on NVR

spect r oscopi @n20byrinipdi.e, has N0 spivehi Hserysial SEREY@hcBNHIOIANEIngl et of
relatively hisghint £Bshbi¥ of Porn1911 a8 teUnd WY RasdatdertRediisolyrodhight

magnetical | y equi Val ent” protons contributed by the di oxane sol vent
that is in atgngignsie Form il a¢ pydensedbypBiitiy reenalveis: r espect to Form VI

that is @qdeggrm EHBpARIR gf%@m%%oﬁmﬁmd dr &danibselentnersmabridias m VI

as an intern Standard in MR spectr.oscopi ¢ 25anal KSi will be
due to the praeestrEiodave the atyraiags Pl ¢NaRING BP PraFNIRPVRD & in a

prot on decoup)|idnd dGndNEL& PaFAriRarkiedibowhererelaR@Nehipls Rivels ot qpival ent
carbons contri buted by the di oxane solvent that is in a @rem se 1:1

rati o to Comgthwny-anduistanerdss bdcdiokrpayin wied toChaaciedze anfisimay of he
sanple to be [ : ; HOT ) ! nd
Ang}) ysi s of &ﬂ.l%gp fglcﬁg!cﬁgaﬁyg@né @?’iﬁb@;gﬁéﬁﬁgﬁ%‘{hﬁ a%g?lgg??m- di ot

( For m' VI 130Conpuitibte sionifiEantamauntscs mssiveat chas mteanal abdigyargin 88 vi ng
Compound 1 i 1,61Ra8qd c(réal%c Fﬁo)ecﬁfesﬂ&?aﬁ%ﬁ%éﬁd’éﬁ%ﬁ%‘%ﬁéro@ﬂéﬁﬁor ated to

hal f vol ume under nitrogen causing a solid mass 5. 9.78, 13.47,
[369] TABLE3&17p1inl ksl it ivosyheh BLEIS solgants @ i e arptheswisg. 10

degrees 20. Peak, Listing for P £ F V. 3 it ion
d space (Al mogH@*'et lyef s52vmss t%%a@xgr‘g%@%gctq 7orethyhvi érjldrbﬁ%{\‘lﬁéﬁliﬂ
diol or disposition. However, anhydrates may have decreased
35  thermodynamic stability in relationship to a corresponding hydrate, which is
exhibited by hygroscopicity, particularly at high relative humidity. Hygroscopic

materials may also be problematic due to decreasing potency in a drug
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14.955 0.257 26 8.31 0.10 10.640 0.129 19 9.78 + 0.10 9.044 0.093
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substance due to its increasing weight as water is absorbed or to instability of
a drug product or unit dosage form of the drug product (e.g., tablet crumbling).
[374] Example 11. Preparation and Analysis of Crystalline Form VIl 170~
ethynyl-androstane-3c.,17B-diol (Form VIl Compound 1): Form VIl was

prepared from slow evaporation of a dichloromethane solution of Compound
1. Visual examination under 10X magnification shows irregular shaped
crystal fragments. The low resolution XRPD for Form VIII prepared by the
immediately preceding procedure is given in Figure 18. Listing of observed
peaks for the XRPD pattern of Form Vil is provided in Table 12. Prominent
peaks are at 11.13, 15.96, 16.62, 17.76 and 18.75 = 0.10 degrees 20.

[375]

‘20
9.39 + (.10
10,11 £0.10
11.13£0.10
13.50 = 0.10
14,76 £ 0.10

15.96 £ 0.10°

16.62 £ 0.10
17.76 £ 0.10
18.75 £ 0.10
19.08 £0.10
20.16+0.10

22.29+0.10 -

22.86+0.10
23.73+£0.10
24,00+ 0.10

-2430+£0.10

25.17x0.10
25.38+0.10
25.74 +£0.10
26.16 £0.10
2796 £0.10
28.41£0.10
29.85+0.10

d space (A)
9.419£0.101
8.750 £ 0.087
7.950 +0.072
6.559 +0.049
6.002 £ 0.041
5.553 £ 0.035
5.334 £ 0.032
4.994 +0.028

- 4.733+0.025

4.652+0.024
4.405 £ 0.022
3.988 £ 0.018
3.890+£0.017
3.750+0.016
3.708 £ 0.015
3.663 £ 0.015

3.538£0.014

3.509+0.014
3.461 £0.013
3.407 £0.013
3.191 £0.011
3.142 £ 0.011
2.993 £ 0.010

TABLE 12. Peak Listing for XRPD Pattern of Form VIil-Low Resolution

Intensity (%)
10
11
35
6
9
100
26
31
28
14
5
10
11
22
10
22
7
9
8
12
10
22
6

[376] TGA thermogram fo'r Form Vil 17a-ethynyl-5o-androstane-3a;, 17p-diol '

using a temperature ramp of 10 °C/min shows negligible weight loss from
about 40 °C to about 160 °C while the DTA thermogram shows a prominent
endotherm at about 164 °C and is otherwise featureless. Thus, crystalline
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Form Vil of 17a-ethynyl-androstane-3c,17p3-diol is most likely an anhydrate

. (i.e., has no solvent in its crystal structure).

[377] Compared to a solvate containing an organic solvent, this material is
expected to have the advantage of containing no organic solvent such as
dioxane or methanol. In animal studies where relatively high levels of 17d-
ethynyl-androstane-3c,17p-diol may be used to characterize anti-tumor or
other biological activity or toxicity of the material, such high levels can
contribute significant amounts of a solvent such as methanol or dioxane in the
solvate. Such organic molecules can affect the 17o-ethynyl-androstane-
3a,17B-diol itself in vivo when such solvents, e.g., induce or otherWise
modulate liver enzymes that adversely affect 17a-ethynyl-androstane-3c,17p3-
diol or disposition. However, anhydrates may have decreased
thermodynamic stability in relationship to a corresponding hydrate, which is
exhibited by hygroscopicity, particularly at high relative humidity. Hygroscopic
materials may also be problematic due to decreasing potency in a drug
substance due to its increasing ‘weight as water is absorbed or to instability of
a drug product or unit dosage form of the drug product (e.g., tablet crumbling).
Due to its disordered crystalline state Form VIl may be expected to have a
greater intrinsic dissolution rate compared to more ordered crystalline forms.
[378] Example 12. Preparation and Analysis of Amorphous 17-ethynyl-5c-
androstane-3a,17-diol (Amorphous Compound 1): Compound 1 (52.0 mg)
was dissolved in 200 pL of methanol by heating in an 80 °C water bath. The
solution was allowed to reach room temperature whereupon 20 L of water
was added with swirling. The solid- so formed was filtered, washed with cold
methanol and dried under vacuum to give 24.3 mg of the title material.

