10

15

20

25

CHEM CAL COMPOUNDS Fi el d of the Invention The present

invention relates to novel anorphous and crystalline
wobanww4gdes sar sasapogeni n and its hydrates and BOTAGBReE/004266

Background to the Invention It is well established

that sonme organi c conpounds can crystallise in a

nunber of different polynorphic fornms or crystal

habits, which may conprise the conpound as such,

sol vates of the conpgunicAycEVAEOUNDShe conpound, or
conbi nations thereof. Alternatrvely, the conpound,

sol vate or hydrate nmay precipitate as an anorphous

solid. The stability and,bigavai jlity of the drug
product may vary acco q e ‘kﬁﬁb ynor phic form
present. The choice of crystal formis thus a critica

aspect of drug devel opnent (Brittain, Pharm Te li] pP. £
. FERSCADIRYINgNGFOIBIeS PhaRtHel SHOTPBRORd TeHsigling | foms o

BypbpEenif it R addlol i &1 Chem Nater. 2. b

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

to 169, 1997). Sarsasapogenin ls n AlB-cis spirostane
steroi dal sapogeni &M—ﬁ%—‘ﬁﬁé’%ﬁ%: Deri vatives
are known, of which there may particularly be

mentioned esters formed with the free OH group at the

18-iposilt establishedy that abmw onganipecomporads camgEYSEWise 1y fgrumber of

: exanpl e carboxylic_agi el g: .

8 SRR RSN SR BTGl Sompe e compound o
US| dddtsest iha\enpoand, eirted be theasonvadundpbe combinations thereof.
therapeutic agents in human and veterinary nedicine :
Atetnativelio the qoarnpyadt SOV aka PFRY JEH@I Y BT arAvyAgRorphous solid.
treatnments. See, for exanple, US Patent No. 4680289

(use of sarsasapogeni n agai nst obesity and di abetes

TRe siabilite yandr bisesdilability edf éle, diSgnpivdacts maydvary according to the

ﬁ%;&ﬂéﬁ%&; R?fgglnts g’tl‘gg:a I,:;é;glgé é%gr?f%ggq% iﬁ%ﬁ@{g qutsléal %%psect of drug
development (Brittain, Pharm. Tech. pp. 50-52, 1994; Yu et al., Pharm. Sci. T echnol,
Today, 1, pp. 118 to 127, 1998; 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).

Sarsasapogenin is an A/B-cis spirostane steroidal sapogenin having the structure:

Derivatives are known, of which there may particularly be mentioned esters formed
with the free OH group at the 3-position carbon atom in the A (left hand end) ring, for

example carboxylic acid esters such as sarsasapogenin acetate.
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(use of sarsasapogeni n agai nst senile denentia);
WO A- 99/ 48507 (use of sarsasapogeni n agai nst

woQnmius@hs characterised by a deficiency in PCT/GB2005/004266

menbr ane- bound receptor nunber or function);

WO A- 01/ 23406 and WO- A-01/49703 (use of sarsasapogenin
derivatives agai nst cognitivedysfunction and allied

condi tions, including non-therapeutic use to enhance
cognitive function in nentally healthy humans and

ani mal s); and WO A-02/079221 and WO A- 03/ 082893 (use
Sefsasapogerinpod é derivatiyesbdvesen idestifipd peofluablaihgepeutic agents in

non-cogni tive neurodegeneratio non- nitiv :
}'ﬁlglljlp g S\éetefrglrar}arengglﬁé regq.nlr&ol ’no -ﬁgl}apglrghcglgtgg}an ande nor.l-human animal
tRat Qe 0868 fof eRdinFle,dUE (3ger®NJ. €IG0L8Y (usel BE lshiSskapdgeniie against
absence of cognitive, neural or neuronuscul ar o
qbesi eRS ritigbetgsn oberdy t HYBArORE);s X4 o offe nVRIess Kigwdrglications of
r i <t R r t.har :
gL A AR, LU PT R e D G i
(necr yBt sdrkdsapdgenin odgafist S asfro gderhentia);0 nWAL-A-OME8HYHV e(use  of
Iarge ri.smatic crystals with a Itila goint.of
SP6SAPOECTIY BEIgH iogis FhytaeiEeed §Y BgfcioRsteih meppgame-bound
r§ tdr0 mider 1834inctiRg! YWIRIAL0HE84RN £l IROSAIARAYES! fuse of
rom acetone gave a product with a nelting point of .
51695250 2000 Clenwratives wagsingh ctnenifsd dlysfongtinnal dnds atliedn conditions,

Jfrom al cohol (Si.npson and Jacobs. J. Biol. Che 9
198 R Reraesh RS R B R SipsPol Ty Rt humans
a8 lahnifdls)p ahd WOIA- DDA 79z DdMeE WahiAa03Ye82898QWse of sarsasapogenin and
recrystallisation fromethyl acetate possessed a

desivetivey p8iergofof agagust 1 9BOrECegNitivg t meBipdageneritions o non-cognitive

r pni ' el l..an |
RRTERA Sl e TR T LGBl BRIl St g recetr
fAnatioatia the fbB6ncefd cofiitivé, detialor dBdmuddblak anpatmait).
reported a nelting point of 2000C for

sar sasapogeni n. Marker et al (J. Am Chem Soc. 65, pp.
207

h EAdithoR g’ﬁ'ga%a%(;g%ﬂl% is%ogzﬁoegs GRAf betulsb2dn the Tar}ufacture of

sarsasapogeni n acet ate shows p%?@nnrp iC %orns mel ting
aher kRBeil@%ommbudds t o 142 0C.

