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CHEM CAL COMPOUNDS Fi el d of the Invention The present
invention relates to novel anorphous and crystalline

wo eoosa 03325 sni | agenin and its hydrates. Backgr op@mGB005/001635

the Invention It is well established that sone organic
conpounds can crystallise in g nunber of different

pol ynorphic forns or crystal habits, which may
conpri se the compoun Oy of the
conmpound, hydrates et—tfre—¢of 'J-U-;~ conbi nati ons
thereof. Alternatively, the conpound, solvate or

hydrate may precipitate, as rphous solid. The
stability and bioavaiIgﬂﬂﬂﬂggﬂgggﬁgggﬁrug product may

vary according to the pol ynorphic formpresent. The

choice of crystal formis thus a critical aspect of _ )
dhe gresenteingertion relates totnavel appphays Jed prysigfinesyrgy of smilagenin
1994 . Y al, Pharm ScL Technol. Today, | , pp. 118

?%?%§9$HT%%8; Byrn et al, Chem Mater. 6, pp. 1148 to

1158, 1994; Byrn et al, Pharm Res. , 12, pp. 945 to

954, 1995; Henk et al, Pharm Ind,. 59, pp. 165 to 169,

1997). Smil ageni n i Bagkground-tothednyention sapogenin

having the fornul a: Smlagenin and its derivatives have

been identified as val uabl e therapeutic agents in

nuisatwed nedtablistexd that gome dirginie campoumisncan tiystaHise uhi € number of
ugan and non- hupgan ani mal treatnments. See, for

SR PR BA R G DB FeB s (BB ragieH e gAmpound as
S&IH dbRafts oTURS "cbltnﬁ_t)ﬁgi, RRERGYSSAB Wollpboind Cdilcombinations thereof.
conpounds agai nst high blood chol esterol l'evels); US
Pdteentivily, thé@8028and, sekvatsfor diltateguay preaipitiiests anlawiphpus solid.
and di abetes obesity syndrones); US Patent No. 6258386

(use of sm | agenin against cognitive dysfunction and

gk | ﬁ%iﬁgﬂ dhd 1 518S0ailadity o0 1the IHAE , prd@icd- Ba}/ ¥dd Oabcording to the

WO- A- 01/ 23408, and WOA- 0 1/49703 (use of smlagenin
oelyimaaphio demagedseit Theghioidevad calyssl fpan iid fhugmocriicp asgect of drug
onditio -..and A-Q2[07 - 03/,0 :
Ao Sl TBrdih A Ot e PO A Sl Uy RAGGR. sci. Technol,
ToHaE AYPp! 1 VEtd182T, A968EBShadsiadd N CHBAN MAgNi6 by.e1148 to 1158, 1994;
neuronuscul ar degeneration, notor-sensory

wein 6elg Eherat Resn, bhadbl dE5toch4r b3y Esuk elifletierim fudk B pp- 165
cognitive, neural or neuronuscul ar

%ﬁ%ﬁ?ﬁ%@ ). hi a key article (Marker et al, J. Am

Chem Soc. 65, pp. 1199 to 1209, 1943, at p. 1207), it

was reported that sm ] ageni n acetate_ shows pol ynorphic

Pailpgenialis ih/Brcis sieoidabiapagrin kavieg th?R%“’H’H&ti ng poi nt

of smilagenin froma nunber of sources was always in

the range 183-1850C. However, the recrystallisatjon

solvent was not stated and the ardicle pgade ng Hention

of polynorphic forns of snilageniBn. | nS Am

Soc. pp. 2525 to 2532, 1940,y Mar kg '

mel ting point of 183-18 '

fromal cohol. hi J

1942, Marker et a

64, Ipp. 818 to 822,
i_a#Doi nt of

sed from acet one.
onal crystallisation

83-1840C. It was further
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sm | ageni n appeared to forma hydrate when
crystallised from net hanol (Askew et al, J. Chem Soc.

w@pwsAEB% t o 1403, 1936). However, no evi denceP@EEB2005/001635

provi ded to support this observation, and the reader
was nerely referred back to amearlier paper on a
rel ated conpound (Power et al, J. Chem Soc, 105, pp.
1.to .219 914). Scheer et al.. crystalli.s . .
ey e PO RS Bl hedfoteofifed B e dspapeuig geents in
PRldah o vefmbBBRedickié ande@endhotheRPéutR m@hart AR non-human animal
formati on of a hydrate (Scheer et al.

etmerts, S, fog AEm0166 116 DR No. SBAOATE (i ol reiiagempnd certain 4-
7 5 | )
S e PG ROBIFH: o0 BombBidsHeaflss nERTBIBRL Sfb1ERAL! vels);

hesl RFatere| No.nd6®eD9t (b dBSmiIBGMEH aghiekic abesiiyemd elisietes obesity
aqueous acetone failed tao bring the nelting point

siedremes) UsbaienoNosis3es (Beenel Srilagepip 3888 FOSR Y ysfimetion

. K Tl A -
3431 RABRARD, OMRBIRE WERM 2089, BOS01 23408, and WO
A0 HET0T (esedohamilpgdnimeleEvataies agemet copritives diysfunction and allied

oRGhaE; o SO B PPN g BRI T5 iR et Slizenin and
RRLY AR ﬁfé}eo@nda%aﬁ'l%t XREE)-BGEniiFeNS néBfodeferation, non-cognitive

presented. The authors concluded that there was a
meoremusceldr degaeration, mreforsenedry saausedsgpoyatidm and loss of receptor

rtain g{g@prtie of.Fnila epin t hat depend on
gﬁ%’t"ﬁﬂn SR QT QRN % PEHRAL O DPUETRSCUTEE URpair &Y.
pp. 533 to 543, 1952) reported the nelting point of
smlagenin to be 1840C. However, the recrystallisation

dJola/key aviesde oMlarker ot edd., JTibn.paper. Sepds: - tIRGR te @09, 1943, at

R Y

arnohedy ind PSDEC OLBIRY MeRing NoilRf knflagdas fidBOE n@ber of sources was
pol ymor phi sm but the inpact of inpurities upon the
rbWaysrig thorangevks3- Hsfed Howaver, Ahe ramesiallission spivenppyas not stated

1230 t0,..1237.. 1954, MWl l. et al ...report t: lting
3500 B s et o5 pBhahseeit B b HER IR, 5 "
Chem Soc 11, p. 1672, 1955) described the
recrystallisation of sml aaeni n fromacetone to yie

ld .
dpystar EhamySogy PRelidnty PoLntd94s Marky ajel. reportsdnismelting point of
lgn_ 2, pp. 87 to 120,
?ggé% e%%ﬁl %%m§8§%gg%$¥%i§%§écg ine form of
smlagenin by XRPD. Fromthe data presented it cannot
be concluded that this formcaorresponds to any of t

e .
B pnamalien; Sac oheb SRS 1 R LSOBRMARoN 4/ FeoRebs meltmg poit of
(1536@bec for it %PQ%EH ngﬁ ﬁloéﬁaée%c%.c was reported for
smlagenin crysStallise rom heptane. | n
Phyt ochem stry, 8, pp. 1523 to 1531, 1969, Bl unden et

al . reported ti point of .181-1820C.f or,
Rk nEapoped gt REoR v SLUFe. Of sHijegeh, from acetone gave
HoRd silk}ﬁﬂeecﬁ& whhila L’ poﬂi? gg 01 é??llléﬁm@n_l?tw@ further reported that

reported a nelting point of for smlagenin
cmikgedih iappehréd torioamet oydrate Fihenesystallisedr fyemahdthanel (Askew et al.,

[ rmedi at e I ssj st _the extraction of.

o Cethving bB FEPIRTHES 967 2 RVt oo ELiSERE HebrPridad to support
tthRiobsdl@ivhn, siiheesadeptabarRrelPrTResEshck IHUS carlieF paper on a related
exanpl e, US Patent No. 5017562 described a crystalline

sapwaebrd Revceaiehihg. €6l $o¢;, 188,11y 281 £9 3K, 1AEA).
saponi n-cont ai ni ng pl ants Agave, Yucca, D oscorea,
Qui |l laja, Medicago and Cyanopsis, which is
substantially free of fats and non-saponin

car bohydrates and whi ch, on hydrolysis, can yield
sm | ageni n and ot her sapogeni ns.
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The prior art publications acknow edged above are
i ncorporated herein by reference. Depending on the

wa@diwsndses ati on route desired in the therapy, PCT/GB005601635

desirable to inprove or at |east control the stability
and water solubility of the snglagenin, to obtain a
desired bi oavailability profile Furthernore, it can

th [OCess
e'e%{ eaz{ lel l%r{;%ﬁﬁéeg%‘n { r SO nggtﬂetoglg §t§131?(ﬂ aBd f%& dh"il ﬂieltlng point
Ocﬁ”ri el 8(86(Dt151m Inhald nohherpionndithd eormiatien VA& hydﬁﬁé Rhédriey al., J. Am.
pol ;{;hl c forns of an organic conpound is not

?,eé’é Qb ' BPE4LENR40 69991 | forns. Therefore, the use
of specific crystalline forns or habits can offer
useful control of the water solubility, hi the case of
dpak idng|GhewatSec. sW uip. 808® trp3ABHI 4955 CWak 21 BITicbmgﬁm'tdd that the best

even | ight adjustnment to th ter SO|ubI|I o
FERLS 57 iR GO ARLib S LS SR MB GO ST R°C, wharas
Qi‘cfat%he Wreddiboly 9GRGR! Eﬁle@rtobﬂnﬁ{ ﬂiecﬁleltﬁ‘% hA968ve g\§2-185°C on

have exam nhed commercial ly ava| le sm enl n an
rsamplds @ghetated by isameyizetios of wr@sqmgcnml o%gany sibahéritioa was made of
|ch we have char eri s forml].. ure
oS ieliols DR B S R E e Bhtine Hidbriaend iy

@bér@llﬂ@ﬂlcal IHoweveB 406 XAn45 bbREEr Hffﬂﬁ@tﬁmsémglbﬁ) 9f1tterns were not.

commercially avail abl e sni’l ageni n obtai ned from
@@é@dﬁ&rmqgg wergqgot Ftityiteds toapolymamitism,odndf theXRPD patterns were

T, nt nsities of t

?’ ern or I?ﬂ?aéﬂ%?{)s i c{éﬁeth tﬁ?ﬁelvﬁa %Brofo%ceefla?fé%a%traces of
Esaisas@Ggﬁﬁ@ bf €Srtaifi Grapeaits of Bmiladnt hab@peid oh Bryshi€structure.
colum headed "Form II". These data are the
intensities at regularl y spaced 2-theta val ues, and

t e ony t Fi .
WL gReCLI, CReRONTED! 20 W 513 082 PR Bl g poin o
tsenilagbmin| tatbed] 848Cn ng)\heveBr thg geaystallisation salverprvesemit stated. The

pur poses, e a r0XI 20 ,strongest peaks may
d@Rer %ﬁppgie%@ Eigeobe %ﬁﬁﬁramlgpﬁ%opiccm&#%@omt apparatus having

dﬁ{zﬁ{g{ 819 athQd for ﬁiee&% stIIRY @F hhit 3 BO IR R EISJ) nffition was
i'n crystall ography. resent 1 nvention Is base
amademfrnniymonpglsfn butl thg 1mjmlt ofiimpwitsss uphn dee ﬁlelttnlgqromt was noted.

gﬂpft iy ‘g‘f G/ ' BP b@glg 32% Dggé%@taﬂg\tt,\éf B%f@ﬁt\gg iﬂ(l:ehmelting point

Orahae &ﬁﬁﬁﬂ%m"@prml and formlIll. We have further
found that formIlll can exist in at |east one variant

formin which the crystal structure is nodified ("form

kléahfl“)a ‘z/]d /EP Hf(gfgﬁif n l,ﬁ%\fg,ggé%% lﬁgg‘?ﬁ{p‘g& glgee}‘ecrystallisation of

FHfifaB et B0t adforBay %Mér@ﬁthﬁllﬁﬁing mtspdiieis7-160 °C.
smlagenin can forma crystalliné nono ydr ate. W have

characteri sed the typical crystalline formof this

nOh & aZJ &ﬁ\ 2;"8;% X&SFUM Per n%r, ﬁ%‘gﬁ Ez\r/tfe’n 120, 1964) described a

%bé’cﬁﬁabiysﬁﬁnﬁr@ﬁﬂ ol smag@ﬁ@bﬁmm Vinh 8ol dita presented it cannot be
smi | agﬁnl n: wat er stoichionetry. W have characteri sed

tcraclpgas that thisfome senrespendsde gnp pT theifernahdaserdbedheteint e
as formVl. It has also been found that sm | agenin can
be obtained in a non-crystalline form (the "anorphous

florw$ )Patck N@r 3 169959 (196595 a naéltidlg Pointef #78/18070r A uéported for
formof sm|agenin. Furthernore, we have identified

@w%lg%mw@aibﬁemo@wp% | agenin formed with

i sopropyl al cohol. W have characterised the typical
crystalline formof this o-propyl al cohol solvate as
formwvil.

gl materials
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Surprisingly, we have found that formIl of sm |l agenin
can be converted to the nonohydrate by a sol vent

wore@saossas t ransf ormati on i n hexane or hept ane. PEGBR@S/001635

we have found that the nonohydrate may be obtai ned by
ot her processes, including solyent nediated
transf ormat i ons in agqueous acetone, agueous

t e?ﬂza&yc ér Of gﬁfﬁqtugl 21(:‘];&5@ alﬁ‘[ld:%rljp gz‘ Vya}el%«?%g&) %ﬁ}%g}ng point of

bg1ir82ed @orrs@ﬁmgemh@uystﬁhgea fith )Met(;neAn al ysis by
thernogravimetric analysis (TGA) confirms a water

wei ght in the region of 4% Furthernore, we have found
t t
TR MR Prodo i R DG AR 1ORESHbLAPS: b L3884 Whelting point of
H&6WR or shhhzgemndr)tstv&héeddmm ﬁ@tcmel I, by controlling the
organi ¢ sol vent used for recrystal |isation.
Surprisingly, and advantageously, we have found that
PR GISB o @kt 1n?€rﬂ1§&1%{e| do%g; 16:R8 t@%ss?é?tﬁ@&ﬁfﬁcﬂoﬁ bPfBlatively pure
certain organi ¢ solvents s not result 1n organic
solilageres aofl othrer sampeanins fibiowie plant heurzaohqsﬂmpg/ proposed Thus, for

ERP RS RHER Nor TR0 2 APtelet Atruaali QuncgustorigRips complex.

