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PHARMACEUTI CAL SCOLI D STATE FORMS FI ELD OF THE
I NVENTION [ 1] The invention relates to

2, 3, 4,5S, 6, 7, 8R3/U009/033280
1,12,13,14S, 15, 16, 17- hexadecahydr o- 1Hcycl opent a|

a] - phenant hrene-3S, 17S-diol and its solid state forns,
i ncludi ng crystalline, polynorph, pseudopol ynorph and
anor phous forns and rret hods for their preparing the

solid state f el ates to
solid fornul :K = ; E : MS: forns
and to nethods for using the solid stateforrrs

i ncl uding the pol y@ﬁbﬁi@lﬂé—’ﬁﬂ@ﬂl@%opol ynor ph
forms, _in preparing solid and |iquid fornul ati ons and
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different atom arrangenents that is reflected in the

cP9Eaas form {ardea sefid and audirMplgligpRaTsHAsC iNplEee: |
pol ynmor phismis not a universal feature of solids,
si nce sone nol eB&«\kﬁ@ar@@owbstmmmwowvre crystal

fornms while othér nolecules cannot. erefore, t he
e)41S r :
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lids, since some molecules can exist in one or more crystal forms while
other molecules cannot. Therefore, the existence or extent of polymorphism
for a given compound is unpredictable.
[3] 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
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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are the physical properties of any single crystalline
form The physical properties of a polynorphic form

formul ati ons. Those properties can affect the
stability, dissolution and bioavailability of a
solid-state formul ati on, which subsequently affects
suitability or efficacy of such fornulations in

t oecurimgnelpsmasecrytallingormsdi.ei rRiynoipbs)issinprediciable gs

R L i e e L I i

dpmpeardasmf awwwrpbns)fomEmastaﬁactataﬁunabmtynp pbaunadeutical

| ,
PRAOBRBRL. TrioSk Kl crlecth dehFautiRe B8 ted SR ioh % o
abloavailaaﬂltw@fwsahdaétatﬁgeﬂmulat[dtiw], \Amrchtdmeseqamt tipfffacts
t t i.sts.i.n re.than one
e N A R
E']FTB AR MdPEALRS polpmolph ISV Edhe bombReddsiable properties can
t he stable format a ven erature

|
b6 SHITAPIE (7 {1 RNRIORSBAT G B B RS UIG AN Ting
t a@mqufraﬁérw@sy SEXIStenE@BH &lcorfpiincBwitth & DBRFGIBITE St (¥)

unstable formis referred to as a "netastable” faorm
| havipgrindesirehleguapering can immederqs nre ek deyalepment of the

ng&ym%gn rrfio%%apamhacemah gyest solubility, and the

X1 mu em cal stabil I'h other cases, the
nfsl astlashe cass oh avefiereicalisvbstagee that puists ie mare dan enf

Bgarfng]&‘t‘a?qhticgfo 'ih'etlé(ss“tﬂ@ﬁ'ioéifﬁéﬁﬁéaglz Pa’b@e‘zﬁngﬁ%ghbbeéﬁoﬁaﬂg

In a comercla IS Case
meervertdbitiee moraherotimagricallystatie iarmoalargivercemperature

| .
S s HERo8 of e e 8RSolidich Yt ebtE e
othalmbdyrawdcdllghinstable fotlie wfereed tohas aahneiplatable" ffarmmlof
Ci h ' cal | o . i
Bl ey BR A 3fe <E8 eos B GBhedRQiRy Foifl Vool
ﬁ%l&hﬁlll'@] ammermabumUnmheuhcaj reyestiiliy . k:h ather casés;ntf:eeme}afstabtle
t. I CO o effec
S ae BT s et sDemied® hed baksic) sBHRE i roethhmiey
Ghtortide doitidis @\bérﬁiut ifs'use In@dmmmeﬂclaefﬁamdlmmm casehthe
! r?\\é%%t e, oerrn%llﬁgoeusggge Egﬁﬁ%y%%%%llg %{amfe may exhibit
ﬂroé&ti‘és GeSaiSolé) thdseldh the stbia fbem, such as enhanced solubility
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SUMMARY OF THE INVENTION

[6] In a principal embodiment, the invention provides new solid state forms
of 17-Ethynyl-10R,13S-dimethyl-2,3,4,5S,6,7,8R,9S,10,11,12,13,14S,15,
16,17-hexadecahydro-1H-cyclopentalalphenanthrene-3S,17S-diol, which is
represented by Formula 1. This compound is suitable for treating a

PCT/US2009/033280
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such as prostate cancer, breast cancer, prostatic
intraepithelial neoplasia or benign prostatic

1 (hereafter also referred to as Conpound 1 or

170c- et hynyl - 5a- andr ost ane-3 a, 17b-di ol ) has been
prepared in anmorphous and crystalline forms, and in
particul ar, crystalline forns referred herein as Form
| hymespralifaratiorrenndition SUF BeceNCEF & pFraganceioand iipartiguar, a

F%m\%ﬂé dé%ns[tl% opﬂ scgdl‘ﬁw&i b A, & H:ﬁr#t%r PB&H%I'TJ ﬂ?%%%lasm

direc ar cryst I ne
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Form VI | r substantially free or essentially
ﬁg@gxp o%t%[ ¥th{;%11|)/| i ne or anorphous forns of

Corrpound 1. [10] In certe odi nents, the present
invention is directed toim® phrticul ar poI ynor ph form

(e.g., FormlIll) or ps uflo tyneepdof orm (e.g., Form
1) of Conpoundia€ t rrat %?‘%ub\st adtially free or
essentially f1re ofl o herl pol ¥hor ph or pseudopol ynor ph
fornms of Cpam g/f\[a;m ~Anot her enbodi nent of the

i nvention js dir|ec ed[to anor phous Conpound 1,
typically Lvher eign rphous material is

subst aggial ™y, AT 6\6\691/ essentially free of crystalline
Opz]pound 1. [12HIn certain errbodl mefoemulahte present

ent rOV|des d Ki sol ati ng, and/ or

¢ R TER PONRRIR FEL S (breTas Ao retefienido A itnosiic 1
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prepare Conpound 1 in crystalline form O her such

eADG aNvRatine faines, @nﬂe@p@@'cvlar eExsRine losmprefpepe herein as
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characte ize tlfled met hods i ncl udin
PSRHOLDEyErh fojm & Compoting 17 ’

[11] Another embodiment of the invention is directed to amorphous
Compound 1, typically wherein the amorphous material is substantially free or
essentially free of crystalline Compound 1.

[12] In certain embodiments, the present invention provides methods of
making, isolating and/or characterizing the solid state forms of the invention.
Some of these embodiments are directed to methods to prepare Compound 1
in crystalline form. Other such embodiments are directed to methods to
prepare Compound 1 in amorphous form.

[13] Insome embodiments a solid state form of Compound 1 is
characterized or identified by methods comprising X-ray Powder Diffraction
(XRPD) and one or more thermal methods including Differential Thermal

[7] Formula 1 [8] The conpound oPCTFURIM9/@33280
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Karl - Fi sher titration, thernogravinetric analysis or a
conmbi nation thereof. [17] In some enbodi nents a
crystalline formof Conpound 1 is identified or
characteri zed by a nethod conprising the steps of (1)
olftraiysisn(@ T DiffeesntialSeasmingeCalofimetra (P8CE Mdvecvogravimetric
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i HYEGR! Qﬂ{a'é‘ﬁ e tefensace sysigflinererm i qhiaised frany single

ofrystaeXirgy 88fal QR ofifer @nfboamherls BEtHRY PEtHEH thé dRit & her
enmbodi nents of the invention are directed to

pPRIBMEIE fordhe referanee stystalinerformarapblgineddimindekedhigh

pfg{smu%ﬁ XRPD n?!éﬁe?h{sb N \ﬁtmrd?ﬁéreen%iod: rﬂé@k lof tr\{ﬂe)mddl the

g@rugt@[mg fqrm Iﬁ)dle identified or characterized is a polymorph or
pseudopolymorph and the reference is another polymorph or
pseudopolymorph to be identified or characterized. In some of these methods
the crystalline form to be identified is a pseudopolymorph and the reference is
an anhydrate, preferably an isostructural anhydrate. In still other
embodiments of these methods, the unit cell parameters that are compared
are crystal volumes derived for an isostructural reference crystalline form and

the crystalline form to be characterized.
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preparation of the formulations. [21] Still other
enbodi nents of the invention are directed to liquid
formul ati ons prepared by contacting or adm xi ng at

| east one solid state form of Conpound 1 with a liquid
e8] pi Otiter ientbodinentd oﬂ:hapmmmdoni abeadirextéd focdadid tformulations
sol ubi.l.i t

i , ti R th
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c Bl er Other pmbagimenis etineiinvention gre.direcied 10 P%Pt'ca
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dig &pkeftibR & SO ehdil tfre%aafldwerasoh@&mﬁ)m%hagsed

cancer or ornone sensitive cancer such as ovari an
camoehous et other crystallingrfeuns ohEempaund taansenetiodsidast

Cgf]b%‘ﬁ;atfoﬂ o?tt‘?‘éjﬂrﬁﬁ gh a solid fornul ati on

cu ar crystalline form(e.g. Forml,
F{24h | il otRer embadlmléotsnf\the yention drerinepted|to hqu;n'dr m

\V/5 N f ,
b A o A0 B 03 o
C bfySombbim 1 fndthresliquid exXaipipaiinicd vﬂhl{:m@bmnuntﬂlemas sufficient
¢ FpH SRtk s e Svops LAt P S BeMR on
i ﬁr@gsaﬂt@h:mtr%e/\ﬁddd %ﬂ)rméglalndnf (cj)r mul at |hon conprising a
sol i ate form.o C

SR Yoo e e ttsans AedRR IEmethod o
efrBafHg @ barscenlop ﬁy;béiFﬂdHfé@attdﬁﬁ:dm&ﬂloﬁ lsuElo P aUTEMdnE N
anor phous or crystalline formfor reparation of a

rréﬁﬁq,%ﬁ%?a’?%’ ot H%mi‘?’@a'ier‘?‘éﬁ't’e Sﬁn‘iﬁ' Ing pyargn cancer,

hghimnriassebA skt caRBST dribYSast BAET in RIsBBRBERIN 8'solid
hyper pl asi a such as prostate cancer, breast cancer,

plasEiatipg CpMPFisiag argelit istate FRIBHITLaraPNdolestichras amorphous
pbpégﬁfsia‘ﬁn Jeﬁﬁb{;rgteﬁ%gg[,%ﬁ] Still other enmbodi ments

are directe preparing |iquid
f 23jul Yet anothan simhpdimersiof thesinwerdionds diregtedttmimetheds for

A, Hégga?egi Sk sb8E 'caaWcQP(?r rfo%o[mlésghéuﬂ% GarlReF BReas

asSocCl cancer or ornone sen
ovarian cancer, endometrial cancer, prostate cancer or breast cancer ina

subject with a solid formulation comprising a particular crystalline form (e.g.
Form |, Form lil, Form IV, Form V, Form VI, Form VI, Form VIIl) of Compound
1 that is substantially free of other solid state forms, such as amorphous and
other crystalline forms, of Compound 1

[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.
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cancer. [27] Ot her enbodi nents and advantages of the
present invention are as described el sewhere in the

the clains. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 28]

FIG 1 provides a |low resolution X-ray powder
diffraction pattern of a synthesis product obtained in
the preparation of bulk Conpound 1. [29] FIG 2
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1fmvuletlmm@r trsanrzm h@@mmeeae@oalalemadic@! or hagmpngsgnsitive
pﬁ% gles a m croscope photograph of crystals of Form
i et hynyl - 5a- andr ost ane-3 a, 17b-di ol under 10X
ni2ghi fOthat embodlm}s motiadvanrﬁmeuaﬁ@ya prepenfiinvesdion are ah

X%%s%%b%? ﬁgg{ghgnle If\ HRAS L HHRRSA Fclidflg e H3Mefed

1€rabe<ﬂ|mpn;darﬁtt0ea:lmmsst ane- 300 17b-diol. [35] FIG 8
provi des diff

t her nogr avi I ché)bhml émd npl e

C[28pr iGN provided a fwiw rb%atuabdny(may pﬁwdeadltframwrapetten of a

SpdieRaony Staitedln Be PR 7 oo EoRRRER 1M
1[?23/%@%”5'%%%@@ hi@ﬁtrg?lﬂ%tg)lrﬁx lli){opdw@ér difgattidn ;ﬁttetlrﬁ) lom; a
AT OB OBl 1A rat DAY b AT e o Dy v 1
1@;?%@,%8@%933&]%@%@%%aﬁmﬁ(tg EZIBHH'\'eﬁk/ and [tl$§}n06h§*|mét1|c

representati on of he unit
canalysis mermogr@m qof aiseanple ﬁ9wprISIeaF§ﬁaﬂ%§?@ﬁéﬂmw -50:-

BRSSPI 30] Fi G 12 brovi des a low
rgap! Wwicon p}b\r@es P prgieri NNIH §pevtrioseopysplectrum aifa sample
eI Bl {1760 M sh-andtoStand 36, 17p%igrdr ost ane- 3
[32] FIG. 5 provides a Raman spectroscopy spectrum with expanded region
for a sample comprising Form Il 170-ethynyl-50-androstane-3ao;, 17(3-diol.
[33] FIG. 6 provides a microscope photograph of crystals of Form Ill 17a:-
ethynyl-5a-androstane-3a,17B-diol under 10X magnification.
[34] FIG. 7 provides a high resolution X-ray powder diffraction pattern of a
sample comprising Form | 17a-ethynyl-5a-androstane-3a,173-diol.
[35] FIG. 8 provides differential scanning calorimetry and thermogravimetric
analysis thermograms of a sample comprising Form | of 170-ethynyl-50.-
androstane-3a,17p-diol.
[36] FIG. 9 provides a Raman spectrum with expanded region for a sample
comprising Form | 17a-ethynyl-5a-androstane-3a,173-diol.
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[40] FIG 13 provides differential thermal analysis
and thernogravinetric analysis thernograns of a sanple

a, 17b-diol. [41] FIG 14 provides a mcroscope

phot ograph of crystals of FormlV 17a-

et hynyl - 5a- andr ost ane-3 a, 17b-di ol under 2X and 10X
magni fication [42] FIG 15 provides a | ow resol ution
X{37y PBi@wderprovifiés acomparigont dferaicutdtecdasdepberimentally

F V. .
1 9esel iy P difeasion ea48S 196E QI 17 By 16
PEANoERPe B, PrB-digpol ution X-ray powder diffracti on
pattern of a sanple conprising FormWVl 17a-ethyn
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76k elwlaéa-ﬁn&rogﬁlne 4 419 @eﬂgrrﬁ iNEG freeY %ﬂg%h{s\ﬂq X-ray

ana ysi her nograms of 'a ‘sanpl e conpri si ng
1¢qswllbgraphy.5 a- androstane-3 a, 17b-diol. [45] FIG 18
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provi des a | ow resolution X-ray powder diffraction
pandrestanef3oal ladipl.e conpri si ng anor phous

r [ G S e PR Ce et Bl bR R o 1V e
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anal ysi s ther m)gr amand a thermal differenti al
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cEHPH OB g Tagr el e B et 7R dlonce

| 44} PFICSH atp?o\ﬁ@ésctﬁﬁerbe@ﬁhémﬁ%néIDélg\ﬂaﬁﬂ treéfmogtav@ﬁemt:
tunmor volunme by treatnment and day since the start of

t pRAlYSI®ermpeigmsof@ saymplg P@@@H?lggé:pfr@éfl d 7gfetgyny| Sor
fgﬁm%ﬁﬁé%& PERAT ed fromcrystalline 1l aet hynyl -

5a- andr ost ane-3a, 17b-di ol on established tunors in a
p[4B3t 6. dpecidesoaliow legolstiomiXrgy pbwdeodititacton pattérnroda
t.reat

vol une b nt d S .
tﬁaéa?'ﬁgﬂ%p”f@e] Ry R R S A AT
;1 e Fed 19rpmwaéscah 1Bl reBOIR X Say PoRESdiftaRtiGrRP&RIn of a
ceI s undergoing proliferation after treatment with a
sample comprlsmg orm VIl 17a-ethynyl-5a-androstane-3o, 173-diol.
[47] FIG. 20 provides a low resolution X-ray powder diffraction pattern of a
sample comprising amorphous 17a-ethynyl-5a-androstane-3c,178-diol
substantially free of crystalline 17a-ethynyl-5a-androstane-3a,173-diol.
[48] FIG. 21 provides a thermogravimetric analysis thermogram and a
thermal differential analysis thermogram of a sample comprising amorphous
170-ethynyl-5a-androstane-3o,173-diol substantially free of crystalline 170~

ethynyl-5a-androstane-3a,17p-diol.
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formul ati on prepared fromcrystalline
17a- et hynyl - 5a- androstane-3 a, 17b-diol. [52] FIG 25

crystalline Maet hynyl - 5a- androstane-3a, 17b-di ol on

di stribution of time to new tunor followi ng first day
of dosing in a breast cancer nodel [53] FIG 26
presents effect of a formulation prepared from

cl493t HIGi B2 pletentsedffectsydf-srranidtios ppareRbfrdmerysitallineoh/ o-

B kenties pend Tpesif) Bimer Toisacs o Protats caneer
h&hr rr‘ncgjzjl tI ngc?ghg‘ﬁ&uﬁérﬁbﬁgrﬂé"r vbiiRle 8ctrddtmennAafdKday since

terns t fined herein have t'he neani ngs that
athe %@!‘é@ftm?é@entl’he descri ptions of enbodi nents and

aﬁgifp § g??f'es%h% é*?e%?srbfgaeférr‘niﬂlaﬂéﬁ b%‘pﬁré&‘ﬁom%\’@iﬁlhrﬁﬂ 7o0-

not 1 ntende I n any way.
Uethgms mmmrmtaee-eantmsdmiebnoemmllsbed twnpxbrs éla peoagatg capcer

I t d pt
HodRg AT © pblioR ot i yol e BF PR any B Y skice
MBarnst£ef wdatieht and t he term or" means and/or. [56]
s LR T
Threstatéicalel eenisq%ﬂﬁegéu@cj praliftlratioh eﬁ@ﬂftr@bﬂhé}ﬂ with d east

about 2% Conpound 1 i1s sol i d- dosage formul ati on or

S@ﬂﬁé'ﬁﬁ@’bﬁf%m%ﬂw ﬁgyséﬁlhneeb@@ eRyBYIRapdPHIae8 300 hkdiol
\/\,}5 Wfohiqé 58 é%léﬂfjeﬂec%’gfé‘fdﬂnﬂ ti8n i)%d%%fgg}wa@n&%w

wat er assom ated wtht
aﬁdyn)ﬂﬁlﬁd'-mdrmtmé Box,1 7Bkaiol auscbstnbmtuarmfnm foarewniuntiora
nunerijc val ue or rangs of val ues mhlcp is provided to

diedewingdirgt day of deging/n & Breagt ¢Iasr Medg! | a specific

t BAPErRAGUDE pPisch@BIRICRbILE formalgien pﬁéﬁéﬁe@ﬁomfdiystalhne 170-
exanpl e, that descri bi Irlg(p‘a nmel ti ng, dehydration,

detbmy}manﬂrmtam -3¢ 7Brdiplgint e bardeady ok a Bieest
Oﬁ pn’pl e, a mass change as a function of
g’t Pe or huni dity; a solvent or water content,
in terrrs of , for exanple, mass or a percentage; or a

peak position, suclDEFAILEDrDESEGRMIPEON n anal ysis by IR
or Raman spectroscopy or XRPD; indicate that the val ue

Of54] arsdin@tfongal ues nay deviate to an extent deened

AL B B S b b B Sp bare

Spsfiebinendih Yuavé iR heamBgs ®RPHIe spriafied 2 TRE @k ertiohy of

when used in this context, indicate that the nupneric

veinbedigientsangtexamples thakareedesgrabsd Bystoaiedherpygntion, angt,

7%y 678 nafhtefidd to limit it in any way. Unless otherwise contraindicated
or implied, e.g., by mutually elements or options, in the descriptions or
throughout this specification, the terms “a” and “an” mean one or more and
the term “or” means and/or.
[56] Unless specified otherwise explicitly or by context, percentage amounts
are expressed as % by weight (w/w). Thus, a solid-dosage formulation
containing at least about 2% Compound 1 is a solid-dosage formulation or
suspension containing at least about 2% w/w Compound 1. Solid Compound
1 containing 0.1% water means 0.1% w/w water is associated with the solid.
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conposition or solid state form [58] "Solid State" as

used herein refers to a physical state of a conpound

or conposition conprising the conpound, such as

17a- et hynyl - 5ocandrostane- 3 a, 17b-diol (i.e.,

Ccsvgoumd)oﬂu)";andﬁapmiomrrmtelyéamenajsedun Corirationd witha numsezic
he co ound. t pres |sts as _g. splid.
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| east. about 80- 90% of

S pseaofghamelign: bRy BTRatRE O AESe S 9 ass

dicesHgdeE66h &3, Y6t aMahiphe a Maby Eiatffed A fifction of temperature or
m crocrystalline, nanocrystalllne artially
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togéfceﬁ@‘ageoaté | B0 posithint BuctPRs i skafipld O aRAIYSS BY IR

oun olid state forns Conpound

i H@n@@esps@ﬂrgsﬂ@pws XRBS: insigase meémmalumdmg@@f values may
SQLV&kSs: an%%\“lr}fﬁ H@Eﬁ’@d *Fé(ékfoﬂESl% t? e OF E%Na% ‘§$€'.f| P h\éaérﬁﬁhne

and m xtures ereo I onal non-so
nendens;csblagltthar@otuipbmhd SIateTm Sp@oiflcallystiw terms'r'a’m)uéi'f
Q : . ,
AP bel 8 RSB NRE I e,
1ya|ae o7 rengeef (valuesxmayrvanpbye ZO%pr%aBF/g 80T %6, 6% 584 %,

DI B LB G HI R BB SR G bR o B sbe 8F 2
0010 enafl thy reditied rvamesmlrarmbeaof vatuesowhyiet still ldeseritGegriheund

1 rqvi ded t at at obga%g Fﬂbout 2- 10% of the mass of
cawﬁsﬁﬂacw asitian Qo SEs fMM 501 The ¢ er m

" [58Y s t“Solidl Sedte’aalugerl adreid referd® alpeybida seiteof AbeMposRll
to descri be a su st ce, Cco nent or, _pr duc means

¢ A0 RSP IRTSII0 B8 CBEREHRC.GHICh A8 dARretnny!-5oc
caa&bébhé@@ #p-dlel @ Wb%%ﬁ)ohx?a) Stthdrail £ 2R Ql%ht 2-10% of

typically X ray dlf%ractlon See, e.g., Remngton's
Pthwrmmsemftthe abmpoirEhthatis présdnt exists asba koliel bl ipidailnghe

] : i. .
oalencOfine a8 GoRpeting 11 M A S @ TGmm, Morg o)
Ttypictky, inetweggnsatdedst abohtB0180%a the @bss e’dCbmmendwelsemn
refers to.t foous t al dlflctlo
F B S a6 oS ikl Prseife, Bkl hiine,
pedlyerpstatiae, rﬁQPomsﬁahndmdhaér?Qalhh”e,)mtl@Mdr)’f?dtﬁﬁne
co-crystal s and, ot, r nol ecul ar%% r% @
cRYPSEPRPHS AR FEMIA ;P’ 1SR MpKtuses gt éWQP?' Luith non-
Cédi‘éhgé"nbhtt@ysﬂ&ﬁ#?é Cedpband 1060fid Slateforsi s Carpuadah as
a combi nation o
further include polymorphs, pseudopolymorphs, hydrates, solvates,
dehydrated hydrates and desolvated solvates and mixtures thereof,
optionally with non-solid or non-crystalline Compound 1. Thus, solid state
forms of Compound 1 will include a single polymorph form of Compound 1,
a single pseudo-polymorph form of Compound 1, a mixture of two or more,
typically two or three, polymorph or pseudo-polymorph forms of Compound

1 or a combination of any one of these solid state forms, optionally with
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pseudopol ynor ph or pol ynorph fornms, a conbination of
one or nore polynorph forns with one or nore

anor phous or non-solid state fornms of the substance.
Typi cal conbinations with be of two or nore pol ynorph
or pseudo pol ynorph forns, such a mxture of a

pol ynmorph formw th a pseudopol ynorph formor a

mrvoms;]oad of na?@ﬁ)sya{rma%or]ap%rquﬁ?ﬂbw?fap At rbagmu&d b-
a g S nater.l . ystalline torne or a
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rrg(tjl'[m :nhcﬂscul:flr dohfpld:i&; :Acag/(s;thlhr?;éoergodgfnmrsofbe & mixture various
PRI o of R HBHanES aon. g B Eptibiebon §fic

t plséllft&)lplbfyﬁ’&ﬂﬁﬁ er pély:fnmgbmtems taﬁ@dr}db\??ﬁorﬂﬁ c]gfe{'tﬁrmore
nol ecu S, 1 ncor,porate INto e attice o
o BPYRSPRIL QTS Wit Piec oG PSeHaPRAT A/ A0k @ coRinatiog,af such

t Wrﬁswmﬂﬁarabrpmby BPAGIRESIY sthRrfofnasmhe suwétaﬁce Typical
ave a nonotropic relationship pl ot of

t ﬁ@ EO%\@F@W@! Woher maﬁ QRM“%@“WQ%O pwymﬁrpsh forms,
r §béﬁ h ﬁﬂ)&hfeoofaegﬁcbl brdiﬁfmﬁ Wh%&é&@@éolﬁ%rdﬂf@ﬁﬁ opgf ore

all polyno , any transition from one

p BliXtHS, §f 1 wqiyraﬂ@hms rpswqicpquéncprph éorar withh pEorgRsIug FaRtpNHa).
t ha

BP0, TCIfRERIrEIORNS 06 Sl fartlc AT dbihen B9 R IRt o
efmetnadst asshewn isl the |adn§hcrpmemqmsonclmﬂe tblub arfer et limited dg;
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t enperature a cros
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< %noi\fagltﬂreg eer]yﬂ %64] qabpéd E)Par%%n,nra% de é(o%nﬁ'gtslé’ﬁ %oollnngEapor
diffusion, sublimation, grinding and solvent-drop grinding.
[62] "Polymorph" as used herein refers to a defined crystalline form bf a
substance such as Compound 1. Polymorphs typically differ in their physical
properties due to the order of the molecules in the lattice of the polymorph. In
addition, the physical properties of a polymofph can differ, e.qg., stability or
flow characteristics, due to the presence of hydrates, solvates or other
molecules incorporated into the lattice of the polymorph.