- [379] The XRPD pattern given Figure 20 is a halo with no distinctive peaks,

which is indicative of amorphous material. The DTA/TGA thermograms

‘provided in Figure 21, show an endothermic event at about 81 °C in the DTA

trace with about 7% decrease of weight in the TGA thermogram from about
35 °C to about 60 °C, using a temperature ramp of 10 C/min. These thermal
events are indicative of desolvation. An exothermic event in the DTA trace is
subsequently observed at about 120 °C, which indicates a transition from
amorphous to a thermodynamically stable polymorph has occurred. This
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19.50 0.10 4.552 0.023 67 19.71 0.10 4.504 0.023 21  20.52 21.45
22.86 0.10 0.10 0.10 4.328 4.143 3.890 0.021 0.019 1 0.017 13 31
12 23.49 1WQ.29¢/18023870. 016 10 24.03 PCT/US2009/033280

polymorph, presumed to be Form 111, then exhibits a prominent endotherm at
about 163 °C.

1380] Amorphous compound 1, with varying degrees of crystallinity was al‘so
obtained form me[t—quenching Form Il according to the following procedure.

5  Form Ill was lightly crushed with a spatula in a vial that was then p!aced inan
oilbath set at 175 °C. A nitrogen stream was run through the vial and the vial
kept in the oilbath until the sample had melted. The vial was th'en removed
and quickly placed in a bath containing dry ice with acetone. The sample was '
placed in a freezer under desiccant and analyzed by XHPD for crystallinity.

10 [381] The propensity of amorphous material to convert to various crystalline
forms was studied by vapor stressing melt-quenched Compound 1, prepared
from Form Ill by the immediately preceding procedure. Studies at high
humidity indicate that amorphous Compound 1 will convert back to Form Il
further indicating that Form Il is the most thermodynamically stable

15  polymorphic form provided Form Ill is not exposed to methanol-water .

[382] Example 13. Preparation of Formulations Comprising 17o-ethynyl-50-
androstane-3c, 178-diol in Solid State Form: The following Table are lists of _
ingredients used in preparation of capsule formulations containing Compound
1 in solid state form.

20 [383]
Table 13. Formulation Containing 25 mg Solid State Compound 1

Drug Substance ' % Wiw mg/capsule
Compound 1 micronized 13.9 25.0
Excipients
Sodium lauryl sulfate, NF 10.0 18.0
?ﬂ:if;rgﬂallgg cellulose, NF 65.6 . 118
Crospovidone, NF (Polypasdone XL- 10.0 18.0

| Magnesium stearate, NF 0.5 1.0
Total ‘ 100 180
Hard gelatin capsule # 2

Table 14. Formulation Containing 5 mg Compound 1 in Solid State Form

Drug Substance % wiw mg/capsule
Compound 1 micronized 28 50

92



10.10 3.703 1 0.015 12 24.63 1 0.10 3.615 0.015 7 25.02 1 0.10
3.559 0.014 8 25.26 0.10 3.526 1 0.014 7 25.68 0.10 3.4690.013 2

26.43 0. 1wo38®201259. 013 13 PCT/US2009/033280

Excipients _
Sodium lauryl sulfate, NF 10.0 18.0
Microcrystalline cellulose, NF '
(Avicel PH 102) 67 138
Crospovidone, NF (Polypasdone XL~ 10.0 18.0

-+ Magnesium stearate, NF 0.5 1.0
Total - 100 180
Hard gelatin capsule # 2

[384] The following are ingredient lists used in preparation of a suspension
formulation of Compound 1 in solid state form.

5 Table 15. Suspension Formulation Containing Compound 1
in Solid State Form .

Drug Substance % wiw
Compound 1 micronized 2-10
Excipients
Polysorbate 80 2.0
Carboxymethycellulose (CMC) 0.1
Sodium Chloride 0.9
Phenol 0.05
Deionized water Remainder

[385] In the formulations above and in the fo[llowing examples solid state
torms of Compound 1 (e.g. amorphous or crystalline Form I} are preferably

10 micronized to a mean volume weighted particle size (Dv, 50) of between
about 3 to about 100 microns prior to biending with excipients. In one
embodiment, Polymorph Form 1Il is micronized to give a particle size with (Dv,
90) = 10 um (particle size that contains 90% (volume weighted) of ali the
particles). Selection of appropriate particle size is a tradeoff between

15 improved bioavailability for a solid state form of Compound 1 in a given
formulation due to improved dissolution rate of solid state Compound 1 and
increased manufacturing cost of the formulation as particlé size decreases.
For example, particle sizes with a mean volume weighted particle size or
average diameter of less than about 3 microns typically requires fluid bed

20  micronization (for example, see Julia Z. H, et al. "Fluid bed granulation of a
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26.64 0.10 3.346 0.012 11 26.91 1 0.10 3.313 0.012 23 27.75 0.10
3.215 0.011 8 28.08 1 0.10 3.178 1 0.011 3 28.71 0.10 3.110 1 0.011
7 [372] TEEORMEAMBEY am for Form VI | PCT/US2009/033280
17a- et hyny1l- 5a- andr ost ane- 3a, 1713- di ol

poorly water soluble, low density, micronized drug: comparison with high
shear granulation" /nt. J. Pharm. 237 (1-2): 1-14 (2002), which is more costly
than jet milling to a larger pérticle size and is a process more difficult to scale
.up. . A

5 [386] With dosage strengths of less than 5 mg (e.g., 1 mg) pre-blending of
micronized Compound 1 with a surface active agent such as sodium lauryl
sulfate is sometimes conducted prior to blending with the remaining excipients
in order to obtain a uniform distribution of Cornpound 1 within the formulation.
[387] Example 14. Prostate Cancer: Treatment of Androstenedione (AED)-

10 stimulated CaP in a Tumor Model using a Formulation Prepared from
Crystalline Form II. | |
[388] Castrated SCID mice (six week-old) were implanted with a 5 mg AED,
60-day time-release pellet (Innovative Labs, Sarasota FL). After three days,
all mice were injected subcutaneously in the right flank with 100 pL of 7.5 x

15  10° LNCaP tumor cells in phenol red-free RPMI mixed 1:1 with Matrigel.
Tumor volumes were measured weekly and caiculated as a2 x b/2 with a
being the width and b the length of the tumor in millimeters (reported as mm®).
[389] To test the effect of dose on tumor incidenbe, a total of 48 castrated
male SCID mice were implanted with LNCaP tumor cells as described, and

20 the mice were randomly divided intc 4 groups of 12 animals each to prbvide
vehicle control (30% cyclodextrin-sulfobutylether in water) group and
treatment groups using 4 mg/mouse/day, 1 mg/mouse/day, and 0.4 mg .
/mouse/day). Treatment groups used a liquid formulation prepared by
dissolving a solid state form of 17a-ethynyl-androst-5-ene-3c,173-diol

25 (Compound 1) inrvehiclé, which provided 20 mg Compound 1 per mL in 30%
cyclodextrin-sulfobutyiether in water. The liquid formulation so prepared was
administered 24 hours after tumor inoculation as a 200 ML intraperitoneai {ip)
injection. - All animals were dosed daily for 28 consecutive days and tumor
volumes were measured weekly.