TREQEN 86H MRS QbpRin-cdMEReng gﬂﬁ{ts @gdw ofyced \IRERBIY, Quillaja,
and associ ated net hods t herefore offer enhanced

ddedicago ahdt ﬁfyarpozespsar whichn ivfsupstentistiye et cofl fais enfl blos-saponin

ol A Nrion, BRPSRRaRE hki iR g Rl Spogenins.

i mproved delivery and bioavailability characteristics.
Brief_DescriPtlon of the Invention According to a

fiheqirion spawblientionp ackrwduiged phrnsre ﬁworpph?é@cgherrgm by reference.
provided smlagenin in any one or nore of crystalline

forms I, IIl, IIlA V, VI and VIl as defined herein.
Agrnding dnt theadingixBtrpticn fﬁ‘utd tesiretli insthe alsqpamt, 1’Ofnatyhﬁ desirable to
present invention, ther% provi ded %m | agenin in

GRPTRE QF deast canfrol the st ngaail ieatar sojupplity of fhe S&lﬁéﬁg%masto obtain

detkaRg Bfo'é@ehﬂmblli% C}?Eﬁien 9 FuPth8rm® e E}d cdr B@s%t @k Itngﬁufactunng or

present 1 nvention, ere is provided smlagenin
hmmﬂnymbrapeocesqonf draalsﬂabﬂntm and ywtat Isbhbilftprafi thaceomilafienmp can be
to a @@drd aspect of the present invention, there is
(e8P smi | ageni n nonohydrate, optionally in
crystalline form According to a fourth aspect of the
present invention, there is provided sml agenin
dilpriociie the plaico salubility of polymoaphic dernfsopfnan gygewic gongound is not

vent i

e tiserly Br SRRg i 1l B eT e R Bt et fapiine forms or

Ha¥is 8d bitsr HRFN coAGSI0sITthS Sralt? s@lu‘-bhli@h BSE Chsdddf patingly water-
present invention, there is provided anorphous

ssolubleyeoripounds seshdisrgilageninsenear slight pdisstmsnt tore Water-solublhty

0 3 A 00 B s

fﬁiélﬂglcﬂ'ﬁdi’aﬁfag@rl al may be prepared by precipitation
froma solution of relatively inmpure smlagenin in

zso- propyl al cohol that has been reduced in vol une by
5(79 Q&a‘?mﬂ%? Ebllﬂ.lﬂ‘é}di?ﬁgf axéﬁ% & q{nnlggérﬁn gﬁd ﬁ%@fot]n@m? %t occurs in
f t resent 1 nvention, t
(ng@tﬁlclcrys&lbﬂimfommpwhtchm have chai‘a&:tlense@rascfmtmyd rous
unsol vated sm | ageni n, when obtai ned by
crystallisation froma solution of substantially pure
sm | ageni n wo- propyl al cohol (1 PA)
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sol vate in an anhydrous | PA-conpati bl e organic sol vent
whi ch does not forma solvate with sm | agenin, such as

wae@sanms2s The smi |l agenin may be in crystalli neP€¢DGBRI05/001635

or Il as defined herein. The crystalline or anorphous
material of the present invent§on may be present
substantially free of other fornms of smlagenin and/or

stantdally f t her steroi a eni.ns.
P64 B adp S AR Rl R PIRAGT leined a2~ 15406
@Q@%sﬁ’ﬁﬁlldsﬁﬁﬁi & isginpRf of heonh&RRIMY bMMRBII RMiABin obtained from
preferably be present in at |east about 50% by wei

ht
PRasearely rBiis,tloe. exBhislie an exavaple ofbfum H0osysipllsi @Ihi?agenin. The

f. f t 0% i ght
OS] ) oSBT B S8BT 820 B 2B fnee s 50
plegeeef aremshdvad ineRabtp Acbaddw) iaabd colbmuthe Q@ 1RormEl’ Y hiThese data are
pure form for exanple at |east about 95% by weight _
ﬁﬁ‘? guensiies af ﬁguiailgns,gp%eda}thegaagqluegbm arg 1oPp Wsggkeinglenjunction with
. 0 o I G
RLE S O i PHREP R L, SRR Bl O o et

prsepetht Brageeeduation.mifpr pfesele giurmded) ehg pgmeximately 20 strongest peaks
adm xt ur ith one oy .nore other terigls accordin

R RSB R FOTSHFER FSRACIaTREE RéAD SpRibmesRa g ich lowever to
afhdatdRhctRcGh 9seblypREt i ve material , any .

bi ol ogically inactive nhaterial, or any conbination

t hereof. The said other form of smlagenin, when

esent ., may be crystalline formll. .The ngvel for
O Rens YR R 99 e bR it SR Ar b 168 Thrce further
RepsifHRe forfl BPSinil Sfentinast RELST WNSH _aﬁ'aﬁb%r Ww@m%ﬁt@ b&knhydrous and
particularly in terns of their stability "and handling

draaie heaneghagactasised Fhisse Leead donma fés W kavefpitherdbimd thet form 11T can

ane. or re of the nuf act.uri.n rifi.cat.ion,,. « .
reatss it TP, ofte it ot il (e syl strpgsigls Bqpidified (“form IA)
siidlorg iRl My@RNBASidveDs mbdified (@nildsenide hiemedraé &ihe&milagenin
sm lagenin fromthe conposition to the human or _

#eh dfirtasrmers: ivenhaye supeisingly depodnthag smilegenin can form a

[ ff : j it J10 - .
RPRUAREChABR Tty 7S ekl EnBaBBRt B AGRLNO Al form of s
pn@laﬁnyﬂra:tmws?mmd%., P}ulrthéljﬁroaé;h?e hyvepsuemispaglatond thit smilagenin can
smi | agenin . froma solution of spilageninin an .

BpR 6ﬁFY%%”énf‘oaﬁﬁﬂ?lglygat%]é%’ﬂl%\‘argae\ﬁé‘ﬁ‘--agﬁﬁﬂm"[ﬁ*@ Hoiclggmetry. We
HaDeEndrhdteiRb hSfhlan rggtaﬁ’iﬁk rSAE0H Ris| Bafibl ﬁ? a%pafs'fglﬁﬁ VL It has
organi ¢ sol vent sol vent mi xture, optionally in the
pilses boare fadndndlia r smidagensl caradenvbliamadeint 8, ndwogstallfesform (the

d beverages, cantai.ning.the said.materials, nethod ) )
g‘r]e]unﬁréﬁg?? S’?.h'gﬂq.@r&?r oot &Seris zgfyfagn(gﬁgous rorm o? smilagenin.
beverages, uses of the said materials in the
preparation of the nedi canents, foodstuffs and
Bawbemaes, warliveddentified tsherystelling snobiates of smdagmin fanmddvith iso-

beverages jn n apd veteri nary .mediCi and in... .
A0 AEBRab 1 TR ARt R Rif vsialfing Flimt R o-propy
H®hBI &3@ié ad foy@nymion further provides a process for

obt ai ni ng pharnmaceuti cal or edi ble grade sm | agenin or

a derivative thereof, wherein at |east one step of the

SRR e S, PR oA TR S Bt o

snidlchgériabyrasobenpmediated dransfoanyticilint wddage beUepta®s. Further, we
hydrati gn and in any suitable physical form for

diaxenuad fhat the mepphaidasie may beqibiaingsy by ether progesses, irsdnding solvent
] : T | '
SHELoi B Aok ShRine S Aikous! B hohlts RRMVIBGRH 67 aqueous

be
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subsequently formulated into a suitable nmedi canent,
foodstuff or beverage form The present invention

wo awoshess2pr ovi des nmet hods of adj usting the cryBCHGBRS/001635

formof smlagenin between the fornms 13 p, 111, HA
V, VI and VIl (for exanple betgween the fornms I, II,
11, MA and V), nethods of adjusting the form of

' ' [ crystalli.ne .
PAange Dhd el Yt i PIRERI S, AT ERFIR Rl Sp foumd o be i
e tange absut 3n@tdye dgwolAradysis ygttelifo@ s AnphePMal@iLA®A) confirms
solvate of snilagenin and nethods of adjusting the
Pordeioveight indbersRipnpditeen two or nore of the
hydr at ed, sol vated and unhydrated and unsol vat ed
fornms. The terns "crystallise", "recrystallise" and
tFuethbinkere, we havelfonrd methods ef cdrmrodling the tdansitiossbet@bdrenot only the

for form a desired. crystal formor habit_ or m xture
3PV FerpB Sy PEgY l,bufal?rdws%th@a% anq e kg form I, by
%Qﬁtr&ﬁﬁg"ﬂleeortgﬁﬁé’%l%nt%kéﬁ ¥ !rébgystéi}'iéla?ﬁ)ﬁ.l preci pitation,

and ot her sol'vent nediated crystal transfornmation,

with or without seeding and/or nucleation, are all

nconpassed .by the ternms "crystal l.ise", .. . ..
%}lg%n . % qquaéya%ﬁ%{eopﬁlg, Ve %@X%goug}gééattpé?%?lmtloﬂpé crystallisation of
RBfiRErRh SfréviC Bdrehim Corbfhit NINES Bbs 1HdY &B&I1O AN "¥anic solvates of
t herefore conveniently be present in substantially

prilegenin| daewevesrthe isthpropst alepldl sohale @licwddl p bea hemi-solvate)
. i l.ogr ar |l e. Detailed i Pt f.
RREBRLGR0 ol BB S alies it a P RE Rl o Pl

forml" used herein neans that crystalline form of
sm | ageni_.n_which has an, XRPD pattern substantially as
hesth npYel Hogus of snylagenia andc asppaiaipdnietognithryefors offer enhanced
6 - T ' " anq:RP t .
L0005 B o TOE pFABGESENAP or BETRRE enin, an i
apassﬁlbiﬁ;y af IgteﬁkabingnyhaiﬁE&qgi_aﬁlt er f&?dﬂ%ﬁ/i gg@eZ siflggeRirD rvvi’lc(h improved
-spacin eaks. corresponding to the diagnostic peaks
@Fﬁ$% apq? B&awémfapg}ty GRUALRESYSSr poses, the approxi mately
20 strongest peaks in the 2-theta range 5 to 50
degrees may generally be consi deredcharacteristic or
di agnosti c of the BrigfDaddriptionfafithe Isedntioat however to
standard practice in crystallography. The intensities
of the XRPD peaks for this crystalline formin the

AccBRliy a8t Rsplebt e BEERSnPEioR NAYR ik BrolddSsriilagenin in any
bel ow, 1n the colum headed "Form|™. These data ar§

ohe of mothel arysielline formgd) B i As Va¥édnd Vilhastdefined bersin.
and are to be used in conjunction with the Figure of
the drawi ngs. From these data, the d-spacings may
ARRiding toeartélaenl@be thidi fitsh dspedtoBihe Ghlesefitial bibn, flee is provided
form| material can be prepared by recrystallisation
emilegemii freary) ang oz rare aberysteHine defars In 1L 16k andeY @mdefined herein.
Alternatively, the formI| material can be prepared by
a solvent nediated transformation of formll or forml
rrcerdigd td B sacidompectost ther@espnheimicatitsy, thére is provided smilagenin
glcet onitrile. Karl Fischer analysis, differenti al

eRHRidrRie. crbgRallyep coystalting 98Rnogr avi metri ¢ anal ysi s
confirmed that the crystal formIl that we have
obtai ned is neither hydrated nor solvated. Crystalline
Paecondig to a third aspect of the present invention, there is provided smilagenin

monohydrate, optionally in crystalline form.
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The term"crystalline formlIl" used herein neans that
crystalline formof smlagenin which has an XRPD

wQatosaois2subst antially as shown in Figure 1 of P€TY6B2005/001635

acconpanyi ng drawi ngs (I = 1.5406 Angstrons). The
expression "an XRPD pattern supstantially as shown" as
used herein refers particularly to any XRPD pattern

e r or.res ondL t.he . .
d&%dgogcggglté hapga s o&’ ?lﬁgf: E{%g% ge%lf enBP%,S Iore bsn 815) dgg’smﬂagemn
tdiﬁya@tﬁ[@ptidmany:irycra&anhemﬁst peaks in the 2-theta
range 5 to 50 degrees may generally be considered

characteristic or diagnostic of the crystalline form

S : c

A oRihg 1875 1HTn bt SR SrRbAChyBIid pscis gided gpmilagenin
tdmiaﬁnahhyértam bpmmaﬂlgnmlrystatlhrefamhheta range 5 to 50

degrees are shown in Table A below, in the colum

headed "Form |l1". These data arethe intensities at

r Rk Ah b Yo SP 3R ag%écf‘ S any Prdies nﬁfeﬁu&}{ GhiR @%ﬂd%ﬁgd | dhorphous
conjunction with the Figure of the dr awi ngs.

tsmebgenfat a, the d-spacings may readily be cal cul at ed

using the Bragg equation. The formIl material was
commercially available sm | agenin obtained from

PRSRAdiAY td4 SventhEpeddof f}ﬁrﬁé%hﬁhv&ﬁ%ntﬂéﬂa i8 %E&ﬁdléﬁeéﬁﬂ/agemn iso-
(DSC), TEA, resi dual solvént and Karl Fi scher analysis

eyl ratashol selvate.reptionaldy inagrystaliing omher Thgﬁdnetm@l m@r be prepared

taII m..tl . The term.'cr sta
3 iRhpHaci ol K3hEs st foh SE R oLy MEp YL BrR R i Bfoeyt atcobol
Shatltag Bééﬂlreﬂﬁktddhn RaBkina by d2Beirit HRtilatidtbst antial ly as
shown in Figure 3 of the acconpanyl ng drawi ngs (I =
1. 5406 Angstrons). The expression "an XRPD pattern

SMOSEARE 113l ahY, 1gl§thse{§8%l963cﬁ #ﬁ?ergrrl]th%'{fgﬁt{bn gﬂ%%§§ growded crystalline

particutrarly avin

chhapamenticd e:ﬁkaiﬂﬁ:le r g‘rakp mﬂdildftglst u‘nsbh/atedl agitpshing witaksbtained by
of tt’if Fi gure. gl_pr%fent pur poses, the approxi mat el 3{1
2oyt %?ﬁ’g’ésffo%ééR tiop of fdstangt aurﬁéﬁg@gsmfléwemopyl alcohol (IPA)
%%Wa?eeﬁ dﬁaé’nh 8RR5 3P Ao ﬂ@%’r?a% cegol%}@rv@ﬁ&? d3liof f&fn a solvate
i aghosti c o the cryst |ne orm subj ect owever
smdn slailagepimcudicas aiqatonayé‘ha sindggeaynnynay Been icrjtseatisnct ﬁoaﬂ I or III as
2{ (fXRPDpeaksfor this crystalline formin the
SURE lérF]é]nge 5 to 50 degrees are shown in Table A
bel ow, in the colum headed "FormlI11". These data are
the intensities at regularly spaced 2-theta val ues,
am arystallineb er uaneetphonisc orafanat tafothewiptdsenthiavenigor enaf be present

B PIE AR o, PP 453 A Fiebaia gy R, st aniay e of other

fs@HrBi'dhl'da pHBIN@HS A/ oFBMrdIRalRESIAILd by sol vent nedi ated
t ransf or rmtl on of comercially avail able sm | agenin

using nmethyl t-butyl ether, acetone, nethyl wo-butyl

klgﬁ L sta@.lg'n:%éérn n,{;p%x‘bﬁ% néa%%%ag chf‘%llr n@%?en tlgvc?antlon may preferably be

GRESRY il 4tl1kast ab@it| 5 ByS\fﬁghag)afH forms forGexapipangteastbbout 70% by
from 50% aqueous et hanol_  yiel ded a m xture of crystal