10



WO e@etihos8 rates (i.e., chemcal stability of aPCT/US2009/033280

10

15

20

25

30

pharmaceutical properties including hygroscopicity,
solubility, intrinsic dissolution rate, solid state

phar maceuti cal ingredient as the drug substance or

drug product), crystalline stability (i.e. tendency to
transition to a nore thernodynam cally stable
crystalline form, surface free energy, interfacial

t §883i oim, temb@hen&bdwﬁn&m@tﬂeré argtwo fypesioesdymorphism. For
brittl I,c defornmati
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néOSt ruct ur al ?/ rate
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n vj.e i ruc ur a te or an at e.
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ared to Its isostructural anhydrat e or desol vate.
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forms in view of an isostructural polymorph form that is anhydrous or not a
solvate. Pseudopolymorphs that differ in solvate identity or stoichiometry are
also considered different solid state forms in view of each other. For example,
Compound 1 existing as a monohydrate is a different solid state form in view
of its isostructural dihydrate. Additionally, a methanol-water solvate (i.e., a
mixed solvate) of Compound 1 is viewed as a different solid state form in view
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properties such as, for exanple, nelting tenperatures,
heats of fusion, solubilities, and/or vibrational
spectra as a result of the arrangenent or conformation
of the nolecules in the crystal lattice (see, e.g.,
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(e.g., tablets of one polymorph are more susceptible to breakdown at high
humidity). As a result of solubility/dissolution differences, in the extreme case,
some polymorphic transitions may result in lack of potency or, at the other
extreme, toxicity. In addition, the physical properties of the crystal may be
important in processing, for example, one polymorph might be more likely to

form solvates or hydrates that may be difficult to filter and wash free of
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el emental analysis, Karl-Fisher titration, dynamc
vapor sorption analysis, thernogravinetric-infrared

chromat ogr aphy, 1H NMR and ot her net hods as di scl osed
el sewhere in the specification. [68] The term
"isostructural crystalline form" as used herein,
refers to a crystal formof a substance that has a
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a molecular complex. The isostructural crystalline form may be a solvate,
including a hydrate, or a desolvated solvate crystalline form of the substance.
Isostructural forms that are solvates of a polymorph are sometimes referred to
as pseudopolymorphic to the unsolvated polymorph. A solvated crystalline
form typically contains one or more solvents, including water, in the crystal
lattice, that may be the solvent or solvents of crystallization used in preparing

the crystalline form.
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[71] “Solid state formulation” or “solid formulation” as used herein refers
to a formulation comprising a solid state form of Compound 1 and one or
more pharmaceutically acceptable excipients wherein the majority of the
mass amount of the solid state form remains in that solid state form for at
least about 6 months at ambient temperature, usually for at least about 12
months or 24 months at ambient temperature, when admixed with the
excipients in proportions required for the solid state formulation. Dosage
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t St tla y Freg of crystalline forms” refers to a solid-state form of
Compound 1 wherein more than about 60% of Compound 1 is amorphous.
Such compositions typically contain at least about 80%, usually at least about
90%, preferably at least about 95%, of amorphous Compound 1, with the
remaining present as crystalline Compound 1. In yet another example, the
term “Form |l substantially free of other crystalline forms” refers to a solid-
state composition wherein more than about 60% of Compound 1 exists in
crystalline form as Form lll. Such compositions typically contain at least

about 80%, preferably at least about 90% and more preferably at least about
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amorphous Compound 1” refers to a specific crystalline form of Compound 1
in which amorphous Compound 1 is not detected by XRPD analysis.
Typically, the detection limit for amorphous material within a crystalline form is
about 10%.

[77] “Hydrate” as used here refers to solid state form of a compound SO
identified that contains water molecules as an integral part of the solid state
form and does not refer to water that is non-specifically bound to the bulk
compound. Hydrates of Compound 1 in a crystalline form can be isolated site
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condition that is characterized by an abnormally high rate or a persistent state
of cell division that is uncoordinated with that of the surrounding normal
tissues, and persists after, e.g., cessation of the stimulus that may have
initially evoked the change in cell division. This uncontrolled and progressive
state of cell proliferation may result in a tumor that is benign, potentially
malignant (premalignant) or frankly malignant. Hyperproliferation conditions
include those characterized as a hyperplasia, dysplasia, adenoma, sarcoma,
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i nclude, prostate cancer, breast cancer, ovarian
cancer, cervical cancer, uterine cancer, endonetri al

condi ti ons as descri bed herein. Sone additional

hor nbne associ ated or related cancers are described in
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[83] An "excipient', "carrier", "pharmaceutically acceptable carrier" or similar
terms mean one or more component(s) or ingredient(s) that is acceptable in
the sense of being compatible with the other ingredients in compositions or
formulations comprising Compound 1 as the active pharmaceutical ingredient
that is in solid state form when admixed with the excipients. These excipients
usually are not overly deleterious to a subject to whom the composition

formulation is to be administered. As used here, “excipients” include liquids,
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Exci pients, as used herein may optionally exclude one
or nore excipient, e.g., chloroform dioxane,
vegetable oil, DMSO, other excipients or any

conmbi nation of these. Excipients include one or nore
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any of which may be spray dried.
[84] A “subject” means a human or an animal. Usually the animal is a
mammal or vertebrate such as a non-human primate dog or rodent. Subsets
of subjects include subjects of a given species or group of species of varying
ages, e.g., young humans, e.g., about 1 week of age to about 9 years of age,
adolescent humans, e.g., about 10-19 years of age, adult humans, e.g., about

20-100 years of age, and mature adult or elderly humans, e.g., at least about
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restoration of nornal physiological conditionin a
subject to which it is adm nistered such as a decrease

of a cancer or hyperproliferation biomarker, which nay
be a cellsurface biomarker or a circulating biomarker,
a slowing in the rate of increase of the cancer or

hyperproliferation bionmarker or to detectable
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condi t1on or tom can I n sone subjects be del ayed
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tthembwrm‘ piro i‘drmutethpo iconpriged obwr piepared oned SDN/d state form
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%ldg [
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g% ‘?%fh&it&tfea%oh Qeaﬁrd%s‘bffﬂtel d&ﬁ!dﬁlbnpr'ﬂ’éﬁﬁﬁérﬂ %yélés iritRude
condition or th ynpton1 US revent or

palaily adiminigtratios qf&omswnnd. 1cfpé6 quekﬁ@éa? Mpekdre
0 I f
fE8E] i BRRERE ordfheiiRtin: of ELRAREn GoRARY ‘?@%‘Sﬁésegg}ﬁ'%
i meams that the crmpboﬁ the comdlmn oRMRIemscan in some subjects be

delayed for at least some period of time in at least some treated subjects.
"Prevent" or "prevention” can also be viewed as a delay in detectable
dissemination of the hyperproliferation condition as measured by delayed
appearance of new lesions or metastasis. Such effects can be apparentin a
significant minority of subjects (e.g., at least about 20% or more typically at
least about 40%) or in a majority of subjects, which are observed in many
clinical treatment situations, e.g., cancer treatments where a treatment can
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al though such outcomes may occur. [87] "Subject to
devel opi ng" as used herein refers to the likelihood of
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pre-existing health status, famly history, behavior,
genetic marker(s) or biochem cal marker(s) that have
been derived froma popul ati on of subjects to which
the subj ect belongs, to suffer froma condition so
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esent .1n a [ ' i Si '
SEEOE R, SRS A BB eyt
ibédmhc@'ilv_éd &pgsa pbpmlaworf@frsnb]ecﬁ? toﬁﬂni?\ thel subfecCoelpogs do
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. . conpri sj ng. ,
(higot Wi yaenerd e S StsiR R PR TeqlBogREE phous |
f v indPePYBERrdifératién bonditibread & essemfof shechdrhan subject
surface active agent i ch ac%s to,i

. wh i rove .
dPeE585%IRG BRE PRIMETR P hR&NQWR NSk 3Rl ferdBe fyeggproliferation

| SHARONE MdiviBudis ickAdbéd With biprécanedr, ledg CcdtvicaMsy spasial st
are aryphl pathic instructure havin bot h pol ar .
(prpgiatip itlaepithelisbineptasid pegr cqnsgd@f%gwohﬁ typiec ir deneloning

t -§Q%ngpg§rg%§ bRl es of surface active agents
uERd TN Re rrrulaatlon arts are given inCorrigan,
se] ; Atsarface-actite agant’ (aurfagiant) meaps arsyhelanee cemich, at low

AR iy FSYFRR s angfigin i e
26d)id,is psolBbR3or-spaiisgly speble. A Hesfluigh nayibere liquid excipienler e
PS8 E A RO R BB b3 SRR o ahidve
f pighiaceitivatiedrddierd, suchiasranerystatine Sotmd or Forma Il ojui d
C%cr)rﬁwlpgﬂncs ¥,etnie?ilqgi)d e%ip?entt |arr]r§ trPeréuor{acte%ctive agent that acts to
improve suspendability. Alternatively, the surface active agent may be
present in an oral solid dosage form comprising a polymorph of Compound 1
(e.g., crystalline Form | or Form lII), the amorphous form of Compound 1 or a
mixture thereof and the surface active agent, which acts to improve
dissolution rate of the active pharmaceutical ingredient in the gastric fluid.
Surface-active agents are amphipathic in structure having both polar
(hydrophilic) and non-polar (hydrophobic) regions in the same molecule.

Examples of surface active agents used in the formulation arts are given in
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adm ni stration of the suspension. The suspensi on nay
be either ready to use or a dry powder reconstituted
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Suspensi ons are used when Conpound 1 is insoluble or
poorly soluble in a desired diluent or vehicle.
Suspensions typically include a suspendi ng or
flocculating agent, a wetting agent, if the suspendi ng
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non-equi valent axis, it is refracted into two rays

eé@‘ﬂ'%@ﬁ"ﬁrl zed with the vibration directions oriented

afgo] i Atharafgliffioh@nen8emichidl Meﬂfb@s?ér@cﬂlh'ﬁgteqforms
different velocities. This phenonenon is terned

blf rMa@aa@ﬁM IV EYRAIGETe(ass £ Geaumsnetpr injacerydal
d29ERGhitdd 1) its APsRPREERHGe to the ordered internal arrangement of

atoms in the crystal structure. Crystal morphology of a particular crystalline

form is typically described by the crystalline form’s crystal system, namely,
triclinic, monoclinic, orthorhombic, tetragonal, hexagonal or isometric. Crystal
morphology may be determined by observation, for example by microscopic
evaluation under at least about 2X, 10X or 100X magnification using normal
or polarized light. Crystals with crystallographically distinct axes will interact

22



waelzeeaoi2sr of the pol arizer there wll

10

15

20

25

30

crystals. Wien polarized light is vibrating in a plane
of the bifringent crystal that is parallel to the

contribution fromlight passing through the analyzer
(because the single direction of light vibration is
parallel to the polarizer) resulting in the crystal
bei ng very dark and al nost invisible (i.e.,
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When an X-ray beam interacts with a crystalline form a diffraction pattern is
typically produced characterized by sequences of intensity maximums at
positions that depend on lattice features of the crystalline form. Thus, the
positions and the relative intensity of the XRPD lines are indicative of a
particular crystalline form that provide a "fingerprint" that is often specific for a
given crystalline form, although weak or very weak diffraction peaks may not
always appear in replicate diffraction patterns obtained from successive
batches of crystals. This is particularly the case if other crystalline forms are
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X-ray incidence values (low 2Q , may vary due to
preferred orientation effects arising fromdifferences

condi tions of neasurenent. Thus, the relative
intensities of the diffraction peaks may not always be
concl usi vely diagnostic of the crystal formin
guestion. Instead, one typically |Iooks to the relative
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protocol to obtain the XRPD patterns, the differences
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sane orm avin sane degree of
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sanpl e pre aratlon or the rity of the sanmple. [9
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O&6hdRIdS 'i‘dl%%vmg;th@ d%Hfé 6m%opq1hmmrﬁ€h &EBharp isolated XRPD
pseudopol ynor p di scl osed herein, since ey
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typi cal %/ focus on band position
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and intensities obtained from successive XRPD analyses on different samples
of the same solid state form having the same degree of crystallinity are due
primarily to differences in sample preparation or the purity of the sample.

[96] It is usually not necessary to rely on all bands that one observes in a
purified polymorph or pseudopolymorph sample disclosed herein, since even
a single band may be diagnostic of a given polymorph or pseudopolymorph
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observed in differential thermal analysis (DTA) and/or
differential scanning calorinetry (DSC), one or nore
absor pti on peaks observed in infrared or Ranman
spectroscopy and/or intrinsic dissolution rate (DR)
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atom ¢ |rvms§?d|str| gtlon f nctl derived
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KRBRWD mfeymmbﬂqhe@usmtd&nﬂl gtéfersahwdléwuﬁng* usPeEnle, a
solid state sanple, such as a solid state fornulation

cbeyyistis clygtaring a@ﬁty\m "peiNoFraE sRseibedSeuenssanls it rPat. Appl.
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transform of the experinenta term he uced
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a polymorph and amorphous forms) as described for example in US Pat.
Appl. No. 2004/0103130 (incorporated herein by reference, particularly at
paragraphs 0116-0130 inclusive).
[98] Comparisons of atomic pairwise distribution functions (PDFs) derived
from XRPD patterns may also be used to identify a known polymorph or
pseudopolymorph in a suspected solid state sample, such as a solid state
formulation comprising the known polymorph or pseudopolymorph form. By
definition, the PDF is the sine Fourier transform of the experimentally
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correlation function that describes the solid state
formby providing interatom c di stances as given by

a specific interatom c distance as given by peak
intensity. Thus, if two crystalline forns are of the
sane nolecule with the sane nol ecul ar packing, their
PDFs will be essentially the sane. To determne if two
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fér? SPaliRg farh sy & inde@iRg MeROdES,abr Ssdtipldian /S Pat. Abpls No.
erence form [100 An XRPD pattern may be descri
bR007H2T9BAE fincepalated heyein by &eﬁiﬁe%ﬁ)l ;Foaarﬁ)ée%qpoiéwpﬁs”
eva{g &Fhéﬁ\;/{ﬁf‘&xgﬁﬁPﬁ P&H @b” a%ﬂarérhd@ ér?ﬁamh@ ﬂimﬁeﬂk}ﬁ ds@n

uat e er t

e sanple (&yow des” a
apgstmcturaltartbxydtate twhichmadidre qarived ffem qt&ftyﬁfai'@ﬁtans@&ks
a f
SeURAET b RelISRARATRIRS PRQES ghathed dhiiron o
slhemmg cehvelosietof thd Botr@itugl erystallise dormawithithe unlt Ce"
a Si s Sin t he
Ve il bR LBl KBRS e
bdetémmﬁaﬁdri &inthé stoldhicreetdi ofeths peaisdapelyordrple §.e rumber of
X %tr 8} lscl)l\r/]eentfng)orlgéulérshgerdm&gca of 6o%fpobﬁc?1$‘!nfntsu%ﬁl I is
applications, the unit cell parameters for the reference isostructural crystalline
form may be obtained from single crystal X-ray analysis or derived from
indexing of high resolution XRPD data for this reference form.
[100] An XRPD pattern may be described by “Prominent Peaks”, as is
typically done for samples with only one XRPD pattern and limited other
means to evaluate whether the sample provides a good approximation of the
powder average. Prominent peaks are selected from observed peaks by
identifying preferably non-overlapping, low-angle peaks, with strong intensity.
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descri bed by three axes, a, b and c, and the angles
between thema, b and g. X-ray reflections froma

i nt erpl anar spaci ngs of these planes using three
integers h, k and | called indices. A given set of
planes with indices h, k, I cut the a-axis of the unit
cell in h sections, the b-axis in k sections and the
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spectroscopy. techni ques such and
nealeylptedideasipy ardfanges Mdncdj@&ﬁ b éhéa@aléﬂ uae%fﬂn d state’
éﬁﬁjﬁ&en ioh? Us'??g tﬂ%%?@rﬂfé%oﬁfdlrﬁ’é& 's‘b%é‘brdi}bedﬁd‘%%t cell
t hi n nol ecul es he sanp that vibrate in
r ppoeiers ﬂ@tqrmmadrftqrﬂm Sl@@i@ :cggstal Qlatﬁ:@'\Q may gindaigl the
[ Mo
nED ReleE R VAP IHRR CR ol RGO REN M LRy,
vdeteamnedé(HHD pa:ttﬁro toraonfumethe @orreme$swtrtbmsuuctﬂea:$®m®n
# ‘2 ée(ﬁns of those vibrations occur that leads to
Ncés ' in spectra due to differences in frequency
a[1@3] rwlbmm@ mectrosm)gyed@mgoﬁstw techatiques. thBeorsucan

CoPIaERLP s R el AR R R R e Bl 20 2

op&ﬂmordh%rmduﬂbﬁmﬁnsmedbmu rmcnmdyv:dmtlomﬂmpeomamﬁcapy

nf t id t
 Fpehiifes. SHtrams 15rang Baran whiaR Measy i s RIREEd o’
g? 8 .a <olid Bt:t® Q%BIeFHWtG&I@@ pidsente Hpdriularshedicat
(200 ] [104 Raman | of determ ni ng
%‘ g st ﬁfBiQ'SHh@td’é?f? fer'D) regnenag to the incident

qé»%fbyf srn@te 'tt@é‘nﬂofécﬁle%Qﬂ'ﬁlf@‘edT%bfymbrpr@bﬁbééﬂ.ﬂl@bﬁlbin@ﬂoh
bet ween anor phous and crystalline

diorms experience @gfe@@ttmﬁnQIlearpfpg:es due to varlatlons in
conformational or environmental factors, perturbations of those vibrations

occur that leads to differences in spectra due to differences in frequency and
intensity of some modes of vibration. Because polymorphs and
pseudopolymorph form may possess different IR and Raman characteristics
from each other, IR and Raman spectrum provide compl‘ementary 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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pol ynor phi ¢ and pseudo pol ynorphic fornms of Conpound
1[for exanple, see Pratiwia, D., et al. "Quantitative

hydrochl ori de by Raman spectroscopy and pri nci pal
conmponents anal ysis" Eur. J. Pharm Biopharm 54(3),
337-341 (2002)]. For identifying a pol ynorph or
pseudopol ynmorph formin a solid fornmulation such as a
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C AL A JSSHhEor Pharmaceutics 163 (1): 157-166 (1998)].
[106] Another technique for identification or quantification of a crystalline
form is Diffuse Reflectance Infrared Fourier Transform Spectroscopy
(DRIFTS) (for an example see Tantishaiyakul, V., et al. “Use of DRIFTS and
PLS for the Determination of Polymorphs of Piroxicam alone and in
combination with pharmaceutical excipients: A Technical Note” AAPS
PharmSciTech 9(1) 95-99 (2008)]. It is well known that particle size is a key
variable in diffuse reflectance measurements, since large particles will result
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transformati on of a netastabl e pol ynorph or

pseudopol ynorph formto another crystalline formis
avoi ded. [107] In yet another technique, near-infrared
(NIR) spectroscopy may al so be used in identification
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Tishmack, P.A., et al. "Solid-State Nuclear Magnetic Resonance

Spectroscopy: Pharmaceutical Applications," J. Pharm. Sci. 92 (3): 441—-474
(2003)]. These techniques offer the advantage of being nondestructive and
noninvasive. SS-NMR spectroscopy is sometimes suitable for testing drug
formulations, such as those comprising Compound 1, because the NMR
resonances for most pharmaceutical excipients occur in a narrow range of the
NMR spectrum. Thus, it is typically easy to distinguish excipients from
Compound 1 NMR resonances. Spectral subtraction can even be used to
eliminate interfering excipient peaks that are present from the spectrum.
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slight changes in bond | engths, bond angl es,
interactions wth neighboring nolecules or, in the
case of pseudo pol ynorphs, different hydration or
solvation | evels, can effect the SS-NWR signals
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[113] SS-NMR may also be applied to analyzing solid formulations
comprising 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
10-20%, depending on the relative location of the amorphous and crystalline
Form peaks in the spectrum, because amorphous peaks generally 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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Compound 1 fromexcipients in a formulation contai ning
a particular pol ynorph or pseudopol ynorph form of

interfering excipient peaks in the spectrum spectral
subtraction may al so be used to elimnate or reduce
this interference. [115] For identification of a
particular crystalline formof Conpound 1 within a
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crystalline form absorbs or releases heat when its crystal structure changes or
it melts. TGA is used to measure thermal stability and the fraction of volatile
components of a sample by monitoring the weight change as the sample is
heated. If infrared spectroscopy is conducted on the volatile components
outgassed during TGA analysis of a pseudopolymorph (TGA-IR), then the
molecular composition of the polymorph may be discerned. These techniques
are thus useful for characterizing solid state forms existing as solvates and/or
hydrates. ,
[118] DTA involves heating a test sample of a solid state form of Compound
1 and an inert reference under identical conditions while recording any
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1 and an inert reference under identical conditions
whil e recordi ng anytenperature difference between the

pl otted agai nst tenperature, and changes in the test
sanple that |eads to absorption or liberation of heat
can thus be determned relative to the inert sanple.
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changes in the sanple relative to the reference. [120]
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A transition during thermal analysis of a kinetically formed polymorph to a
thermodynamically more stable polymorph prior to complete melting may be
avoided using a faster scan rate that does not allow time for the transition to
occur.