30 [390] The results of this study {Figure 22) showed a significant reduction in
tumor incidence (compared to vehicle) in the two highest dose groups, (1 mg,
p=0.006, n=11; 4 mg, p < 0.001, n = 12), with decreases in tumor volume
apparent in all three dose groups (Figure 9). There was a statistically
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using a tenperature ranp of 10 C m n shows between about 2%to
negli gi bl e wei ght | oss from about 40C to about 160C while the DTA
t her nogr anWRQ0eH00s8 a pr om nent endot herm at about 164 RCTAiSA000433280
ot herwi se featureless. Thus, crystalline Form VIl of

17a- et hynyl - andr ost ane- 3a, 1713-diol is nost |ikely an anhydrate
(i.e., has no solvent inits crystal structure). On prol onged

standi ng, a sanpl.e of Form VLI was found to have undergone a
pol ymor phi ¢ ﬁ'ﬁﬁlﬁaﬁ gelay B e Fme e 8 %Sé@#@éH@eavqswmi%emaﬁm@ﬂs.
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ol vent such WG R 8RR GAMTC R CarToe MO\ B el ¢
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Si Igni ficant agmstrated SUIDaic®tecenéd ABODelists R aR@ Inottilaldt ANNGaP t he
sol vate. Suc e

i I af fect the
T7a ot hyny! - aHAPGonma R oferasasttaaione; Ahek 6 tRwA IS vent s
e]; ]9, , i Eguce rﬁma,alhémﬂwf were paed Iaytm;ﬂéjrgelumn_awme@c_mhajseadmwaﬁwas
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h t .y, at hi re ive m Hygroscqpi ¢
maer ol 5. nay S e eSS s o g ik e e Mo 218l LA o v vBREE oy ug
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di chi or ongt hoeiees(tRl Binfih ind Bedy HICRREWER: AIBREDIMENRRESL RN 30,
magni fi cati owvesoaintaineddirdugh thehemeske efrthiststudyf(p adgh@).sA sigﬁﬁcarruwd

| uti X k I I I i
br ocedure. i s SsctperceRi b afes n B SR3Gh: bloub I THAL ol Al BEE T 09
XRPD pat t er n byROfermarei(p <i0039b\Nadetor rediiglidrewdsseeprinuehigegralPpeaks

TABLE 12, podk YR WP pks i BE G rp not it A BRefe pbr 01
28d spacel( Amegsiabletty Qawy15159039 0. 109. 419 0.10110 10.11 0.108. 750
0 SBTIL L Lo SABabgB R A e oL
0. 03226 17. 7@nalpzernda Saplan-Mpieypgstuct ignivestinmtas avith e expchRezank test
applied to test for the significance of the difference. Reduction of tumor
volume is defined as a reduction in volume of at least 20% of the baseline
25  volume, persisting to the end of the study. To detect the difference between
active and control group, Fisher's exact test and exact 95% Ci for the
difference was applied. A tumor of non-measurable volume is a tumor that,
with the methodology at hand, measures 0 to the end of the study. The growth
rate of a tumor was also analyzed via the mixed model.
30 [394] Example 15. Induction of apoptosis in cells undergoing
hyperproliferation: The following study determined the effect of a formulation
prepared with a polymorph of 17¢-ethynyl-androst-5-ene-3c,, 178-diol

(crystalline Form 1ll of Compound 1) on a prostate tumor cell line.
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1 (52.0 o) ‘f?s%[' @%@ bﬂdgggﬁeﬁhhe@ h%@%@fohﬂul@lﬁﬁﬂr@ﬁhré@ an 80

C water bath reach _roomt enper

wher eupor2020 with @Olmréh Oi/\bYSJt'atBHéﬁfaVlﬂfPﬁt %ﬁﬁ‘@ B B-ciah Cryilling Fé’H“ﬁ'!)r med
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give 24.3 ny I'e ‘ma
by the administration of the carcinogen N-methyl-nitrosourea (NMU).

Additionally, the activity of Compound 1 was compared to TAMOXIFEN™
((2)-2-[4-(1,2-diphenylbut-1-enyl)phenoxy]-N, N-dimethyl-ethanamine),
25  ARIMIDEX™ (anastrozole) and TAXOTERE™ (docetaxel), which are drugs
currently used to treat breast cancer.
[399] Seven week old female Lewis rats (150 animals, 104 required for the
study) were anesthetized with isoflurane for NMU administration. NMU was
the administered ip. at a dose of 50 mg/Kg. Mammary tumors that developed
30 were measured using a vernier caliper with two axes of the tumor measured
in cm. Treatment commenced using a liquid formulation of Gompound 1,
prepared by dissolving crystalline Form | in vehicle, when rats have a tumor
volume of 0.5 cm X 0.5¢m (at about 12-20 week of age). Treatment
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[379] The XRPD pattern given Figure 20 is a halo with no distinctive
peaks, which is indicative of anorphous material. The DTA/ TGA

t her mogr anWORPENIPEY i n Fi gure 21, show an endot her m c RETEHROGHOIEHO UL
81 Cin the DIA trace with about 7% decrease of weight in the TGA

t her nogram from about 30 35 C to about 60C, using a tenperature ranp
of 10 ¢ mn. These thermal events are indicative of desolvation. An
exotherm c event .in the DTA trace is subsequently observed at about

120 C, whi ch SORERUeSes28cansapdive days, followed iy P8 avs ok hsarvation.

t her nodynan qadrhiafitaons Wére ¥EmbRdy \Dﬁ’éh #H8iselof 2em XDes walleached in
2009/ 100258PCT/ 11S2009/ 033280 FOl ynor p presuned to be Form ||

t hen exhi bi t SCSOTHRRARA WENWPCR insbiul EP%Q&W‘B%M 163 C. p80] Am)rphous

conpound 1, \idd) YRé wmm&w gﬂ)@p@weﬁerbaé@aaivbbamw W (Ab HeatrRthai ned
formnelt-qu accordjn the fol [ow ng. procedure.