YRR HUFe fofry for e@ﬁ@éﬁeatdsqsa SRHEROPBY Wi gp4 pure eRnior example at
qédit Q?mﬁ% 3 f) Ilﬂhﬁré i lfop%%aﬁ‘g}le?’ at Ie ?&ea%bﬁ'tt ﬁf% by weight pure

transformati o a ran
form, for example at least about 95% by weight pure form, for example at least about

97% by weight pure form, for example at least about 98% by weight pure form.
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Karl Fischer analysis, differential scanning
calorinmetry and thernogravinetric analysis confirned

wao bas/104825 crystal form H that we have obt ai neBCT/€B2005/001635

nei t her hydrated nor solvated. Crystalline FormIHA
The term"crystalline formI|HA used herein nmeans that
crystalline formof smlagenin which has an XRPD

S t
p@ﬁ oﬁ‘ég}] ngtséhgﬂ e{c@lnlﬂng?fo ﬁ'llg V}E%Bg 1%3@34 it ) ff d.sIeE ged be present in
@Xiﬂ‘[lﬂﬁﬁd With ‘oa8 oXiRidie ptiet afaferRilloscatdingidol thie PesSMANMAENtRS, another
used herein refers partl cularly to any XRPD pattern

Hawm R spifageria, ghy @Ihep Hiolagicpibia retivsomatssigh rangiolagiqalfy inactive
S t

R b e Y inlog e, O] SRR srBHERRR St prescn,
rmat}glee &y!;talhﬁefmiﬁgﬂees may generally be considered
characteristic or diagnostic of the crystalline form
subj ect however to standard practice in
CrReStcRbl REMERINEmilhB&iA pPRAG ISP Hé'zaf
cal culated fr ommtlhg [ nfpgr mat | ont egeﬁﬁ?igle %tl&ﬁgosﬁasstah%umber of
Bdsigyagsguevet dre. kiadven farmm patticilaniyt mrneahs o vheestpbidipaamiihandling

t ransf or of commerci.a

%gﬁ%f:t%ﬂftécesm Hgs%ieaﬁitvgr%a%esrﬁe applica le%o oRé of MOLE of theI 1111Xnufacturing,

@uﬁﬁbﬁdﬁ goraiThtetd SAdY stbay E'p'ﬁ@seg‘b&‘ﬁhé/m-ﬁﬂ&té(ﬁﬁﬂﬁlagemn compositions
stalline formV" useg herei n neans

@m&l a0 [therdelivormos fthe snilagrain fromqﬂehcmsmnmnbe human or non-

TR A AT b B DR ABRE RhaPla

expression "an XRPD pattern substantially as shown" as

used herein refers particularly to any XRPD pattern

higei igsent inertioroplse) PEgyidasipethedsidor prpRERS &mmﬁ@nﬂlé of e present
t s.ent;

OB SRR Py B il Sh 8L fiadeHin RO R PO Reentn in an

rappoeridtet @gafic delgetas smngmnanmldrwyh&hmystaiﬁmmn of smilagenin

characteristic or diagnostic of the cr sta?I l.ine form

JBBp @PRTOPIAYE YEFANICSOdYER, el‘aMVEigllt Huxtuges opionally in the presence of water,

I lo h [
5 8 RN bR ) Sy B SR S0 el i
de@thectssoﬁpespahng\nhe méPadznents, Heddstuffs and Fmeveragasrrrmses of the said
aci.n

el iy e PR i e e icprets, HhogS R A0 BEverfR. and uses of

fiRE MeMidaBleRfs! Aodomyrs R dRBAsadin Rurhl @ﬁd ‘(f@ﬂeﬁnﬁ’}”tﬁedlcme and in
form by recryst allisation of commercially avail

qwnttherepgutichumanend annhumas aniata) dheatinentsn, hexane or
aqueous acetone. The acetone/water proportions in the
aqueous acetone nmay vary w dely, for exanple from

anRUYreRnbintedtith Mﬁh@ﬂ'ﬁﬁbvid@s aRedtesfor bbfalin ﬁh&ﬁﬁ}:eu’cfcﬁf or edible
exanpl e from about 1: afc n'ﬁ vol une) to about 20:
Ve

\espdenspilagesin ex alnéclév qeeﬂtwlzerqm(atyleaﬁl Qnfeytep cpfy the process

Ao eyl tiR 1 Bt WG oG AR, pcagting fo sy prsent

hientione The smllwmﬁmymsmepdﬂwﬁi anyi @lidbl} 1avdlofthydfation and in
of crystal forns Ill_and V. A sol vent medi at ed

R RSN by SRl dpr g Erevile py 2B selated ley sokid eigers auid medium

such as a crystal slurry.

The resultant pharmaceutical or edible grade smilagenin or derivative thereof may be

subsequently formulated into a suitable medicament, foodstuff or beverage form.
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di chl oronet hane yielded a m xture of crystal forns Il
and V. Solvent nediated transformations in aqueous

w@e@sanms?2s aqueous tetrahydrofuran or aqueous ePCEOBR005/001635

all yield crystal formV (nonohydrate). In each case
the proportions ofwater to solgent in the nmedium can
vary wdely. The purity of the resultant crystalline

TP ARG o O, SNBSSt o o

I'n arrson
Fensitlgerinbead oedi the FSG X F, JU[ HL8) Vand ah@A I ki@ Wxemple between the
conf i d_that the crystal formV that we have

Jeras 1L A e Myoingthads el adinstingethe fornoed smilpgeniie between its
F Theqt TGLY I r meVy 1 d shenein.:

S TRy SSRGS Ty RIS B, vt o
XRERgpans enathaisbef dntiing |the aso-plopyh alcohél golvets 8f smélagenin and

AfEIoRE s DT BeploBdiGRISEanRsbaSva P 1 more of the hydrated,

YRS #nhydaRd 38 WsolRRedRBds herein refers
particularly to any XRPD pattern having 2-theta or

d- spaci ng peaks corresponding to the diagnostic peaks

t.he Fi.qure.. Eor, pre t ,pur , the approximte
LBt S aistlcorfti s S Tk b ARG o methods
daisie FoMn@en ardkirst B8 sGP RSl 6f Aghi€ RAMAKHSE s loifer %glbination

di agnostic of the crystalline form subject however t
dherpefapad preaaqtilineiting dioy sxahplegeraphlsluiiag) enystak precipitation, and

h D f hi |line, formin the ..
%f-ﬂﬁ%e %Rgggn élge%%fdo ggtgeéﬁgg%@%ﬁonbew%t gt n‘ggﬂ?lfto fyeding and/or
miugleaticn, dradltlerbdmpified BRteN@rtls SRHGhINGS’, FRbrystaflise” and the like as
signjficant peaks, and the intensities of the

Isehi§Pi®ant peaks relative to the strongest peak, are

given in Table B. The form VI material may be prepared
inrelatively pure formby recrystallisation of

tiermeatetialb hycoadiag Itcaﬁieqarssm; ﬂgexﬁdtlcrn ey hepsfbRadtdleni By be present
Figure 9). TGA (Figyre 10 nd vapaqur sorption

@@isglﬁﬂéntﬂly Byl @ﬁ%ﬁsﬁgaeséfﬁ@ Hagterdle gy swifably denpropared on a
habraesddfve obtained is a channel hydrate of

sm Fageni n exhibiting variable sm | agenin: water
stoichionetry and the potential to form channel

sol vates with sol xents having.appropriately sized

mol ecul es. As is le 1pio ‘dé&ﬁéﬂlﬁgﬂﬁhte i sa
hydrate in which the crystal lattice of the nol ecule
fornms a channel or cage enclosing a void which can
WhmsteinaFopmdt i al | y accommodat e water (or sol vent)

nol ecul es. The stoichionmetric (nolar) ratio of

sm | agenin:water at any particular time will depend on

Juhehefmcepistllar fohe IuisediHeyei®mdans Bt drpHAIHhE $orm of smilagenin
at rmsghere as the water nol ecul es ar eePgener ally free
1

g has an XRRD, pattern subgrefiallyrassshawni indFigererd of fheTepsompanying
term ' crys ' formVII" used herein neans that

g?%/vgl%l%ﬁ% nté%lflbné rﬁg‘%g?tg%rﬁ?)l ageni n whi ch has an XRPD

pattern substantially as shown in Figures 12 and 16 of

the acconpanying draw ngs (I = 1.5406 Angstrons). The

dhgr eDsession” patteny suksiasiellyit dsabhovnd’s as hisesh hepgin refers

i i . XRPD t .
SRS el SKRPD, AREHLFHIAE bR R AL B
dheadingabitc peissodihd Feégurt.QUFE: pFeeentPpR6Ests, B RES©Simately 20

t he appr oxi n,at%l y 20
strongest peaks in the 2-theta range 5 to 50 degrees may generally be considered
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strongest peaks in the 2-theta range 2 to 28 degrees
may generally be considered characteristic or

wale@gnasses c of the crystalline form subject hPeEGBR0SO01635
standard practice in crystallography. The intensities
of the XRPD peaks for this crygtalline formin the
2-theta range 2 to 28 degrees can be obtained from

gh%%%fﬁéé%?xagggécgsm ;;Eghetz s%%?lﬂ\{l% ﬁo??r? i%i lggcgtfﬁo?x{? 48 standard practice

sh@pjstdllegriphpeaks rel ative to the strongest peak, are
given in Table C. The formVII nmaterial nay be
prepared in relatively pure formby crystallisation of

1 ks r I - P T ial
o 358 81 BV B R el AR PRBH e 5 0 0
tdepmees ateuskown dh &able £ below, petheadlafin Ataded aFbrmIOUThER data are
trs, for exanple at |east about 48 hours). If

hou . . . .
des renrstics ik regamnApAceded-tiefaayalingy ansbars i® be yewhiny apnjunction with
r. Aok :

e e L R, 6 W el e PR R 63 adily o caloulated
(usinguthe Bi®)g eamaltidiGA (Fi gure 14) indicate that the

crystal formVIl that we have obtained is a hem -IPA

sol vate of smilagenin. The formVIl material is

PHeCithrmAl ¥atéiM Wahad pRPaRE By i&EVRM1i@kidn! &F {imercially available
purification of smlagenin to produce pharmaceuti czfl
omikgenihefrgmaatstagei | Adfemativelyy theoformwl siwiteripl teentee prepared by a

bound, by .t he it 1S believ t hat ol ut.i on of
RBVGE: el e fbasebrnatPn g h o i 3, Raitab o fqrane, or more
gﬁ&@ﬁhibﬁslﬁwc@@ﬁﬁﬁm ent for being azeotropically

istilled in order to efficiently renove water from
the solution. The | PA solvate of smlagenin which is

LRI at (o]e2 I edy | Ut | f.ter the sajd .
F PRI S ek EAFRRs 1) Pl ittt anayi
oafirmetibi thalcrydtal €stinbl hagwadeveasbisaedi helthatydak&hor solvated.
sm | agem n using an anhydrous | PA-conpati bl e organic
sol vent such as acetone, which does not forma solvate
V@ég@t%ﬁmelﬁﬁﬁﬂiqn' Therefore, in one particular
, e formVIl material may be in
substantially pure isolated, preferably dry, form and
epared, by precipitglion froma sol ution of, X i
%eat@mewysr%tﬁ to i éﬂa%ﬁ?{éﬁnrﬁnz@lsptﬁsfp%atﬁ{th% of smilagenin
SPAith hQd R BERIDH %faﬁéﬁbi%s@ﬁﬁél%pébsé%ﬂﬁﬁ%i%gféel of the accompanying
distillation toreduce its volune and renove water or
atriveimgs (purli3d06Angstrsts)r ef erably, the process by
which the formVIIl nmaterial is made is conducted on an
i ndustrial scale (obtaining at |east kil ogram
NEdd okt hepppr lAk) as Bh&kEY af! .

gﬁﬁ&%&%ﬁfﬁﬁhs% vat ed Eﬁ%%%d%ﬁ%%&F@&sﬁ%ggquent y%%d herein refers
rradioptt Bl loi andXRFPDppaitamn bevihg Qathetaroredtsircemnggpaite cobrresponding to
the said formViI terial using an anhydrous )

B Bt ekiopg i ey o Ror USRI ReaRo i apAosfmately 20
da8RgdiP hehi M theS oltNah GaMdd B 950 MIERLN mdy! gbrerdIly b &onsidered
preferred that at no stage in the preparation or
shetatieristi¢ ondiagnastie of Hiel cayptalling forme suhjéat dowiewersd atpedafl practice
fiorma '1on o%yany formVIl material or other
AP HEdPEPE f or m of sni agenin, is it necessary (or

done) to renove water fromthe smlagenin, or from any

m xture containing it, using a solid hygroscopic
nehedricasitieyeftha e o ®in ghieliine Beansl the 2sthetg range 5 to 50

@g%{eg%ﬁ'slﬁo&%@%ﬁé EE& lge(fc?\ff,riinQEe S&Mi Iﬂ-:ahe%f)‘% o%rtnoﬁ’y. These data are

c
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procedures for purifying smlagenin via

recrystallisation from o-propyl alcohol (2- propanol).
wolowsaess2s i n none of these Exanples is it statkdI/GBa605/001635

the precipitated material is an | PA solvate of

sm | agenin, let alone a hem -1HRA solvate. To the

extent that it maybe necessary in any jurisdiction to

clude.the. disclosur hose exanpl es,and .. . . .
35 il SRR el B osc R Be 37 P B iponiunetion with
ShOPeuRd oPiRtEEWIngs. Fedm ttheefdatamhdé d-sprRik inddy readily be calculated
processes for its preparation, and uses thereof, such
disEg the Bragg equalien. especi al |y the discl osures of the
purification of the initial inmpure smlagenin using
i sopropyl alcohol - are hereby disclained fromthe
priesfond & ppdterdatwancorimeeiailyi oallable similagenih obtained from Research
j%riiﬂictions the form VIl material according to the

reg i nvention may conprise the formVIIl materi al

in substantially pure isolated formprepared on a

kil ogram scale. As nentioned above, this material is
dPiffetquitinla semhning walohimetrg d (1280, | FBAs aksiduabnsodfdnerand Karl Fischer
azepotropic distillation and cap conyeniently he

35851 i hesshafeial B el BRCrGe Bobsrate
anhydrous unsol vated smlagenin (e.g. in forml or
formlll, e.g. in substantially pure isolated form
(erpgiatling Fonmdllki | ogr am scal e) using an anhydrous

| PA-conpati bl e organi c sol vent such as acetone, which

does not forma solvate with sm | agenin. Anorphous

Fitenferth & c8/8RIlMROMSM [0 s d hBRfr flesd Bt EStall e BAXSL smilagenin
found_that _anorphous sm | agenin appears to have _
piieh hasan KRR patterpgsubstaniallysis| sheyn dn diigirabB |oftthe agaompanying
respect ot o rsion to a crystal form These
éﬁ%&ggfgﬁT&%ﬁ@§%3ﬁ?§?H§%mroved manuf act ure,
formul ati on, storage and bioavailability of sm|agenin

in conparison with the prior art crystalline form The

drhsr prigessionm ‘amgeRP A pattennsebgpiaistly ees Ishewah axReed herein refers

[ 4 woul d_ be .