[122] Data Acquisition for Characterization and Identification Methods

[123] Data provided in the Figures, Tables and Examples were obtained

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 long, 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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speci men and onto the detector. Data were coll ected
and anal yzed using X Pert Pro Data Col |l ector software
(v. 2.2b). Prior to the analysis, a silicon specinen
(NI ST SRM 640c) was analyzed to verify the Si 111 peak
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nm and the sanples were anal yzed 71 5 m nutes.
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ate sanp es were prepared for
aEacrysamllaiy v@smréeﬂ onte agoriereten bﬁachan@i éqtawdtdwag data

A A i R LT e
$_mplggwemaealsmd foo540inkgsand 40 mA, respectively.

i e
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anal yzed t f Si 111 k
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h&ﬁ/ﬁl‘g%gg{:( QP?EtEéSi{BP sgrgtvgé/rels%pﬂ ﬁ’ge{dgﬁﬁﬁz%%';\ﬂné 3RvRS set at
0.15 mm. Prior to the ana ysis, a smcon standard (NIST SRM 640c) was
analyzed to verify the Si 111 peak position. Diffraction radiation was detected
by a sodium iodide scintillation detector. A 8-26 continuous scan at 3%min
(0.4 sec/0.022 step) from 2.5 to 40° 26 was used.
[127] X-ray diffraction patterns presented herein are accompanied by labeled
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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30Q2Q As previously discussed data will be instrunent

woelepenaest and third party neasurenment son i ndePErts2009/¢33280

10

15

20

25

30

prepared sanples on different instruments may lead to
variability that is greater than 0.1 9 2Q 1In
addition, for technical reasons, different rounding
algorithns were used to round each peak to the nearest
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pl aced on the reference side of the cell. The sanple
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cell was equilibrated at 25 0C and
heated under a nitrogen purge at a rate of 10 °C/m|nute up to a final

temperature of 250 °C. Reported temperatures are at the transition maxima.
[130] Differential Thermal Analysis (DTA)--DTA and TGA were peﬁormed
simultaneously using a Seiko SSC 5200 TG/DTA instrument. Temperature

calibration was performed using NIST traceable indium metal. The sample
was placed into an aluminum pan and loosely covered with a lid and the

weight accurately recorded. The sample cell was equilibrated at 25 °C and
then heated under a nitrogen purge at a rate of 10 °C/minute, up to a final

temperature of 250 °C. Reported temperatures are at the transition maxima.
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C/mnute, up to a final tenperature of 250 0OC
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maxi ma. [ 131] Thernogravinetric Analysis (TGA) - TGA was
performed using a TA Instrunents G000 IR
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Oﬁrﬁf ulpormulatlgHsk,J g“%%n'uﬁa{tiloXS comprising Compound 1 as the active
pharmaceutical ingredient will have a significant percentage of Compound 1

in one or more of its solid state forms, typically in one or two solid state forms.
Exemplary formulations contain at least about 60% or usually at least about
90% of Compound 1 in one solid state form. Formulations will usually
comprise one or more given solid state forms of Compound 1, substantially
free of other solid state forms, and one or more, typically 1, 2, 3 or 4
excipients or carriers. Other formulations can contain Compound 1 in one or
more solid state forms, typically one or two. Other formulations are generally
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free of other solid state forms, and one or nore,
typically 1, 2, 3 or 4 excipients or carriers. Qher
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solid state fornms, typically one or two. O her

formul ati ons are generallysolids, precipitates, gels,
suspensions and col | oids that contain one or nore
solid state forms of Conpound 1, such as the anorphous
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| E¥HRERPAtRINast abBLI00.8 00 mg/mL, usually at about 1-100 mg/mL or about
10-100 mg/mL, and optionally containing one or more of a salt, buffer or
bacteriostat or preservative (e.g., NaCl, BHA, BHT or EDTA). Sometimes a
surface active agent is used to affect a suspension or is incorporated into an
oral solid dosage form to assist dissolution of the solid state form of
Compound 1 into the gastric tract. In general, formulations for oral

administration are preferred for human therapeutic applications.
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oral solid dosage formto assist dissolution of the
solid state formof Conpound 1 into the gastric tract.
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preferred for human therapeutic applications.[136]
Surface active agents used in a suspension or a solid
formof Conmpound 1 in a liquid excipient(s) include
noni oni ¢, cationic and anionic surfactants. Exanples

°f1 38§ eéﬁﬁé@é’a&%“aﬁ};@h&'ﬁs@d'lﬁ &l sudpendish oed SolldForrhiof t ed
0, Sodiumlauryl sulfate, sodi um dodecyl sulfate,

pGPSf@QHb‘éﬂ é adiadiAeXspIanis} instude ggnionicasatiqnic @ptanionic
eghpgk et Exs«ﬂﬁﬂeer& E?é#‘ér}’éd StHdcpirts indludeSsutase ﬁoﬁl%lfteﬂﬁe

active agent dosage form such as a table

ofo, sodiumdaury| syliate, sediumdedeasykiuiiate, oalyPerbaietl aptht of
& &9 Iat' . di scl osed herein wherein the fornul ation
%rrgrl ses crystalline FormIl or crystalline FormlIll

0[13<Z])nlpmmacemb®hmemtt sedity laurglesuliteos nsed @8 laj syriacaaetive

BB 5k R oS40y B0 b oRr

eadripistration irt ygatoeht gf d corition dscloskd heveial wheeteinghent s.

38 I f h
L fo2RliATR SR B fus vitne S Dok BivBialig ForB S comppund 1
f @éd@nﬁéllﬂ@é@@ﬂmﬁeﬂscﬂla state farmesdf aﬂdnnprwnadramd thersurface
¥H5t al l'ine For t on. and

e geph orlipealyicouthrisRU SR Teore aghond BRGNS, tiskally

Pmagm3§gu,t,oﬂ'@@&c,p;ba&7 5 1:166-171; Strickley, RG
Pharm Res. 2004 1:201- 230;

Powe
PEIRE] Exvanles obgiher xcimeniaRcd e peersraion difaiaaigns
| BomPlidiSly Babiiy staye foﬁardf WoRipdunia L{b@mcﬁfwmh@ pefh fopf

Phar maceuti cal Technol qust | nf or ma hcare,  USA,
r

coustallipg Fopmdlln by avay[of dotratian i nettimiation, ase oivspdv e
dNéﬁ%‘ a4t i) PR L. qﬁh@nﬁ sx,strabb I1@©7f5>1" ﬁrsslfwi?ogmevde@ H.G.

ina formulation co rsing |'east one cré%/}sta I he

f BhannofReSo RPGHIR : 201 ﬁwvedjr Mrﬁsr et AdN3PAwlk ELEIE a3qly
a?%&P {96y 8o gafﬁeﬁ%érs' M. ir? %r‘ug m@@@ePEr‘an@rﬁFR&ﬂe”

ect suspen fn"a suspénsion’for ora
pEneyulapedla @fd?hannnacelatcab'Feqtmn‘;mgvslnfgqma Heajtbcarel VS,

d 1 and a liquid excipient(s), the
c?é@t’%pl ormmay be mlled to an nean vol une

WEIi 39 t Midrgraztionl-€o dhpevé Bissbllfionrate wé a agstalirenfietre rof of

EBoend § 3F & il G S inG L bR R b P
agempaand i amatore dr%ormdhb&ﬂawuyieala'l ddceptablengxeipehtd imay

t hys dbq%argg lif.?r?r{)c\/rﬁh]%ﬁgpt %H@Wé)(ﬂity In-a suspensnon%or oral or or

parenteral administration comprising a crystalline form of Compound 1 and a
liquid excipient(s), the crystalline form may be milled to an mean volume
weighted particle size (Dv,50) or average diameter of about 0.01-200 um, or
about 0.1-100 um or about 3-50 um. Mean volume weighted particle size (Dv,
50) or average diameter for milled crystalline Compound 1 may thus be
relatively small, e.g., about 0.03-2.0 um 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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| arger, e.g., about 3-100 mm about 5-75 nmm or about
10-30 mMm Ml led crystalline Conpound 1 is suitable
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intended for oral or parenteral adm nistration to a
subj ect. Meanvol une wei ghted particle size or average
di aneter include a range between about 0.01 and about
500 microns in 0.05 mcron or in 0.1 mcron, e.qg.,
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microscopy, light microscopy, X-ray diffractometry and light scattering
methods or Coulter counter analysis (see, for example, “Characterization of
Bulk Solids” D. McGlinchey, Ed., Blackwell Publishing, 2005).

[141] Thus, crystalline Compound 1 may comprise or consist essentially of a
powder that contains one, two or more of these mean volume weighted
particle sizes or average diameter particle sizes and the powder may be
contacted with a solid excipient(s), which can be mixed and optionally
compressed or formed into a desired shape. Alternatively, crystalline
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naevus. Papillomas include Larynx papilloma, Choroid plexus papilloma,
skin papilloma, squamous cell papilloma and transitional cell papilloma (also
known as bladder papilloma).
[145] Other benign tumors that can be treated with crystalline Compound 1,
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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(CIS). 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 I, or
amorphous Compound. PIN can be classified as high grade, medium grade
and low grade.

- [151] Dysplasia (or heteroplasia) that can be treated with crystalline

Compound 1, for example, an anhydrate crystalline form such as Form lli, or
amorphous Compound 1 refers to an abnormality in maturation of cells within
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[154] Carcinomas that can be treated with crystalline Compound 1, for
example, an anhydrate crystalline form such as Form lll, or amorphous
Compound 1 include renal cell carcinoma, endometrial carcinoma and
hepatocellular carcinoma (HCC), also called hepatoma. Preferred treatments
are for HCC and endometrial carcinoma.
[155] Another category of malignant tumors that also can be treated with
crystalline Compound 1, for example, an anhydrate crystalline form such as
Form Ill, or amorphous Compound 1 encompasses the neuroendocrine

tumors which include insulinoma and glucagonoma.
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as the retinoblastoma protein (Rb) or CDKN2A (p16), BRCA1, BRCA2,
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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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
Form { or crystalline Form 1l1). 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.g., crystalline Form | or crystalline Form Ill), 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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wiherfCompound 1 in so id state form may be'a mlnlstere prophylactically or
therapeutically 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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synptons. [165] In one enbodi ment the cancer bei ng
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€ cancer 1S androgen abl at’i on sensitive
sﬂw@efaﬂdmgw ablatipoeasitive or aadrogers aklatioh inseagitive. If the

ApRICAP sl fHcfodel Btk QhsfivE NELoIRf A58 thitn SPEBMBBLAPL T is

administered in an appropriate formulation either alone in combination with
androgen receptor antagonist such as CASODEX™ (also known as
bicalutamide) optionally in combination with luteinizing hormone-releasing
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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HERCEPTI N(t,n) depending on the Her2/neu status of the

t IRBCERTIN gnhégnesding 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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enbodi nent the solid dosage form of Conpound 1 is used
in combination with an irreversi bl e aromat ase

bond with the aromatase enzynme or inhibitors such as
anastrozole, or letrozole, which inhibit the aromatase
enzyne by reversible conpetition. In another
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the'i1nvention a subj ect matter include the
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phous form [170] 3. The solid-state form of

enpodi ment 1 wherein solid-state formis a pol ynor ph

o1 7pk Qu dbyeos ofidestatia fom of7embedipept 1 vhctair s ate.farm is a

%olrirgéf%oclr pseudopolymorph of 170-ethynyl-50-androstane-3a,173-diol
and is essentially free of amorphous 170-ethynyl-50-androstane-3a, 173-diol.
[171] 4. The solid-state form of embodiment 1 wherein the solid-state form is
a crystalline form of 17a-ethynyl-5a-androstane-3c,17-diol and is essentially
free of amorphous and other crystalline forms of 170-ethynyl-5a-androstane-
30, 17p-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 10.6,
14.7, 16.0 £ 0.1 and optionally one or more 2-theta values of 12.3, 14.3, 15.9,

47

whi ch forns a cPYRUSI909/033280



waolmwdembhat e form of enbodi nent 1 wherei n t he PCT/US2009/033280

10

15

20

25

30

and is essentially free of anorphous
17a- et hynyl - 5a- androst ane-3 a, 17b-diol. [171] 4. The

solid-state formis a crystalline form of

17a- et hynyl - 5a- androst ane-3 a, 17b-diol and is
essentially free of anorphous and other crystalline
forms of 17a-ethynyl -5a-androstane- 3a, 17 b-diol.
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terlzed by (a) and (b). [176] 9. The solid-state

formof enbodi nent 8 further characterized by Raman

sbk?@l r& Thetslidsstataforgn ofcembadiment &fuRhguelaracte(izedirpy 10.

BErgPpend SR LI M BEBSE IR 5 el e
d[1f7r7] atﬂ iThe sphd-smtmfmmmcbfdanitfo@rmmﬂmhsremme 1sglid-state form
C B PRl g Y S P A LA R e’ 7
‘amhnla&@—c%nﬁéw (DRC)anernedgrémaubstadtially identical to the X-ray

powder diffraction pattern of Figure 7 and DSC-TGA thermograms of Figure
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 powder diffraction pattern and DSC-TGA
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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of enbodi nent 4 wherein the solid-state formis
characterized by an X-ray powder diffraction pattern
and DSC-TGA t hernograns substantially identical to the
X-ray powder diffraction pattern of Figure 1 or Figure
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solid state form of enbodi ment 3 wherein the
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O@sep 13 Olte s’ldri]iﬂ stfe farht efidefmmdtmeht 13 fuether chipracteszenf byl 0
n is characteri.ze b). [182] 15.
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xEigdie ot PTAr FEA Harmegrasms efFiguigr 135 gure 12 and
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formof enbodi nent wherein the solid-state

fig rohatas:temad fyt @ ap é@rewoowd@y patierr-with2-Hisle valupaet 28n
V‘é §h1 ?at ﬂ?% anY q|8L§a§ 09 antt BptioRafly o ﬂ%oﬁmoﬂe’sz%éié‘ Qaﬂ:gs %f

i onal onhe or nore 2- eta val ues of .
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fﬁéﬁgwggﬁvr\ggé bgllafnf)E ?acyt pl)c?wdé? dlfFrgét%nsp% tsetrnaQLtjbs?antr\élly identical
to the 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)
optionally with DTA thermogram 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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amw th negligle wt% weight | oss from

aped] 20 He sAddaEforkPE! dibodirh8A{ 3 MereTmmeSsﬁhd@taié fren
form of enbodi nent 3 wherein the solid-state EYB@PHCE"

cIRANrAciATIZed BY D KFANeeT siliagiondiatie syt

gfgytbttﬁg ﬁﬁa‘y@ﬁfh&cthﬁrﬁgﬁﬂﬂeﬁ;@bf tiguieh. X-ray diffraction
[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 17o-ethynyl-5a-androstane-3o,17f3-diol substantially free of
170-ethynyl-50-androstane-3a,17p-diol in crystalline form.
[194] 27. The solid-state form of embodiment 1 wherein the solid-state form
is amorphous 17a-ethynyl-5a-androstane-3a.,17p3-diol essentially free of 170

ethynyl-50-androstane-3a,173-diol in crystalline form
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[192] 25. The solid-state form of enbodi nent 10
further characterized by Raman spectra substantially

of enmbodi ment 1 wherein the solid-state formis
anor phous 17a-et hynyl -5 a-androstane-3 a, 17b-di ol
substantially free of 17a-ethynyl -5a-androstane-3
a,17b-diol in crystalline form [194] 27. The

S[Ab5 o8t ﬂts%hcfj rmuttiof 'EBﬁfﬂinﬁiﬁ@ta solightedtefdint &1 7a-ethynyl-50-
sol I'd-state formis anorphous
1aterestane i, 138-diol dnd st tanst gar phammagestically asegntablpy
free. of 17a- ethynyl -5a-androstane-3 a, 17b-diol in
c?’?ﬁ’c'%f“ ine forn{195] 28. A solid formul ation
Cagey 29 ﬂme&oﬁ’mla%nsbfaérﬂbddkmamc% Whereat thersplid State form is
andr ost ane- 3

oA B aAIgE s 2Pty B e fansee. 335 il
faefp st 1R BfimasRafbrEMbodi® e ey ﬁhé‘reﬁrh&é@*ysﬂlhﬁb%rﬂw is

formis one or nore crystalline_ forns

19 BOIFERYRTY P @@uaﬂmlwgmnéoen af ﬁ%eawavl 5(15 aggrpstgne-3pnk7h-
DTS S B Al

laYrﬁo@hbumwrmSa andr ost ane- 3 a 17b- diol and is

SHBBL A, P midRp G b bR AN B e S om is 2
fﬁdlyﬁdb@hld?@séudcﬁjdmﬁcbrﬁﬁ tbrr2&f vmémymylmeamwaawumgﬁ
formis a pol ynorph or pseudopol ynorph for

1diglandig |¢§$GFBIQU!&HG¢ gEamRERNQUS 1Z?tﬁth36Wbi50°zi’1'i‘9qu§a”9 -30,17B-
<§§Iem' ally free of anorphous

1 et hynyl - 5a- andr ost ane- 3a, 17b- diol. [199] 32. The
fpseplm The famutativadif embodpsenu2vdiareiniiee solid-statstfatre is a

_1g/r¥§?8@ ﬂ@ﬂcﬂf %131L7a| %‘hg@Q gﬁrgﬂ?‘?&ti%% P-dlol émd is essentially

epseot arabipholis &6d 6fhepolERNIDESommofot Toeethgmyt Sosdridrostane-
forms of 17a-ethynyl -5a-androstane- 3a, 17b-diol. [200]
33, 17fdid.or mul ati on of enmbodi ment 32 wherein the

?ﬁéﬁi ﬁ%& LI'HS tdrRTUBtoR. o?%n%@ér?&ﬂ%@ w@%lh‘?ﬁ‘@g )éta‘ﬁfﬁ'e%rtrﬁ 2

group conS|st|ng cryst I ne
Fan amhy,dréter optidhblaseledied frowi the Qrczmlc}om_’tmgl@écrystalhne

I Fa Ty ey 20", e e
cposj g4, nTgweOfbrmmlaﬁdirabﬂ eml_and?mem 32 ahereffothedrystalRi2fordss a
C§c§\éa(t3| qmillﬁgal yospellé){t%c? Egr?wﬂhg%rgup con\é\ﬁ?ng bf! crtygglhne Form | and
Form IV
[202] 35. The formulation of embodiment 32 wherein the crystalline form is
Form |
[203] 36. The formulation of embodiment 32 wherein the crystalline form is
Form HI.
[204] 37. The formulation of embodiment 32 wherein the crystalline form is
Form IV
[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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[203] 36. The formul ati on of enbodi nent 32 wherein the
crystalline formis FormlIll. [204] 37. The

formis Form 1V [205] 38. The fornulation of

enbodi nent 32 wherein the crystalline formis Form V.
[206] 39. The fornul ati on of enbodi nent 32 wherein the
crystalline formis FormVII.[207] 40. The formul ation

of i I T
kil e ot

V\Aﬁéf@l\AHt he solid state formis anorphous

%E?orﬁl NYhe m% |6§%§‘ @H\%oﬁ nierﬂ;\%g WHePdin t!ﬁ@gﬁ;’d s"{gtf_}gr]_?r’?is

|on o) i ment erel n anor phous
eammhowdao@ethym&ﬁacmo@@ﬁta%wﬂaﬁ -digl. subst antially
ne 1 et andr ost ane- 3

L1831 %4 STé I63iyletGa of SnpSiment o1 AR08 e 7o

e@‘myﬁ mﬂhﬁdra&taﬁa 3748 it Rabstantallydidest chstallihe 7a-
Ewnﬂe or tablet for_oral dosing and the

cwuanaaslepeocbftdbl e excipient is a surface

pkar .
Q{083 Ehe ihuRBoR ST HEY bt bl EbGillebft 2H 2 MER sty e
t éorpeiaibnising tarsukOonmtablet {oP bidl ddding ahd thepmarheiceoticaty

S e el e ety 35 odert 4 mPuBf it

apsoviveeomh dssblutonehths faﬂnmatnomarvmtér atleenbient temperature
phF\r g@ceuti cally acceptabl e excipients are conprised
F‘ -1 auryl sulfate, microcrystalline cellulose

(24 17880 THelionsll gRdrodfeerbzodfheftts3 WhérefrothBguaht®active
é?one of, enbodi mants 28-42 wherein the

e 8RRy Yl Hfalst abl e exci pi ents consi st

PﬁlQTt 45170 18fm AQFHNUER drginkl of erdoliirfent8 RBIARCK N bRl the ne
cel |l ul ose and nmagnesi um stearatejn relative anounts to

t peargAceHtically eceriable xCipiEAtsAmERTIRrisad Shepdiw Aaieyi3
5&173% trﬁl'cﬁﬁc Olfé‘?alI?ero(‘:’élI@nﬁﬂel%\)ﬁd rfesittn SlearA®! € 14. [214]

treat a hyperproliferation condition

c (131 i 48. Agpedomuiatianesfiany ane of espsdiseents A8HRavharpiartbef
SRS SR A8 e L B prgrtiely of s
asultite, dnicocmystallineotellulose and magnesium stearate_in relative amounts
to the solid state form of 17o-ethynyl-5a-androstane-3a,173-triol as provided
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 17a-ethynyl-
5a-androstane-3a, 178-triol in a solid state form or in a solid formulation
comprising the solid state form of 17a-ethynyl-5a-androstane-3a,17p-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 17a-ethynyl-5a-androstane-3a,173-triol substantially free of
17a-ethynyl-5a-androstane-3a., 173-triol 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-3a,173-
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conprising the solid state form of
17a- et hynyl - 5a- androst ane-3 a, 17b-triol and at |east

The nmet hod of enbodi nent 29 wherein the solid state
formis a crystalline form of

17a- et hynyl - 5a- androst ane-3 a, 17b-triol substantially
free of 17a-ethynyl-5a-androstane-3 a,17b-triol in

al'f‘Bf Qék‘éHﬁalfnyFéB or[s%b@ﬂanﬂ&ly fldtofMErhOPH0GS ar‘iﬂ"@m@r btallihd

wherein theé solid state formis a pol ynorph

p@é’%@béﬂqﬁﬁ]ywl Jenniieptanezioet HyHipl- 5a- andr ost ane- 3
ZJI;{; 4d Ale 8ﬁ1§ﬁtdf%Hb‘6d[ AN Qﬁttﬁé‘Pb@L}JoYpr{ see of
a a-e

hous an er Ccrys ine orns 0 ynyl -
apmxdopely-oq)refoanls?brystailmb Fopr21il] 50. The nethod of

3 ‘ . .
A8t emRineRSH bt BRS XN 8 hymarprotfesatop o
1contitionrtealheemofhe eerlmtdAermn‘torrﬁénevhesm:ilated bancer.
RSP B tod bt BB T 203y eoR R Bndi SIS 4R '
ecdHtionBs brodtatelegn&drNbiehst dan@énr peaighfpeostaticoy peapidsit iopn
is prostate cancer, breast cancer, benign prostatic

hgetals Husratia! ”698'@?'3“ c interstitial neoplasia. [220]

Sip20p 5@% ﬁﬂatr?cfd &rpﬁéﬁérmﬁ;ﬁh SolRigbirAulAwsreH a’ﬂyldﬁé |ﬁf any
one 1n enbodi ments 12-24 conprising the st

beBRedingnts kR4 gORIPHSIRg the #?Bpf plegding a solid sPate form of 17c:-
Sy soaiROda RS 5ANGR B difPord, kb, thidelbraBe:

our pharrm utically acceptabl e exci p| ent S
V\dﬂm‘rmaneattcallyeawepmtﬂe exdpiphsnthereinat taast ane excipients a

age 1 The nmet hod of claim53 wherein the
%.frf]a&eg{cgw ‘]"%{ﬁm is crystalline FormllIl. [222] 55.
Ti221re84h othedhethodiohclain B3eviasraintthe solid statesomt & drostallins

ag(t% nous 17a-ethynyl -5 a-androstane-3 a, 17b-tri ol .
§f 56. The nethod of enbodi nent 53 wherein at | east

O222P>8b. Wr%rﬂweih%diﬁﬁiaumsb%ﬂerélnwé b@licestateddrhh issamorphous
net hod of pre a ligquid formulation conprising
1vep-gthwysRo-a g‘Hpﬁtﬁg? g%“"gl a,17b-triol and a

lpgggj[m&%ﬁ UtHCRARING A F %ﬁ%@*%é‘nt %é?l‘@r&ﬂta? 1O4RESR Bx@bient is

e exciprent 1s a exci pr ent conprising
t $align dgurgfsulfatet act i ng or adm xing a solid state form

fzzlﬁé%‘ﬁé‘(ﬂeon ofq; %ﬁéjrl’nﬁ Wﬁd fo$ﬁﬁHfg|Brr1 géﬁgﬁ ISIWgt‘I Boldifyny-
amxahdrrosmmu, E‘Iﬁ -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-5o-androstane-
3, 17B-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 Ill.
[226] 59. The method of claim 57 wherein the solid state form is amorphous
17a-ethynyl-5a-androstane-3a,17p-triol.
[227] 60. A method to treat a hyperproliferation condition comprising
administering to a subject in need thereof an effective amount of 17a-ethynyl-
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[225] 58. The nethod of enbodi nent 55 wherein the
solid state formis crystalline Forml1Il. [226] 59.

anor phous 17a- et hynyl - 5a- androstane-3 a, 17b-tri ol .
[227] 60. A nethod to treat a hyperproliferation
condition conprising admnistering to a subject in
need t hereof an effective anmount of

5 RaRGR¥RYE R, ArdiBRha RukRiokhDation ﬁFedaPecﬁaéddi’d&hg’ to the

formul ati on prepared according to the nmethod of claim
57iethb8 obclaB® 57] 228158 1. The net hod of claim60

225E e, T8 SP4EBSS Bl B0 P S peroitera B RHgRER i
Tdhormedriecessotiateldadrma tforfhonkesessitive bandey.per prol i ferati on
t t , . i i
P iR R B By BBl B o
nsroptatstancet, 28€dst Ganced, pardghuptostatie pgpenpldsia ar prostats s

conprj.sjn he steps of adm xing a nethanolic sol ution
df‘te@ﬁ'ﬁtnu%}ﬂ’ﬁaf'% th sufficient water to forma

M280] 3t & prodligiIkbparéd bix prodes cammisiietie Byes giradatesg
conprising the step of he {I ng a Pse%ldo?egl porph of
B eHANIS SelliRy of Cermpedndh} wild shigcies! watezsq 1o a

gbyﬁgj on of the pseudopol ynorph. [232] 65. The
product of enbodi ment 64 wherein the peudopol rqpr his

3B 164 Zgprodee! Prapgied By PIOFRISEAPINGING Sfkeieating a
bsé \ofi tion

PR AR PO el

cdssotvation shthedmseugerd\dediPhng t o anbi ent tenperat ure.