hi n rm |l
5Form 11 | 5vva§’e|% MOWG%G’@WWP%X Béﬂlﬁwtwﬂthar 'v.%ater% K4P was t hen
placed in an tl@h{nﬁﬁf&brcﬁfb (@h‘igﬂ?ﬂf’ar@tl Mg, rtﬁ@@%taﬁidaﬁﬁtﬁew@ ngUﬁbsthrOUgh

the vial and the vial 2, ékh:b until the Sﬁnpl e had
ol ted . The JERD AR HDIPUF PAMAKI N, Bryrosmaeseinnivter bat h
cogt ai Sl ng dr(s(ﬂlrwagm tdbmeil@a@entTW@mE@“ \4a8 alﬁtiombﬁﬁnbr?ga?fgrgeelh]eZ%
under desiccant an ana Aty e
propensi ty of"URIERHHLG B'r'mgi ﬁ ﬁ@’é&ﬂ@é‘?kéh ous crystalline
f orms wgafost WﬂdFlerle\Bﬁmbl wsumeeﬁerrbérg onam:ntnawmmlmdnﬁm plb’gdd 1,
prepare rom Form | Yy _precedin r ure.
St udi es at hi%§ ﬁ'"ﬂlﬁﬁpéief’%eﬁ gggg d%é'\ﬁﬁ'r Eﬁ'&? tég??g% gfr\ﬂ"? fo
convert back atrewRamor &4 borhptirédilw vehiuﬂe (e 01001). Médidotimedto new fuhtbr nmost
t her rodynam cal st ahl. e Vi Form I i S not
exposed to nﬁ{%ﬁ% stwal{ 'cf Pa pf‘pfﬁé f%gé E?’@p"ﬂﬁ‘a‘tg?raﬂ l{ﬂd
For mul at i ons wBizhpepresends ét?laasitahwaydld Ham}dhs thetowoerrdee bf -sdeaid tumofol i d
State For L hgredi yused:i.n
ot epar o 19n SR EUhEbEdo EMEBLBLE. Thibh Aba iR BRI o
state form 2ab4[@8sipefmbhed TBXOFEREN aitom42pmda6mpg.lrﬁi51 atg @gl i d
St ate Conpou Iﬁﬂf@ % KPS
m croni zed 1QHB%M%§SI E“Ii en ?thé’nédAg(dlﬁ]‘:l I auray(anees@F_fn@i@%g,quF 10.0 18.0
[402] Figure 26 shows tumor burden by volume for the experimental groups
during the course of the study. Tumors grow unchecked in the vehicle treated
20 group. Compound 1 treatment consistently shows less tumor burden than for
the vehicle treated group (Day 7 on: p < 0.001). Combination treatment with
Compound 1 and TAXOTERE™ shows smailer burden profiles than
TAXOTERE™ alone (Day 7 on: p < 0.05).
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M crocrystalline cellul ose, NF (Avicel PH 102) 65.6 118 Crospovi done,
NF (Pol ypasdone XL- 10.0 18.0 Magnesium stearate, NF 0.5 1.0 Total
100 180 Hard gelatin capsule # 2 Tabl e 14. Formul ati on Cont ai ni ng
5 ng Conpound 1 in Solid State Form Drug Substance % w w ng/capsul e
Conpound 1 mcronized 2.8 5.0 WD 2009/ 100258PCT/ US2009/ 033280

Exci pi ents

What is claimed is:
1. Crystalline 17o-ethyny-5c-androstane-3o, 17p-diol.

2. The crystalline 17a-ethynyl-5o-androstane-3e;, 178-diol of claim 1
wherein the crystalline 17a-ethynyl-So-androstane-8e,178-diol is substantially
free of amorphous 17a-ethynyl-5a-androstane-3c;, 1 783-diol.

3. The crystalline 17a-ethynyl-50-androstane-3c,173-diol of claim 2
wherein the crystalline form of 1 7a-ethynyl-5c-androstane-3a,173-diol is an
anhydrate or is characterized by a weight loss of about 0.5% or less when
heated between about 40 °C to about 105 °C.

4. The crystalline anhydrate of claim 3 wherein the anhydrate is Form
Ii1, Form V, Form VI or Form VIt 17a-ethynyl-50-androstane-3o,17B-diol or a

mixture thereof.

5. The crystalline 17¢c-ethynyl-5a-androstane-3c, 17p-diol of claim 4
wherein the Form Il is substantially free of other anhydrates and is
characterized by or has an X-ray powder diffraction pattern with peak
positions of 9.85, 11.33, 15.96, 16.48 and 18.95 = 0.10 degrees 2-theta,
optionally with one two or three peak positions selected from the group
consisting of 9.30, 11.33, 13.45, 16,16 and 17.42 + 0.10 degrees 2-theta.

6. The crystalline 1Tcx-eth‘ynyl-Sa-androstane-3a,1 7[B-diol of claim 4
wherein the Form Ill is substantially free of other anhydrates and is
characterized by or has a thermogravimetric analysis thermogram with
negligible weight loss, optionally & loss on heating of about 0.5% by weight or
less, when heated from a{bout 40 °C to about its melting temperature using a

temperature ramp of 10 °C/min.
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Sodi um [ auryl sulfate, NF 10.0 18.0 Mcrocrystalline cellul ose, NF
(Avicel PH 102) 767 138 Crospovidone, NF (Polypasdone XL- 10.0 18.0
Magnesi um stearate, NF 0.5 1.0 Total 100 180 Hard gel atin capsule # 2
[384] The following are ingredient lists used in preparation.of- a
suspension fornul ation of Conpound 1 in solid state form 5Table 15.
Suspensi on Fornul ati on Contai ning Conpound 1 in Solid State Form Drug
Substance % w w Conpound 1 mcronized 2-10 Exci p| ents

7. The crystalline 170c-ethynyi Sa-androstane-3o., 17p-diol of clanm 4
wherein the Form |11 is substantially free of other anhydrates and is
characterized by or has a differential scanning calorimetry thermogram with a
prominent endotherm at about 164 °C obtained using a using a temperature
ramp of 10 °C/min. ' '

8. The crystalline 170-ethynyl-So-androstane-3o, 178-diof of claim 4
wherein the Form Ill is substantially free of other anhydraies and has a IR-
Raman spectroscopy spectrum with peak positions at about 1236, 1190 and
490 cm-1, optionally with one, two or three peak positions selected from the
group consisting of about 1458, 1435, 619, 604, 526, 237 and 206 cm-1 or is

- substantially identical to that of Figure 5A or in the region if Figure 5A
represented by Figure 58.

9. The crystalline 17o-ethynyl-5c-androstane-3o, 17B-diol of claim 4 as
Form Ill crystal substantially free of Form V, Form VIl or Form VHI 17a-
ethynyl-6a-androstane-3a, 17B-diol, optionally wherein the Form Il crystal
comprises at least about 90% w/w of all crystalline 17a-ethynyl-50-
androstane-3c, 173-diol that is present. '

© 10, The crystalline 17a-ethynyl-5c-androstane-3a, 17-diol of claim 2
wherein the crystalline 17a-ethynyl-5o-androstane-3c, 17B-diol is a solvate.

11. The crystalline 17o-ethynyl-5c-androstane-3e, 17p-diol of claim 10
wherein the crystaliine 17o-ethynyl-5a-androstane-3c;, 17p-diol is Form |,
Form |V or Form VI, wherein the Form |, Form IV or Form VI “EToa-ethyﬁyl—Soc-
androstane-3a;,17B-diol is substantially free of the other crystal forms of 170-

ethynyl-5o-androstane-3o,17j-diol.