SR8 RBPIE S ReP SR T 2 biadR it g peaks corresponding 10
Bee idigpinbmis pddle bErthe Tdafrt Vv aFoy @scsehts parpdsdseithe fa%f)ﬁjk&nately 20
%articularly,to t he conpounds defi ned and described in
t

Hengsst pealar i it ertbetygangrentte Al MaBrPe Ay saissally bp considered

‘ L . i y CLiviLi .
CHRALEAN S RSIE R SRS gt smdar praci
46 8028Upgridphyat ent No. 6258386; WO A- 01/ 23406;

WO A- 01/ 23407; WO A- 01/23408; WO A-01/49703;

WO A- 02/ 079221; and WO A-03/082893) . Such derivatives

iThel ibERsiRRAS RS mxﬁgém FBCHRALARAIEnD ﬁggfﬁl%ﬂé ﬁocfsleta range 5 to 50

sm | ageni n and pharntceutically” accept e sa

tdegreendre showmdngbleoh bshuiwl, aytheicolumyheedpd tFai UI”. These data are
incl ude. 3-rpsitjagn car | at e. esters such as t.he | . .
B WS 8 POl aP BT s Bl S b el gonjuncton with
REOBigARRb Lthe Ql@éWih%&.eFrdf@k&%@Hﬁa, fhe w@a@ﬁ%& hayG@iiRPbEealculated
|spca§roate, di et hyl acet ate, octanoate, decanoate,
lusingdheBraggenuatione, pal nitate, stearate, benzoate,

phenyl acet at e, phenyl propi onate, cinnamate,

pni trobenzoyl oxy, 3, 5-dinitrobenzoyl oxy,

[Theh ko THN a0ydrlk Ymay , b dirglaked olpesaloytomediated transformation of
- br omobenzoyl oxy, .m bronobenzoyl ox

P . Y,

SOPBRFRHRYY Benbly saae&agerpﬁﬂlwasqutgsévﬂm ather, agetgnermethyl iso-butyl
Y@lohB Ayt LRSRYIsBLAGNI A Bure ii@lafliglonat e, methi oni nate,
argi ni nat e, asbarfh , cys?e|nate, gl ut am nat e,

hi stidinate, |lysinate, prolinate, serinate,

t hr eoni nat e,
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trypt ophanate, tyrosinate, fumarate and nal eate
esters. "Pharnmaceutically acceptable salts" neans the

WO edoatiodses y non-toxic, inorganic and organi c ap€TGB2005/001635

addition salts, and base addition salts, of conpounds
of the present invention. These salts can be prepared
in situ during the final isolation and purification of
the conpounds. In particular, acid addition salts can
be prepared by separately reacting the purified

Sty ntkdidted transforgRitibasel doatimrralalll) ataifdbld sl eairOaMChutanone
or jnorganic acid and_isolath&wthe salt thus forned.

sx drom §P%aguaesethamolyiclded g anigture pf crpstal ferme I padiV.

Salts, J Pharm Sd., 66: pp. 1-19 (1977) which is

i ncorporated herein by reference. Base addition salts
CEtresaflato shew iz peysed fdyn Hepabatcehyerteddntoi fogn TH®y solvent mediated
purified.conmpound in %%g acid formwith a suitable
Jragsiorpagens ushieange folveaitd i sol ating the salt thus

fornmed. Base addition salts include pharmaceutically
acceptable netal and am ne salts. Exanples of suitable

deart Fisdieirtanalysis adiffsreatiel schmsiag calonesttryianld therimbgravimetric analysis

AP b i Ry Bt It By W u B Pl idoted nor

abRatddose fornmed with bases selected from sodi um
hydr oxi de, potassi um hydr oxi de and anmoni um
hydr oxi de. Medi canents. Foodstuffs, Food Suppl enents

fﬁ%%éﬁ%%@gg%§ﬂﬁpcording to the invention, a
' conprise a material as described above

in adm xture with one or nore further conponent
selected from one or nore other materials as

dasdeiny eerystalipe fomm HLAS psedohereipmenss thay eristallingfprvtafsmilagenin
. . . . N gi cal .
MARLPELERL il ey TBRLLaly B A RS i soggmoanyin

alrawingo . €AHA06 Ampgtradsii Xi ng a material as descri bed

above with one or nore further conponent sel ected

from one or nore other materials as described above,

t M ' i.n, e i ol agi_cal | .
S DGR SEH B s BBDTYs MO e s
attizuiaaly. toAmyOXRPDopdterd hevihg Reahttaat, d-sfaeingpedks abrr@ponding to
t he conpositiaon (e.g. the nedi canent, foodstuff, food
dhi diaghasiic raliseok By dyewey Ber piseantt Brpests. the appiggimately 20
Jted e 0 hi .
o B A R AP AT 10 s e plel0 e RrRRAEY 86 considered
chgmcteiiste oydiignostic ofithardystdllinefbrimpsudijédt however to standard practice
non- cogni ti ve neurodegeneration, noncognitive
B8RS EPE degenerati on, notor-sensory
neur odegeneration and | oss of receptor function in the
absence of cognitive, neural or neuronuscul ar
i [ilp ad-spaeimgs n8tyi tehdilyub¢ alcylated efrom ien infomdtioariafRigee 4, using the
ggovides.a met hod of treatnment of a human or nonhuman
AiRfIUPloY . a human) suffering from or susceptible
to, a condition selected from high blood chol estero
| evel s, obesity and di abetes obesity syndrones,
dégnformyBLA ysstardt ey benpreaptei dey @osndivant onediated transformation of
- hd gener.at i,on n-cogpitive
ABHRARY peRaRE S RUBSR BRE BRI EERH
neur odegeneration and | oss of receptor function in the
absence of cognitive, neural or neuromnuscul ar
I mpai rment, which conprises adm nistering to the said
human or non- human ani mal an effective anount of a
mat eri al or conposition as descri bed above. The active
agent prepared according to the present invention my
t hus be formnul at ed
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into any suitable conposition formfor adm nistration
to a human or non-human ani mal patient. The

W@ e0pp06ises on may consi st of the active agent aPCHEBRI05/001635

may i nclude the active agent and any suitable

addi ti onal conponent, such as 1@ne or

nor ephar maceutically acceptable carriers, diluents,

ggi%yﬂﬂkﬁi’ﬁéﬁipients' or vehicles, such as preserving
: s, disintegrating agents, wetting

agents, enmul sifying agents, suspendi ng agents,

sweet eni ng a%ents, flavoring agents, perfum ng agents,

W5ERt SRysHBg RSV dised hersgameanfethet crysialectarmref smilagenin
o9REL Bu028 SAEDSARLAOS RGNSl ACRRAALHORGAL] 550k Wbmpanying

alvapmgs (A srl.590p, Adgtromspnpl e, be a pharmaceuti cal
conmposition (medi cament), a foodstuff, food suppl ement
or beverage. The terns "foodstuff, "food suppl enent”

Al PHUKIAOSan %ﬁﬁlghgﬁt@:ﬂ@ J&B&Snt‘;a?lsrc Eé; gﬁﬁ\gnmaasmlils%gsherein refers

for those terns, an re not rest
haicutchutol gl XRPEp pateerh aging Dhihe@pgY dppdchigepeaks corresponding to
pEar ceutical, or etgl g;,e rade of ingredients will be

(88 J12ERosts RS 06 Whe g r BT PBFRERS PIRSSCS Jhen appeximately 20

; , Lt e _
R PRl I 2 e BT Moo P figbe considered
Rhtrnteriplic oXdigORBH¢ olfeRaystaltind\formG 28§88 Giowever to standard practice

WO A- 01/ 23406; WOA- 01/ 23407; WO A-01/23408;

WOCRSETPEERES; WO A- 02/ 07922; and WO A- 03/ 082893.

Brief Description of the Drawings In the acconpanying

drawi ngs: Figure 1 shows an XRPD pattern (I = 1.5406

Ahgsintawities obthe XBBDfpeoks far usrplystatiinedormrer the-thyta range 5 to 50
vailable .snmila Fnin.crystalline form.l Ii,0r .

glre gse;es fi—riegar%oe s %\}\%Aakf?lgghﬁﬁtt ea‘f(lhérpﬂfhﬁc{g‘—i Jf.oéﬁ%' From this data,

Angsispitds By Radi eal@flatsduding 61 Brap P e§iayiohal | i ne

formils; Fi gurye 3 gﬂgév\s an XRPD %atter%g(élﬁ[: 1. 5406

Angstrons) of a sanple of smlagenin in crystalline

f I Ej . =.1.5406, .. ..
b T80 o TR Py Ffssin o
foormmndreibly aFhidubie similaguois fiom SREADIP &dtiadydrofirar; Hex2dd6r aqueous

An%stro ) of a sanple of sm|agenin in crystalline
fEYIRSy, 1BP gaFlang wakiswsonertisdis inrthe adesous aselpe mayfvary widely, for

. Rk < .
SEepRaRa OB DA B L BRI ZPLT ol for example from
shottalyéniby valume) s aboutrizd: T gbynvdlunshofer dxanipde drom about 2:1 (by
monohydrate: Figure shows an XRPD pattern (I =
f?gﬂ?%q%ﬁa?g{trlgﬁs@yaf’?@@anpl e of smlagenin in

crystalline formVl (believed to be smlagenin channel
hydrate); Figure 9 shows a DSC trace of a sanple of

Shrbalugnd migdidted gansforaation ef @mmetviallyrivgilatde $Milsgemvsinebutanone or
T f a sanple of. sm.|lagepnin in crystalline formVl;
I*?Ggﬁtg’eaqﬁm?%%mgw\?@ﬁgﬁP%@%ﬁ %ﬁé%ﬁlréﬂﬂs hk ayl ¥anml e of

smlagenin in crystalline formWVi;

A solvent mediated transformation of commercially available smilagenin in

dichloromethane yielded a mixture of crystal forms II and V.

Solvent mediated transformations in aqueous acetone, aqueous tetrahydrofuran or

aqueous ethanol all yield crystal form V (monohydrate). In each case the proportions of
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Figure 12 shows an XRPD pattern (I = 1.5406 Angstrons)
of a sanple of smlagenin zso-propyl alcohol

W@ k#A)iessed vate in crystalline formVII; Fi gur ePABGBR@AH01635

a DSC trace of a sanple of smilagenin | PA-solvate in
crystalline formVIIl; Figure 4 shows a TGA of a
sarrple of sm'Iagenin | PA-sol vate in crystalline form

&I‘%ﬁt’ pat l%(ﬁﬁg f?qgﬂ-gg' E{ﬁes f‘gﬁ%ﬁ g?h%i [ty % gi ﬁli’fsan’t?l crystalline

smhtblagenppeam fo Gieylsiplaer] wllibh fqurebud/heetoret 13 lfsb&,nﬂnfct ison with the
aks .mar kgd by arrows; and Figure 16 shows an XRPD

fnéflﬁe’(qe 3. 1. 5406 Angstrons) of a sanple of
smlagenin | PA-solvate in crystalline formVIIl, with
significant peaks are marked by arrows. Exanples and
IJ@ThFisehbrEMIsbfslspDS@W(Fogurbf(Q aﬁdél\’(lj@ﬁg@lgﬁfe 7¥ gbﬁﬁlﬂleﬂqhat the crystal

. are provided, as_ further

P%g/ttg]aft‘wsﬁa‘@roaqi Beyis dJBeHohYHipksof sslagBin. wi t hout
Ilmtatlon and are discussed with reference to the
drawi ngs. Starting Materials Sanples of commercially
SurastnBine &ogmiNlageni n were purchased from Research Pl us
Inc and Steraloids Inc. The sanpl es were anal ysed by
XRPD and defined as formlIl by our nonenclature. A

sRTben FegstaRaseers VIPl ussd Wekif ¥RBh @dt %st@ﬁ’fﬁe%ﬂn ¥ 3milagenin
and found to be anhydrous. Exanple 1 Crystalline Form

which day sna KRR tnagany svhstensiaby easSsliovay emiFigge®. & ag)l 15 of the
ded | t 50, m d the mixt
RSB By s O PO R M i on was decant ed

from some undi ssol ved solids and reheated to reflux to

afford a clear solution. The solution was allowed to
dds| expressioabdan XRBD hpaitesn tsubst@o@llznas showniers el elibrein refers

ViR RSP R hiRE e L e btgfsponting
aleeetdmgaoétﬁopeélas anchelFigde NFar p%aax&m@psgbsf @he dppdkfnately 20
to afford 7.4 g of pure sml agenin,

Sangest epikscl ity zangeo? rip| 28 dagees may generally be considered

I
SRR AL B EACATMASE B s s
i yrys@alogtipliy.ed at anbi ent tenperature over ni ght. The

solid was harvested by filtration and dried in a
vacuum oven at 80C to afford smlagenin forml (0.92

Q‘he %e/ﬁs){ﬂu%l SDthe Wgct s fo d%gsl &géthﬁ‘iﬁe ¥m4 ‘thg 2-theta range 2 to 28

Sm l'agenin was manuf tereospeci
ldeghees icam bef otdained) droinn Figures <8| agl 16, t hﬂlqOQOCmQSd-spacmgs for the

desc i bed Pat ent plLicat.i o
B%%o@%@e(%nﬂ {e5Bb 408 %samt peaks Eglitivegionthg strongest
106t ®drdp@e ERPD and the pattern was found to be
Substantially simlar to that shown in Figure 1 of the
drawings. On this basis, the naterial was

The form VI material may be prepared in relatively pure form by recrystallisation of

commercially available smilagenin from methanol.