(@34, 7 TroMbASCE eREBARAH clikurerdih ALPSAREBIIGTHNE

teps of renoving solvent froma T [ution
ofor@hpound 1 under anbient tenperature and pressure

| a8],26 SFaBeOFlbblsE AR i o s I
[ 2B86{ Et68\c sblytiond Comproepdrewittbyufticigntdwptanectorgfiecti ng
|55 ol BpTERCHRLA Rt on of  Sorpoting
sfRi34} ieTn prodaomsrepared! byid prosedd canmrisingiietstepstas (1)
e e Bk e o EAeorio 2P gl
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
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
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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sol uti on under anbi ent tenperature and pressure. [237]
70. A product prepared by a process conprising the
steps of (3) renoving solvent froman acetone sol ution
of Conpound 1 under anbient tenperature and

pE238% ufle . A mﬂuctmr_eipamdmyoaj poceps epapisindinesstepoefdds

Sesrpeynd
CQM&ﬁl ﬂgmtzmszr&@ uor oet Lano%aéi ﬂ@g&tﬁ%ﬂﬂ? ts [ur r§n
(SurradR) t?tamp theel FECSlugy @t agowt3030 don upsioGbolibe daps.t o

1381 2. KiaouefvisheEt nfh B b RO MR B Modor )

rezmmvmgjscmmm ﬁoema dioxane sbluttampioGordpdunchtiendemarmizant

t

« TR A S BsBB 3R Pltid S BE0R) i dtu i tesistn) LETRY 10
f e gwuhdbrledlmedqire@mw &b‘rtuptterlpﬁyedtlammerﬁta‘é{@uber'éﬁ.lreA
CEAbY Gt A Rt CteRlintoty EPRRess e dtima e tass ot
sa%ﬁnxmg@éthatﬁ@lwsrw oBCehpbend om}f\fsaﬁiclsa\: lss)ppltdw f&éftate to
under sonij cat i renpyj n [ nt sol ve rom
t efeect disgalgtion %Qﬁro%y?caa%t(a} %wﬁjrm H"% splyert @Q{m
S%anélhééprsﬁvr@hsﬁaee écﬂﬁ'ﬂu&ﬁt@'faﬁm Q&ldéﬂ i Julch A6t EOrrpRAA re-
heating to about % t he redi ssol ved

seipsalutan wid ogﬁwutpos *@@tmg nquouuﬂ BPLERRINO Hieffar ed
b&lsé’olﬁd’wﬁtﬁ)n‘-’t@%h% ge. the steps of renoving sol vent

froma dic romet hane sol ution of Conpound 1 under

alAEif4. 1A piaslugt prepareddyd BOSESECOMPIENg thersters of removing
1§fﬁ§é¢r{1 ?roFH‘ gldrwsméh@ %olru%ﬁ‘beéohﬁoﬁﬁ(?/ ?gjﬂhéﬂt ﬂgblent

rostane I'nc
f'@iﬂpemtu@mdmressdeenbodl ments. [243] 1A A

TEAA2 TSP a5 o the inventon, efaigd tp gpvstaing A7ocgth,
Cabtﬁ'bﬁbhe-lsa mmeldﬁcl&tﬂémtﬂeriﬁmldgﬁnuvhberetjremﬂmﬂments
stalline formis a pseudopol ynorph, );[Em h or
CT2AB v A erisialite oyrd 28 p-ainvrve i AByRant S HGr
B R @y S RRE Yt BerRBGHARRCIA TRERT, **%n%*x%fa"'”e
zwrmma@sauddp@lmpu,@puymorm‘mnasmtmdh@neet [ 247] 5A

l@l‘isj;ré’AStﬁ#é ér&? %rfﬁ ofeefﬁ?O?d B o/ Qrighed e the

te’is vat é er and an ael cohol .
pseudopolymorph is a solvate

[246] 4A. The crystalline form of embodiment 2A wherein the
pseudopolymorph is a hydrate.

[247] 5A. The crystalline form of embodiment 3A wherein the solvate is a
mixed solvate of water and an alcohol.

[248] 6A. The crystalline form of claim 2A wherein the crystalline form is a
pseudopolymorph wherein the pseudopolymorph consists essentially of 17a-
ethynyl-5a-androstane-3a,173-diol, water and an alcohol wherein the alcohol

is methanol.
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[248] 6A. The crystalline formof claim2A wherein the
crystalline formis a pseudopol ynorph wherein the

et hynyl - 5a- andr ost ane- 3a, 17b-diol, water and an

al cohol wherein the al cohol is nethanol.[249] 7A. The
crystalline formof 4A wherein the pseudopol ynorph is
a m xed sol vate contai ning water and nethanol in a

eA eiotrystatiine férn bﬂﬁ(\ﬁrﬂéreﬁ%bmétps%u&oé&yrﬂior h-is a

8A. The crystalline form of enbodi nent
$Plyaie CEP‘?Q'% vaies apd mathanol ing é’@éﬁﬁﬁ‘&ﬁtp%ﬁ' ptio of

CBéfvé’é"éneeroéﬁﬂﬂ%M itHe nol ecular fornmula of C2 1H32™2 -1
O [251] 9A. The crystalline form of

eﬁ%ﬁﬂi. %nThquysmwneﬁwm plecrpedimepiotA whesin the crystaliine form
e%sg EgélgiOb&YHO?&'\ ﬁrﬁar&g@n%&‘ We rﬁ @Clﬂgldf’ ﬂﬁhﬁr@-c%1H3202

I'n ot her crysta i he Torne a
tﬁé‘lﬁ@l’ﬂ 1d18%i netri c anal ysis thernogram wi th about 12

bout 105
oL2518 88 RSl RAPG imictuiy 2 Rl b 2000
Theemﬂopgtymdrprms dssentialty fnaetnid?awhyrwAsukamdmshandaaoc 17B-
cr,) fo a pr,duct, pre ared by. a ocess
ORI ey mElics kG A Bl R B is B a1 on
oihmbg@nﬂwm lepont 1wt whéa-rehfedydm absutt?BO & 601 to
3a, 17 253] 11A. The C[Jﬁ%)@ l.ine form of
eABAI1 Lfmé RETAIUR AR Mforph is a
h t QON TheBrystsllindformta? effbodmbdit 1ANWherBInNAB @lystalline

54]. 12A. The crystalline form of enbodi nent A

vvf%me'ﬁ A RIAUGH DERRFERILPY A QRSP SOmPpyising the piep b pastial or
Fesmiblele @ésohvaiBh ¥ a[pgél@&op%ort)ﬂ_ B¢ 1 26 LRyAY L s dandRsanet
enbodi nent 1A wherein the crystalline forimis an
aBeyldBatidl. [ 256] 14A. The crystalline form of

o8 TG Ty ot BEaRPOUT! fok Redilt B

cpsaldepel dﬁxsm'l ead hyaiatefor arniixedlsbivag chtWaﬂed and@ethahdl. or

F 57 stal.line of nbodi nment
%{% s bresafing doven 6 S0 SHert o4 WBereen et 11
dob@l&mo?ﬂ]ﬁlsctﬁy@élﬁ\hé Féren f, Formn el oerﬁﬁllVfrent 1A
erein the cry stalline formis characterized by

Ezﬁ%r@ T eamwhns fogm of embasetsT i iesei the astaline

Tﬂ}p,lnqs gmgﬁh)]'@g{ee optionally with a thernogram event
obt ai ned from _
[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 VI.

[257] 15A. The crystaliine form of embodiment 13A wherein the anhydrate is
crystalline Form il

[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 embodiment 1A wherein the crystalline
form is characterized by one or more, typically 2, 3 or 4 XRPD prominent
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a thermal anal ysis nethod di sclosed herein. [259] 17A
The crystalline formof enbodi nent 1A wherein the

typically 2, 3 or 4 XRPD proni nentpeaks in Table 5.
optionally with a thernogram event obtained froma
thermal anal ysis nethod disclosed herein. [260] 18A
The crystalline form of enbodi nent 1A wherein the

C rp)éév@ﬂnlwiﬁe E%dﬂdn&hf( Ak 8Gh&ioRRs Weﬁﬁfbté%he&"%ﬁw a thermal
typl ca RPD prom nent peaks In Tab 8.

o@ﬂﬁ'&ﬂélfﬂ)‘lgihéﬁ’ ﬂﬁClgS@%B?rﬁgr am event obt ai ned from a
TRESOTT 87 FhY ElySidiloTal B BBaRtent 7A S reln 6 bryifine
c fgrat isicharasterigedby ©neloainare dypigalty 2\8 @reXBP Dnproainent

|
of PR pate s odlond Wit ISR RER bifled i herma
t hvalysib rrm’lmcyélssloam hergindi scl osed herein. [262] 20A

T f th
o FE oA e 5N, PR W e
t )‘,thmaIclharaEterBe@ by 4nXlPBhqgoe agpiogiit 2, ma@késb XRS?DTm'bhme’lr&).

t n ram event obtal ne om a

C RerfR Tabl b ohenalr T 8RR rlPa S Do kA tpgrma
Tbﬁalszmy&_t@hcb% mSclf)QédTh@femerT’?Odl megt b1A wherein the
C a ormi.|.s cteril ze or nore, .
ST 2404 e G bz Sakrel arainciast eaRerein e eprtaline
ORithQ@hér)éct@r"tzé’d aybheromwf@rryﬁwgtz Adray nﬁﬁo r@ﬁi‘irﬂent
t her nal anal¥5|s met hod di scl osed herei n.

Reaka 0 Jable 1 oneiareibof oA BaRGM SYeRRbIING ToE 2

Cmé‘ir‘hai ériaﬂ%uef %fﬁddsdné%hf’sfe@%e%uhzed by one or nore,
i cal from nent peaks in Table 12.

63i|m%1 yTw ewsallmﬁéomg embediaent bhwdierrial the erystalline -
Eghr\’?bhé%ﬁe\‘ééé gr%h?ofnﬂi n%qg%ﬁﬁ/é“%k w%”)éﬂb%ﬁﬁ&mﬁ%ﬁt

crystal line rern the
C pg@tsan Takte 1baptipralyhwithaz theringg@nbgvent phtainddsicom a

5|béﬂal|)§ﬁg ,E.‘ggféfj @%A&%l?%lréﬁed fromthe XRPD pattern

gure he ¢crystal line form of
GMI 28t THercrykiatiee fiomhef empadimiehi e wiheraim the crystalline

c ' a irwse.di. [ ctlon
COPEOELRAERTRY R eRRE RS I S AP B
25@aksTn a abhyﬁ aiptiomeelyfwithna tferraobradi ewortt obidinvdueir@mia t he
C{% e for Par ai‘terl zed by one or nore
e BranaiEis Rt A REAeHN vo
. [265] 23A The crystalline form of embodiment 1A wherein the crystalline
form is characterized by a pairwise disrtibution function calculated from the
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
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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absorptions, in Raman identified in Figure 5. [268]
26A. The crystalline form of enbodi nent 1A wherein the

w@eeostia28 ne formis characterized by one or nBCEUS2009/033280
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absorbtions, typically one or two absorptions, in
Raman identified in Figure 9.[269] Further aspects of
the invention related to crystalline

17a et hynyl androstane- 3 a, 17b-di ol includes the

giégwnﬂhé‘rlaﬁbsétg @f ﬁ@ﬁ%ﬁ’%ﬁtrélatdd%%hfslﬁhneq Y&EHy'nylne

et hynyl - andr ost ane-3 a, 17b-di ol 271]
C aydtoataneri’ex 17k diet inglugdes ghediobewiag @umb@rewgmuo@me@ts

1%e?ﬁy@V%%éwgq&'gn%#@'f%?%%%e&&]‘?Z,B'gl%st antially

f [ZP1] 0£B aThY @RetdRind AZuesthyHyy-hndiderapet3Ri) e7536i0l dflembodiment
b-diol, optionally as characterized an anal ytic method

ddBavheseid the eastallingch onethymppndiostanetdm i 7l isryibstantially

T T L

1¢éparatteyingd aaladamé mmho’u‘l destribedheein suzihme)elqug DSC,
ncl uae

a dr ates, ates and sol vat xed
o O i e BT BN oo SR LK L SR shelpeerementd
C ayialysik] Crystalifa-feiny oyl Zorsmy o aadrostarie-dd, b?B-@IdD inctdaﬁh

is substantially free of anorphous
12abydraiesyMvdspiad aoe salvatesawhizh-inalida miged watehsdygnty

a@élv&t"egf fﬁﬁﬁ@éé’erﬁ@&&ﬁ‘x‘eﬂﬁ' %Q‘éta"llg\%m ﬁP&H%nﬁ%ﬁaMs}%Zr%r d ?@?

t han about 7% w w of t ous nmteri al
Thiel thay st subkiantallyAeeeeofrgmerphausi it 6e-ethyaylZaralrdstbrelBal 178§

di | f f
Sy STymba ! ryBRedlly SOU P S Bodur, 0t juk & Reten
Flfab@.ﬁtlﬁ% ngﬁr?rd";?rgﬁgas I‘n%tér;m O]:Jll ol :water: neth

g e SRRl ons Ry ABa st arisnah b g) Of embodiment
1?9%913%%% é}éfsa‘ﬂﬁs gﬁniaﬁorm -&hynyiafdlosthe- digm djol

crystall1ne For 17a-e - andr ost ane-3 a,
ofs amixedi svkvate Bﬂtetrlaawnb ant; an rratlcb ekt/a- amynyslkamdtoslm%-vw w

th b 7% f th f
oot TR Ao RE apd a8 ntogty FHbsiROIENY disei Aanofgats
Cﬁlm.@g{ﬁ?( mogyng_gaq%wéu c nmethod descri bed herein
such as XRPD, GA, nelting point, Raman

spasl r%ﬁ.chmcrysr(alime Eﬂsméﬂ 7@}eﬂ7y®vl m@nﬁan&ﬁagﬂ@kq;eh o.
2
858 SR e oS AEPL SO B Y £ 2B

gwiwi pf BBe2ergstalliNe fortrd) of 1Zo~ethwtyl-aRdrostaine-3vet 7B-diol,
paraneters of a = 7.4893(4) A, b = 11.0586(8) A c =
28ptgnghy ggph@racteazed by ap@nglytic gethas degcb h@r@m suc@ as
1%RPH DSAFGA, melting point, Raman spectroscopy, Karl Fisher and/or
elemental analysis.
[274] 5B. The crystalline of 17a-ethynyl-androstane-3a,17p-diol of
embodiment 3A characterized by (1) space group P2:2:21 (No. 19); Z =4 or
(2) unit cell parameters of a = 7.4893(4) A, b = 11.0586(8) A, ¢ = 25.5095(15)
A, @=90.00°8 =90.00° y = 90.00°, V = 2112.7(2) A3.
[275] 6B. The crystalline form of 17a-ethynyl-androstane-3a,173-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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[275] 6B. The crystalline form of
17a- et hynyl - andr ost ane-3 a, 17b-di ol of enbodi nent 3A

w@eba@vae2es i zed by (1) an XRPD pattern with proP€TER2009/033280
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peaks at about 10.59, 12.33, 14.29, 14.72, 16.04,
16.41 , 17.49, 20.27, 24.04 and27.21 degrees 2Q
optionally with (2) a DTA or DSC t her nbgram havi ng an
endothermwi th onset at about 160 OC 3g and TGA

t berayngReesbd, fbp%r%ll'y%ﬁw }QZaEBTA SﬁQSCQH@r‘Mog}Qn{%%R/mg an

wat er content of about Karl - Fi scher titration
[ 2napthemn withonselaitaiopt H0 Tl r@° @nd TGA thermogram with wi%

3 ; s )
oSS B A BB o b ol SRRl
afjtratiorn. 30, 0. 85 11. 33, 13.45, 15.96, 16.16, 16.48
2 | .
£ Rersh 782 THE ShRERI Ak b1k etk dndrabrato s A
BQQTMI?dm?:I'rGQAt Macfmgzmww an r)@??ul) gabérafvvim%:)gd?ks St about
%.0 S r 0S 9 m ..
LB sEB0TaaEet 98 e J84d SN 1k dedigen @Biagtionally
almut(z)l@ DTQQ)rLI}E(D ghermiogrape hatitg %nrefhﬂbth@fm Has6Y dridbout 160
stalllneform ment 1B or 2B

WG EF s TGP BYRINGAE W TRSIHPIG WOE oRP QPG Siedio ) ess.

s uf— {vegherks Bf QQV@frb@tudout 40 @é té EBOLﬂr1D§t°@I dr'fﬂﬁn BB @ 1402C
be SUIt e for once or t

aéﬁ@bﬁtgﬂﬁgt%ﬁ'r@fatﬁmner@ﬁuw ra(ﬂ"(‘fé@fs“\{)\%c/@"?rg 10 ny, 15
2774 0BOTRY cryalifie nPof BBRIMBHCT 8728 WHeRR 1AV g

a cancer or a precancer, opti onal y beni gn prost atic

hﬁYéTfat”m@pﬁﬁor%ﬂ'b@@%@@eﬁéﬁﬂ:@‘ swficipnteieavadapitityof the 78]
V\E’ st-g]ﬁ'le Yrahialth! 'b@%u thSIE1 vfﬁl%lh/z%n%lsﬁﬁnon of

rein ecr stalline ormls racteri zed
byn@, afef do$®maf %mgbw may 15mngst2@rrager a0 ngptoaChieman, z6eh as a

< Feh YEvPUR Sl oi% peanconrdiiboig BRS¢ o

I bygrsertrogtry, atrmamm«zﬁmrlbmeasheamtmyr adat i on of

17a:.et | - t - 17 d

o788 eV R RO of fndbbinehEs AR o HhBE e

soniystillmbabnm fscform iZhafacidlBed byeufficient siabllityeon storage at 65
B e ke rbl%[qou%% \Cios afleadh MopthsWharain Sutfitiant stabiity

1%ac+@tdtyérwearwra)ataa@@nf fest tAaibalsbir|5% &/ tih@mé@faiiaﬂon of

not. contain a_soqlvent as peasured

L R st BB TP Beo Restediadaet Bt DY Comrs O Lges
ttﬁah%fdoeﬂs%m tg%eﬂ%fr 98“‘&9?@ BAAl ysis, proton-NWR

ectrosco y an | enent a ana] SI S, and in
p 2709Lr 10R Theisoyatating é?mfthygylsamg@siame bty Bfdiel®f of

g??u[)gﬂﬂﬁ‘?ﬂ Jrg%r %E Ar@alﬂssrrfl’s%lgnﬁ g fétm &‘bl 791 e%ynyl

y as
androstane-3a,178-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,173-diol, optionally as measured by
an analytical method described herein such as XRPD, DSC/DTA, TGA,
Raman spectroscopy or solid state NMR spectroscopy

59



an anal ytical nethod descri bed herein such as XRPD,
DSC/ DTA, TGA, Raman spectroscopy or solid state NWR
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17a- et hynyl - andr ost ane-3 a, 17b-di ol of enbodi nent 10B
that contains |ess than about 10% w w or |ess than
about 7% w w of other crystalline forns of

17a- et hynyl - androstane-3 a, 17b-diol, optionally as
c[@s80qct 3.i Treccripstaliine &oah W HE@Jethyaylk‘mﬂrdﬁa@é eaadpmmf n
such as XRPD, DSC/ DTA, Raman spect r oscopy

s 8Mbgdispent éO&mpatw@tadmaﬂgé%man gbegt 10%pw oriss than about

(o] t
awdsw bi &ﬁ%r’:&g%igi&{; rf%rﬁnt% cil? 1'7&[%;7%9@?%%3@ =38, 17B-digl,

papmcmaﬂymtchauacme@by apeaielytical ragtbad desczlbedme%n such as

e, S Sasi et AN e

S bpestrasoop. gure 9 or a conbination of (1) and (2).

| B, Tl et b et W gty anghostanss A 2RIl 6%
t BboBiiEn2i 0B dr asB Habm@ (apwkﬂb@/pawem Wth';ﬁéﬁalrfehﬁﬁeaks at

about 7% w w of ot her g allin
1280E A 8% Adrds 1 dde. b 86,117%1@ 1@ 48 6@)‘! 16&&@!@9@5@ or (2)
Cﬁﬁéﬁ‘érﬁﬁé@e@éhd%)'arﬁia f\ﬂehu@ f@ihaﬁawmdmcﬁgefé dedaherein

such as XRPD, GA, Raman spectroscopy or
sepmeingtien ef NW@b%ctroscopy [ 283] 12B. The

. 743 di ol
Wﬂ(‘jé gﬁntﬁmgg%ﬁéjgg? Eéi@lf@)“g r %W?Q?han XRPD %Lﬂ‘?t e:r n
vvetrboolnwmt neﬁuhqjuh’eamst lesdhtan ab0u5w%11\2’w33 lesb4ha® about

bt T istalieord o dretinleenderenf it Grdb.

t @ fidnally &8 @M@rabténEé@ By @n t%nlalfytléalmﬁ?é”tbd)@déskdiibe@ﬂwe(elﬂ sédilas
Sl a

h
{SkPo B A Teee Bamanenectogony of sgid SalsiMRent 18

og édtrodsogyer m I'V crystals This form of
7p eth nﬁgndrost ane- a, 17b-diol is a hédrate and

&rystaliing Eom' ﬂzsw@ynvlrar&r@?tem @,17p-diol of

19@. e{"ﬁ&ﬁ‘ PR chelR(IA08 oY) 4 HeD PR ATREA U peals

mebahaue 40159, 123301499, dar2, 600 d6dd s t7.492D. PiErad.0d and h

o3 SRS o o, B RD AP AN BB Bl 30t

1Figuee 5yanyl em‘rﬂmausinauiﬁ)aami (BYb-di ol of enbodi nent 13B

¢ %{ﬂ Cﬂig q"he crys?écfne Wa- kf/(rwltanl g/é)tg\f/]é/v 38r1 7}3edS S otf han
embodiment 1B or 2B as Form IV crystals. This form of 17a-ethynyl-
androstane-3a,17B-diol is a hydrate and contains water in a 1:1 ratio. In
preferred embodiments it is substantially free of amorphous 17a-ethynyl-
androstane-3a,17p-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 17a-ethynyl-androstane-3a,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-3a,173-diol,
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7% w w of other crystalline forns of
17a- et hynyl - andr ost ane-3 a, 17b-di ol , optional ly as
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such as XRPD, DSC, TGA, Raman spectroscopy and/or
solid state NVR [286] 15B. The crystalline FormIlV
17a- et hynyl - andr ost ane-3 a, 17b-di ol of enbodi nent 13B
or 14B characterized by (1) an XRPD pattern with

PHptBrAY s I@ﬁé‘r‘é%teﬁh’&e@h? ah dhaBdic mélh&ﬂdes’bllbgﬁ hefedn 8%oh as
13. 86, 14, 00, 16.14, 16. , 17.01 , 17.76 and

18RPP, B8, eTe%A z‘&fmeafp%pt@ﬁﬁow a@!é@f se St NMRwi t h an
eEer e{4R. Q"h‘é%r%ﬁblhﬁé’%?im WET?&-@thy%%/l -afdtdstand- @& 175 -diol of

mogram w t a\NEIgt | oss on eatlngto
membodigngrdil 8B or 4B aberactayizeddy (1 barEXRﬂEbpa;telr@wh@fromlnent

LK kol FRROBNAT o1 B o dh g RIANTA b8BT O 4 Licea

(37.01[ 2B76 ah6BS. 7El"cd£gregesteal (2) reeDTA or DSC thermogram with an

o R Bt A GG, BB ex Bl TEA G SRR E el

1itas @hhmﬂh%mﬂrggshan@g i)& n’at,hiiV borcbspbndsto&ron&mhlpdosd & .water
e nents i

sV B R roraantin 489 Fiedoihe Buat'eq (19 nd ()
opt Ia@ﬂé(Bj oF (@pan@eyur ﬁd byx?{gDanal )(/:} I[)Pl'il met hod

as nman
SR 1R 755 veinlie Lo rimayind e Boedp domT The
CEM%B&Hén@QB@Q@éé Adrft ¢icR)sms. Wfd?r%tcﬁHQa?etI%fnlyyb di ol

of enbodi nent 13B that contains | ess than about 10%
V\Amirostahew t7adiobib @antannytinatey lnfprefielred embostiraents itdas

f f -eth | - -
of?@q"iwﬁaa# J 1B St PR ER 78 B Ao e iol
dSﬁﬁHn‘a fs Rfia8LIrdBYcdh asalytiRBPmetidd deb&bed ®drbinfich as

man spectroscopy and/or solid state NVR

[ )L(ggp PAS/DThe @Ay&ag]qn, speciresaapy and/or solid state NMR.
1["2%8?t f’ZB“Whé%télﬁﬁé‘PSn@V@ 7%(7&hgk‘aﬁ anBfosiHeOsH, mﬁloléiB

or 17B characteri zed by ( PD pattern with
pembodlmemt péaklmtaronmmlJessSthaa aboutt)% Ww4® Jess3hapabout