12. The crystalline 17a-ethynyl-5a—androstane-3a,17[3-&1’01 of claim 11
wherein the crystalline form is Form I that is characterized by or has an X-ray
powder diffraction pattern with peak positions at 10.59, 12.33, 14.72 and
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Pol ysorbate 80 2.0 Carboxynet hycel | ul ose (CMC) 0.1 Sodi um Chl ori de
0.9 Phenol 0.05 Dei oni zed wat er Renai nder [385] In the formul ations
above and in the follow ng exanples solid state forns of Conpound 1
(e.g. anorphous or crystalline FormIll) are preferably 10 m croni zed
to a mean vol unme wei ghted particle size (Dv, 50) of between about 3
to about 100 mcrons prior to blending with excipients. In one

enbodi nent, Polynorph FormIll is mcronized to give a particle size
with (Dv, 90) = 10 pm (particle size that contains 90% (vol une

wei ght ed)" of g16.04h6.1paie§ﬂael2€t_ﬁéta, oﬁebramuymno@é, t@@_bll‘ifhlfgeip%taﬁs aaa.tzjgplje :
sizeis atra Ve v ilit of a soll
state form of %%agﬁﬁi’vﬁe {bnig‘bg'i%?e4@8%&%'&)@8%%3%/%Iqehproved :

di ssolution rate of solid state Conpound 1 and i ncreased

manuf act uri ng cost 1§fTh%Q%S£aﬁﬁ"gwr7r§'t§h‘96y %a_ﬁ%&%%agh%a? %ﬁi"?ﬁ{@ﬁ%ﬁs' For

exanmpl e, particle sizes Alune e si'ze or
aver age di anmetwhereif thedssmt lsanhambiedzedDdynirdes asinglepirgstdl Myray equi r es

bed granul at G0 Peeasb e EROERR RIS A e Fandl it o
sol ubl e, | ow @EhBRraEters efidrnT-48B(HAi & = HoPRFEE) doa ~A5:3096(15HA teear
granul ati'on" IgatooPRarg® o3 = 6do®ar haldthdBPH)r. 15 1s nore costly

than jet mlling to a |arger partlét?)e sl ze& and 1S a’ 'process nore
difficult to scale up. 5[386] Wth dosage strengths of less than 5 ny

(e.g., 1 ng) pre-blaemeké sgstafindn Li-aihyryLSx-BAtpaRsad, 198-Hidl & cRith iace
active agent such a odi um é%%r %,! sul fate is_sonetinmes_ conducted
prior to bl enﬂ’%ﬁr&'r\/ﬁ?%o?‘h S CRRFRSIRTARY DX 0k hes @ differeptial ¢amdingt o obtain a
lé)l’(li f olr m cli i4 st rP cAlofirhetry tbérﬂﬁ@l‘ﬁhﬂ$lﬂda Promiridmi énidﬂamrﬁ% ab&g_hb@m t()l')At\altEiB§§8ﬂ)
anpl e . Praost ncer: Treatne Andr gst enedi one, -
St il at ed” CaP T8 Lne A eranlte S RLP D 0 R i b SO BRI d 1 om
Crystal | i ne Femalysid weight[@88F aleaut 1 -44% cvhEGIhEatet frem(abiont 805°€kie absl)t wer e
i nplanted wt DERotHePr | fea n jve
Labs, Sarasot gbslzpl_cés‘”ﬂ%t er %W%ﬁ‘éeﬁyabé’g‘tsgﬁ ?A(fnﬁf:%c@gre (Larﬁltatn']ﬂé)g{] ﬁéﬁa&

subcut aneous| YPiRiREY ¥iNgG 3 tRpefatyakarip oH10GoMbt of 7.5 x 15 106 LNCaP
tunmor -cells in phenol .red-free RPM mxed 1:1 with Matrigel. Tunor

vol unes were neas weekl nd calcul ated as a2 x b/2 with a being
the width and b tﬁé-%ﬁ@f%’%‘?q?ﬁ??ﬁyﬂW‘?W’?ﬁfﬁqer%T7&@"'@? gt tled as
Zg)- '£38t9] dﬁ@htfr&ﬁ?él*‘lﬂm_ﬁﬁsf &%Pactﬁrizé@lﬁyeo%gfaumarﬂtd@ﬁéﬁtﬁ%ﬁ%pyﬂ tﬁ[ al of
castrated nale m.ce were i unpr cells as
descri bed, an®°sH¢ ngﬁf%‘e‘)%'%s ?té\gggﬁi%?&dﬁ1%&8918%5"8’140@}08%(5 of 12
ani mal s each with grepiwiocte thred pedkepositiots selectsdidfém the group consisting of
cycl odextri n- t t ! t t.gent, groups
cyelodext il ORUIMES! Dt | A0l b e RS LSRR o O
Tr eat ment gr JUASRANBPEEITRSCORYRPEd i thatils stbslantieicidentied! thyhalbSglrei ng a
solid state f |- =i i .
(Conmpound 1) ﬁéﬂvsgfﬁslt%rﬁgﬂﬁyﬁ?ﬁc&ﬁl IB%&?@%%O%&%Qﬁﬁéﬁﬁl pFé L oin

30% cycl odext¥® n- sul fobutylether in water. The liquid fornulation so
prepared was adm nistered 24 hours after tunor inoculation as a 200

pL I ntraperitoneals G} P) . ctaline 170-sthynyk-5o-androstane-30, 17B-diol of claim 11
wherein the Form IV is characterized by or has:
(1) an X-ray powder diffraction pattern with peaks at 13.02, 13.86,
17.01 = 0.10 degrees 2-theta, optionally with one two or three peaks selected
from the group consisting of 8.31, 8.84, 11.28, 14.73, 15.00, 16.14, 16.63,
17.76, 18.72, 20.04, 20.76, 22.14 and 25.14 = 0.01 degree 2-thela:
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injection. All animals were dosed daily for 28 consecutive days and
tunmor vol unes were neasured weekly. 30[390] The results of this study
(Figure 22) showed a significant reduction in tunor incidence
(conpared to vehicle) in the two highest dose groups, (1 ng, p =
0.006, n =11; 4 nmg, p <0.001, n=12), with decreases in tunor

vol une apparent in all three dose groups (Figure 9). There was a
statistically significant delay in the tinme to a neasurable tunor
volune in the three treated groups (p .c 0.01). The nean tunor

vol umes-in-the ani &lasthermsgraysnadiicomedysisiimomegraershoalnge wifldddseadf 157
g Vs 0 B, bty v;’nfénrru&e&vremag)beéd%e%gﬁaﬁ%@(g (AeFd 72 [ 391

To test the: ef ound on establi1shed Ca
castrated SCl Drw'aiéosrse@@n\he@esmmw@puw Cdo abawd ite miehiog térenesatunsi t h