DSC (Figure 9), TGA (Figure 10) and vapour sorption (Figure 11) analysis suggest that
the crystal form VI that we have obtained is a channel hydrate of smilagenin exhibiting
variable smilagenin:water stoichiometry and the potential to form channel solvates with

solvents having appropriately sized molecules. As is well known, a channel hydrate is
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characterised as form ||l under our nonencl ature.
Exanples 3 and 4 Crystalline Formlll Exanple 3

weiosagses n (10. Og) was suspended i n acet one (PSDGBR()05/001635

and the m xture heated to reflux. The resultant
sol ution was cooled to 20C ovemrl about 15 m nutes and
the solid harvested by filtration, washed with cold

( E% %4 paich, % %pysﬁﬂ Ofdd"é %flécglllﬁ fg@%ﬁ% algq\,/?? ﬁr fcz%re enclosing
vihvail widish chram@otly: lok peﬂwl:ly ak%ﬂiina&até afer|(bt soIREIRY nRWcules. The

nomenclatur Smla enin (200 ng; formll)
é’&o%x‘r“a fﬁfé? Pf Bt %enrﬁe‘fvﬁ&?r apapepartigular fimgrwill depend on
r
?S“HE F%??f%%g RRUbiatG of B SrotiiinB ArhOSolRR, WARE SR ot are
deaerally érek sedntasorfleaveithd voidnder our nonencl at ure by
XRPD, DSC and TGA. Exanples 5 to 9 Crystalline FormV
Exanple 5 Water (200 m) was added to a suspension of
W LBEeR I Ab-29rd) i n acetone (200 m) and the m xture
stirred for about 2 hours. The solid was harvested by
filtration, dri ed in a vacuum oven at 4G)C for about

A R e A SRS AR B sgen
aetitle Has vmm&tmrpmaads@ﬁtaﬁuél% hy 8k fi ng"ﬂl%s 12 and 16 of the
anal ysis, Exanple Sm | agenin (200 ng; formlIl) wa

%@%@Wﬁlgﬁa‘fvmlﬁb—(hﬂ%mgﬂm}l rred for about 48

hours. The solid was harvested by filtration and dried

to afford 80 ng which was characterised as formV

UThee Exedsidho IR CXRPIO T Satkyn XR6ddantiali§ angh&%f aEREB! Rerdin refers
Sm | ageni n (500 ; formll) was suspended in

Partica b’r"@f%m’ mtgerrahmwgg 2rthetd drot-spaoingt pe4Bs kowesponding to

| dd d .
T S e, P ot st 2
Qtrongestpeaitsain i M@&Bﬁ’ﬁlge%@oalﬂj dE&enBP k@iﬁrﬁlyaﬁéi Bnsidered

Sm | agenin (Research Plus Inc.) was recrﬁt allised

GapaeieE plisy erdleg%tl%lpf the ms@aihm formp sithiers hewe Bt denstand@yl practice
s ethanol (Exanple 9) as the

recggé{%lg algi)}lflatl on solvent. In each case the

recrystal I ised material was subjected to XRPD and was

ar.act er.i se a mxture of forns, 11l and V under
grh@F IRSRHes %f?tl}? Sy Rrjs don Buscerysiplhing iforan mothen2rtheta range 2 to 28

%@ye@Q%Qﬁ he( SiRsiR8d q:ﬂ)n? lP‘f?Jrle@‘il S186. eof]%é??undsc‘f'-g cings for the
using slurry crystallsalonvvl di met orrram%aeai%s
sigmifreant petka) hnds titei intensitiew efithe ﬁgmfmmrpeakakéla@x&dto the strongest

gﬁg%lgrplfegéw%glfa%ﬂ ECt ed to XRPD and on this basis the

The form VII material may be prepared in relatively pure form by crystallisation of
smilagenin from iso-propyl alcohol (IPA). The material may subsequently be aged if
desired (e.g. at ambient temperature and e.g. for a period of at least about 24 hours, for
example at least about 48 hours).  If desired, the form VII material may be
subsequently recrystallised from acetone to afford anhydrous unsolvated smilagenin in

substantially pure form.
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characterised as crystalline formIIlIlA under our
nomencl ature. Exanple 11 Crystalline Form VI

w@ sooshiegseni n channel hydrate) Smil agenin (260 Pgl/GRa®5/001635

wei ghed into a round bottoned flask and net hanol (10
m ) was added. The contents weige heated to 70C to
affect conpl ete dissolution, allowed to cool to room

t t f
. nu?ﬁwﬁ@aﬁﬁl 'P%A V&P‘Eﬂn@ 14f %}t(aemg{ ﬁ]Bf{hl% c&lgssfal ﬁgﬁgﬂ él?qr we have
cohitdned gra }&bﬂUPA&oNaMﬁsmﬂE@aﬁ% ray powder diffraction
pattern is shown in Figure 8, the differenti al
scanning calorinmetry trace is shown in Figure 9 and
; : " : e 0 : L aur o
THE LR TRAAULTE, OB, MlRat Sa ekl o e bkriation of
tsnabagenin do popluce ph@id@ceaticabrotdiblergradd smitshehino nWathout wishing to

C foll a [ energy. nelting

Gnd Py %qry’fgﬁsé’eh?@@#a‘i @gqqgﬁ% Rekelympup gmilagenin in iso-
iRopy1adlcRUGS REIall t
f” B R IoLy RG] 81 Dot oS Qisflled B order 1o
aﬂfﬁmsmlyvmowedwster fomi {hsisslusiont h&@hs dRA &Bl‘ta]e KA kinilagenin which is

i scher rrmed that . the. vent was .

e P Bt eC B}y ed8 waatiq Gisiltion S gapventenly be
trB& sthlﬁ@ecﬁ@d%&nh@euﬁ)tﬂr&%ﬁm Eradd dn]%Qﬁ@&sbtﬁlsHﬂafeG sﬁﬁ/l’agemn using
wat er émpout 2 nol. eq. water; i.e. di hydrate) at

Hingamhbidronsl P 4-campatiblgeqreanio 901V@§e§§011 n% aqgions; vtic degs not form a

[ ggests that this formis a channel
@Ug)aget&e/ﬂ%gﬁggéelngﬁl e sm | ageni n:water stoichionetry,
dependl ng on the surrounding tenperature and hum dity.

mpl e 12 Crystalline Form VIl (sm | agenin

élﬂq&reé@qevm e mEicHyeImbrdimey, the)foma Y Ihmeial gmay be in substantially

S5 BRI, LB S ) e Sin o
trb]atlveiy limpent snailagenin 1hasa4ﬁbﬁa1ml,ewhﬁhm)hnﬁ)n hak i €faably previously

den precjpitatio AT e mixture was re
Fregn élsﬁg%%todf? RS L}]i’ée TEFIONP Vi Of jpgher 1mpur1tles Most

ggéfefa'bgn tﬁﬁ 89&%&@9 v thiép the ROy pf né%ﬁﬁf oYy nﬂaﬁgr% RbtfRted on an

ol ed fo C, and held at 400C for 2 hours
shdustrial vexslet Euhhammgl adldast kidograme quentisiesi rof ﬁlﬂdfoagne&’ﬂ material).
After this

t
reai GRNE ol SRS BRT e o sttty pemystallised in
fbrnaRetficad dAQdile gfiR Pforhatl/le RNV hdtdiap 'ﬁsmg an anhydrous

pattern is shown in Figure 12, the differential
JBArneinmytiblel enghwietsolvent susk aSSuCQWQWnthhFdOgSl met iQ'i‘lmn dolvate with

t he, t her tr| sho in Figure

PR ek R s o Soat ol B e el S dgction of
tiResmilageron) Sinsludfig et f1ade06S fdali& off T2 fof® $ANRLRrial or other
This is confirnmed by TGA anal ysis which indicates 6.3%

Eapediae fprm roftsmlaggmw 5 ifvapegssary (ebdensdtteremave hwager from the

AT, AR B RPN 05 PRk it

lhﬁﬁﬁguenmdalphﬁltet he DSC Exanpl e 13 Anor phous
smlagenin Snmlagenin (10 g0 was heated to its nelt
using a tenperature controlled heating mantle

Examples 2, 6 and 7 of WO-A-2004/037845 describe certain laboratory scale batchwise
procedures for purifying smilagenin via recrystallisation from iso-propyl alcohol (2-
propanol). However, in none of these Examples is it stated that the precipitated material

is an IPA solvate of smilagenin, let alone a hemi-IPA solvate. To the extent that it may
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and held until a conplete nolten liquid was forned.
The nolten nass was poured into a Dewar containing

wappsosisent el y 150m of [iquid nitrogen. The sSPOPGB2008501635

decanted into a glass beaker and the liquid nitrogen
all oned to evaporate. The sanpi7ze was then transferred
to a glass vial, flushed with dry nitrogen and then

357 D& Sare o Ot U5 SR B BT iy, cxampes and
ssibjsetmattbedblit Bfotsi@nithéreforh firh fihasddpeflprétesion THBkRAform VII

XRPD Intensities for Smlagenin Crystal Fornms |, p
Ipteridly DPoggsses forsip arapriationg iyl Hiesy thetaokr sychs disslogures — and

{ROSHR) By Aok 2R B0 B, LT S8 RSl s o
2A26pyl PAc @Bl - 284 h&reBP dRBIhirk&H fréfvthaQtesend dpARatidH 9 I8 Bdrticular, in
193 5.06..228 185 380 5.08 225 177 365199 5.1 199 .

spish Jyrisdistions %? gm %g myerialgacegrding ftggthe7pregeng inyention may
Sebbrtd e g SRl 6y BGARTIY St R 48 et o o

19BgiR8stdd AbngiR8ed 8B ve,nhis3BGeddlds pre@iptacd FAtn BB Teduced IPA
231 .5.32.185 180 396,202 5.34 207 188 396 216 .5.36 207 .
S001i3n5 3955 PSP IT01S80 4384051 OPUYRY fo Feersshllised as

4otudi&f ot 8dib adddnhydftths 1S ASd Sadagdin %%@n #Hh 1 or form
28 342 246 5.48 196 2227376 228 5.5 246 207 256

gli5 2.2 98 svbstantEdly? peresiselated oform 1@repared 2n9a Kilograp0 2cal@susing an
Sﬂygrglzls IPA-compatible organic solvent such as acetone, which does not form a

solvate with smilagenin.

Amorvhous Form

The amorphous form is non-crystalline. We have found that amorphous smilagenin
appears to have potentially useful water-solubility and stability with respect to
conversion to a crystal form. These characteristics offer improved manufacture,
formulation, storage and bioavailability of smilagenin in comparison with the prior art

crystalline form.

The amorphous smilagenin we have prepared has an XRPD pattern which shows no

peaks that would be characteristic of any crystalline structure.
Derivatives

The term “derivatives” used herein refers particularly to the compounds defined and
described in the prior art patent documents acknowledged above in relation to the
known biological activities of smilagenin (US Patent No. 3890438; US Patent No.
4680289; US Patent No. 6258386; WO-A-01/23406; WO-A-01/23407;, WO-A-
01/23408; WO-A-01/49703; WO-A-02/079221; and WO-A-03/082893).
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5.58 222 228 361 339 5.6 196 262 350 306 5.62 210 219
369 335 5.64 202 279 357 353 5.66 207 250 365 372 5.68

wa 2052682824 404 5.7 204 256 346 392 5. 72 199 PEBGBIW5/001635

484 5.74 204 282 350 520 5.76 210 335 392 511 5.78 222
317 380 620 5.8 231 412 353 75@ 5. 82 210 441 357 864
5.84 190 458 353 1116 5.86 253 471 342 1347 5.88 222
471 388 1529 5.9 193 372 342 1731 5.92 193 174 365
1576 5.94 196 177 384 918 5.96 210 172 396 424 5.98

19#h1 d&G1\380e2 Hclile? PRarifat ezl 43céptible %rﬂ‘@-diﬁ@ 8P 9miBBenin and
6..04 213,185 400 177 6.06 196 149 392 174 6.08 216 13
Aparmaggugicallysceeptaide 58 theygols. 12 272 169 449 154 6. 14
240 128 462 174 6.16 219 237 467 180 6.18 210 151 506
182 6.2 250 164 502 154 6.22 289 156 529 154 6.24 262
]Btg CEF@ dﬁﬂnﬂa@ﬁirﬂﬁﬁy 13317605%131 thoHid6 .328osAoh ddvBoxd2ate bers such as
]t.ZE% ESO 177 272 174 342 185

e cat yla e (et oxycarbononxy acetate, succinate, propionate, butyrate, valerate,
isovalerate, caproate, isocaproate, - diethylacetate, octanoate, decanoate, laurate,
myristate, palmitate, stearate, benzoate, phenylacetate, phenylpropionate, cinnamate, p-
nitrobenzoyloxy, 3,5-dinitrobenzoyloxy, p-chlorobenzoyloxy, 2,4-dichlorobenzoyloxy,
p-bromobenzoyloxy, m-bromobenzoyloxy, p-methoxy-benzoyloxy, phthalyl, glycinate,
alaninate, valinate, phenylalaninate, isoleucinate, methioninate, argininate, aspartate,
cysteinate, glutaminate, histidinate, lysinate, prolinate, serinate, threoninate,

tryptophanate, tyrosinate, fumarate and maleate esters.

“Pharmaceutically acceptable salts” means the relatively non-toxic, inorganic and
organic acid addition salts, and base addition salts, of compounds of the present
invention. These salts can be prepared in situ during the final isolation and purification
of the compounds. In particular, acid addition salts can be prepared by separately
reacting the purified compound in its free base form with a suitable organic or inorganic
acid and isolating the salt thus formed. See, for example S. M. Berge et al.,
Pharmaceutical Salts, J. Pharm. Sci., 66: pp.1-19 (1977) which is incorporated herein
by reference. Base addition salts can also be prepared by separately reacting the
purified compound in its acid form with a suitable organic or inorganic base and
isolating the salt thus formed. Base addition salts include pharmaceutically acceptable
metal and amine salts. Examples of suitable acid addition salts are those formed with
acids selected from hydrochloric, sulphuric, phosphoric and nitric acids. Examples of
suitable base addition salts are those formed with bases selected from sodium

hydroxide, potassium hydroxide and ammonium hydroxide.
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6.34 259 164 313 164 6.36 310 117 369 146 6.38 313 137
324 1286.4 331 159 320 161 6.42 384 137 339 146 6. 44

WQ2WsA682850 156 6.46 384 144 299 135 6. 48 437PABGB3BS/001635

151 6.5 467 151 335 146 6.52 543 137 317 139 6. 54 590
137 328 166 6.56 600 144 361 146 6.58 751 142 372 159
6.6 864 142 335 142 6.62 986 156 328 154 6.64 1116 156
46 7 - A 1274 135 396 137
: ' 0. 1 59 151 6. 74 1325
182 376 159 6. 76 1747 123 412 132 6. 78 2070 132 380
151 6,8 2470 137 365 159 6. 82 3226 137 380 149 6.84
Fiepording toihe inventigngpcompesitionsmay sompysea gRiGabes desgribed above

B3PR8, g SR AR B 8L v i
Ifidte3al6 ad @8sciib8d BbavdbarmfiGer ifbrn 6f Siladehid, 3dy Gfiter bidlogically active

7.04.259 146 671 .12? /.06 250 154 745 139 7.08 276 146
goaeridloand any higfogisallimgctivegnaterial.

The composition may be prepared by a method comprising admixing a material as
described above with one or more further component selected from: one or more other
materials as described above, another form of smilagenin, any other biologically active

material, and any biologically inactive material.

According to the invention, the material or the composition (e.g. the medicament,
foodstuff, food supplement or beverage) may be used for the treatment of a condition
selected from: high blood cholesterol levels, obesity and diabetes obesity syndromes,
cognitive dysfunction and allied conditions, non-cognitive neurodegeneration, non-
cognitive neuromuscular degeneration, motor-sensory neurodegeneration and loss of

receptor function in the absence of cognitive, neural or neuromuscular impairment.

Still further, the invention therefore provides a method of treatment of a human or non-
human animal (e.g. a human) suffering from, or susceptible to, a condition selected
from: high blood cholesterol levels, obesity and diabetes obesity syndromes, cognitive
dysfunction and allied conditions, non-cognitive neurodegeneration, non-cognitive
neuromuscular degeneration, motor-sensory neurodegeneration and loss of receptor
function in the absence of cognitive, neural or neuromuscular impairment, which
comprises administering to the said human or non-human animal an effective amount of

a material or composition as described above.