%%i‘r/w of ofhér qﬁéi&h&?fo?%g%‘?qe\g grﬁ%ﬂ a&&bstggy}o {7Bdiol,

ernogram w ["e 0SS,
\A@ptgi?nbny as §har@bteﬂz&%¢ Bn |aﬂ§|§rtu\1\/ﬁ1eg’ﬂﬁd dessaEbenhéveht $uth dso

t t t 3 DSC t h
R Do i bois eGP oo SCDPY Gl P o sty
(AMRaNd (2) or (1) and (3). [290] 18B. The crystalline

17a-eth | - andr ost ane-3 a, 17b-di ol of enbodi ment 1B
ok289B beeryataling serm ¥ 17orptaynvbandiestane-3o, 173-diol of

é%rfi‘l\[ﬁ{] mém’ @@%F T’i"é %ﬁ&rac%mﬁec} Egg@ M )éhﬁDapacﬁ'em(@ﬁﬁ prominent
peaks at about 5.82,9.48, 11.49, 13. 50 15.21, 17.28 and 18.93 degrees 26,
(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 endotherm at about 164 °C or (4) a combination of (1)
and (2) or (1) and (3).
[290] 18B. The crystalline 17a-ethynyl-androstane-3a,17p3-diol of
embodiment 1B or 2B as Form VI crystals. This form of 17q-ethynyl-
androstane-3a,17p-diol is a dioxane solvate in a 1:1 ratio. In preferred

embodiments it is substantially free of amorphous 17a-ethynyl-androstane-
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enbodi nments it is substantially free of anorphous
17a- et hynyl - andr ost ane3a, 17b-di ol , optionally as

as XRPD, DSC/ DTA, TGA, Ranman spectroscopy and/or solid
state NVMR [291] 19B. The crystalline Form Vi

17a- et hynyl - androstane-3 a, 17b-di ol of enbodi ment 18B
that contains | ess than about 10% w w or | ess than

abguty 7&(9I"\6Hﬁdhﬁllyoé§ﬁ’fea§ﬁbé‘at drl &aljtReNmetHod described herein
17a-e nyl - androst ane- 3 7b-di o optional | as

chla¢ha@$ RPﬂe@S@/DJA AGA, ﬁanm sneetrmw@@dmr el steteei n
S as XRPD, DSC/ DTA, TGA, Ranan spectroscopy and/ or
olid state NVMR [292] 20B. The crystalline Form VI
112913t 18EhyTheamyistaltina herg Vi 1 Ia@ﬂwm(yl androgtahedorbiftdiolcs

o Pebbiatat §BE NS cr RS heB hgly Ry Testlhgg apout
12960/w oﬂcﬁh@r(br?e‘tdlllﬁ@fcﬁ&sdﬂgva@h)&@l al(ld}bsl@ne(%c 17[3 -diol,
therrazgramvmth a wei ght [oss on heating

mepPionally geicharagleriged hi apnalytiedlmeathesh eewglb@é h@(ﬁf‘b sagipas
! Rﬁ%mfosb/wﬂmrew ‘Pi%d"@ﬂé%trééﬂh‘b?ta%dgﬁ)soﬁﬁ %E&‘NW

ect rum obt ai ned in out =

3 292hp2AB. (The ciystaine FomTXI ﬁ@ﬁﬁﬂ@b’g@ﬁ\dmﬁﬁngﬁaew&dlﬂ@f m

b Brt S50 175 Sl TIP3 ) R B
( peaksnat apdut 7.1 29R8Y78,21 3186, TAIRS, ddy&it a5100ramd 18 69 degrees 26,
of 2 261 G esOciT Ve s ajolt PR nRaR e MISHg poir i
1ﬁfﬁr|6§dﬂwsds@0ddmgt@a@n?@tealp§§ bt dibﬁér{e fsorama raohtfydolaate 3)
SHOBE et iR oot nEbstowit s aad st fhede - E%ppm

OQtDSR’E‘é)ll bYAQﬁerPfﬁib?éPh Qﬂthbéh SRtoMathy/atl bt f@t 4’(96r

descri bed herei nsuch XRPD, DSC/ DTA,
sﬁ@ﬁb'ﬂ@%@b@ﬁlhe forapiog SS'@'P 28 (Brandd2NNR afﬁdz@tla]ﬁiéﬂﬂ 40?% (),
0@{%‘% )| ne Form VIl 17a-ethynyl - andr ost ane-3

i'ol of enbodi ment 19A that contains |ess than

al2931 2iBsThewrystalling §7¢ethyngkanedrostanendo 138-diolieér

cepbment T shar o e R Ehis Y R APl ca
ﬂ@ﬁdregtades@crﬂqzecﬂolhe afidnhgdrate. asspﬁé%?%d &SsbmntsT%
Raman spectroscopy and/or solid state NVR {295] 23B.

Tﬁebs@argt@thafrw ﬁteam@mlapw i1 meéhséwhywpstanaﬁ@s 73ndiol
7
oo, s FEAHY 4 faicH ko RsC AR S TEA28Y
, XBPDg DSEZDZUK TGA, BGma]aEspéétroSbeﬁEandl@ golid stade RIMR.45

g@gﬁ?&%ﬁ% c&é}%ﬁneﬂ?@rgg Oﬁ 4 g&gétﬁymnyweﬁgrogt%%lelﬂ,P}Be—diol of
embodiment 1éA that contains less than about 10% w/w or less than about
7% wiw of other crystalline forms of 17a-ethynyl-androstane-3a,173-diol,
optionally as characterized by an analytical method described herein such as
XRPD, DSC/DTA, TGA, Raman spectroscopy and/or solid state NMR.

[295] 23B. The crystalline Form VIl 17a-ethynyl-androstane-3a,178-diol of
embodiment 20B 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 20 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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wei ght loss, or 0.3%or |ess weight |oss on heating to
the nelting point (3) aDTA or DSC t her nbgram havi ng an
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10

15

20

25

30

foregoing such as (1) and (2), (1) and (3) or (1) (2)
and (3). [296] 24B. The crystalline
17a- et hynyl - andr ost ane- 3oc, 17 b-di ol of enbodi nent 1B

or 2B as FormVIIIl crystals. This form of
1 PSS TS kG Wgﬁérﬁ%vmé aft; dﬁagfh%'rrﬁ'at 'aﬁoékrh ea' "@'61* ate.
In preferred enbodinmentS it i s substantial free of

anempinstien offthe doreganp-sanlles$t)ang (2),4]1 amgd @) @r( ) (2) and (3).
QLSRR R RATHE o B B B R RIS
spmbbdmm pi2, orzﬁ%s:lFomonlucrymalseTNk/ﬁbmi amaa-amanywhe
tal l VI 1 th d t
O  o0t LB IR | MR RIRH Ao RS i
a?@é@ta&%‘?{ %é’o@ém'o?p%%u%h‘?& ShA-akdfoslae o, PR,

crystall |ne forns of 17a-ethynyl -androstane-
appfitinatly ab messtiresitay aryasalytidahmetitosrdesedbdd/hemeirahuehyasi ¢

TR A PTADTE, TRATERFAD e ol Stiot S SRR, o

e[29Tn24B. Tdneadrystaline FGI%NIIIZ!SBX effyayleandsosthhe-Be, 1I76rd1n>l of
- andr ost an 17b-di ol of e

VI | lb 17a-et h%nﬁ/ ge
2 8mbgimens24R el coRtansdass aPP;OHW@?@%WpPét'%% aRMa Pt
p'?%ﬂvﬂ@@ﬁotﬁ@rﬁif?sté‘ﬂm@hﬁ#k ot 17&BthyHyl-28drodtenéBo, 17B-di6l,
and 18.75 degrees 2Q (2) a TGA therrmgramvvlth

nepliangily pe chriagierized by an 2ualytic m@dm@nbecﬂ Berein gyych as
OxRBIPT %@W&hﬁ%@ﬁfher Jheééécﬂﬁsééb R&r Bidn gk ? for

pol nt Nogram havimg an en erm
aelemwtal amawsnec or a conbi nat| on of the foregm ng such

2256 8 Byl £ 1 - b e 817648

I ne OSt ane-
aeriandlmemlt 23B lor 28B cﬁéra@temap @gn(t) ANMXBPDRFAtErM@ith peorainent

oaske it 1173 YRS Tz 17 T B T el B e/a] B s
t herbgahlRith neglighile wWeidhtidss, 2% ot |§53e&ghtabss? or 0.3% or
precancer opti onal | é@gerel n the cancer or srecancer

| lespmeighilass Carfeating bt badrelingieaint (e TARr Bafcbprmogram

eﬂﬂﬁﬁ@hﬁ leAbothaNe ﬁf abddt'r‘l€4‘9@rlﬁ %roonﬁlﬂrﬁﬁ?cfoﬁ%f tiGe foREYdig Sich
n prostatic |3;,/pertrop y. n t hese enbodi nent s,

tﬁ%ﬁg@@ddﬁ) éandaA8) o) Drangd B). 111, 1V, V, VIl and
;J/PGQPL el (Rel QVV%YAIIW%”‘WO?@F#ZH}? a%‘é]?osla?neb&g H ?&-dﬁl},:osr useofa

rred, with Forms I preferred.
ump@qﬂqmmﬂnahlsmgmnnmn rﬂom‘emmems ;usd atysfatiines! 7oaethipeyl-

oo rae a1 7oty tor I brgRitn Pt f ki dnrabe LBamgnt

| sasTbpRRASE oP)KaNder P b pRécdrRas lopAGRal wheteiWine 8ncer or
precancer is prostate cancer, breast cancer, ovarian cancer, endometrial
cancer, lung cancer, pancreatic cancer or benign prostatic hypertrophy. In
these embodiments, the use of crystalline Forms |, Iil, IV, V, Vil and VIII of
17o0-ethynyl-androstane-3c,173-diol are preferred, with Forms Il most
preferred. In these 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% w/w of
the ethynyl-androstane-3o,17B-diol that is present.
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the et hynyl -androstane-3 a, 17b-diol that is
present.[300] 27B. Use according to enbodi nent 26B

a, 17b-diol is substantially free of anorphous

Maet hynyl - androstane-3 a, 17b-diol, optionally as
characterized by an anal ytical nethod described herein
such as XRPD, DSC/ DTA, TGA, Raman spectroscopy and/ or

Sqbb¢} SvB! @s@'@/g"cor&ﬁ@l& efbblRfINt Q@B%anﬁfthé BSstalline 170

invention related to anorphous 17a-ethynyl andr ost ane-
3a&thynyl-adidrbstane{3aciy - diel is slbstantiedly fieetad aewrphous 17a-

) 302 C.. "ph ) ,
RV PetahS A oo BB 35 characterizag by ap @naiigal
amtﬁb@uésc%edwewmhcﬁas KRPOBSOTA, TGA! Radhiapl  Of

enbodi nent wherei n t he anor phous

ﬁae@tfwﬁpyaaq(oaﬁ@tdo%@tsrw\@ a, 17b- diol is

E;@@f]aﬁhhﬁ‘érl bpbERDf He AUl rbial& to amorphous 170-et gn\él-
a- et hynyl - 5a- androst ane-3 a, 17b-di ol as neasure

xmmmmey@c 37[30;51! inchalel the mewmgnumtwaaemdmmem'a-

R e
1{soxnt QW‘Yhe ﬁ%rmfsq?fhaé”tﬁyrgﬁséﬁd?m%sﬁ’éne f3é’eQ4’B difFof The

anor phous 17a-eth | - 5a- androstane-3 a -di ol of

egpiwdireent 1ﬂyvberemhme@nqphoua]woaﬁ@wpwzﬁ%androstane -30,17B-

¢ R, 5B P R L S RS B0
aragrrﬂéets@rw BAXRPD- @hawss lopfisdallf Whefdia tmrambmas 17a-

17a- et h%x -androstane-3 a, 17b-di ol of enbodi nent 1C,
2Ethyinyl “@H@rroétaﬁet%1 %ﬁ‘rﬁ\%ﬁ&h@s@?ﬁa'b’thIU ytallings b %rﬁél

3%né'1/%*P|FﬁPrR'm teﬂ% Ié(?ﬁéd?;o@% W w_of

stal 'l ne et’h a- angr oét a, 17b-di ol .
[msq] 5C. TAe;#mmrpmsde:aihyhyirSwhradrostane@mp‘rﬂﬁsdlolg)fone

or nore exc

C pebRgiryen ooy 2 e e %ﬁ%{pﬁ%s iTosEthyBpk S aARgogtane-
Wsargﬁm.éu%nm RO BRI 0 RNOS A8 Ayt s

a, 17b-diol 1s as descr nt 1C, 2C C or
4@nd|[dSta71]e 33)017[3001@:‘ oduct anor phous

1 th 5 d - 3 17b-di ol db
(i & ot Aeriigue S B dgaeng 3ebBSO0aT ume
V\@hﬁfodﬁﬁerﬂ 10, btesrest ﬁ/ﬁér‘é‘d PR PhorphROM 1 Ry gﬁn]yﬁglcemd_rl%séane-

Compound 1 in nethanol with agitation [308
p BodirBtdigifcostaitadieas Hrancbouhsealiv eftasysiating howethynyl-50-

th - bag- t 3a, 17b-diol (1) i
:38@?’%&" g‘fof ?ﬂ?{“‘é 2Pecrsst al li Ing 1(7a2 | S
etiDGJYBCaN‘éhQﬁﬁa?Ué@n@al@orﬁ@at@n%onﬁﬁlsmﬁtﬁw&dﬂ&% eXBipiénts

anal ysi s, % )contains | ess than agout 8% W w 0 .
caygtamqrpwsﬂ Q- Shyyhypr-andiosiang-getldRediol, optionally wherein

the amorphous 17a-ethynyl-5c-androstane-3o,17B3-diol is as described in
embodiment 1C, 2C, 3C or 4C.

[307] 6C. A product, amorphous 17a-ethynyl-5a-androstane-3a,17-diol,
produced by a process comprising the step of adding 10% by volume water to
a filtered solution of about 0.25 mg/mL Compound 1 in methanol with agitation
[308] 7C. The product of embodiment 6C wherein the amorphous 17a-

ethynyl-5a-androstane-3a,17B-diol (1) is substantially free of crystalline 17c.-

ethynyl-androstane-3o,17B-diol as measured by XRPD analysis, or (2)

64

- andr ost aP&F/BS2009/033280



W@ 20%hets®l| |

10

15

20

25

30

3a,17 b-diol, or (3) contains |ess than about 5% w w
of crystalline 17a-ethynyl- 5a-androstane-3
optionally wherein the crystalli nBCT/US2009/033280
17a-ethynyl -5 a- androstane-3 a, 17 b-diol is Form!]
and/or FormIll 17a-ethynyl-5 a-androstane- 3a, 17
b-diol. [309] 8C. Use of anorphous 17a-ethynyl -
a-androstane-3 a, 17 b-diol, or use of a conposition

c qigptding legs thae ahouhBewmxaf grysialtise am—emmybﬂimasdmsmne-

B T B SR B W R e s
Preypaydrogtafie B, B7RCAOE Sﬁtwor@"?%%?é?ﬁ tHY ché‘tQFﬁH@H 28idthynyl-50:-
optional |y wherein the cancer or hyperplasia is

pr%‘ﬁf%@&:&%d@ﬁ digdisel@rm bantfer Forgy@r i7anetbpmd-eo-androstane-
{% cancer or benign prostatic hypertrophy. In
theSe uses anor phous material preferably conprises at

| §a69] a0oUse D AmMBIMoYE 1T6i-tBAHA-5akMidrosinte- 86 W7B1didI N6 use
17a-et hynyl -5 a-androstane-3 a, 17 b-diol that 1s

prOééé‘ﬁmpO[s@'S?O]ComflS'u@nac% FHUE BYCIDigNEaSHRMeIPhoBE1 70

Wyg?%:%ﬁfjs X ur% é ﬁ??&r? éegg?ﬂ:gﬁ%?é?ﬁgdng’ament for the
umatreeﬂnmplrepr@mxwmfrmmeep%@nbébomy@brmssnmuumq/

XRPD analr}/5| S \M;SI ((pﬁ
el i GANCRT & BYRET éf'aﬁ%D@S@tq%n FreRs) AR Oyariay
t h;ancérbémdorﬁ&fnw dun@ér ér&f&udm@ﬂs@h@ Hyp&tophyViRthese uses,
rystalline 17 a- androstane- 3a, 17b-di ol .
Eﬁﬁm s[rgqtf]'l Eeﬁtéy gomgysﬁsrﬁ;g@asst gpout 90% w/w or at least
1abettosv Iw/ﬁqmrfmﬂméﬁﬁﬁfa 58-8ndréstanéizel 17pLddRhatSs pRegnt.

Synt hesi s of 3a-trimnet si | yoxy- andr ost - 5-en- 17- one
(1389 8G- @ﬁmycorgagmgmbpdmmmpne@emntthe apbrphous 170

@nér%}f&flaﬁgé%é ot ci@%Q&:\s&%ﬁg&rﬁ?%ﬁgﬁgfgﬂwpé%aégtﬁynyp

hSata?dirésmameﬁBbc UZBidil a8 enedsakedIOPXRPE ddalysid 6rrwm<QremﬁI@r
a nitrogen at rmsphere Li berated anmmonia is
t%gp about

uRTIPRAUS - &tBIMInS-angsos)anerde, 1i78-diof @ﬁntawuew
di e

c ot i B8R nah BB S i S8k Bng P S S Afrosiene
fBbcﬂe?ﬁ -dielke of TMS-3 a- DHEA product is washed Wi th
cold acetonitrile and dried with warm nitrogen to
provide the title conpound.[313] Step B. n-Butyl
lithiumis added sl oWy ExaANBEdStg CCH in THF under a

nitrogen atnosphere at agﬁr‘ém ely 0 Cto produce
t Rl Examplet sypthesis qfIsthymyl-50- aneﬂéoqt@mmaaat?ﬁﬂoh s

BB SioB E SHnes f 2 @il B GAds5 s g oRg -

r 8aHIEA): i Jx-DHEA is combined with 1,1,1,3,3,3-hexamethyldisilazane
(HMDS) and saccharin (as catalyst) in acetonitrile. The reaction mixture is
heated to reflux for several hours with stirring under a nitrogen atmosphere.
Liberated ammonia is purged under slight vacuum. The volume is then
reduced by distillation, followed by cooling the mixture and collecting the
precipitated product by filtration. The filter cake of TMS-3a-DHEA product is
washed with cold acetonitrile and dried with warm nitrogen to provide the title
compound.
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KOH is then slowy added until gas evol ution subsi des,

and the volune is reduced by approxi mtely 50% by

vacuumdi stillation at approximately 45 0C. Excess 6 N
is slow y added, while maintaining the tenperature

HCl
\AP%?%@E ? ﬁP\ im isTAIdHeaGH) & M@ﬁsﬂ'-efemﬁ THIF WHRAa

edtoaBroxwrat bef ore
c oitfogen ahgosmerq)ab@nmmwtaiy t ede pmdusﬁ dhenitbiimacatyise

{MSECERAT 3t i R BB 3800 AP g TR 2o ves
% o@hcﬁfeh)dé)d s@ibraatTHF, eind-stided ﬂefb@uois holidl4lheSkegtion. is

aaa@@md%ygéﬁb%ﬁa% kéh&r%?u??&“%gq&t 2056 Tboer & fesiow°
aﬁa.ﬁ&« bpméﬁfahaw L%Erh edteﬂfetMe' @%u&?ﬁ'ﬂ Hofes Qligre Yacdiirk e

Ing to 55- he reactor contents were filtered

t EOGQ@'W%GCQEOM I8 Iﬂ@ﬁﬂ $|DWtye&dd§ﬁdmtlmzaSr@@b~tﬂ@ﬂ &Nﬁ%’deﬁe&ﬁ‘d the
£ {)\?ﬁg |¥\"rédﬁc§%%¥ prOXim n;%ﬁlﬁéeda{j R%Q/?élﬁ%rﬁglsgﬁ?at

ered as a rates oth
c apiroxigthtély 6P &t dexcags 6N BEI isrslewlg BOded, rvdiletroaintgining the
agded over a peri.od of 30z mn.,8 10 f ,
SR afalror e 4020 < RevoAinr riieg Rflbinc it ne
t RERL Al EhMel % xipRatl) 58C befdre collddting tW@proab@trb
cooled to 0-5 OC over a period of at |east h and the

t Biirptiornand wasking the fitesicalelwith po@tSQ/@%metf@rﬁl wAter.elpen
t L. il
cfosROLIE AU i ffodh Borbtind 13bBimyiaRurbits Bhe.,
(B&pé’atdml 2X) . The f| lter cake was al I owed to dry

under 28.5 in. at t 45 0C t
BOE SRR THS DR Sl it calipouts foa 258 Lyigacta Wakadged

t he 2th lln@tﬁéﬁbﬁ‘ mhela fglté‘te@ Irii ﬁltu?é Wb@ AehRdd réfRkaintiTihe solids
crystalline formo %oun obtained fromthis

e Hiseplved Aftes gaslng te 5o:0 &thﬂreacteycem@ntﬁ dygre filtered
[ fRoUgH 95 R g A meq@a&bQWéetﬁen RR2H withsd.i R MeoH

fraction (XRPD) pattern of Fi (F:i]ure

1he@te¢m) $-80dCi amdﬁater@l as meeopommtheﬁ@tate@ Tothe

XE%F@% E@{J ‘fﬁ{ags %q t%é’b‘ g%i%ﬁ)gf gé’%g&tvbés%&ag@it%% I@Rod & 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
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 synthetic
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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11.32 0.10 30 13.44 0.10 100 15.94 0.10 57 16.46
0.10 37 17.38 0.10 2 1 18.66 0.10 17 19.40 0.10 40

0.10 13 24.76 0.10 10 25.42 0.10 8 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 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 37.84 0.10 10 38.64

0. 10 1A 13 ¢] pEAR LE%%?&@{FYISD PattBin $fBynBERIdPRIdECt-Low
product provides a thernogravi netric analysis (TGA)

t her nogr am showi ng negl i di@sPBItigRi ght | oss from about
35 &4 to about 10 4sSienNg a tenperature ranp of 10
e hnd ol 11 oransiRen & LS ysis (DTA)

t Heg npghpam showi ng ag prom nent endot herm at about 164
05.:6 g 1pS ot herw se featurel ess. Thus, thernal
afalysph indi cates that the prominent or sole

JorlyY [‘)H%IC formwt on the product is nost likely an
a yﬁeﬁs. XRPD, DTAS7and TGA data is thus

16.46 £ 0.10 37
17.38 £0.10 21
18.66 + 0.10 17
19.40+0.10 40
19.44 £ 0.10 40
20.74 £ 0.10 10
21.44 £ 0.10 11
21.56 £ 0.10 13
24.76 £ 0.10 10
2542 +£0.10 8

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

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

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
from about 35 °C to about 105 °C using a temperature ramp of 10 °C/min 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 prominent or sole polymorphic form within the
product is most likely an anhydrate. XRPD, DTA and TGA data is thus
consistent with crystalline Form lll, 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 17a-
ethynyl-5a-androstane-3a,17B-diol (Form 1l Compound 1): Compound 1

67



w@eaogtial2s ne formin the synthesis product.