LNCaP tunors mMmgraﬁge@n@&q@rocmg above. Once the tunors reach-
15-25 mm, the mcF [4{%%@ gﬁturmr vol ume, and each nouse in a
pair was assigned {®afier ﬁltgqargra ”WS%VWBS@M@WWH 1 group.
A]rn nﬁl s 10 werenddinsedatamost ﬂ-}sd@ylo:ﬁtQhaltthﬁ% Bd*@ér?@nldotr{e?rﬂ%kmgﬂéa af eslul ts
of this experi t n ur cle treated aninals

showed a pr ogragggt%?aé ?‘Fﬁ‘i?’bﬁ’?&hﬁ”ﬁaﬁ%f 6%&“95*3{5\?@#81{19@ UB8Ase of the
study. | n contteragsaratuter reaprobn® °@frtig oConpound 1 significantly bl ocked

vol unes 15 bet wert | ST RANEICR O e InEREt AR e e PR LR Lo

the first weeRN@fY were maintained through the course of this study
(p <0.001). A srgnrfrcantly greater percent of mice in the treatnent
group reduced thelr ium)r | unes b}/ 20% or nore (p_< 0.0294). No

tunor reduction wadd fe%?fy?tﬁ’ IRk pla @r%andfpﬁa%awr%ﬁlol eheimilte i n

t he Conmpound jhereMitpe Fafh W aéUﬁE?éctérﬁ'h@Hb?%?ﬁééE non- 20 neasurable by
Day 15. [ 393] Stzhrstrcal a %@ Time to first neasurabl e tunor
F‘E‘P“

vol ume was anal yzéd 3%, AR NthipeRks atdS$t3bnid-2aandyi t h
t he exact |o0g18.69k Ot1ésiegm[epﬁ-theﬂ bmiohalytwith@he tWeorth@BiskleeRb GomOf t he

Vol ume-of at TsiHrIedradB e ot e 0., il T 1AL < e
end of the st&uy21 T&*d’e‘t@iﬂgr&er%thdiafference bet ween active and control
group, Fisher's ex %tthérﬁ%ra@%tﬁé‘%ﬁys?%r%gﬁams%@ﬁg%vLé @{t%}%%ﬂ

applied. A tunor of non-neasurable vol unme
met hodol ogy afPOHERA WhER hewies §om abgut49sCdaabait 86 A os & weight meeoigr owt h

rate of a tu rmrouv\m whie fe&BafryAedoit 55 °Che abdut A8 meRiAg tempeatird94]

Exanpl e 15. on of, apopt osi s | gLl s. _under gor ng
hyper prol i fer ”S'ﬂ%a‘iem%f”p "REH {’}dg’ b 'Br mi ned the effect of a

formul ati-on pr epaf&;‘ed differdmtial tperhwmathsa!ﬁermogram with a promment
17a- et hynyl - ol r e
Comound 1) cRobgh 2 bRf (3L OnichRhy ok Syl IS s (5 x
105) were se&#&nqdwsm@i@mperewrera@wWWCmmh 5% hor mone depl et ed
charcoal strippedi$gtEfbinsnof e & adhere
overni ght, then c(u?;turedl I'n foet al g%@ﬁ%%@%ﬁ?ﬁb?@%g %’?al%gglq}th or
wi t hout 50 nlﬁ”@:&ﬂp‘?fund 1 for four days. At the end of the incubation

AT T e e R i e R

anal ysis. LN P uspen |
4, 6- di am di né®H# {‘ AEBF':E?(DAPI) and 0.1% NP-40 in a
Tris-buffered sal | ne soI utr on (pH 7.0) and anal yzed using an Infl ux

cyt onet er t opi ga Se Ana es were_perfornmed with
Ml £ oycl e(g)ft\?va eAE“IQFP Bl f%ﬁ\e'@rwg?gea Sfafi%rS@,zlﬁlg)eiObgo CA). The

Annexin V-FI TC Apopt osis Detection Kit (Cal biochem La Jolla, CA) was
used according tq instructigns of the nuf acturer to detect

apopt osi s. [396]19F| f Amompious, 4 (e ethynyl-Se-apgroptane-gerBBwiohe cain s i n 01
after incubatganeef thé&aBroreld $70sbihhy/FoaRABSade-3d ivHaRAgUMUl ati on of
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25 ARI M DEXTm (anastrozol e) and TAXOTERETm (docetaxel ), which are
drugs currently used to treat breast cancer. [399] Seven week old
female Lewis rats (150 aninmals, 104 required for the study) were
anest hetized with isoflurane for NMJ admi ni stration. NMJ was the

adm nistered ip. at a dose of 50 ng/Kg. Mammary tunors that devel oped
30 were neasured using a vernier caliper with two axes of the tunor
measured in cm Treatnent comenced using a liquid fornul ati on of
Compound 1, prepared by dissolving crystalline Forml in vehicle,
wpen r?t s havesubstantiaiy fmeloﬂa‘gst?)lﬁnem?iac~éthyﬁﬁl-5bc-5ﬁdfb§tgﬁe—@@,®¥ﬂ-tliiléfo728 \QBEK
of age). Treatnent continue )y 28 consecutjve days,  followe y 28
days of observféﬂ"?ad'??.le% ?L‘J?P“f ﬂ(ﬁ‘ﬁrwzw\ﬂg?rést?' V@betMéhs%'a%‘i”%aQﬁ‘ 2 cm
X. 2 cmwas reaghem-digl. accordance with |ocal institutional guidelines.
[ 400] The experinmental groups were Negative control group (no i
treatnment), 5Vehicle control group (30% cycl odextrin-sul fobutyl ether

i? Wgt egI ):[htvvo t r e20."E argorphgLS 1(7&-1«53/:191&-@1@%[)' sﬁarf&"{o{i&iﬂw)od;gltﬁgﬂgﬁ

st andar er rQups ysi ng,.an estrogen ocker , an
ar onat ase i nhia’%y‘?'%l’e”@ %ﬁlvkhefﬂ%hﬁ a&‘-%@)%?é??‘@*@@ﬂﬁ?‘ﬁ%@ﬁ@ﬁﬁ" and a
conbi nati on t rgRigERatactgsPby &GRsVi ng Conpound 1 (8 ng/kg) and
TAXOTERETm 10 [406%] Fkgure%vﬁ%a ows the percent of aninmals with new
tumors plotted agai'h@t “EPaBREE" fitfactien patter vilh a bregd seaks ba 16Thi s

pl ot shows a Idepger thetaer Xeaysponeler titin®tiorasatienrguasantidigayeiivel & (p <
0.001). Medi agi%ﬁé@& to new tunor are 10 days with vehicle conpared
to at least 5 ays 'with Conpound 1, which represents at |least a five
fol d del ay to the (Brztherreearavipeiria asalysimitiemmagmam ¥Sightiass éf sbout 7%
attributable ) opl s Qi - nd 1
2t 4 g out pert oy reeu S podad PIotg B b B e bR
pl us TAXOTEREMHR & 19et8P; t han TAXOTERETmM al one (p = 0. 0385). [402]
Figure 26 shows t yspd difereptenthiginal ahaiypds thefmddiem R PréfRALR!  9r oups
during the cour %of hﬁ%@wgy Ttllrm[‘xs @gog ugch&cgeed in the vehicle
treated 20 grgﬁ%’. effBr?E)B % SREGHBIN Wl S1oed sRdetlerayrsieredals t unor
burden than fabout Bt°Watd & bmat eeddteeimgreoteped dbapolit 120 °Cpobtaifkdliting.
Conbi nation t ' d and TAXOTERETm shows snal | er
bur den pr of i é?ﬁ%ﬁﬁf%@&ﬁ@%m% (Day 7 on: p < 0.05). CLAI MG
What is claimed i $4) acombinptionopfytke efidracieristics described at (1) and (2) or (1)