The active agent prepared according to the present invention may thus be formulated
into any suitable composition form for administration to a human or non-human animal
patient. The composition may consist of the active agent alone or may include the

active agent and any suitable additional component, such as one or more
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7.12 237 114 847 144 7.14 269 128 1076 154 7.16 266
144 1082 159 7.18 259 137 1190 132 7.2 246 139 1267

WA 4@5/105825 234 149 1225 146 7.24 225 130 1043 1BOGI/GB2®5/001635

213 137 740 144 7.28 185 128 534 154 7.3 174 142 400
139 7.32 164 146 369 164 7.342p80 114 380 172 7.36 166
151 313 1697.38 164 128 342 146 7.4 172 142 286 123

Sugeddiucly Al sty fifiems afivapts, Syfipiefisg 05 vahictes, such
15 JrdseBrinagdftq il (ﬁﬁﬁte%ﬁﬁn@% ent§ Swehtind ag&tts ]e%ulé)iging agents,

144 7.58 144 130 299 119 7.6 12§ 156 292 144 7.62 154 _
syepending pganty, Hveciepng agentsgfavarmeagests) e funing 2gentg,stibacterial

Sty gt gty ffodigfing o nd Mol sl deryifips on e
16iurd 42th2 8 Ab3T adminidifetio30d A6 gt 49ms. 82 156 128 269

151 7.84 142 161 299 139 7.86 166 128 272 149 7.88 135
139 276 146

The composition may, for example, be a pharmaceutical composition (medicament), a

foodstuff, food supplement or beverage.

The terms “foodstuff”, “food supplement” and “beverage” used herein have the normal
meanings for those terms, and are not restricted to pharmaceutical preparations. The
appropriate pharmaceutical or edible grade of ingredients will be used, according to the

desired composition form.

For further details of suitable composition forms and dosages, please refer to US Patent
No. 3890438, US Patent No. 4680289; US Patent No. 6258386; WO-A-01/23406; WO-
A-01/23407, WO-A-01/23408; WO-A-01/49703; WO-A-02/07922; and WO-A-
03/082893.

Brief Description of the Drawings

In the accompanying drawings:

Figure 1 shows an XRPD pattern (A = 1.5406 Angstroms) obtained from a sample of

commercially available smilagenin in crystalline form II (prior art);

Figure 2 shows an XRPD pattern (A = 1.5406 Angstroms) of a sample of smilagenin in

crystalline form I;

Figure 3 shows an XRPD pattern (A = 1.5406 Angstroms) of a sample of smilagenin in

crystalline form III;
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7.9 139 142 269 142 7.92 128 144 266 159 7.94 132 130
256 172 7.96 210 144 276 161 7.98 128 146 279 151 8

wa1es51882292 146 8. 02 146 130 253 137 8. 04 151PABEB2®S/001635

159 8.06 259 119 256 161 8.08 125 121 276 154 8.1 142
123 276 156 8.12 128 135 292 P42 8. 14 149 139 289 137
8.16 177 123 253 137 8.18 135 139 299 137 8.2 130 121

e Honug oy 0P H g 01 5 S0p Angdns] o 36ample o iagenin in

k2gtdlisgfoladaht 2 269 137 8.34 139 130 266 1358.36 177
130 216 137 8.38 128 130 296 144 8.4 139 132 279 123
8.42 125 92 282 125 8.44 125 112 272 154 8.46 114 121

PG 3908 ¥ 3P Randl 0 1730 Mg T sl gulagenin n

LBt Aliddfohd/;132 279 142 8.6 110 128 243 121 8.62 106
98 272 137 8.64 110 130 289 159 8.66 125 117 313 128

Figure 6 shows a DSC trace of a sample of smilagenin in crystalline form V, shown to

be a monohydrate;

Figure 7 shows a TGA of a sample of smilagenin in crystalline form V, shown to be a

monohydrate;

Figure 8 shows an XRPD pattern (A = 1.5406 Angstroms) of a sample of smilagenin in

crystalline form VI (believed to be smilagenin channel hydrate);
Figure 9 shows a DSC trace of a sample of smilagenin in crystalline form VI;
Figure 10 shows a TGA of a sample of smilagenin in crystalline form VI;

Figure 11 shows a vapour sorption graph of a sample of smilagenin in crystalline form
VI;

Figure 12 shows an XRPD pattern (A = 1.5406 Angstroms) of a sample of smilagenin
iso-propyl alcohol (IPA)-solvate in crystalline form VII;

Figure 13 shows a DSC trace of a sample of smilagenin IPA-solvate in crystalline form
VII;

Figure 14 shows a TGA of a sample of smilagenin IPA-solvate in crystalline form VII,

shown to be a hemi-IPA-solvate;
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Examples and Detailed Description of the Drawings

The following non-limiting Examples are provided as further illustration of the present

invention, but without limitation, and are discussed with reference to the drawings.

Starting Materials

Samples of commercially available smilagenin were purchased from Research Plus Inc

and Steraloids Inc.

The samples were analysed by XRPD and defined as form II by our nomenclature. A
sample from Research Plus was examined by DSC and TGA and found to be
anhydrous.

Example 1

Crystalline Form I

A.  Crystallisation from Acetone

Smilagenin (10.0 g) was suspended in acetone (250 ml) and the mixture heated to
reflux. The resultant solution was decanted from some undissolved solids and reheated
to reflux to afford a clear solution. The solution was allowed to cool over about 3.5
hours to 29°C and further cooled with an ice/water batch to 2°C. The resultant solid was
harvested by filtration, washed with cold (5°C) acetone (50 ml) and dried in a vacuum
oven for 3 days to afford 7.4 g of pure smilagenin, which was characterised by XRPD

as form I under our nomenclature.
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128 9.62 130 100 376 146 9.64 149 94 282 135 9.66 137
121 299 130 9.68 121 112 259 138 9.7 135 104 282 98
9.72 119 100 286 119 9.74 125 108 228 117 9.76 123 92
272 119 9.78 123 96 292 137 9.8 108 108 250 98 9. 82
110 102 276 106 9.84 119 83 286 108 9.86 125 79 276 98
B.88 UpstallddtidPpodQUcetor@rild2 98 256 108 9.92 114 102
262 106 9.94 121 88 272 106 9.96 123 86 262 112 9. 98
119 98 279 123 10 119 106 282 94 10.02 96 98 250 98

108 g IR (s 30 bt g5, 3% St i ambien

Iempdrativd ovdrhigh®? THe6solid. Wwis AfdRestRil bR §Dtrdtih 448 d8ed 42 a vacuum

108 286 114 % c% 156 94 282 125
oven at 80°C to afford smilagenin form I'(0.92 g, 88% yield).

Example 2

Crystalline Form II

Smilagenin was manufactured by stereospecific reduction of diosgenin according to the
process described in PCT Patent Application No. PCT/GB2003/001780 (WO-A-
2004/037845).

The smilagenin was subjected to XRPD and the pattern was found to be substantially
similar to that shown in Figure 1 of the drawings. On this basis, the material was

characterised as form II under our nomenclature.

Examples 3 and 4

Crystalline Form I1I

Example 3

Smilagenin (10.0g) was suspended in acetone (250 ml) and the mixture heated to reflux.
The resultant solution was cooled to 2°C over about 15 minutes and the solid harvested
by filtration, washed with cold (5°C) acetone (250 ml) and dried in a vacuum oven for
about 24 hours to afford 8.1 g of pure smilagenin, which was characterised by XRPD as

form I under our nomenclature.
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Examples S to 9

Crystalline Form V

Example 5

Water (200 ml) was added to a suspension of smilagenin (20 g) in acetone (200 ml) and
the mixture stirred for about 2 hours. The solid was harvested by filtration, dried in a
vacuum oven at 40°C for about 24 hours to afford 20.5 g which was characterised by
XRPD as form V under our nomenclature. The water content was determined as 4.4%

by Karl Fischer analysis.
Example 6

Smilagenin (200 mg; form II) was suspended in hexane (10 ml) and stirred for
about 48 hours. The solid was harvested by filtration and dried to afford 80 mg which
was characterised as form V under our nomenclature by XRPD, DSC and TGA.

Example 7
Smilagenin (500 mg; form II) was suspended in tetrahydrofuran (2 ml) and stirred for

about 48 hours. The solid was harvested by filtration and dried to afford 80 mg which
was characterised as form V under our nomenclature by XRPD, DSC and TGA.
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Example 10

Crystalline Form ITTA

Smilagenin (Research Plus Inc) was recrystallised using slurry crystallisation with

dimethylformamide as the recrystallisation solvent.

The recrystallised material was subjected to XRPD and on this basis the material was

characterised as crystalline form ITIA under our nomenclature.

Example 11

Crystalline Form VI (smilagenin channel hydrate)

Smilagenin (260 mg) was weighed into a round bottomed flask and methanol (10 mI)
was added. The contents were heated to 70°C to affect complete dissolution, allowed to
cool to room temperature and stirred at room temperature for 60 minutes. The solid was

collected by filtration aﬁd air dried for about 2.5hours.

The X-ray powder diffraction pattern is shown in Figure 8, the differential scanning

calorimetry trace is shown in Figure 9 and the thermogravimetric analysis is shown in

Figure 10.

The DSC trace shows a weak broad endothermic transition up to 50°C, an exothermic

transition at 120°C followed by a final high energy melting transition at 188°C. TGA
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reversibly loses the water at low humidity. This suggests that this form is a channel
hydrate of variable smilagenin:water stoichiometry, depending on the surrounding

temperature and humidity.

Example 12

Crystalline Form VII (smilagenin IPA-solvate)

Smilagenin (150 mg) was added to iso-propyl alcohol (IPA) (5 ml) and the mixture
heated to 70°C to ensure dissolution. The clear solution was then allowed to cool to
40°C over 2 hours, whereupon sudden precipitation occurred. The mixture was re-
heated to 65°C to dissolve the material and the solution re-cooled to 45°C, held at 45°C
for 15 minutes, cooled to 40°C, and held at 40°C for 2 hours. The slurry was then
cooled to room temperature and aged over a weekend at room temperature. After this

time the solid was collected by filtration and air dried for about 3 hours.

The X-ray powder diffraction pattern is shown in Figure 12, the differential scanning
calorimetry trace is shown in Figure 13 and the thermogravimetric analysis is shown in

Figure 14.

The DSC shows a broad endotherm between 40°C and 140°C that is consistent with loss
of IPA from the sample. This is confirmed by TGA analysis which indicates 6.3% IPA
present in the sample which is consistent with a hemi-IPA solvate of smilagenin. The
IPA appears to be loosely bound in the crystal as it is lost from about 40°C upwards in
the DSC.
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into a glass beaker and the liquid nitrogen allowed to evaporate. The sample was then

transferred to a glass vial, flushed with dry nitrogen and then sealed. The sample was
characterised as amorphous smilagenin on the basis of the XRPD pattern, which showed

a lack of significant diffraction lines.

TABLE A

XRPD Intensities for Smilagenin Crystal Forms I, IT, IIT and V (A = 1.5406 Angstroms)
at regularly spaced intervals in the 2-theta Range 5 to 50 degrees

A=1.5406 A Degrees (20) Forml Formll FormlIll FormV
5 225 174 384 231
5.02 231 154 404 204
5.04 231 159 384 193
5.06 228 185 380 240
5.08 225 177 365 199
5.1 199 172 392 225
5.12 210 202 365 188
5.14 199 172 428 222
5.16 213 188 392 207
5.18 169 207 396 210
5.2 185 164 357 213
5.22 216 196 404 216
5.24 174 185 350 193
5.26 196 188 420 213
5.28 156 177 396 213
5.3 216 202 361 231
5.32 185 180 396 202
5.34 207 188 396 216
5.36 207 202 372 234
5.38 216 190 369 234

5.4 228 185 400 216
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5.96 210 172 396 424
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193 346 202 43.9 2023896 2994%0g 433%> 1853296 3145196
43.94 159 207 299 218583 96 288 2043%53 2032843, 941496
199 324 202 44 161 1997299 2840 44. 0269166 1286 279 3163
44.04 164 182 335 183724 .06 188 1802306 1738144. 0869213
177 339 169 44.1 1963149 3282051 442252 21033554 3288177
44.14 180 169 357 1B8376l4. 16 203t 1591842 14R044. 181496
161 342 169 44.2 1963154 3571869 44282 19631346 5pdo 174
44. 24 149 128 372 1648.814. 26 15y 16920357 150 253

43.82 193 225 286 237
43.84 180 228 282 202
43.86 156 210 313 193
43.88 185 193 346 202
43.9 202 216 209 228
43.92 185 196 313 196
43.94 159 207 209 210
43.96 188 204 353 207
43.98 196 199 324 202
44 161 199 299 202
44.02 166 190 279 193
44.04 164 182 335 185
44.06 188 180 306 174
44.08 213 177 339 169
441 196 159 328 151
44.12 210 154 328 177
4414 180 169 357 154
44.16 204 159 342 146
4418 196 161 342 169
44.2 196 154 357 169
44,22 196 146 571 174
44.24 149 128 372 164
44.26 177 169 357 159
44.28 180 137 357 174
44.3 149 159 350 188
44.32 169 177 346 149
44.34 156 185 376 151
44,36 190 166 342 174
44.38 154 185 384 174
44.4 154 188 361 169
44.42 159 199 380 240
44.44 137 202 342 185
44.46 137 213 313 199
44.48 159 199 365 222
44.5 156 237 335 213
44.52 139 231 365 243
44.54 135 225 353 216
44.56 154 253 361 282
44.58 146 262 324 246

44.6 159 234 361 266



44.28 180 137 357 174 44.3 149 159 350 188 44.32 169
177 346 149 44.34 156 185 376 151 44.36 190 166 342
WA 7005465828 154 185 384 174 44.4 154 188 361 16BCHGEBADS/001635
159 199 380 240 44.44 137 202 342 185 44.46 137 213
313 199 44.48 159 199 365 222 gh4. 5 156 237 335 213
44,52 139 231 365 243 44.54 135 225 353 216 44.56 154
253 361 282 44.58 1 62 324,246 44 6 159, 234 36
26644. 62 151 246 36%§2§2 44, 62¥159 ﬂ% 376 09 45%36
177 253 350 310 44. 56 276°369 288 44. 73P74 2589342
303 44.72 156 272 3316803 44.174 1422%%2 3530289 #1076
180 240 324 328 44.ﬁéﬁi77 2665839 288 44. 836066 27296342
286 44.82 149 262 3284282 44184 1512587 33812286 A0386
132 246 342 292 44.887246 2765869 30 44. 933149 2283384
299 44.92 125 262 3887810 44.192 1492284 3583279 44996
144 266 353 303 44. 987444 1938850 264 45 158 196 3347
286 45.02 146 199 3397831 45.104 1562885 33339213 286

44.8 166 272 342 286
44.82 149 262 328 282
44.84 151 237 339 286
44.86 132 246 342 202
44.88 146 276 369 303

44.9 149 228 384 299
44.92 125 262 350 310
44.94 149 234 350 279
44.96 144 266 353 303
44,98 144 193 350 262

45 156 196 317 286
45.02 146 199 350 231
45.04 156 185 331 213
45.06 159 161 306 210
45.08 149 174 299 202

45.1 151 156 310 182
45.12 144 144 296 180
45.14 161 151 317 164
45.16 169 166 320 146
45.18 166 180 289 169

45.2 177 180 286 172
45.22 169 146 328 174
45.24 185 159 269 169
45.26 188 139 306 149
45.28 169 159 310 177

45.3 190 169 320 185
45.32 190 151 202 161
45.34 188 166 289 182
45.36 182 146 286 202
45.38 193 172 306 193