10

15

20

25

30

35

consistent wwth crystalline Forml1Ill, discussed in
subsequent exanple, as the dom nant or sole

Exanpl e 2. Preparation and Analysis of Crystalline
Form 11l 17a- ethynyl-5a-androstane-3 a,17b-di ol (Form
|11 Conmpound 1): Conpound 1(65.8 g) synthesis product
fromthe i mmedi ately precedi ng exanpl e was dried under

vV EEIg) Wnt% @&oﬁ@ct%ﬂﬁh?éﬂnrﬁ‘&il&my pr&éféﬁlr%éiéfnple was drled
requi r1 ng eatl\rll\g overnight, to provid .
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ter a coarse gl ass I‘Itte unne
r HRbCegrade FHOAC akd) TGl agitated by swirkingr FTreisolutien was het fdt@ked

t %@fqﬁfijﬁog}ggﬁggg é@{eéﬁﬂp]rqggo 'F&T&%(egrﬁﬁ rsecﬁlﬁé l'ﬂ‘?en(trz%rhsferred

stm a RiLrftask Ad t&surrmomqﬂtleglamBOBC &tRLG grade Hebt'anm (t11584d-) was

10 igef b R Wi Y B0 R A iFgtpp R0,

ctbiel raixtuee wayg dllowed & caol to ambieait tezcpdrature@naralfioveettto stand

9okl e avEE et s ol diod BifufheCp. aitied fop 20
airoaiid efddre@chym dvesight itd groviessidd ot Fod 110 1@ ethiymyl-5a.-
t et rahydr of uran (600 rrL? The solution was filtered

t ARYAsANG:3. AR ¢igh drermi Iflwas aisp BreppeesibyAligsolving gompound
SP g}/ﬁ%ngdﬁﬁ et aﬂ 5 Lﬁé{ﬁgét{/acﬁ gds%'iué:% agﬁgﬁegé%{‘tﬂkddgﬂrlfz

rme
t prrmperkat filteg td anciean oigls The splrvem was stowtycnmaor:awdwunder

AL L A Rt RO, ™

Cempzustdrelfoad ddgs m ptb&uﬂelﬁompmnms‘emmystalhmaﬁpﬁm [if.or

a h . mat.er 319] The h res utlonXPD
PR R Rl e e o b Yo et e duenth
psanpidion @onfpwaduras descobacein d subdsiequért eXamipeaior bimetphogis
for tth XRPD pattern is given in Table 2. Prom nent

p@gi&liabre at 9.30, 9.85, 11.33, 13.45, 15.96, 16. 16,

13148 Biechidh rébdlution XRPIB gsraRpma D prEP&bE atcomffto the
Listing for XRPD Pattern of Form.|| H gh Resol uti

Z'Q‘@e@ﬁt&t}’eor?ﬁed'n%?@@@ﬂ'ﬂr}@ i$ giveq irshigues 40 galgb%mgdorl §
1ﬁR9D7|:QattePn %(bo\%n]ﬁ?rab% @95rc§n|ﬂe&?eaﬂs &b §t s%‘@ o) 95 09233,

01(@)4@ 1@% 16.16, 16.48 and 17.42 + 0.10 degrees 29

TABLE 2. Peak Listing for XRPD Pattern of Form IlI-High Resolution

28 dspace (A)  Intensity (%)

9.30+0.10 9.506 £ 0.103 18

9.70 +0.10 9.122 +0.095 8
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

15.96 £ 0.10 5.552 £ 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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15.96 0.10 5.552 0.035 29 16.16 0.10 5.484 0.034
39 16.48 0.10 5.379 0.033 9 1 17.42 0.10 5.092

0.025 11 19.46 0.10 4.563 0.023 8 19.78 0.10 4.488
0.023 1 20.75 0.10 4.281 0.021 21.08 0.10 4.214
0.020 2 21.60 0.10 4.114 0.019 22.79 0.10 3.902
0.017 2 24.62 0.10 3.616 0.015 24.80 0.10 3.590
01994+:6.185. 01 Q.6389+3.0060 0.Q314 8 25.39 0.10 3.508
01914+8.185. 65 Q.589+9.0634 0. @13 26.67 0.10 3. 342
019382+6.187- 09 0.439:9.0291 0.Q12 27.69 0.10 3.221
02825 104028. 04 40819 (32383 0,01 3 28.93 0.10 3.086
02049+5.189- 84 Q219:3,994 0.010 2 [320] Crystalline
For gy Lblip and alli1#t.hgyiocrystal line fornms of
1}@7@L|@ymyl 5 aj 9g@gr0qﬁt7ane 35a, 17b-di ol such as Form
bV, ForRgYe Lo VI, Rorm Vil and Form VIl is
OE’J IOI y char agts%g)qd“at I egst in part by reference
31 3% jgore, ty % 42, 3, ¢4 5, or 6 prom nent,
ative 9r50 %roe}gterl st3| c peaks in the XRPD

efe f k t d
ey e T s [

&L :] i al §g q?l orimgtry (DSC) and TGA

NFR,WOIEF, NN

ns for Bof M| are resented in Figure 3.

Jrf negl i 11 0 nght ss from about 35 0C to

0 §|t() that the pol ynorphic forns

xtur are nost |ikely

td8s. DscRowd-Y pr om ent
[320] Crystalline Form lli, and all other crystalline forms of 17a-ethynyl-5c.-
androstane-3a,173-diol such as Form |, Form IV, Form V, Form VI, Form VI
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 XRPD pattern by reference to peak positions (degrees 2-theta)
and optionally to peak intensities.
[321] Differential scanning calorimetry (DSC) and TGA thermograms for
Form Il 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
endotherm at about 164 °C and is otherwise featureless, further indicating
anhydrous material.
[322] Figure 4 is a proton FT-NMR (CDCl3) of Form Il 17a-ethynyl-5a-
androstane-3a,173-diol, which does not exhibit additional resonances due to
solvent, thus further confirming that Form 1l is not a solvate.
[323] Figure 5 is a Raman spectroscopy spectrum of Form Il 17a-ethynyl-
5o-androstane-3a,17B-diol Peak position for this Raman speptrum is given in
Table 2B.

Table 2B
LPosition (ecm™) | Intensity | Position (cm™) T Intensity ]
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[3 4] 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

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 hydrogen percentage for anhydrous Compound 1.

Therefore, elemental analysis confirms crystalline Form Il obtained from the

immediately proceeding procedure is an anhydrous solid state form of

Compound 1, as shown by the DSC/TGA thermograms and as further
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However, anhydrates may have decreased thernodynam c
stability in relationship to a correspondi ng hydrate,
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high relative humdity. Hygroscopic materials may al so
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
do5APRed %§/ 'B\IFFestu{lFal Aot d%fé?ﬁ*ﬁ‘rﬁ‘étloﬁ%f 8:209% BYPKak Fischer
crunbl 1 ng 326] Exanple 3. Determ nation of FormIllI
1anglygisiynyl - 5a- andr ost ane- 3a, 17b-di ol Unit Cell
Paraneters by XRPD Pattern Indexing: I|ndexing of the

hi gh resol -H&I BAEP ﬁ)@glguﬁ?%ﬁ\?ﬁ&ugy%% 'aﬂ??*?(fop gofRnod

descr bed ecifrcation prOV|des t he
I ndexthg—sottit A2 A3 ABEE
| ngMg' %r ol u;q%fl?"éﬁ)l Ef)’(ﬁbfpbjd gpn 1|§‘?—"otjrsmé-cr Me2sured
ConmBauivah %[ 328]79THe ¢ryst alF.4%rm flor FE4911 | 79.3
17z fo7 3 Irostan 17b-di be Tuypiher
i ndr@g g b(; )f ?‘gﬁp..m ogt ﬁgh@f?? Fgur 30160 g%%/’ﬂ ".edq't.).su...
m croscopi ¢ exam nation of a sanple of Formlll. [329]
| Sinde c@é@ﬂﬁé%n‘ﬁﬂllﬁ?& A yy-ahgrosfane¥avst Z8-tionie an
Form | 17a- hynyl -5 a-androstane-3 a, 17b-di ol (Form

| armw;faianlddqqs NGt3R0jaiFaRyIPIganTEsoleny syah. & methanol or
ad.efegﬁeoghgﬁlﬁgt ﬂa§% ﬁano%%%ﬁ@%@"“ %égﬁﬁ@?;&g@%ﬂin&
oimateyiat thaTban sif¢a thehiokegicalactivityi of tomapbuntrioerghatonay nm
n {

sRaseind firkl SR donnd S0t Hmhauges where
t fetativelyUtigholeyelatuf d focsiusytiasdostape-Soi, 1510 diol can lf used to
solids. To inpcrease.. eI I f
C rasherizepal LB My prEts wed eRtect PO el By A 1B,
f lgtah infige oFﬁyténshcmbghabmS b@n poretate @.g‘rffrthammuitls bfa
according to a procedure given in a S%cﬁg}r
e&%lwmtéuc'p 83 meﬂ‘m@' AY giRxaresipithe seivaiRr 930i¢ mojecules

PESPAf &Y tHe P7B- 5%H¥Ildddr¢§ar% -$& 1 7BRidTiitgelf B vivo Whéh bih
of observed peak$s Tor the XRPD pattern of Forml is

psaverdece. 9. nlnvabe or sthepvisermosiutate v enzyreeathat edwgsely

AT A orotRge de DA, Brepalbtn bt o

LHeWevey, hotyddEDnkat Ha@xlerdeofealéed mdrmdbgmarﬁaesmmmy m2Q d
> e?a%nonééﬁéé gzy%gr?g;t)gqsﬁr@ I1 rate Wﬂlclll is e)%hlbl ed by hygsroscoplcny,
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).
[326] Example 3. Determination of Form Ill 17a-ethynyl-5a-androstane-
30,17p-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]

TABLE 4. Indexing Solution for XRPD Pattern of Form lll Compound 1
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9.69
11. 34

0.10 9.130 0.095 1 10.59 0.10 8.354 0.079 21
0.10 7.802 0.069 1 12.33 0.10 7.180 0.058 11

wa 2004800288 10 6. 576 0.049 2 13.73 0.10 6. 449 PO1/082009033280

10

15

20

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 15.91 0.10 5.570

cooooo000000

0.035 11 16.04 0.10 5.526 0.034 48 16.41 0.10 5.401
.033 13 17.49 0.10 5.070 0.029 24 17.73 0.10 5.004
.028 1 18.29 0.10 4.852 0.026 5 19.15 0.10 4.634

24 6 .19.46 010 4.563 0.023 1 .19.98 (0.10 4 444
D22 4 20.27 0.10 4.38%igopalp21 13 Trm"a'd*ereg ab
D20 1Familyand o 10 3. %5#146/8%8 3 g BR(#15)1) )
D17 §P2%995°“Po 10 3. 743¥149%) 016 3 #132 2@
D15 16 24 41 0.10 3. 647 001511 /PPy (4
h14 1 28'/%5 0.10 3.540 2/Q) 014 8 25.41 oﬁ/fo 3. 505
D14 6 25(Ky 0.10 3.457 0.013 11220 0.10 3.414
%1-; ?RLB.(R)A U. 1U 3. 349 U.U1lZ 1 16.{9'6él U. 1U 3. 277
c (A) 27.356
a (deg) 90
B (deg) 90
y (deg) 120
Volume (A%cell) ‘ 2846.8
V/iZ (Adlasym. unit) 474.5
Assumed
Composition C21H5:0,
Density (g/cm?®) 1.11

[328] The crystal form for Form lll 17a-ethynyl-5a-androstane-3o,173-diol
may be further indicated by the photograph of Figure 6 obtained from
microscopic examination of a sample of Form . |
[329] Example 4. Preparation and Analysis of Crystalline Form | 17¢.-
ethynyl-5a-androstane-3a,173-diol (Form | Compound 1):
[330] Form | 17a-ethynyi-5a-androstane-3a,173-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 um nylon filter into a clean vial,
which was then replaced in the oil bath. Water (200uL) 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 according to a
procedure given in a subsequent example.
[331] The high resolution XRPD for Form I prepared from Form Ill is given in
Figure 7. Listing of observed peaks for the XRPD pattern of Form 1 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 26.
[332]

TABLE 5. Peak Listing for XRPD Pattern of Form I-High Resolution
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27.64 0.10 3.227 0.011 1 27.96 0.10 3.191 0.01 11
28.43 0.10 3.140 0.01 11 28.81 0.10 3.099 0.01 1
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1 29.67 0.10 3.01 1 0.010 2 [333] DSC and TGA

t hernograns for Form 117a-et hynyl - 5a- andr ost ane-

3a, 17b-diol using a tenperature ranp of 10 Cmn, is

presented in Figure 8. The TGA thernogram shows a

wei ght | oss of about 12% between about 600C and about

105 that is ed |kiensi othermat 88 0C in

t he géSéC t her nogr amg?g@'?yor m what IEyrrgeﬂbe a desol vate or
41gljgdesol vaie;#f. g-pg7n 1. The DSC additionally

endot heygq sty ¢.ipy 0C that I's not associated

%{n\gg‘ wei ghtgmﬁéowﬁj may fepresent lattice

rl%asr ria@g@ment (sd30f+gogesol vaped formw th or wthout
i NV I lil? of g unde ying desol vation event.
rther '

Jc "0 $ apr fn nent endot her m at
+ &y proton FT-NVR (CDCI 3) spectrum
MY hoea- andjostane-3 a, 17b-di ol

e@ 'Oan add &Pn |- fesonapce (d 3.49 ppn) as
c the prg Wig' spect wnof anhydrate Form
I ich is d Jo‘ hanol _Ssol vent. Thus NWR
%7&:‘? gopy in kff s fhat Form1l is at |east a
Han sol vat [ |s su i)orted by the DSCATGA
a0 ¥ 6 Form I .' jg 29 is Raman spectroscopy
s}fe‘b't#@: §n4 159035 hynyf3 5a- andr ost ane- 3
aﬁ%%ﬂl%

@?b}{.pp?%n for ‘fhl s Raman spectrumis

17v7érik9|110TabI e 53 £E 5B[3%5] Indexing of the high

I‘]ESS?Cﬂ:'EIQﬂ%n XRPOHp2r ¥ 8020 by a Pndexi ng net hod descri bed
elSEhed@ in thi‘36 910?-4cat| oﬁ and conparison to the
|Wd‘h@é9r§osol ut i HA0oE0883 mi111] indicates that Form|

i 0.98 h@ddhanol sbAMAFBO% th adflitional presence of

Ve B O ch reftd8ts088hsi steht with the DSC/ TGA data
obt i ned0f or Fo#AQ+0.03hus, Fdbrm | is a m xed
Mmx42an6l0 wat er 3.861 ¥80&8 of CoApound 1. Karl - Fi scher
(X8 ahdbysi s i ho3&aD847 bet wedn about 5% water. Single
crymal.lX-ray c3.§4apl0dgraphy] described in a
sub®eqdént exanpled +081%orm | léket hynyl - 5
a24atide 030 ane- 3c2pATHOMIDI conflirns Form | to be a

neLttanolowat er 3.591+0.014 1
25.15+0.10 3.540+0.014 8
25.41 £0.10 3.505+0.014 6
25.77+0.10 3.457+0.013 1
26.10+£0.10 3414 +£0.013 4
26.62 £ 0.10 3.349+£0.012 1
27.21 +£0.10 3277 £0.012 15
27.64 £ 0.10 3.227+0.011 1
27.96 +0.10 3.191 £0.011 1
28.43 £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 3.011 £0.010 2

[333] DSC and TGA thermograms for Form | 17a-ethynyi-5a-androstane-
3a,,17B-diol using a temperature 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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sol vate which has solvate stoichionetry of 1:1:1
Conpound 1: net hanol :water. [336] Crystalline Form

waZ@vaohzysyl - andr ost ane-3 a, 17b-di ol has the aPWEOS20g®033280
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wals 4 ?3,0 hréduc efg'ébaéo;“. glg ?1,1!58., ;FUIFo?m ?lf m. (s
el 18841 wat er [o-801 ot hadbiS wat er—{hat L ls—seeded
Wi [t B84l es haviY2ZXRPD patitihs of ForEGN Formy
For 297 Form Wi 11-%3d For m V2305 and st ilr Vi or 5 da

at| 383t 65 0C|or0.98%a at hHaM-85 0C_ ThildV0
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916.2 0.442
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[338] Exanple 6. Single X-ray Crystall ography of
Crystalline Form| Maethynyl- 5 a-androstane-3
(Form | Conpound 1): [339] Single EXTEs209/033280
Preparation : A single crystal of Form| suitable for
single crystal X-ray crystal ography was prepared by a
sl ow cool of a solution of Conpound 1 in MeOH water (
1:1) to refrigerator tenperature. [340] Data
Col|ll 829.50n . A coboBl ess negedl e of C22H38q 4 (G2
1H320%5.5 CH3OH. | 1620 havi g approxi mat e di nensi ons df
0. 251000. 08 x 0] 06.90.n was |nmounted on a] gl ass fiber iin
randmgrientat| opp7Prel i minary exam nafi on and dat a
colTRGEON Were| pgphprmed Wih Co Ka rafgiation (1=
4184~A) onm a R gaku Raprd i (tmdiffractometer
equi pped with a graphite crystal, incident beam
ngmhir@ieuincrof trReftigh eesalutionRRD pattenrbyoalindexiag method

a5 Py Ui DRl Mol

orsolemoaof bormmHt, indicates thdaFarnt bislaemethanokfm\tat@ Mtaladddlonal
oPPSenE8 BRI o A AR EEMER! Ut RSN O A hidea

r ééri ITcem Irrd'msgﬁ:dgyn leW?@H&E’W{érrﬁblv@@ yisCahpbaat 1.

" t ro or e

oGt TP e Blcetds peoah 20! 5o aten, Spslsristel

( O-ral/ WystaARPAIphysdéschibed ra eabhdedlieBOHANTIY, SrndfForm | 170-

uallt%/ The s%ce group was determ ned by the program
XPHRYPYr 35 -apdiogiese;3oxbi=tiol ¢gpndpps Kerm ) to e amethangleater

F

55,40 80 B AP . R, T
k [336}nCryettlineFam | ‘eﬁmdemmyhamdmm 1Vedsl bgsithees
 SONETAGR0 b FE R e Eof oGl SCAIS RegifdoRRbatron i
Vﬁdemeééncb% vifler. Atypieall TAe st stablef po?ﬁﬁorpﬂuc*‘fornﬁ #dHosen
%a RedUCtE!A Frames were integrated wth

SPRMAEE ﬂgse\fe}ﬁpm%tﬁ%ﬂaquna\fen@g lgres fremiGhaRgesisr e
C elysefinedorn® thatfiagbcdar &JrW&eﬁé‘r'aﬂHr@ of IRy §ut?srt‘§hce_|_c;1r

pol ari zation corrections were applied to the data

| ArHgRrodyd OF B iskiage et the drg producigompsuigrdeauate sus!frite.

Egg%@l_f&éiro fbss %rﬁf&&&%@@éllﬁ%@fg% #gbr‘éﬁnk;fgﬁénﬂﬂy beidedirable

ceee q opis @e(@ec?t% g@smrr'@tﬁnsc gissotufon rajes. whieh eeigd poe@vely

D e L e SR U
[ 84RIvalst (f.acit @rpsesdomlymnrp@h themewller’mtcologmensuderatlons if
threus%ﬁ\}é'i@is"@ﬁerstﬂéﬂ Spwg%r.dlf rtI?ecgolvate 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-5a:-
androstane-3a, 173-diol to Form I: Form Ill 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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met hods using SI R2004 (Burla, MC., et al. J. Appl.
Cryst. 2005, 38, 381). [343] The standard devi ation of
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0. 735. The highest peak in the final difference
Fourier had a height of 0.16 e/ A3. The m ni mum
negati ve peak had a height of -0.17 e/ A3. [344] A

cal cul ated XRPD pattern was generated for Cu radiation
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formula unit) 1 = results in a

cB48L L Qﬁorh?si'a@@e@'e@h%zHﬁ@e space group
RS beﬁ@ 161 c@ ﬁig%#%rox&ﬁ?e &H@'nbugxlsoef ot2§€< 0.08 x

UC ureotalne as I ndicate
RO.P&In®, was onaupted an @%ass @ba@nlrgndmm@rla@tgtlom Pfeérmraame

bl il 95 R dHRNRLe boFof I RS Buiel BBl 0 =

determ ned ructures
St 54t841ApoadhigsksRagid Y aisirictoRetbr edunppélkimihda graphlte

cPySaLinddert bR ToRROE I R0E  Hei sl S e

QoiniNP A using BHELXO72Y{ SPkldrick, G. M. Acta Cryst., 2008, A64,
112). Cell constants and an orientation matrix 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
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, W1, USA, 2002. From the systematic presence of the following
conditions: h00 h = 2n; 0kO k = 2n; 00! | = 2n, and from subsequent least-
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formul a wei ght 366.55 space group P2 2 (No. 19) a, A
7.4893(4) b, k 11.0586(8) c, A 25.5095(15) V, A3 2

WaAI®II0RF8 Z 4 dcaic, g em 3 1.152 crystal di nePGI/ORN09/033280

10

15

20

25

30

nm 0. 25x0. 08x0. 06 tenperature, K 298. radiation
(wavel ength, A) Cu K (1.54 184) nonochromat or
graphite linear abs coef, mm1 . 0.577 absorption
correction applied enpirical transm ssion factors:

”bcﬁharé@?bflge%ﬁt trQe ?&ﬁeddgrf)uﬁ #ak @B@rﬁfne@qwb@%’é@% aqED 9).
k, | range - range,

d&@e @@tazme@m"@nem:an@xww 2@@@'@ @‘51 4|§rf‘t9gf %trﬁsteuwaature

% @808 O weighting I/[s 2( o 2)+(0.0151/")
0" where P={ F 2+2F 2)b data col | ected 9981
u[a4qy eDatatRedd8lién: Rrames 0@te mﬁﬂglanedmdth QRVSTI'Ah@trEARTM A
f.used in 7?- 0

2 oga? (S’E Pég‘r Eﬂeatécerg \erﬁzojlgcgegsctl .y\je}'n %ﬁ}d Qrsé umque Lorentz
and polarization corrections were applied to the data. The linear absorption
coefficient is 0.577 mm™ for Mo K, radiation. An empirical absorption
correction using CRYSTALCLEAR™ was applied. Transmission coefficients
ranged from 0.856 to 0.966. Intensities of equivalent reflections were
averaged. The agreement factor for the averaging was 9.1% based on
intensity.
[342] Structure Solution and Refinement: The structure was solved by direct
methods using SIR2004 (Burla, M.C., et al. J. Appl. Cryst. 2005, 38, 381).
[343] The standard deviation of an observation of unit weight (goodness-of-

fit) was 0.735. The highest peak in the final difference Fourier had a height of
0.16 e/A3. The minimum negative peak had a height 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,
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.
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 plates 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
experimental powder 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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weomptpashl Paraneters and Their Estinmated St andED82009/033280
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nunber of variables 258 |argest shift/esd in final
cycl e 0.00goodness of fit 0.735 [347] TABLE 7.