17met hyny1- 5agngy, ost ane- 3a, 17f 3- di ol . 2. The crystalline

17a- et hyny1l- 5a- andr ost ane- 3a, 17f 3-di oi of claim 1l wherein the

crystalline 17a-ethynyl-5a-androstane-3a,1713-diol is substantially
fT ree of arr}alrphouiaﬂ,mmﬁmbuw@ai@cmnmwgoﬁﬁu%rﬁg_ﬁﬂ?&%?hyn 50 23.

e crystalline 17a- - 5a- andr os e- 3a, -diol of claim
wher ei % t he Wwénp%%ﬁ%@ppr?s?ng sutl'flgcizlrc]antly grying at ambient temperature
17a- et hyny 1- Sabou pAPSC PRI PvackdhBr Siftienty BBt ¥ dERb&afed)S
characteri zed bb%ecgi weHaht Io®s of about 0f5% or_lI ES when heated -
bet ween about?PREATRENIETPereyEe 18 a maximum i abﬁi’éﬁ'r@ et | TaeeeByivldr at e
of clai m 3 waraidrostdne-Snpdicl rtiahoF04ie? dovate UrH e ried 6 HBaMdl  OF
Form VIl 17a-et ﬂ%sn)él_ 5a- andr ost ane-3a, 170-di ol or a m xture thereof.

5. The cryst &Mt RIPFR PRy eatAG Aldpssthamahoyk 0.5 %dyweighten ¢l ai m 4
wher ei n the Meafinglftom atsous 8HXT aBe,ioptidnally whGredith@kdtehg ABysHREes and is
characteri zeql b ornfll{ag an é(—rgg‘@owderb diffyraction pattern with peak
posi tions of 'S anfiordly at pROASE & erataboli 60’695 0. 10 degr ees
2-theta, optionally with one two or three peak positions selected

0. 10 degr aes. 2-t 1 41 Mol of ety deseitang R 7erenRy B 17 42

17a- et hyny 1- Badrastdne8¢, a7k dBhmaifiadldiatr solfate lstairtiingdnatbe & gasérhigly=or m

or has a tnel RoG0F el Fart el TR PR TR 3T bl e vel gt

optionally wherein (a) the Form | 17o-ethynyl-So-androstane-3c, 17f-diol
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11. The crystalline 17a-ethynyl-5a-androstane-3a, 17p-diol of claim10
wherein the crystalline 17a-ethynyl-5a-androstane-3a,17p-diol is Form
1, Form 1V or Form VI, wherein the Form1l, FormIV or Form VI

17a- et hynyl- 5aandr ost ane-3a, 17p-diol is substantially free of the

ot her crystal forms of 17aethynyl-5a-and rostane-3a,1713-diol.

12. The crystalline 17a-ethyriyl-5a-androstane-3a, 170-diol of claim
11 wherein the crystalline formis Formlthat is characterized by or
has an X-ray powder diffraction pattern with peak positions at 10.59,
12. 33, "14. 72 awthandlevalder sobateGtatting reatetalihaitienst afpaut 83P4IPLIe atib)h one,

two or three N 41; , 4 and
27.21 0. 10 degﬁij retfhfby Bob-andtostghlo-aq,Prit %?Iyai'ﬁg#?ﬁeré& uels aflad

17a- et hynyl- Sabam@s%ptieme- 3a, 17p-di ol of claim 11l wherein the Form |
is characterized .by or has a single crystal X-ray crystall ography
space group of P212121 (No. 19) and Z value 4 and (a) unit cell
paraneters of a =23.4Pynylafjorycomprising eneeBBeE)expipicptsandsrysiglige 15) A q
F 90.00!,/3 =R0ei0-5¥-amiraSaf8e 97p-G). a density of 1.15 g/cms.

14. The crystalline 17a-ethynyl- 5a- andr ost ane- 3a, 17p-diol of claiml1l
wherein the Form 1 is characterized by or has a differential scanning

cal ori metry ther mpgra@ iuktion Bf @R WheP8lA fdTeimillalbn #0sdia 164C
obt ai ned using a usi ng a tenperature ra

. mp, of 10 C'm ra
t her mogr avi nedRtipRaly BRI&IS capsigsfi ANt %%“Wfdoa"{‘ﬂ‘?&f’mlﬂi'tfﬁ"%?%ﬂ heat ed
from about, 6Q@niitistadiiontt 105C with an endot herm at about 88C and an
endot her m at about 116C, obtained using a tenperature ranp of 10
C/ mn. . 15. The crystalline
17a- et hyny1- 5a- ang§.0A tretted 3 preparingl aloroflatidnadompligingdnersédproft he Form |
i's characteri Rxirbsheifor bRRERTBMORIABES 6 heSRChfyALad-t h peak
pesitions at %ﬁ%ﬁ@é’iozxé, 117(5_arqd g%loc?ﬂri 1, op onal l'y V\A}&tlll one, two
or three pealengwsianggas!78¢ia witle ang. tuentinge, Tgyiol e exdinients 9 Abtaitbout
1456, 1439, By 115 : 3 1, a
Raman spectr(j)aéﬁ%%]{/ ) cr?(ge%rgﬁﬁ%at.'f{tsu%ﬁt?g?‘ﬁﬂ%l ﬁ'?ﬁ‘?’gé’%‘f"ﬁég‘{“to t hat
of Figure 9Avhershubstermuiation gomriisas Helhfosages sitabladr@rdlof Fi gure 9A
represent ed Rymfridiatioh Bumans, optiorily tabltgs, eaMete @k bapifles.
17a- et hynyl- 5a- andr ost ane- 3a, 17p-di ol of clai.-m 11 wherein the Form IV
is characterized by or has: (1) an X-ray powder diffraction
pattern w th peak?s 3he idtHaad of d3inB8H whsteil 1hd cristilnedtig-atbgmyRed-het a,
optionally with one r. three aks selected fromthe group
consi sti ng oﬁ”@’?%ti?e‘é\.l\@l‘f}‘)'d'fﬁ'?ég‘?d'% 73, 15.00, 16.14, 16.63, 17.76,
18. 72, 20.04, 20.76, 22.14 and 25.14 0.01 degree 2-theta; (2)

a thernogravineirjc.anal ysis. ther ram show ng. a i ght ss of
Sbout Botunen hed sl PeRt BN TR SR R A 825 o,
wei ght | oss wh@rostheased7(-tions abantydfdé; dptiordtip @orm tiis nel ting
tenperature using a tenperature ranp of 10 C/ mn; (3) a
differential thermal analysis thernogramw th e prom nent endot herm

at about 163 C, @3t iThsaidihbdwif thina2h whadinen tekhatenot tendxeipiztisds aabout