45.4 196 193 289 172
4542 182 161 276 193
4544 172 177 317 188
45.46 169 188 272 196
45.48 185 149 262 219

45.5 156 135 296 199
45.52 159 169 279 174
45.54 169 154 317 182
45.56 177 154 272 166

45.58 164 154 289 164



45.06 159 161 306 210 45.08 149 174 299 202 45.1 151
156 310 182 45.12 144 144 296 180 45.14 161 151 317
WA BMsABs826 169 166 320 146 45.18 166 180 289 1BOI/GEB2®S5/001635
177 180 286 172 45.22 169 146 328 174 45.24 185 159
269 169 45.26 188 139 306 149 gtp. 28 169 159 310 177
45.3 190 169 320 185 45.32 190 151 292 161 45.34 188
166 289 182 45.36 182_146 286._202 45, 38 172 306
193 45.4 196 193 289%i§2 45, 452182 i@% 276 P93 451434
172 177 317 188 45 ﬁé 69 18§ 572 198 45, 48985 1148
262 219 45.5 156 13%°986 199 143 52 18H 16926879 17180
45.54 169 154 317 1é§6ﬁ5.56 189 1541942 16%645. 521864
154 289 16445.6 1744348 276 189 45. 672 161 2996 28918893
45.64 172 164 266 186515. 66 188 15429%H6 213645, 686451
172 299 188 45.7 1495723 2762084 45162 20729069 2993193
45.74 237 180 279 2%3.745.76 199 1881896 198945. 731396
190 272 196 45.8 1885249 282 1883 45182 20409204 299202

45.78 196 190 272 196
45.8 185 219 282 193
45.82 204 204 296 202
45.84 172 219 279 207
45.86 185 210 272 204
45.88 216 193 276 219
45.9 196 188 286 237
45.92 196 188 276 219
45.94 225 225 292 213
45.96 240 204 286 222
45.98 174 193 296 234
46 169 199 292 213
46.02 166 166 266 216
46.04 193 164 269 243
46.06 185 331 269 240
46.08 161 146 292 219
46.1 164 159 259 190
46.12 159 154 243 231
46.14 139 135 262 216
46.16 289 128 250 161
46.18 185 128 262 164
46.2 159 135 286 185
46.22 151 137 202 161
46.24 169 130 299 156
46.26 154 114 286 139
46.28 137 117 299 125
46.3 137 117 286 137
46.32 135 137 296 125
46.34 132 144 282 130
46.36 121 182 303 137
46.38 156 125 262 142
46.4 139 139 286 154
46.42 144 119 202 130
46.44 142 154 299 137
46.46 125 137 276 156
46.48 130 149 289 161
46.5 132 154 272 161
46.52 130 159 266 154
46.54 154 154 259 156

46.56 121 166 292 142



45.84 172 219 279 207 45.86 185 210 272 204 45.88 216
193 276 219 45.9 196 188 286 237 45.92 196 188 276 219
W@EB00840825 225 292 213 45.96 240 204 286 222 ABCOEBLWA/001635
193 296 234 46 169 199 292 213 46.02 166 166 266 216
46. 04 193 164 269 243 46.06 18f 331 269 240 46.08 161
146 292 219 46.1 164 159 259 190 46.12 159 154 243 231
46. 14 139 135 262 23@ 6. 16 %%g 128 0 16 46.1% 185
128 262 164 46.2 159°735 286 185 151 29$5161
46.24 169 130 299 1580 6.26 1154 114 986 13% 46. 2814237
117 299 125 46.3 1376927 286 1937 46182 13527637 29$9125
46.34 132 144 282 136546. 36 1181 1821403 1377646. 3816156
125 262 142 46.4 1396889 286 1984 46142 14427219 29186130
46. 44 142 154 299 138.686. 46 139 1371876 1580946. 486230
149 289 161 46.5 1324484 272 1161 46152 13028559 2664154
46.54 154 154 259 186.746.56 481 1661292 14246. 58 1449
142 282 135 46.6 1546154 269 1342 139 259 135

46.76 159 144 246 169
46.78 159 146 292 159
46.8 128 149 282 180
46.82 142 159 262 154
46.84 154 142 246 156
46.86 137 161 243 174
46.88 125 139 262 142
46.9 146 159 237 164
46.92 130 142 243 156
46.94 137 144 266 125
46.96 132 159 228 164
46.98 151 149 253 156
47 117 180 269 164
47.02 123 177 259 154
47.04 146 199 250 159
47.06 128 180 234 172
47.08 125 154 228 177
471 144 177 250 185
47.12 130 180 243 174
47.14 121 177 269 177
47.16 144 204 228 193
47.18 137 188 266 169
47.2 130 180 240 164
47.22 154 174 240 185
47.24 144 180 259 182
47.26 169 190 253 180
47.28 164 159 262 182
473 193 166 216 166
47.32 166 174 259 172
47.34 182 164 222 174
47.36 161 149 231 169
47.38 164 151 243 156
474 174 139 234 182
47.42 182 159 256 169
47.44 182 139 225 161
47.46 188 123 259 159
47.48 193 156 262 159
47.5 164 125 240 154
47.52 188 121 262 166

47.54 185 132 237 161



46.62 161 159 276 159 46.64 161 146 276 161 46.66 149
142 272 166 46.68 149 169 299 164 46.7 174 154 286 154

W@ 003205831 172 276 146 46.74 159 139 259 135 4PCTEB1HS/001635
144 246 169 46.78 159 146 292 159 46.8 128 149 282 180
46.82 142 159 262 154 46.84 154 142 246 156 46.86 137
161 243 174 46.88 125 139 262 142 46.9 146 152 327 164
46.92 130 142 243 6. 94 144 66 125 4
159 228 164 46. 98 §§:§49 25%315693 e 1%%84;691fé
47.02 123 177 259 7.04 146 1 .
180 234 172 47.08 12% §54 2287077 41PN 1483177 25@9185
47.12 130 180 243 1745%47. 14 198 1771289 1722847. 167244
204 228 193 47.18 1476488 2646469 4144 13(®3I80 2402 164
47.22 154 174 240 1456617, 24 159 18013059 188947. 269169
190 253 180 47.28 1646859 2626182 47393 194866 2160 166
47.32 166 174 259 1747.747.34 182 1641322 174747. 366461

149 231 169 47.72 151 156 225 213
47.74 154 156 262 216
47.76 130 144 237 185
47.78 130 130 234 174

47.8 123 164 246 210
47.82 156 121 210 188
47.84 137 130 253 149
47.86 146 123 250 164
47.88 137 121 243 174

47.9 164 128 231 135
47.92 151 139 246 121
47.94 144 135 228 146
47.96 149 110 259 144
47.98 142 121 272 121

48 132 119 253 132
48.02 132 121 240 149
48.04 139 110 243 144
48.06 132 96 272 137
48.08 125 135 256 135

48.1 130 121 253 144
48.12 123 112 282 128
48.14 142 100 253 123
48.16 137 123 259 146
48.18 125 125 272 123

48.2 130 119 262 128
48.22 146 100 246 149
48.24 139 132 259 121
48.26 137 110 240 137
48.28 139 114 202 130

48.3 151 137 266 128
48.32 161 149 289 130
48.34 177 130 269 154
48.36 144 114 286 149
48.38 180 121 259 128

48.4 149 146 296 159
48.42 156 144 262 154
48.44 121 151 266 159
48.46 166 139 266 135
48.48 144 193 231 169

48.5 154 154 253 164

48.52 132 154 269 166



47.38 164 151 243 156 47.4 174 139 234 182 47.42 182
159 256 169 47.44 182 139 225 161 47.46 188 123 259

WA B@5AT82A8 193 156 262 159 47.5 164 125 240 15BECHEBI®S/001635
188 121 262 166 47.54 185 132 237 16147.56 193 142 219
149 47.58 177 137 250 159 47. 672177 144 237 159 47.62
156 123 228 172 47. 64 164 144 237 172 47.66 159 130
259 190 47.68 161 46 180 §7 }gé 130 _%
47.72 151 156 225 % é? 74 156 1362 216 47 769930
144 237 185 47.78 30 2349974 4758 1232464 2461210
47.82 156 121 210 587.84 137 130 %%3 149247, 8616846
123 250 164 47.88 13# 921 2432874 47159 16427228 2380135
47.92 151 139 246 128647 94 139 1351828 14%647. 9616349
110 259 144 47.98 1486421 2723121 484232 1289 253 182
48.02 132 121 240 148.688.04 139 1101633 14265648. 0617232
06 272 137 48.08 1238885 256 1235 481d1 130 d4@1 2538344
48.12 123 112 282 128348.14 142 1001253 12%» 180

48.72 125 142 253 164
48.74 135 159 256 159
48.76 121 130 243 135
48.78 159 110 256 151
48.8 135 137 240 151
48.82 121 119 262 149
48.84 135 130 231 142
48.86 149 121 240 130
48.88 132 121 253 132
48.9 123 114 234 128
48.92 149 114 234 130
48.94 144 135 237 108
48.96 166 102 246 117
48.98 137 128 272 102
49 137 128 225 128
49.02 130 108 237 125
49.04 146 117 225 117
49.06 149 108 213 135
49.08 142 94 246 114
49.1 144 112 256 123
49.12 137 100 219 121
49.14 151 117 237 121
49.16 146 106 190 137
49.18 156 104 213 117
49.2 130 112 216 130
49.22 128 92 234 130
49.24 135 123 240 135
49.26 121 130 207 135
49.28 132 128 216 132
49.3 117 108 207 135
49.32 135 108 225 149
49.34 128 98 216 154
49.36 137 130 204 151
49.38 125 110 240 151
49.4 110 125 243 146
49.42 121 130 234 219
49.44 121 114 219 151
49.46 119 92 213 1566
49.48 137 130 202 149

49.5 144 123 240 121



48.16 137 123 259 146 48.18 125 125 272 123 48.2 130

119 262 128 48.22 146 100 246 149 48.24 139 132 259
wa2bs5468582% 137 110 240 137 48.28 139 114 292 1BO1/¢82®5/001635

151 137 266 128 48.32 161 149 289 130 48.34 177 130

269 154 48.36 144 114 286 149 #A48.38 180 121 259 128

48.4 149 146 296 159 48.42 156 144 262 154 48.44 121

151 266 159 48. 46 1§g %39 266, %35 48,48 144 193 2 i
169 48.5 154 154 25 Z 4 48. 594132 %ﬁ 269- P6648. "

135 151 276 159 48. é% 39 16f 546 16 48. 5§5117 164
282 166 48.6 128 159 180 4 18222866 16§

48. 64 137 142 289 1?2528.66 ﬂ?é 1691%66 1¢§248.6Q2§23
161 246 188 48.7 1024987 222 1180 48170 12520742 2539164
48.74 135 159 256 1%9628.76 1120 130183 1351048, 783259
110 256 151 48.8 13898637 240 1251 48132 12121019 2637149

48. 84 135 130 231 142648.86 140 12112010 13£p248. 8813132
121 253 132 48.9 1239884 234 928 48192 14921814 2349130

49.7 135 128 237 110
49.72 121 110 193 130
40.74 119 119 207 139
49.76 128 112 207 128
49.78 108 132 225 121

49.8 104 130 222 125
49.82 106 108 199 121
49.84 119 137 222 130
49.86 100 135 207 144
49.88 112 104 222 137

49.9 114 132 225 130
49.92 102 112 210 137
49.94 92 94 204 161
49.96 121 102 202 123
49.98 98 100 196 125

50
TABLE B

206 and d-spacing values of the significant XRPD peaks shown by arrows in Figure 15
for smilagenin in form VI (smilagenin channel hydrate). The relative intensity of each
peak as a percentage of the intensity of the strongest peak is also shown. A is 1.5406A

and the 20 range is 2.4° to 27.5°. The measurements were conducted at 25°C (room

temperature).
Angle (20)/° d/A Relative intensity (%)

3.463 25.49368 3.0

3.930 22.46393 7.1

6.467 13.65546 15.6

7.000 12.61750 3.6

7.851 11.25135 11.3

8.667 10.19453 3.2

10.130 8.72471 8.3

11.213 7.88477 3.5



48. 94 144 135 237 108 48.96 166 102 246 117 48.98 137

128 272 102 49 137 128 225 128 49.02 130 108 237 125
Wa@200040584% 117 225 117 49.06 149 108 213 135 4BCDE8B16b3/001635

94 246 114 49.1 144 112 256 123 49.12 137 100 219 121

49.14 151 117 237 121 49.16 14f4 106 190 137 49.18 156

104 213 117 49.2 130 112 216 130 49.22 128 92 234 130

135 123 24;) 49.26 12 %30 207 135 49.28 132
ATll6 132 49. 8108 207 1 49.32 135 108 225 149
128 98 216 49. 36 137 éﬁ 204 151 49.38 125
1 % %00 151 49. £89P% 25 243 14 9.42 121 130 234 219

453892 121 114 21948382 49. 46 11 213 156 49.48 137
1559502 149 49. $.3300123 240 124124@. 52 102 123 216 117
ABAB36 117 117 22821830 49. 56 11489180 228 139 49.58 108
106202 128 49. 6.04196121 207 138.819. 62 110 110 210 139
A1H.830 123 128 2198780 49. 66 10@3189 222 137 49.68 92
156813 149 49. 75.888B7128 237 1HB.5

16.550 5.35198 242
16.900 5.24192 48.0
17.221 5.14492 100.0
17.818 4.97399 26.7
18.377 4.82384 34.3
19.354 4.58246 18.7
19.752 4.49103 19.8
20.312 4.36847 26.0
21.837 4.06663 16.2
23.125 3.84295 19.7
23.630 3.76205 15.8
24,904 3.57235 1.7
25.868 3.44136 17.0
26.540 3.35581 13.2
27.100 3.28765 12.4
TABLE C

5 20 and d-spacing values of the significant XRPD peaks shown by arrows in Figure 16
for smilagenin in form VII (smilagenin IPA solvate). The relative intensity of each
peak as a percentage of the intensity of the strongest peak is also shown. A is 1.5406A

and the 20 range is 2.4° to 27.5°. The measurements were conducted at 25°C (room

10

temperature).
Angle (26)/° d/A Relative intensity (%)

6.459 13.67403 43.0

7.184 12.29531 18.4

10.215 8.65248 11.5

11.581 7.63461 25.4

12.639 6.99803 73.1

13.030 6.78879 100.0

13.658 6.47790 61.2

14.176 6.24260 93.2

15.150 5.84325 53.7



49.72 121 110 193 130 49.74 119 119 207 139 49.76 128

112 207 128 49.78 108 132 225 121 49.8 104 130 222 125
Wa@i200820580% 108 199 121 49.84 119 137 222 130 4BCBE6EBL®S/001635

135 207 144 49.88 112 104 222 137 49.9 114 132 225 130

49.92 102 112 210 137 49.94 9294 204 161 49.96 121

102 202 123 49.98 98 100 196 125 50 TABLE 2Qand

d,rss.wi ng val u_ess.gég he signifi t XRPD peaks shown
b6 dows in Fi 5 for smg' ninin formWVi

( genin cha é ydr at e) . relative intensity
of_" h peak as g centage o he intensity of the
st'r est peak i %o shown | 333 1. 5406A and the