Devi ations for Form1l Conpound 1 Atom X Z U(A 2) OLW

-0.0438(4) 0.8199(3) 0.96234(12) 0.0749(12) 031

-0.3061(4) 1.3642(3) 0.52670(11) 0.0586(9) O1L71

-0.2218(3) 1.8239(3) 0.86469(9) 0.0557(9) 0911

Og8SH84ciR) A, G300 et - 90 113 0P ISR ) A°. The
4 1.5524(3) O. 59621(10) 0.0497(10)

- forB2RAdightlof30a8 5$331)1m9trh's381]15(1 18 crystabstbctp oCBorm |

Bodpiihil 4 oAR4BH, QuaRRLIRb R 2S20iAehe s e

- BedGtyaf 4)152. GOM3( The@padd bup wWas detérrindd 93 b&lB2,2:2;. The

0..58 10 C/
0T Pl STHSHAE SHhinS S BoR g5 sl B Rafdlug of 0.049
1 gi9%). UsdARR-INIuBs GVrdTadds ol0. 02&70@}3 408 qubtedd6:0hd most

L uaéﬁvﬁdy}erm%“"l ity Cyiide i By el | Crtaisponyre

1ARS9663A PQirrﬁe?@@@’(éd); ORkoPf YA Isit ssON%%rﬂgwss p.87.
1.6880(3) 0.75845(10) 0.0483(9) Cl3 -0.2289(4

1[3A8%4(3) 0.76893(1 1) 0.0379(9) Cl4 -0.0767(4)
1 7226( 3) TRB@%%Wsta{)D&aQﬂaﬁa%} Chilécti®n {@9ahdters
1.7883(3) 0. 75501( 0570(12) C16 0.051 1(4)
1. 8020(3) 0. 81432(1 fgr F@rmsmmaund;m 0. 1400( 4)
1.7528(3) 0.82396(12) 0.0459(10) C18 -0. 2752(4)
1ed (3) 0.76101(1 1) 0.0570(10) C19 - 6(4)
1ﬁ) 58417(10) 0. 0535(10) Cl171 6 (6)

84154(12) 0. 0592(13) Cl172 ééﬁﬁﬁ 9

0.85662(14) 0.0917(17) C912

1b: 84(4) 0.89996(14) 0.0987(18) 11.0586(8)
25.5095(15)

V A3 2112.7(2)

Z 4

deaic, £ cm™ 1.152

crystal dimensions, mm 0.25x0.08x0.06

temperature, K 298.

radiation (wavelength, A ) CuK,;(1.54184)

monochromator graphite

linear abs coef, mm’ . 0.577

absorption correction applied empirical®

transmission factors: min, max 0.856, 0.966

diffractometer Nonius KappaCCD

h, k, I range O9to6 -8to 13 -28t031

20 range, deg 10.40-143.69

mosaicity, deg 0.35

programs used SHELXTL

Fooo 808.0

welghtmg

1/[s(F2)+(0.0151P)*+0.0000P] where P=( F,+2F.)/3

data collected 9981

unique data 3879

Rint 0.091

data used in refinement 3879

cutoff used in R-factor calculations Fy>2.08(FD)

data with />2.0s(J) _ 1501

number of variables : 258

largest shift/esd in final cycle 0.00
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WQ2M08/10@58 0. 9783(13) 0. 072(15)* HIWR - 0. 082( 5) POI/BSH))Y33280
0.9320(13) 0.119(18)* Ho1 1 0.441(7) 1.770(4)

10

15

20

25

- 30

35

40

45

H31 -0.219(7) 1.347(5) 0.521(2) 0.18(3)* HL71 -0.31
1(5) 1.785(4) 0.8736(14) 0.105(18)* H W -0.081(5)

0.9170(16) 0.14(2)* H3 -0.382 1.481 0.471 0.064 H5
-0.140 1.519 0.591 0.049 H8 -0.144 1.813 0.666 0.046
HO -0.255 1.569 0.674 0.045 H14 -0.059 1.637 0.742
05@5@ HA -0.594 1.582 0.612 0.060 H B g4¢452 1.478
)0. 060 H2A -0.610 1.459 0.536 0. 0floH2B -0.572
ggegcggg 0. 061H4A -0.231 1.649 0.499 #5057 H4AB
57095 1.541 0.501 0.057 HBA 0.097 1.644 0.565 0. 059
H6B 0.026 1.758 0.571 0.059 H7A 0.142 1.739 0. 647
031 H7B 0.079 1.605 0.655 0.054 HI I A -0.483 1.770

0. 690
11. 718

0. 053
0.779

R R A A

0. 494
058 H15A

0.103 1[. @@Wmtemstaodmgaeﬂawne fargforin 1. Garmpouridd 0. 069

0.0793(10)
0.0497(10)
0.0505(12)
0.0528(12)
0.0474(9)
0.0411(9)
0.0489(10)
0.0452(10)
0.0387(9)
0.0372(9)
0.0387(9)
0.0442(9)
0.0483(9) -
0.0379(9)
0.0414(9)
0.0570(12)
0.0577(12)
0.0459(10)
0.0570(10)
0.0535(10)
0.0592(13)
0.0917(17)
0.0987(18)
0.18(3)*
0.105(18)*
0.072(15)*
0.119(18)*
0.14(2)*
0.064
0.049
0.046
0.045
0.050
0.060
0.060
0.061

H16A 0,455 ] 886 0.825 0.069 HIGB 0,137 1 756
0. 069 1447, gﬁ%
1922 0. "goog §§B : g 913 égg%ﬁ
600%1 7948 0 085 5,9 - 0. 508 5o 57(9)
: oo o 4544(48)  17308(3)  0.89214(13)
Cl 04852(4)  15524(3)  0.59621(10)
2 0.5224(4)  1.5235(3)  0.53815(10)
C3 03548(5)  14846(3)  0.50871(12)
c4 02024(4)  157323)  0.51687(11)
Cs 016784 1.5973(3)  0.57550(11)
C6 0.0029(4)  1.67723)  0.58395(10)
7 0.04294)  1.68413)  0.64227(10)
Cs 0.11874)  17286(3)  0.67539(10)
C9 02860(4)  1.6515(3)  0.66401(10)
Cl0  -03361(4)  1.64633)  0.60464(11)
Cll  -04445(3)  16896(3)  0.69980(10)
Cl2 039444  16880(3)  0.75845(10)
Cl3  -02280(4)  1.7654(3)  0.76893(11)
Cla  -00767(4)  172263)  0.73391(11)
Cls 0.0892(4)  1.7883(3)  0.75501(11)
Ci6 00511(4)  1.80203)  0.81432(11)
Cl7  -0.1400(4)  17528(3)  0.82396(12)
CI8  -027524)  189993)  0.76101(11)
Cl9  -03946(4)  1.77043)  0.58417(10)
CI7T1  -0.1343(6)  1.6254(4)  0.84154(12)
CI72  -01224(7)  15266(4)  0.85662(14)
CO12  04047(6)  1.6084(4)  0.89996(14)
H3l  -0219(7) 1.347(5) 0.521(2)
HI7ZL  -0311(5) 1.785(4) 0.8736(14)
HIWI  -0.081(5) 0.767(3) 0.9783(13)
HIW2  -0.082(5) 0.835(4) 0.9320(13)
HOUI  0.441(7) 1.770(4) 0.9170(16)
H3 0.382 1.481 0.471
H5 20,140 1.519 0.591
H8 20,144 1.813 0.666
HY -0.255 1.569 0.674
Hi4  -0.059 1.637 0.742
HIA  -0.594 1.582 0.612
HIB  -0452 1.478 0.614
H2A  -0.610 1.459 0.536
H2B 0572 1.595 0.521

79

0.061



WO 28950258148 HO1C 0. 358 1.599 0.935 0.148 St ar PETUSL0091833280

10

15

20

25

30

35

40

H19B -0.410 1.767 0.547 0.080 H19C -0.305 1.829 0.593
0. 080 H91A 0.507 1.557 0.896 0.148 H91B 0. 315 1.586

were refined isotropically Ueq = (I1/3) ij UjaVjai-aj
Hydrogen atons are included in cal cul ation of
structure factors but not refined [348] ORTEP
representation of the FormIl unit cell is given by

Fi gure H4A TheOCORTEP di agr.edm was pr @ép@ed usi nGOSCRTEP
[11(tmMH4B ogr amofIohnson,1.§821 K. ORTEBOLI |, Repons7
ORNL- 6891 CakoBb7ige Natilewl Laboratsesy, TN, oS A
1996; Fa6B ugi ap.0k6J. " OPTERS3 for Wosdows V 1.0859 J.
Appl . Giyst. 10942 30, 56KR739wi t hi n tlwa7PLATON 6.054 war e
packagentgSpek, 0Ay9 L. "PLATEYS. Ml eceleas G aphi ¢.854
Progr and 114t r echisgdni ver sityzo Ut rechig,go0he Net hgpsands,
2008; Spals A.-0ls4a4J. Appliefsryst. 2@Q34 36, T)g.08¥ ons
are repipaent edqby 50% propgbi ity gnizgot r opi co pher mal
el li psqigy Pagkiyng di agrgp were ppegar ed usi 0058

CA'VERCNHSW rmgle;bj ng sof tyggre (VatkipnagD. J.. foeut, C
5@Ge, 01 ds CAMERQ\y41Chemi caly Agpyst al I oglhaphy

Labor at yegsity ofy ford O)éfgggd, 1996y g6d 349]
The rml g) efved in asynmefghg unit o O(gdwe
single H”%St al 0gjsucture |L§47con3| st gk with t

nol ecul}ﬁrs st ru6t e of ngpund 1, I oughFl g

di spl a e o | te st ﬁgchem ca 7§9nf| gur

Thi s cqQhy |Cgura| was ary rarlly gen, S|n he

absol ut}ﬁgg‘\onfl g%@tl on col not beo% | gned ge
crystal ) asy ric un own

in Fig C11 c_ §l| ns onel I ecul e npound," 1l W th

one wa AerI e and o thanol ecule. [ ]

Exanpl 9 Prep t|on a d5 al yS|s Crystal I e

Form | g - el andr ane-3 al - di ol . IV

Compou ) ' svmth Dpattep f Form : S

pr epar frb fast e on of a solution of
Conpou rfégg% r%re\ﬁ{’gé)m?trqplcav\%ter sol ution or from
crash

C nitri.le soluytio
b o S o st Hs T bt
pfeggﬁ‘red form Con'pound 1 (34 ng) dissolved in
acetonitrile (6 m ). This

[348] ORTEP representation of the Form | unit cell is given by Figure 11. The
ORTEP diagram was prepared using ORTEP '™ program (Johnson, C. K.
ORTERP llI, 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,
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 using
CAMERON™ modeling software (Watkin, D. J.; Prout, C .K.; Pearce, L. J.
CAMERON, Chemical Crystallography Laboratory, University of Oxford,
Oxford, 1996).

[349] The molecule observed in the asymmetric unit of the single crystal
structure is consistent with the molecular structure of Compound 1, although
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solution was filtered through 0.2 mnmnylon filter into
a clean vial, whereupon water (9 m ) was added. The
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vacuum filtration. Form IV was al so prepared by

di ssol ving Conpound 1 (31 ng) into acetone (500 niL),

filtering the solution through 0.2 mmnylon filter
Pﬁ’rea1 4 ﬁg}lé’fh‘élogpﬁgi?e %@%Cﬁgﬂid&gcd\’ﬁfgﬁFatibaWhﬁL) The

sofution so tforned is allowed to evaporate under

aermifiguration wastarttiarily Sopsers sinseéhe gm%lﬂt@@nvgurameﬁuld

filtrall r I nd
A e Rien BT o SRl il Bl riEe il R THe B pHTRT: AT
lbs;ffovdrrig digLee dn d:oeteumsrme molesbiecaf Cmpauadr! Wwith ane water

t e t j r ature of these crystals.
[@g%ug%@dl%%rﬁgﬂgg%ltrﬁ@tﬁg PD for Form |V pr)épared by
t [380] rExathpiedl. yPrppmaadm agd Analysidiof €rystaltjine Earm HV Frgur e

e R A A es S RIASE R g T
8pa?ttéa§m 019F<§4n I\ﬂ%a@ﬁreg%?ed)f@om]fé%st%@ap%tlgﬁof 4 30ltflon 6. 14
and 18. degrees 2

T@@ngo'md Peraa 3jacetaniite:water xRIBtomat ff@'fﬂrpf@ﬁh HEERI %Nm%ﬁn

R i RSy BAGAT Weler! [efhaligy it iy
swaspreparepoRm Cope@d 10(340ng). digsolvey. io rgetdoitrile (L) ThIS
osctlih viitepechfockt 97 Vit St ' ol i hefshech
Owater @ ml.)ﬂ,wa§ afdad.9Bhd Eespiling0sdigtich Was alovasbtocdy aperass
D
OF drth W/ Wastals poakdar@dby 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 morphology was found for well formed crystals under
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 Figure 12. Listing of observed peaks for the
XRPD pattern of Form IV is provided in Table 8. Prominent peaks are at 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
+0.10 degrees 26. .

[353]

TABLE 8. Peak Listing for XRPD Pattern of Form IV-Low Resolution

"26 dspace (A)  Intensity (%)
8.31+£0.10 10.640 £ 0.129 35
8.91+0.10 9.925+0.112 5
9.84 +£0.10 8.989 + 0.092 82
11.28 £ 0.10 7.844 + 0.070 39

12.36 £ 0.10 7.161 £ 0.058 10
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18.12 0.10 4.896 0.027 1 1 18.72 0.10 4.740 0.025
34 19.35 0.10 4.587 0.024 4 20.04 0.10 4.431 0.022

0.020 15 21.36 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 0.016 7 24.27 0.10 3. 667
0.015 3 24.63 0.10 3.615 0.015 6 25.14 0.10 3.542
Olgéfi§§026.10 Q.586-3.0434 0.0%3 6 26.73 0.10 3.335
Qggialg 24  Q3b§i3.2¢4 0.0Bg 7 27.66 0.10 3.225
110 q% 28. 41¢ 506 19, (34142 (4011 8 28.92 0.10 3.087

%P%Qih 354] D§A 2R 0'[@0\ t hegograms for Form |V

17ap&L Bygy! - 5a- 3nAE 2HEA Bagk7b-diol using a
%@tlgre ranmg seh . HQ36/ M n, ,are presented in Figure

—w—m

1 GA t he or For IV shows between about
5- %é/ W ght Ios% ?i%r%gout 6 H]OC to about 105 OC or
abojl % wei ght 2?§§0 39m bet gn about 40 OC to about
1 E 1: ncom t ;& g} bro endothermin the DTA
t Fam cent bout OC foll owed by an

e tth at ab 4 C Th%etransitions are

c S t wit h4 dr at e “pseudopol ynor ph t han

u % transi 4§ ﬁ a rmr%lther nodynam cal | y

S Iyrmrpal following its dehydration. A
p?%?ﬂ ﬁ@r’r endot Ag 1”ﬁt hen obiserved at about 164 OC.
[%%%1*@ ce cryétzgl?iit OO For m 1L

1753¢tMYAyI - and 6§?§r‘?e01§ a, 178-di ol is a nonohydr ate,

i 224568 ot confAIhE&8D18r gani ¢¥sol vent such as

net-$a#81100r di oxadéd 917 hus hés t he advantage of being
f 2267 $0-18r gani c 3782 €GP t hat 8can

23.79+£0.10 3.740 £ 0.016 7
24.27+0.10 3.667 £0.015 3
24.63£0.10 3.615+0.015 6
25.14+£0.10 3.542 +£0.014 18
26.10+0.10 3.414+£0.013 6
26.73+£0.10 3.335+0.012 7
27.24+0.10 3.274 £0.012 7
27.66 £0.10 3.225+£0.011 12
28.41+0.10 3.142 £ 0.011 8
28.92+0.10 3.087 £ 0.010 7

[354] DTA and TGA thermograms for Form IV 17a-ethynyl-5a-androstane-
3a,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 monohydrate 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 17a-ethynyl-androstane-3a,173-diol is a

monohydrate, it does not contain an organic solvent such as methanol or
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[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,
9.48, 11.49, 13.50, 15.21, 17.28 and 18.93 + 0.10 degrees 26.
[358]
TABLE 9. Peak Listing for XRPD Pattern of Form V-Low Resolution

"20 dspace (A)  Intensity (%)
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
12.24 + 0.10 7.231 £ 0.059 2

13.50 £ 0.10 6.559 + 0.049 38
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13.50 0.10 6.559 0.049 3814.04 0.10 6.308 0.045 7
14.34 0.10 6.177 0.043 5 15.21 0.10 5.825 0.038 78

23 17.28 0.10 5.132 0.030 65 18.93 0.10 4. 688
0.025 100 19.32 0.10 4.594 0.024 18 20.85 0. 10
4.261 0.020 27 21.66 0.10 4.103 0.019 6 22.41 0. 10
3.967 0.018 5 23.01 0.10 3.865 0.017 13 23.22 0. 10
31884+ 000016 5 23081 0.03510 3.7%8 0.016 3 24.12 0. 10
31699 000015 6 2475104310 3.632 0.015 27 25.32 0. 10
3156381 00014 7 2&565 (@10 3.4g3 0.013 4 26.13 0.10
31438. 000013 4 g@4§;0(g510 3.330 0.012 2 27.33 0.10
31gg;i0q§012 548, 2%.0:8- 10 3,315 0.01 1 5 28.05

014630481 0.0 1352;02(%0 -36@ 3.053 0.010 2 1 [359]
T4 herogr am f,0ke EQy sV g . .

11512l lypy! - 5a- gn gq)t@ e- 3a, diol using a

t%@grgt yre rang m n szt;ows negli gi bl e wei ght

I figéiro q about % g about, 160 OC while the DTA

t '5‘ gigm shom§9$7gr0%nent ndot herm at about 164 0C
a g 20 tOherV\/l gctoubrl | ess. hus, ~crystalline FormYV
o_3§ 20 hynyl - g fe- 3 a 7b-diol is an anhydrate
(5567, S no s ntgj] its rystal structure). On
pi’;)ﬁ st andi § npl e f FormV was found to

h Xéleﬁ rgone é phl c 2r7an3| tion to FormIll as
AR ON by XR @ ys's

25.65+£0.10 3473 :t‘0.013 4

26.13+0.10 3410+ 0.013 4

26.61 £0.10 3.350+£0.012 2

27.33+0.10 3.263+£0.012 16

27.75£0.10 3.215+0.011 5

28.05+0.10 3,181 £0.011 5

29.25+£0.10 3.053+£0.010 21

[359] TGA thermogram for Form V 17o-ethynyl-5a-androstane-3a,17(3-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
Form V of 17a-ethynyl-androstane-3ca,178-diol is an anhydrate (i.e., has no
solvent in its crystal structure). On prolonged standing, a sample of Form V
was found to have undergone a polymorphic transition to Form |l as
evidenced by XRPD reanalysis.

[360] 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 17a-
ethynyl-androstane-3a,17B3-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 17a-ethynyl-androstane-
30, 17B-diol itself in vivo when such solvents, e.g., induce or otherwise

modulate liver enzymes that adversely affect 17o-ethynyl-androstane-3o.,17f-
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7- 173pB| E 10. Peak Listing for XRPD Pattern of Form VI-Low Resolution

20 dspace (A)  Intensity (%)
3.60 £0.10 24.544 £ 0.701 6
6.69£0.10 13.213 £ 0.200 16
7.17+0.10 12.329 £ 0.174 36
7.50£0.10 11.787 £0.159 19
9.15+0.10 9.665 + 0.107 4
9.78 £ 0.10 9.044 £ 0.093 43

13.26 £0.10 6.677 +0.051 100
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9.78, 13.26, 14.25, 14.61 , 15.000 and 18.69 0.10
degrees 2Q [364] TABLE 10. Peak Listing for XRPD

Intensity (%3.60 0.10 24.544 0.701 6 6.69 0. 10
13.213 0.200 16 7.17 0.10 12.329 0.174 36 7.50
0.10 11.787 0.159 19 9.15 0.10 9.665 0.107 4 9.78
0.10 9.044 0.093 43 13.26 0.10 6.677 0.051 10013. 95
0;465 60348 0.04642:D.04¢. 25 Q110 6.216 0.044 57
144 $4+ 0010 6. 0631690042 69 15700 0.10 5.906 0. 039
404.46:890 0.10 B0g580@4037 9 $6.99 0.10 5.543 0.035
145 4B 640 0.10 598020.089033 9446.83 0.10 5.268 0.031
81§5996100 10 55264:0.0830 17 $7.28 0.10 5.132 0. 030
15 7. 6700. 10 55839+ 03628 16118.27 0.10 4.856 0.026
2§54§i690 o o 43948003925 84919.53 0.10 4.545 0.023

1116 39ﬂ: 3 .10 4-4579 31022 6g20.31 0.10 4.373 0.021
—/2 8 10 4.3384+9.03¢1 9 2@791 0.10 4.248 0.020
%7 4. %@%00(30019 12,21.57 0.10 4.120

élégoé}nQSl 01Q19 20 22.65 0.10 3.926

129 4.856 +0.026 25
18.69 + 0.10 4.748 £ 0.025 84
19.53+£0.10 4.545 £ 0.023 14
19.92 +0.10 4457 +£0.022 6
20.31 £ 0.10 4.373 £ 0.021 7
20.52 £ 0.10 4.328 +0.021 9
2091 +0.10 4.248 + 0.020 18
21.39+0.10 4.154 £ 0.019 12
21.57+0.10 4.120 £ 0.019 12
21.78 £0.10 4.081 £0.019 20
22.65+0.10 3.926 £ 0.017 11
23.55+0.10 3.778 £ 0.016 8
23.91+0.10 3.722 £ 0.015 11
24.66 £ 0.10 3.610+0.014 7
25.50 £0.10 3.493 £ 0.014 7
26.01 £0.10 3.426 £ 0.013 3
26.28 £ 0.10 3.391 £ 0.013 3
26.61 £0.10 3.350+£0.012 3
27.12 £ 0.10 3.288 +0.012 5
27.39+£0.10 3.256 £ 0.012 6
28.17+0.10 3.168 £ 0.011 7
29.10+£0.10 3.069 +0.010 4
29.64 £ 0.10 3.014 £ 0.010 8

[365] Thermal analysis of Form VI 17a-ethynyl-50-androstane-3a, 173-diol
shown in Figure 17 provides a TGA thermogram with about 5% weight loss
from about 40 °C to about 85 °C and about 12% weight loss from about 40 °C
to about 180 °C and a DTA thermogram (after calibration correction) with a
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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26.61 0.10 3.350 0.012 3 27.12 0.10 3.288 0.012 5
27.39 0.10 3.256 0.012 6 28.17 0.10 3.168 0.01 1 7
29.10 0.10 3.069 0.010 4 29.64 0.10 3.014 0.010 8
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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 ratio to
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-3a.,17B-diot (Form Vil Compound 1): Form VII 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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Thus, desol vation of Form VI may occur if storage
precautions are inadequate and may be acconpanied by a

stable formsuch as FormlIll. [367] FormVl as a

di oxane solvate is expected to be useful as an
internal standard for quantifying anounts of Conpound
1 by proton-NWMR or 13C- NMR spectroscopy in sanples
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refrigerated for several hours and the resulting

sol i ds vvere |soloa§ ?f( VacHEﬁﬁgftz\g )”atl on. [369]

Irregu ar aggl orre cryst re observed at 10X

f| 6atl on tﬂ%ssd' goppt peppit description of
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i0g ot r opi G cryst al i ne shape that

‘gr hi gh '); glered g bul k anobunt due to the
ZD% e of sigpi %g nurrbeli of crystal defects.

| ow r é 31 XRPD or Form VIl prepared
0.049 44

1347 f 0.‘%0' medi

12.16 % 0.10 6.255 + 0.044 49
1446+0.10  6.126+0.042 18
15.54 +0.10 5.702 + 0.037 26
15.78 4+ 0.10 5.616 + 0.036 51
16.50 + 0.10 5.373 £ 0.033 2
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 4748 + 0.025 6
18.99 = 0.10 4.673 £ 0.025 9
19.50 = 0.10 4552 % 0.023 67

19.71 £0.10 4.504 + 0.023 21
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precedi ng procedure is given in Figure 18. Listing of
observed peaks for the XRPD pattern of FormVII is

9.78, 13.47, 14.16, 15.78, 17.85, 19.50 and 2 1.45
0.10 degrees 2Q [371] TABLE 11. Peak Listing for XRPD
Pattern of Form VI | -Low Resolution 2Q d space (A
Intensity (%5.91 0.10 14.955 0.257 26 8.31 0.10
100.6400.10. 129 19398 £8.020. 10 9.1644 0. 093 100 10.41
02195 80498 0.08343+00187 O0.30 7.783 0.069 17 11.88
02486 0450 0.06390920032724 0.120 7.231 0.059 4 13.47
02980 60364 O0.0498%44 014616 0.180 6.255 0.044 49 14. 46
02403 60186 0.042048 018554 0.120 5.702 0.037 26 15.78
02483 50646 0.03615+Db.016.50 (.10 5.373 0.033 22

165 g+ 09010 5. 386599032 16 14.98 0.10 5.222 0.031 5
175 48+ 09010 5. 08826000249 7 17785 0.10 4.969 0.028 3

1,488 69.100. 10 432;6&i0Q)1@25 6 $8.99 0.10 4.673 0.025

926{93§g' 0.10 43352, %1823 67139.71 0.10 4.504 0.023

22.863393 10,3890 3017 12 23.49 0. 10
016 10 éig% 010- 10 35703 0.015 12 24.63

5 0.0337¢+0.011 3
28.71 + 0.10 3.110 4 0.011 7

%g % 7 0. 10 §3§g§00q2021 13721.45 0.10 4. 143

[372] TGA thermogram for Form VIl 17a-ethynyl-5a-androstane-3a,173-diol
using a temperature ramp of 10 °C/min shows between about 2% to 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 VII of 17a-ethynyl-androstane-3a, 17f-diol is most likely
an anhydrate (i.e., has no solvent in its crystal structure). On prolonged
standing, a sample of Form VIl was found to have undergone a polymorphic
transition to Form I as evidenced by XRPD reanalysis.