88 C and an exot herm at about 6 taln usin [
tenperature P eg?t'vf@g&?aﬁw?ﬁl,onégf Sogumqglf'if)suggtg 5’%?@%?6}?%%8@%”?%

char act eri st putondiyseardie thearystaljneaid- g yiefo-gridrosiare-3g ) 7p-diot is 17.
The crystall E@W?& et hynyl-5a- andr ost ane- 3a, 17f 3-di ol of claim 11
wherein the FBMM'WI is characterized by or has: (1) an X-ray
powder diffraction pattern with peaks at 13.26, 14.25 and 18.69 0.10
degree 2-theta, ch

tionally with gne 11 i _Selesked i4om the
group consi sting ofanga?égtf%fﬁ?oglfO%fgl.s{?g?m?g?%@?I%??. %& 17. 67d,2’ 18. 27,
20.91 and 217B8dioll a f@dmiRticegmeeisRgichetalline 17c-ethyf#)S agendrostane-3ci
t her mogr avi “ﬁgﬂ. iG A8 3 &k Snd HERIFR YL | 3 @ail % t
5% when heate dfu(r}lgm about Iéllo Cto a%ﬁghltﬁ?% %ﬂ%ra%&\@%%ﬁt ?%OS@%?HQJ
17c-ethynyl-50- androstane-3a;,176-diol and one, two, three, four or more excipients
for use in the treatment of a cancer or precancer in a subject.
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21. A nmethod to nake crystalline anhydrous Form 1|

17a- et hyny1l- 5aandr ost ane- 3a, 17f 3-di ol conprising sufficiently drying
at anbi ent tenperature (about 22-272 C) under vacuum or sufficiently
heating at a tenperature(s) above anbient tenperature to a.naxi mum of
about 752 C Form | 17a-ethynyl- 5a-androstane-3a, 1713-di ol

met hanol -water solvate until the dried or heated material shows a

| oss on heati ng of less than about 0.5% by wei ght on heati ng from

about 50 C . onaII 5 heat i.n der vacuum
and/ or (b) at abog{? b%?seéfﬁlﬂlraﬁ 3’58&1’1 caéce“s °Sta“" ot REsS o hod of
claim21 wheC®IRH Pﬁaé"a GRIAFED Cor 'E;Iéﬁmfg af?i%ﬁcd. ol

met hanol - wat 8YPEEIRY the gysfpllip - ap Oété‘%ee §%%e of ot her

sol i d Forns @rhyflsase, gf’ﬁ?/ H1- 5a- andr ost ane- 3a, 17p- di ol and optionally
wherein (a) the FormI| 17a-eth nyl 5a- andr ost ane- 3a, 1713- di ol

met hanol - wat er 0B\ dheuseofelajo 30 Frherainithy preeansar iy prasigticAnERtEtid50, pur e
or (b) Form Reoblasiaeeanyies} fysplesiarn depsal spreingaa ivtieli ol anhydrate product
is at | east about 95% pure. 23. A fornulation conprisi ng one or
more excipients apd, crystalline R

17a- et hynyl-5a- a%@ry § f""J‘?7°|5 amogﬁhous 17°°'8th§r2?" s?hand?OStraPrﬁl at| on of
claim23 V\heB@iﬂ?R-Tdhﬁ; dresmﬂaeamtmsmm eongwising one pt inorespHaymacebtically |

i ni St at | ghgemale sxtplen D Ing o Brbar i ke Bt on

conpri si ng t BRdreéteRe-0&, 1¥8-8ioR &r teghreparation®f amebdizarienendi ng anor phous
or crystalline 17a-ethynyl-5aandrostane-3a, 17P-triol with one, twp,
three, four or nore excipients to obtain a m xture and processing the
m xture.to obt ai rasaUbeoiostlinent7oattyingirl-ardrodiareedm 1 7iedol orusalcht i on

conprises unit dosa suitable for oral. .adm pi N X rans
optional Iy t&5PEPSS 9‘@6&9{@{ §'n%Pn%%rﬂgﬂF5§C'p'gﬂs 2 E'&éﬁhlhﬁy ottmgatthR 4 of
claim 25 whes&landrbb@n@eusmblm IR the preparation of a medicament for the

17a- et hynyl- 5aandr ost a 13-diol is a 7. The
met hod of = cl He#mest %ﬁ’é‘?pg‘ﬁflﬁx@ﬂ a‘&ﬂ?ﬂ%{laﬁrﬁ%ancgr bftichaly wherein e
17a- et hyny1- paretsqsécineedaprbiiRtedianter] weast camteydvatias) capperi onal |y Form

exci pi ent s | el REien el ERaty Pty BenkPTREE, D) "¢

sul fate or Phypesiaopbgt e- 80 and optionally wherein the crystalline

17a- et hynyl- 5a- androst ane-3a, 17p-dior is Formlll. 29. An effective
anount of crystalline 17a-ethynyl-5cfrandrostane-3G4 | 70- diol, a
fornul ati on conprising crystalline 17acet hynyl-5a-androstane- 3cy
1713-diol and at | east one or nore excipients or a formulation -
prepared fromcrystalline 17a-ethynyl-5a- androstane-3ce, 170-di ol and
one, two, three, four or nore excipients for use in the treatnent of
a cancer or precancer in a subject. 30. The use of claim?29
wherein the cancer is prostate cancer, breast cancer, ovarian cancer,
cervical cancer, endonetrial cancer or benign prostatic hypertrophy,
the crystalline 17a-ethynyl-5a- androstane-3a,17,3-diol is an

anhydrate, FormllI1l. 31. The use of claim30 wherein the
precancer is prostatic interstitial neoplasia, cervical dysplasia or
ductal carcinoma in situ. 32. Use of crystalline or anorphous

17a- et hyny1l- 5a- andr ost ane3a, 17p-diol, or use of a conposition
conprising one or nore pharnmaceutically acceptabl e excipients and
crystalline or anorphous 17a-ethynyl-5aandrostane-3c41713-diol, for
the preparation of a nedi canent. 33. Use of crystalline

17a- et hynyl- 5a- andr ost ane- 3a, 1713-diol, or use of a comnposition
conprising one or nore excipients and crystalline 17a-ethynyl-

5a- androst ane-3a,, 1713-diol, for the preparation of a nedi canent for
the treatnment or prophylaxis of a cancer or a precancer, optionally
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