2G e is 2.4 19889855, The nmedddtenents were
cbh@kitt ed at 25 471 8om tenper & e). Angle (2 q)/ dlk
RE-316 ve i ntensi4§9@® 3. 463 2049368 3.0 3.930
20.38B93 7.1 6. 4636373. 65546 15.66.77. 000 12. 61750 3.6
7228%6 11. 25135 B186PH48. 667 10. 19438 3.2 10.130 8.72471
B5AL. 213 7. 88B(7WrgB7511. 844 74466503 4.2 12.421
472598 8.7 13. W504080100 12. B7k3. 642 6. 48582 20. 4
15 269 6.33900 4244y2%4. 236 6. 25630 29.5 14.625 6. 05196
28.8 15.059 5.87850 23.5 15.566 5.68787 15.5

The foregoing broadly describes the present invention without limitation. Variations
and modifications as will be readily apparent to those of ordinary skill in this art are

intended to be covered by the present application and resultant patent(s).
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16. 550 5. 35198 24.2 16.900 5.24192 48.0 17.221 5. 14492
100.0 17.818 4.97399 26.7 18.377 4.82384 34.3 19. 354

wWa 288246238, 7 19. 752 4.49103 19.8 20. 312 4. 368HCT/28215/001635

21.837 4.06663 16.2 23.125 3.84295 19.7 23.630 3.76205
15.8 24.904 3.57235 11.7 25.86%8 3.44136 17.0 26. 540
3.35581 13.2 27.100 3.28765 12.4 TABLE C 2Qand
%Emsng val ues of the significant XRPD peaks shown
by—artows in Figure 16 for smlagenin in formWVlI

(sm |l agenin | PA solvate). The relative intensity of

each peak as a percentage of the intensity of the
skro SePEAR any oRE O 1% e WA crystallinerfosme AR AHA; Y VI and VII as

HHABDBerks, 2-4 to 27.5. The measurenments were
conlgg(gteergaat 25 C (roomtenperature). Angle (2q)/ dlk

Rel ative intensity (% 6.459 13.67403 43.0 7.184

.2953]1 18.4 10.215 8, 65248 11.5 11.581 7.63461 25.4
]r’%. 6%‘#89@18@30‘#@% ta slaymd » i rzgaling fympl 13, 658
6.47790 61.2 14.176 6.24260 93.2 15.150 5.84325
53.715.534 5.69963 82.5 16. 378 5.40768 67.2 16. 700
5. 3042dil456ni8 atdording t6 clhd8d] irb@ySallifie féith B1.88935 51. 4
18.820 4.71129 65.6 19.316 4.59146 60.0 20.334 4.36377
66. 7

4. Smilagenin according to claim 1, in crystalline form ITIA.

5. Smilagenin according to claim 1, in crystalline form V.

6.  Smilagenin according to claim 1, in crystalline form VL

7. Smilagenin according to claim 1, in crystalline form VIL

8.  Smilagenin channel hydrate.

9.  Smilagenin monohydrate.

10. Smilagenin hydrate at a hydration stoichiometry other than 1:1.

11. Smilagenin iso-propyl alcohol solvate.

12.  Amorphous smilagenin.

13. A material according to any one of the preceding claims, substantially free of

another form of smilagenin and/or substantially free of other steroidal sapogenins and/or

steroidal saponins.
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22.965 3.86941 44.9 23.523 3.77887 42.3 24.752 3.59400
37.5 25.448 3.49721 39.3 The foregoing broadly

wale®snoises the present invention without |im tBCT/GB2005/001635

Variations and nodifications as will be readily
apparent to those of ordinary mkill in this art are
intended to be covered by the present application and

resul t ent +CLALNVS 1 m | ageni n_.i n.any, one,or
e A e uER R B B Ot 17 Pre R el B jegehopte s0% by
ageighefpuretrherein. 2. Smilagenin according to claiml,
incrystalline forml. 3. Smlagenin according to
claim1, in crystalline formIQ 4. Smlagenin

or di fp i N [1ine: form.ll.l 5.
S e e Bl bo o ofE WERD ol Midl i Bptefy apout 90% by
\veight e feemgeni n according to claim 1, in crystalline
formVl. 7. Sm | agenin according to claim1, in
crystalline formVIl. 8. Smlagenin channel hydrate.

o . : . .
P ot | At Qe AT} B obthe Pt U Ha By 3boft 05% by
reogigmops forml cohol sol vate. 12. Amor phous sni | agenin.

13. A material according to any one of the preceding

cl aims, substantially free of another form of

SIML. | 30 @R 8B NHBCOH ] hél i -

st er oi dal sapogenir%g?)zﬁg?gi;@ggglg{)?gegfﬁgggyniﬁﬁs@lsﬂ) t%tlally pure
riealeted fornpprepardd A akdogray wals. of the preceding clai s

in at | east about 50% by wei ght pure form 15. A

mat eri al according to any one of the preceding clains

i18. atSnhikashinakeptopId Uldaoledlghe RubRidOtdTlalkR: 11A when present in
materi al according to any one of the precedi ng clains
ispbstantially qrure elated Sympprepsed ion pkilegrfr sealely, prcipitation from a

5 0 A0 B P FE R L St

kiolumye Byramotrbpic disbillaien.| ageni n wo- propyl al coho
sol vate according to claim 11, when present in
substantially pure isolated form prepared on a

o cal D k C _ -
1o} OG8N R SISO, spigenin,
trden btainede by ceydtallisatioh dimm bysohttientafepbstamtiadlyigur@kinfiBgenin iso-

19. S [ phar maceuti c or_edi bl e grade | .
ZHRY AL A BNl Bt 4 Hisrombedhineomie solvent which
AoyShctfbin® akb19Mke Wil Br@ilap@hit | on of substantially pure

sm | ageni n i sopropyl al cohol (IPA) solvate in an

anhydrous | PA-conpati bl e organi ¢ sol vent whi ch does

a .sol va

%t fS(r)r{i agenin accorgli%g% }:lta]in? %,l ig%%psltarﬁine form I or III as defined herein.

21. Smilagenin according to claim 19 or claim 20, when prepared on a kilogram scale.

22.  Smilagenin according to any one of claims 19 to 21, when prepared by a non-

batchwise process.

23.  Smilagenin according to any one of claims 19 to 21, wherein the anhydrous IPA-
compatible organic solvent which does not form a solvate with smilagenin comprises

acetone.
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20. Sm | agenin according to claim19, in crystalline
forml or 11l as defined herein. 2 1. Sm | agenin

wa@e@snaeiseyy to claim 19 or claim 20, when prepaP€dGBR00&/001635

kil ogram scale. 22. Smlagenin according to any one of
clainms 19 to 21, when preparedgby a nonbatchw se

process. 23. Smlagenin according to any one of clains

to r e he.anhydrous, | PAc tible or j C .
Zh v e RemE Y & RS, pRF TR R, BETh, proceding
cobaipisi is eglndcitonéthZshe ¢ BORPAShE! ESmFE¥RT k&lbdie &om: one or more
material according to any one of the preceding clains

i Gihefqmaariate 26FRingnte 6RY retce of Uthe Huecedbig slins, another form of
. f . / .her .ari_al:s ordin o
RENBELA, ahd OBl biahelley (BUPE B BCpR SPPERR inactive

smatb@geni n, any other biologically active material,

and any biologically inactive material. 25. A

conposition according to claim 24, wherein the other

fmr m - L . . _

" o PP AR DM AREEE Wi 1 et B ol dohin, when
qiresient, Bcrpstalbihe fornPB as flefinadderais. a nedi canent ,

foodstuff, food supplenent or beverage. 27. A nmaterial
according to any one of clainms 1 to 23, for use as a

medi caneHpositieR debetiiing {08EIns WAPLLBRRL 9, i%?‘ﬁgé 39€ medicament
28. A nmethod of preparing a conposition according to ’
dpgdstHb feed suppiemenpar beyepage. conpri si ng adni xi ng a

mat eri al according to any one of clains 1 to 23 with

one or nore further conponent selected from one or

1201 € AOtiudéridBicesidilgStoagB0bak B8 cl@manytPns, R sk als"P mbdicament,
to 23, another formof sm|agenin, any other

dpesissgf. deed spprlemepbonkgvsragal | and any bi ol ogical |y

inactive material. 29. Use of a material or

conmposition according to any one of clains 1 to 25 in

8e rameftadt off grepiring sedinpesiied acdoadielg tiolfahy ohe @ claims 24 to 26,
%Elgl.e.rrent qQr, beverage, 30. Use accordi nfgsqlto cl ai m 29,

SRS 1adEIHRg; L Rt ascopdaE e B0y 1056 PIstgpiselnin 23 o¥ith one or

I i n L t
NS o LK by PR Bl R o
dne bt esinmbésiot 93,symathenfsm obgniilagsrendysy wied:i sibloghtdily active

allied cqnditiqgns, .nhon-cognitive neurodegeneration,
%@MWEPIOE%F%}BUQEQ}}V%FH% neration,

not or - sensory neur odegenerati on and | oss of receptor
function in the absence of cognitive, neural or

R8ur dlsaod Wl materinbal compusitBh. acdomightedamyf one efitlainmd 1 @b 25 in the
a hu or ~non-hunman ani.nma uffering fro or

BrrduidilrppLa piscicamenl, R 00 SEPRIGTERAROCKF8E- bl 00

chol esterol |evels, obesity and di abetes obesity

ééndrones, cognitive ggsfunction and allied

ndilise apeprdingrio ctami 29, whernin tlwdmgdinement; Godstuff, food supplement

- | 1] eur r.degeneratjgn .
BEEFABY X AEU-AMAEN eoRBRFS A b pighas vt
flavelst i obRsityn ahbediabaenapesily §@itbiney,€codiflivedldySfinction and allied
neuy.Qnuscul ar i npai rment, which conprises
SORAPTS: er DARTCOFURR s BFWOHREFRPIAEON. n o MIAB-ADSNHIYE malneurpmuscular

SLiSHYE, Ity UL R, SISy fggion i e
aseocao g ghibive) miuml 3t newbhmusdubartivpaidmiea|! i s a hunan.
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33. A nethod for obtaining pharmaceutical or edible
grade smlagenin or a derivative thereof, wherein at

wo e@stiossee step of the process includes preparP@DGB2005/001635

mat eri al according to any one of clainms 1 to 25. 34. A
met hod according to claim33, aherein the material is
prepared in the physical formof an isolated dry solid

in O ' h.as a crystal slur.r 35. A
ko el ot BB SRR of st Wb s from, or
SetistepytIY 1, iaScqrdéiar ssedted ot fAEIMbIdodaElbIEM OB levels, obesity and
unsol vated. sm | agenin. 36. A nethod according to any

otiabeses Qhesitysymiomes, sognifiye dinetismpndsillies eanditiang: Romycognitive

t p L j.ca LRl e ar .
G NN —
f modsdegérferatfomoahdsloppbEraeapton furedve iR g abiénceroMBIghdfre, neural or

of adjustjng snilagenin between the, anorphous form and
tWQ}J&lWPi&F RpET gty which qomprises adipjnistering toyihe gaid hgman or non-
asurhe RiiaOef LRtyve GRBREI oF atQﬂﬁCerbfr%Béiﬂgn Q%co?cﬂ to any one of
adjusted formof smlagenin froma solution of a PPt
stlaimsfldp@3of smil agenin in an appropriate organic

sol vent or solvent mxture, optionally in the presence

of water, to obtain the adjusted form of

S30. | a0 iR corlinBRb RPAMANIC QhElelithb AnfihAlid Rfmaiher €i n

the smlagenin is adjusted between the anorphous form

and the crystalline forms I, I, IIl, IIlA and V as

ei fined. . 39. A nethod accordi tg claim37 or . . .
o st 8 aptihyng b TARCluRERG Hedf et Firdloppaid of b derivative
ahefeof, Hherein Aleast oAk sRE GIHEY FtBcdse ifilide8 PeepRfing b #hdtBriat according
to 23. 40, A nethod of adjusting the hydration | evel
dP aayPregkdlsmspeiodden t he anhydrous, di hydrate and
internmedi ate | evels, conprising precipitation or other
crystallisation of a first formof smlagenin froma
. utA arthdideaceofdingtoasiaiapPs, opticréih ehOf@eefial isgREYaREd indthe physical
sol vent m xture, Oﬁ%ionally,in t he presence of water
18T 8 & ’ﬁoiéfﬁdl fﬁgéﬂ 1homin ajliduid medigmsiick @s ryaystal shity.
| evel. 41. A nethod according to claim40, wherein the
adj usted f.orm of smilagenin conprises a nateri al
a&d¢ orAl nrethadoacaondimge abinc Bhiomslaiim t3d, WherelPthe Gmiilagadifl is prepared
19 to.23. 42. nmet hod according to any one of clains
33 ﬂfeofoﬂ,()fiaé?ﬂ%%"rs %ﬁlﬁfﬁﬁeéisﬂ’&a%‘?’grbari ng a derivative of
smlagenin fromthe material initially obtained. 43. A

met hod according to claim42, wherein the derivative
i3$. a Aomsthodgcedrdingitb age nntof ddimsS3i to 3§efirther odmaprising formulating

e R iy oSt G G Bt S R ok o et o o
mdi@aeaﬁt,rfoodmifgtfog@gm?iei%t 8Sb&ktde¥i Ng a materi al
0]

according to any one clains 1 to 23 and 44. 46. A
prodrug of smlagenin, when obtained by a nethod

%“790%3'%9&118&’ 811 %'djﬂsf}gg osrmii:aLg‘rélri1ir1{1 %gt'ween the amorphous form and the

crystalline forms I, I, TI, IIA, V, VI and VII as herein defined, comprising

precipitation of an adjusted form of smilagenin from a solution of a first such form of
smilagenin in an appropriate organic solvent or solvent mixture, optionally in the

presence of water, to obtain the adjusted form of smilagenin.



10

15

20

25

WO 2005/105825 PCT/GB2005/001635

80

38. A method according to claim 37, wherein the smilagenin is adjusted between the

amorphous form and the crystalline forms I, II, ITI, IIIA and V as herein defined.

39. A method according to claim 37 or claim 38, wherein the adjusted form of

smilagenin comprises a material according to any one of claims 1 to 23.

40. A method of adjusting the hydration level of smilagenin between the anhydrous,
dihydrate and intermediate levels, comprising precipitation or other crystallisation of a
first form of smilagenin from a solution thereof in an appropriate organic solvent or
solvent mixture, optionally in the presence of water, to obtain smilagenin at a said

adjusted hydration level.

41. A method according to claim 40, wherein the adjusted form of smilagenin

comprises a material according to any one of claims 1 to 10, 12 to 17 and 19 to 23.

42. A method according to any one of claims 33 to 41, further comprising preparing a

derivative of smilagenin from the material initially obtained.

43. A method according to claim 42, wherein the derivative is a prodrug of

smilagenin.
44. Smilagenin, when prepared by a method according to any one of claims 33 to 41.

45. A method of preparing a prodrug of smilagenin, which comprises esterifying a

material according to any one of claims 1 to 23 and 44.

46. A prodrug of smilagenin, when obtained by a method according to claim 43 or

claim 45.