[373] 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 170-
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 17a-ethynyl-androstane-
30,17B-diol itself in vivo when such solvents, e.g., induce or otherwise
modulate liver enzymes that adversely affect 17a-ethynyl-androstane-3a,178-
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
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25.02 0.10 3.559 0.014 8 25.26 0.10 3.526 0.014 7
25.68 0.10 3.469 0.013 2 26.43 0.10 3.372 0.013 13

27.75 0.10 3.215 0.01 1 8 28.08 0.10 3.178 0.011 3
28.71 0.10 3.1 10 0.01 1 7 [372] TCGA thernogram for
Form VIl 17a-ethynyl - 50c-androst ane- 3a, 17b-di ol usi ng
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of 78 i ne Y= AR
22.86 £ 0.10 3.890 £0.017 11
2373 £0.10 3.750 = 0.016 22
24.00 £0.10 3.708 + 0.015 10
24.30 £ 0.10 3.663 £0.015 22
25.17+0.10 3.538 £0.014 7
25.38+£0.10 3.509+0.014 9
25.74 £ 0.10 3.461 £0.013 8
26.16 £ 0.10 3.407 £0.013 12
27.96 £ 0.10 3.191 £0.011 10
28.41 £0.10 3.142 £ 0.011 22
29.85+£0.10 2.993 +£0.010 6

[376] TGA thermogram for Form VIl 170-ethynyl-50-androstane-3c, 17B-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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10 191 0.011 10 28.41 0.10 37142 0.01
modulate liver enzymes that adversely affect 17a-ethynyl- androstane 30,17p-

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 VII 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-5a-
androstane-3co.,173-diol (Amorphous Compound 1): Compound 1 (52.0 mg)
was dissolved in 200 uL of methanol by heating in an 80 °C water bath. The
solution was allowed to reach room temperature whereupon 20 uL 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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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 % W/w mg/capsule

Compound 1 micronized 2.8 5.0
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about 3 to about 100 microns prior to blending with excipients. In one
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embodiment, Polymorph Form Ill is micronized to give a particle size with (Dv,
90) = 10 um (particle size that contains 90% (volume weighted) of all 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 particle 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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OthﬂmwﬁhMr’ryl/elﬁﬂdr whith pravided2@my Qorfpsind 1 per mL in 30%
cyclodextrin-sulfobutylether in water. The liquid formulation so prepared was
administered 24 hours after tumor inoculation as a 200 uL intraperitoneai (ip)
injection. All animals were dosed daily for 28 consecutive days and tumor
volumes were measured weekly.
[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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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% Cl 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 17a-ethynyl-androst-5-ene-3a, 178-diol

(crystalline Form Ill of Compound 1) on a prostate tumor cell line.
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[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
were measured using a vernier caliper with two axes of the tumor measured
in cm. Treatment commenced using a liquid formulation of Compound 1,
prepared by dissolving crystalline Form | in vehicle, when rats have a tumor
volume of 0.5 cm X 0.5cm (at about 12-20 week of age). Treatment
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ARl M DEX(tnm) (anastrozole) and TAXOTERE(tm
(docetaxel ), which are drugs currently used to treat

(150 animals, 104 required for the study) were
anesthetized with isoflurane for NMJU adm ni strati on.
NMU was the adm nistered ip. at a dose of 50 ny/Kg.
Manmary tunors that devel oped were neasured using a
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ot eI e BiCerabha o ks Bof SRR R CareS 1k compoungd
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O[4027) Figiné 260sHoN$dmbr Blrd® \A@ldﬂﬁefmlégﬂr
bEettgr |tg%an TAXOTERE rn}r alnc;r“;ie (p = 0.038 H@ntél%roups

FAgNehe gourss Rl tha FBRY-b ivaers Fpwmschaekeddp t%\éeh'c'!e treated

eyRAp! M@un@r1QPéh%m€HfédFﬁ|s§é‘rﬁly%ﬁH\Vv§ %s%ftuheebe‘fﬂd@%an for
Tunors grow unchecked in the véhicle treated group

dhepehicte treatee grawpr{Pay drid: $tefO0Y)- s@@%@lnﬁb@%tfewt Wlth
b i o

25788 ;"“*‘EOBQTAnMat'PE. S Al Bl ot eh
TROSPDERBE mplasiedey Iratt: per 0.06).den pr ofiles than
TAXOTERE(tnm) alone (Day 7 on: p < 0.05). CLAIMS What is
clained is:

and
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1. Cystalline 17a-ethynyl -5 a-androstane-3
a,17b-diol. 2. The crystalline 17a-ethynyl-5

w@2@adess ane-3 a, 17b-di ol of claim1 wherein PEBUS2009/033280
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crystalline 17a-ethynyl -5 a-androstane-3 a, 17b-diol is
substantially free of anorphous

17cc- et hynyl - 5a- androstane-3 a, 17b-diol. 3. The
crystalline 17a-ethynyl -5 a-androstane-3 a, 17b-di ol of
claim2 wherein the crystalline formof 17a-ethynyl-5
a- andr ost ane-3 a, 17b-di ol ¢ !SS @E anhydrate or is
characterized by a wei ght f about 0.5%or |ess
wivenat iealtietecbiet ween about 40 OC to about 105 0C. 4.
The crystal line anhydrate of claim3 wherein the
anhydrate is FormlIll, FormV, FormVlII or FormVIII
17a- et hyDiybtafiina-1FacstapiyBa-ahdeostdie-dial7pQiiola m xture
thereof. 5. The crystalline 17a-ethynyl-5
a-androstane-3 a, 17b-diol of claim4 wherein the Form
L1 i sostls ik Yol X g : |
char ac%er [ z‘gg&%wﬁ%p yﬁfgﬁg‘.){ p§<(-x %@9%&%’3‘93?@ ? ?’é?fgéﬂrﬁm
patheeaimthe arirstplind 1e<sthynghSa-ahd@s&me-3d, 1 3B diol 5. Abstantially

16.48.and 18.9 0.10 rees 2-thet optionally with
oﬁ@eto\fl\ﬁmﬂpjfﬂ‘fﬁ3@%@%‘(@@5&7%’%@%%&@37 B4%'r om t he
group consisting of 9.30, 11.33, 13.45, 16.16 and

17.42 0.10 degrees 2-theta. 6. The crystalline

17a- et By he ceysillingdr/esethway-doandrestanesBodf7 Budieliahclaim 2
j: , i i f,-pther

PSRRI b 3 S o0 7B o

t henydrgeay igetaractedral ysa weldhe fose @f abowi 0. 506ne ddsoutidre

i ght .| poss, tiongll l.oss .an heating of about
%S&&Bye&éﬁe@rﬂ%%&weéﬁaa%ﬂ%ﬁe& ed from about 40 0C
to about its nelting tenperature using a tenperature
ranp o% il.o c/ maﬂ 7. The cré‘st alline 17a-ethynyl -5
a- androst Bheystalingaphydrgte efrclaimas wharejhieanhyeraée isdramm
| I, Fofm sWpBtaMIi ¢t Hormf VIR € 78fetRfryRboaiMaysH #2503 78-dict or a
characterized by or has a differential scanning

cadurertberegf.t her nogram wi th a promi nent endot herm at
about 164 OC obtained using a using a tenperature ranp
of 10 CUmn. 8 The crystalline 17a-ethynyl-5 '

a- androsthaerystalipe 1GaeatynybbocndrostaneaBe,n @B ial loéclgion

I1] is substantially fre f o r anhydrates and has
wheteh B ol bl a0 Bes B iRk SABERES BT one
athaabeaiizet3or Hebh Xngy gOWd@tiflractisropatispaity palak h
one, . two g thr % Ee§k ositions selected fromthe
PP EDA S8 it F]é of >-#Bo(R-44 288 156235018 flggrags £-thtss,
2gptionanly wi® of&twWo BF thrde 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 17oc-ethynyl-5a-androstane-3oc,1 7B-diol of claim 4
wherein the Form [ll is substantially free of other anhydrates and is
characterized by or has a thermogravimetric analysis thermogram with
negligible weight loss, optionally a loss on heating of about 0.5% by weight or
less, when heated from about 40 °C to about its melting temperature using a
temperature ramp of 10 °C/min.
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substantially identical to that of Figure 5A or in the
region if Figure 5A represented by Figure 5B. 9. The

of claim4 as FormlIIll crystal substantially free of

FormV, FormVII or FormVIII 17a-

et hynyl - 5a- andr ost ane- 3oc, 17b-di ol , optionally wherein

the Forml1l1ll crystal conprises at |east about 90% w w

of al | 7ch5¢ra‘athlhne 1Y deetieyriyy Bytantoostarcy-8e,H Apreliol 3f claim 4
7b-di ol _tha rese 10., The crystalline
whegaif iR Fore . is SubSRIAN 9o 81 pHiST arBYaTales ang s 2

\M&ﬁér%bféﬁz@@ b¢ bY Bagh |diffé$erﬂt16ﬁs@dﬁ}1@/éai&lrﬁetﬂnf%ﬂﬁ6@ﬁﬁ7 With a

a, 17b-diol is a solvate, . The crystalline
Népwﬁs}trﬁ;ndoﬁwamaaﬁ @peut Eﬁﬁ‘e Csoaiawsiﬁm a yging pdempemture

\Ma@(f,glom@b@/n%yst alline 17a-ethynyl -5 a-androstane-3
diol is Forml, FormIV or FormVl, wherein the

Forml, FormIV or Form\/l 17a-et hynyl -5 a-

andr s} afes &y&gﬂﬂ@‘l ?&Cétlly@l_ég{éﬁyﬁﬁé;@aé& 178901 8f clég&

ot her crysta orns of andr ost ane-
awbeébeinlthel Forf2l!l iF bebsiatydaﬂwfriebrméom"éaaahywatpls-dﬁd has a IR-
aim11

3 i ol.., of
c POt SRS copR specit R tenpBo ot al Gy Poe dep ape
haso tam ¥-optignglywier ored, ﬂ\g/g @ﬁthr@? ppakt p@sétrbnsﬂ sIé(I)Edﬁétﬁkom the
ositl o n . . ree
DSk sisfite Bhanacy 1468 Hdanct1d RoRosrr imd en b i o
14uBRantiblly Rienticdl Go ikt of E@uﬂé?SA 3Pindhe rédtoR# Figifte BA. 21
0.10 degrees _2-theta. 13. The crystalline

177 et by Eigyrespfr ost ane-3 a, 17b-di ol of claim 11
wherein the Form | is characterized by or has a si ngI e
crystal X—ray cryst al | ograPhy space grou

P
NS 20 Trarvataliig a0 staimal P pn QR Erecit LA iohah Gaitn oS

a (

g Mg PP o

1e11‘§ngl5mﬁwdrd>dtané'43a ‘I@IBy@bIabpﬂldmII)lMeﬁdianFFor& I crystal

a- andr ost ane- 3 1 _wherein the Form
| CPraPHses 3l lqast Pg‘é‘bt 9&/ W?W F?g%” ‘arya‘iamf‘é 1&Rt§1BYNYES8nni ng

Cgﬁ&bgﬁﬁ&f%f iBREEEEvedeAt. 2 prom nent endot her m at

about 164 0C obt ai ned u3| ng a using a tenperature ranp

of 10 U mn or a thernogravinetric anal ysis wei ght

about s By aling {7 EpEle Bt ad ey Ao 2
ewteitelrethe oaystales i 7d-sthyB#-5 e drosRAe 8%, TEB-@iol is a solvate.
tenperature ranp of 10 & mn. 15. The crystalline

17a-ethynyl -5 a-androstane-3 a, 17b-diol of claim1l
11. The crystalline 170-ethynyl-50-androstane-3a.,178-diol of claim 10

wherein the crystalline 17o-ethynyl-5a-androstane-3c,173-diol is Form |,
Form IV or Form VI, wherein the Form |, Form IV or Form VI 17a-ethynyl-50-
androstane-3o,17f3-diol is substantially free of the other crystal forms of 17a-

ethynyl-5a-androstane-3a,173-diol.
12. The crystalline 17a-ethynyl-5a-androstane-3a,173-diol 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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wherein the Form | is characterized by or has a
| R-Raman spectroscopy spectrumw th peak positions at

two or three peak positions selected fromthe group
consi sting of about 1456, 1439, 1253, 1230, 1026, 615,
602, 528, 231 and 148 cm 1l , a Raman spectroscopy
spectrumthat is substantially identical to that of

Fi1gLU4e+ O A0 @egRadi-tHtd, | optibivaliydetd b two Br tHiee peghsoat 1af 29,

it P RIS SR s rnd 80 4 1 dearons 2ot o1 o

cI a|m11 wherein the Form IV is characterized by or
has: % an X-ra ovvder diffraction pattern w

peaks &% Mg qmsta 83“‘91’%/”@&5“'@”?@5&%‘@%&7&11@@{ glaim 11
ORlediA tHeVF i nggﬁﬁraﬁwlzgéﬁ g& 3k ﬁgs g}ﬂﬁﬁéggﬁ?kj&}f rom

t he group consi
150(Stallogl@pmv, spa® @sup DY P2@R2.208N0729) and Baalue0s a6d () 2init4

200y Biahibio D LPEEGPAL DE! A G A NEL BRAGBYI/EPAT L

ana errm rams [’'0ss

whenohBat 881067, gra at00t oi6®) B@ehsityadfouts §Rm°0C or about
a 7% wei ght | 0ss when heated from about 40 OC to about

its melting tenperature using a tenperature ranp of 10

C/ mi n; 14. Ihecrghitallins endettyntyhsd-apbroataley, $7/-0RY 60d4iAM 1
with a prom nent endotherm at about 163 0C, optional |y

wiMBren melig shaaeteriesh by pebane diffesentiabscapningd an
ARy Bl eobin AR 1 LR B RS Bt
t being laausing @ter@nerawrej@sm P Gmir o) a thetmoglavimet(ic)
aaﬁalg%% wei ?é@g)rf] ?%@:@n{e 4°/W\3whefﬂjea ted from about 60 °G jo about
V\,ﬁn% &c IWIthI’&EI drwiothevin atsabob8&%E and as@nbytherm lahabout 1)1 646,
th peaks at 13. 26,
1bBheBTAMEL Rl ACk AhPEIC Dl a Boti onal 1y w th
one two or three selected fromthe group consisting of

0 08, Wb al v orpbeng o, H-81 oraim 1

t WREFEROIhR\H OMRL I1ié éhé)rﬁé‘ﬂeyiﬁé&w Bﬁﬁé@@!r@mm;f&trasdwyg ht
| oss of about 5% when heated from about 40 0C to about

gepestrupt with pealpesitionssat gpoubti2s, 197 haeth 8Bt stet antigpally

Sgﬁﬁbng ﬁw%rté@g@@ggk Pgénﬁoﬁ@éélé&%l ?r%ma@rwpec&ms%ha%ﬁ
about 1456, 1439, 1253, 1230nP026 615, 602, 528 231 and 148 cm-1, a
Raman spectroscopy spectrum that is substantially identical to that of Figure
9A or substantially identical in the region of Figure 9A represented by Figure

9B.

16. The crystalline 17a-ethynyl-5a-androstane-3a,173-diol of claim 11
wherein the Form |V 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, 9.84, 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-theta;
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(3) adifferential thermal analysis thernogramw th a
prom nent endot herm at about 164 0OC, optionally with

tenperature ranp of 10 C mn; (4) a conbination of the
characteristics described at ( 1) and (2) or ( 1) and
(3); or (5) a proton NVR spectroscopy spectrumw th a
prom nent peak at about d = 3.6 ppm (CDCI 3) . 18.

Anor ph®R)s théamegrayimetricanalysils thetraograd shdwviibg divadight 1éss of

BB ORI R chfd ROMHABYL SRR RRESABE 8 G abbli 474
m;aagm ngswl/héiahemeﬂ remeabeuB4 @ °C T abloutlitsinseitins temidratutey
free of, crystalline %ﬂﬁg@%hﬁ{nyl - 5a- andr ost ane- 3

a P ateg] eéqtur(eorm han about 10% w w of
cr yst at3 Iartﬁfféréﬁhaiﬁﬂiefmdl aﬁal@slewrmegmmewnﬁe ;slrahnrfén«vl

he anor l.% n& - 5a- andr ost ane- 3
o CDIINGITD AL BPOLL B3 s G URTAI: Wi ris owh G hh gentered at
aEpbHEsIS ahaaane%wh eﬁ a@o@ﬂf’d@‘-’ﬂ %@aﬁecﬁuéﬁ@a Wirais

characterized bi/ an X-ray powd
diePPeEiure FAPR et 89 rpW”ﬂrPra broad peak at about 16

degree43 atéb‘?ﬁtﬁnélfon%‘f Eﬁé’crpé?&ﬁﬁﬁst@bfofeéé?éé)o% (PRAAFEN or (1)

subst antl ally as shown at Figure
t BBEfdgr avi metri c anal ysi s t her mogram wei ght | oss of
about 7% when heated from about 40 OC to about 105 OC,

obtai ned using a tenperature ranp of 10 Cmn; (3) a
di f f er AtThel crysialing il 7enetiynyi-Sc-ahdiostagesdn, W A-Hiokof claim 11

BB et b Bbis2a busbliess 1°0C and & broad

Sndot he) anoeruyqroadjfeatligf%:ct?bh paRerrOLith pedia a;g@ ze$l1ngz5aand
r e ra m. n N

{ G120 1 Behfl-fletaiontpfayl il ortevorn ihea s ahctad yom

até grdlp canslsting dTet 1) d4tea, m8loe, ¢5.961 At.04 ey, emhxsctmga 91

Form 1] 17a@?¢§%€%@%l -5a- androst ane- 3cc, 17b-di ol

cB8Ara s g Ol Ath§!dryi ng at anbient tenperature
(about z?aﬂae?r&daawma% a\ﬁa%iérfheﬁn&guérws‘hbﬁ,md a/wa@m 1038 of

at a te nperat ure(s) above "anbi ent teggerature

wﬁkt‘?%?n/v ¥hen heatedfeyn eb@eir‘m “Crtpabouh§mye or a weight 055 of
S8R F0 IhaA Preed trof 2B} 85! BURRLT HEHBfting e BAAture
obtained using a temperature ramp of 10 °C/min;

(3) a differential thermal analysis thermogram with a prominent
endotherm at about 164 °C, optionally with an endotherm at about 70 °C,
obtained using a temperature ramp of 10 °C/min;

(4) a combination of the characteristics described at (1) and (2) or (1)
and (3); or

(5) a proton NMR spectroscopy spectrum with a prominent peak at
about 6 = 3.6 ppm (CDClz).

. 18. Amorphous 17o-ethynyl-5a.-androstane-3a,173-diol.

19. The amorphous 17a-ethynyl-5a-androstane-3a, 17B-diol of claim
18 wherein the amorphous 17o-ethynyl-5o-androstane-3a,17B-diol is
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material shows a | oss on heating of |ess than about

0. 5% by wei ght on heating fromabout 50 0C 5Q
wWopimwomess y wherein the heating is (a) under VBCTU&2009/033280

and/or (b) at about 45s C or at about 50 0C. 22. The

met hod of claim2 1 wherein the Form |l

17cc- et hynyl - 5a- andr ost ane- 3a, 17b-di ol net hanol - wat er

solvate starting material is essentially free of other

s substaftiallydresf of CTystallinenyfo-ethyoyl-Sandndrestane-3dal 7Brdiotdorol

o R P e e, A5 B enatecer aN et & crostane
stwr{ip@omaterial is at |east about 95% pure or (b)

Form | 17a-ethynyl -5 a-androstane-3 a, 17b-di ol
anhydr at e pr oduct is at least about 95% pure. 23. A

for mul t

> crysta f)l ne- ynyl()‘ogtﬂy@rI gr osrfdér\cﬁ%t& '33”1 @&dﬂf claim
243 Wﬂ‘eaelﬁalnemmmelmthecém@’paom P20-etreghgi-Fo- hherostane -30,17p-
formulation is a solid, optionally tablets, capsules

odicd fRoghasactefized Qi’o%‘aﬂj’é formsuitable for oral

admi ni gf) ALX-R po%ﬁjerﬂlfﬁﬁétfdhcba@tferrpﬁ/ﬁﬁ a'dr844 Peak at about 16
formul ati on conpri si % the step of contacting, m xing

afigose %1@%@&?@%&9 l%ffraetm@ﬁém pilbrsantizdly as isheyn as
10 aFighdpestane-3 a, 17b-triol wth one, two, three, four

or nore excipients to obtain a m xture and processing

t he ni (@ @rtbetmopgsanimietiicaraysiathatregramopeigbtiass ¢f about 7%

o ERPalerorR B R0 RN 1880, BHEInEAAAGR emperauyre

t she510 CG/ptiet s or capsul es. 26. The method of claim

anar oL RRARER{H A Re) bl AETESEN wih Laraminep, o

15 ofnddtherm 26atvdutr 68 AiCt dationaijys wih hitmead gadathdrymyéntered-at

a 3, a,17b-di i S an, an rate, ~Qpii onal | :
FAPRATE s & ol didPing P EER%T 12ERE 8fBinelesing
oaeembeﬁahﬂeea(mprmf @0P6/mig; & surface active agent,

optional ly m | sulfate or ysor at e- Oa
obt 1 ondh PYFoRaTeR of e enejaiafititn descrbelianyRyandd) of (1)
aaﬁ@@t;)ostane 3 a,17b-diol is FormlIll. 29. A nethod to
treat a cancer or precancer in a subject in need

20t nereof, conprising admnistering to the subject or

del i vep{. pOmethodle nfakdl @gdtalfind éﬁlﬁ}d@&,lsaﬂfbrﬁf filetid-¥@ynyl-50-

anount of cr1yst alline 17a-ethynyl -5 a-androstane-
aandmestage-dio, 178- dlemmrmmwim%mﬂiysirwgg @t gebient temeperature

o Ao} 2B Ry RIS NERAEh 3P SifeRpy Redling e Be iR m

above ambient temperature to a maximum of about 752 C Form | 17a-ethynyl-

25  bo-androstane-3o,17B3-diol methanol-water solvate until the dried or heated
material shows a loss on heating of less than about 0.5% by weight on
heating from about 50 °C + 52, optionally wherein the heating is (a) under
vacuum and/or (b) at about 45° C or at about 50 °C.

30 22. The method of claim 21 wherein the Form | 17a-ethynyl-50.-
androstane-3o., 17B8-diol methanol-water solvate starting material is essentially
free of other solid Forms of 17a-ethynyl-50.-androstane-3a,17-diol and

optionally wherein (a) the Form | 17a-ethynyl-5a-androstane-3c, 17B-diol
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crystalline 17a-ethynyl -5 a-androstane-3 a, 17b-di ol
and one, two, three, four or nore excipients. 30. The

woreaobaoh2s8 cl ai m 29 wherein the cancer is prosPEr/@s2009/033280
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cancer, breast cancer, ovarian cancer, cervical
cancer, endonetrial cancer or benign prostatic
hypertrophy, optionally wherein the crystalline
17a-ethynyl -5 a- androstane-3 a, 17b-diol is an
amejiemat-eaten goivetesdtaging onateridl is at3edst abhet $69% poice off (b)

FRUT LT B B R oRaPESRE ool SRR} bogucyis gt gest

cabsutmspBpurd, situ. 32. Use of crystalline or anorphous
17a-et hynyl -5 a-androstane- 3a, 17b-diol, or use of a
conposition conprising one or nore pharmaceutically

acceptz@IAefoﬁmlbﬁbreeérﬁp@mg 6he & Aold amﬂéntaraha Sline
17a- et - androstane-3 a, 17b-diol, for e

pﬂ@b‘&ﬂb‘m’%’w éﬂdfé’s??@ér%h%@'o 33, Use of cryst aI l'i ne
17a-et hynyl -5 a-androstane-3 a, 17b-diol, or use of a
conposition conprising one or nore excipients and
cryst a?4.iThe erﬂaHattdnwf;plaim%mh&febﬁhaMrrﬁllaﬂoﬂ&a($ioljxli,,

[ nt
BB A 898 B el ACAERLe A bBgld GERRFT
wadrmimigtratibe. cancer or precancer |s prostate cancer,
breast cancer, ovarian cancer, endonetrial cancer,
| ung cancer, pancreatic cancer or benign prostatic
hyper t23phynethod of preparing a formulation comprising the step of

contacting, mixing and/or blending amorphous or crystalline 17o-ethynyi-50.-
androstane-3a,17p-triol with one, two, three, four or more excipients to obtain

a mixture and processing the mixture to obtain a formulation, optionally
wherein the formulation comprises unit dosages suitable for oral
administration to humans, optionally tablets, caplets or capsules.

26. The method of claim 25 wherein the crystalline 17o-ethynyl-5a-

androstane-3c,17p3-diol is a hydrate.

27. The method of claim 26 wherein the crystalline 17a-ethynyl-50-

androstane-3c.,17B-diol is an anhydrate, optionally Form lil.

28. The method of claim 25 wherein at least one of the excipients is a
surface active agent, optionally sodium lauryl sulfate or Polysorbate-80 and
optionally wherein the crystalline 17o-ethynyl-5a-androstane-3a,173-diol is

Form III.

29. A method to treat a cancer or precancer in a subject in need
thereof, comprising administering to the subject or delivering to the subject’s
tissues an effective amount of crystalline 17a-ethynyl-5a-androstane-3a,17p3-

diol, a formulation comprising crystalline 17a-ethynyl-5o-androstane-3a,17[3-
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diol and at least one or more excipients or a formulation prepared from
crystalline 17o-ethynyl-5co-androstane-3c, 17B-diol and one, two, three, four or

more excipients.

30. The method of claim 29 wherein the cancer is prostate cancer,
breast cancer, ovarian cancer, cervical cancer, endometrial cancer or benign
prostatic hypertrophy, optionally wherein the crystalline 170-ethynyl-50.-

androstane-3a,17B-diol is an anhydrate, optfonally Form 1.

31. The method of claim 30 wherein the precancer is prostatic
interstitial neoplasia, cervical dysplasia or ductal carcinoma in situ.

32. Use of crystalline or amorphous 17a-ethynyl-5ai-androstane-
30.,17B-diol, or use of a composition comprising one or more pharmaceutically
acceptable excipients and crystalline or amorphous 17a-ethynyl-5a:-

androstane-3a, 17p-diol, for the preparation of a medicament.

33. Use of crystalline 17a-ethynyl-50-androstane-3o.,17B-diol, or use of
a composition comprising one or more excipients and crystalline 17o-ethynyl-
5a-androstane-3a, 17B-diol, for the preparation of a medicament for the
treatment or prophylaxis of a cancer or a precancer, optionally wherein the
cancer or precancer is prostate cancer, breast cancer, ovarian cancer,
endometrial cancer, lung cancer, pancreatic cancer or benign prostatic
hypertrophy.
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