It has been reported that recrystallisation of sarsasapogenin from acetone gave large
prismatic crystals with a melting point of 199-199.5°C (Simpson and Jacobs, J. Biol.
Chem., 105, 501 to 510, 1934).

Recrystallisation of sarsasapogenin from acetone gave a product with a melting point of
199.5-200°C, which was unchanged on crystallisation from alcohol (Simpson and
Jacobs, J. Biol. Chem., 109, 573 to 584, 1935). These authors reported that the melting
point of the product obtained upon recrystallisation from ethyl acetate possessed a
melting point of 194-195°C and attributed this to polymorphism since elemental

analytical data was consistent with the molecular formula Cp7H4403.

In J. Am. Chem. Soc. pp. 846 to 851, 1939, Marker et al. reported a melting point of

200°C for sarsasapogenin.
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The nelting point of sarsasapogenin froma nunber of

sources was always in the range 199-2020C. However,
woOheooroagdeyst al | i sati on sol vent was not stated aou/GH2e05/004266

article made no nention of polynorphic forns of

sarsasapogenin. In J Am Chem Soc. 77, pp. 5661 to

5665, 1955 Wall et al. report®d that sarsasapogenin

crystallised as plates fromacetone with a nelting

poi nt of 2000C. Scheer et al. crystallised

sarsasapoafnln ethyl acetate fron1llg?t%£etroleun1a
Murker ¢fed. &. et tth dof.ritS, pp. 1198-tedgg 3 abp. 07yreported that

sgqsasapggegl% pce?%ﬁ glmws %gﬁ'no fé)\%és(s lingltg%%? ?%@%%laﬁd 48 to 142 °C.

T}%ﬁﬁélbﬁggbm otf@elrédsalsbge@mrﬁor@fa rS@{bea 6 ARAGERI Wast e@w@ﬁs in the range
wever, the recrystallisation solvent was

190208, Heavayapdhe raspistallesation selventevassuot gtated sk the rartlcle made
m (0] h |
R SR RGRRbhAB TaRR  r 8, Po e

observed. No nentioned was made of pol ynorphi sm but

t he i nmpact of |rrpur|t|esuonth n i nt was

Rovedn. paliaanstoct Hh PR ety ot apsrolss Wl ] oported  tha
i méo tallise@ 44 Pﬁ%% HohPaLicheSPALA frieﬁm‘;gr PO i20@"@

sar asapogen X-ray powder diffraction
(XRPD). Fromthe data present ed it cannot be concl uded

at th| for conresp onds t.0 of the.for
D8t bl AOREIRRETRERogenS, PR Berhist oRL Thnt petroleum and
AREIEN x%eﬁ&ﬁb/@f BURE1 9NC QS IRERLAA., eumi Thbi. Soc., 77, pp. 641 to
ref erence. pendi ng on the adm ni sfration route

@6s19%d- in the therapy, it may be desirable to inprove
or at |east control the stability and water solubility
of the sarsasapogenin, to obtain a desired

Wanay al.| abiBibk Cherf 193¢ pp.F5a3t toes4811052) tepoaed &&Sﬂnsltmg point of
the manufacturing orpurification Process if th
sorsassippEenin snbe ge0% ayey, Ithe: spcrys aﬂwe‘u%ﬁ@&@rﬁmmt pfated. The

ﬁ:a%gr Peepo%tgé] ttfle(t)cl tlhe tse of a Kofler microscopic melting point apparatus having
polarizing disks allowed for the crystal form or habit to be observed. No mentioned
was made of polymorphism but the impact of impurities upon the melting point was

noted.

Parsons et al. (Henry Ford Hosp. Med. Bull., 12, pp. 87 to 120, 1964) described a
specific crystalline form of sarsasapogenin by X-ray powder diffraction (XRPD). From
the data presented it cannot be concluded that this form corresponds to any of the forms

described herein.
The prior art publications acknowledged above are incorporated herein by reference.
Depending on the administration route desired in the therapy, it may be desirable to

improve or at least control the stability and water solubility of the sarsasapogenin, to

obtain a desired bioavailability profile. Furthermore, it can assist the manufacturing or
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In principle, the water solubility of polynorphic

fornms of an organic conmpound is not necessarily the
woeaow/gisal | fornms. Therefore, the use of speeCTiGB2005/004266

crystalline fornms or habits can offer useful contro

of the water solubility. In the case of sparingly

wat er sol ubl e conpounds such d&s sarsasapogeni n, even a

slight adjustment to the watersolubility by nmeans of
paRfiddionSiro®as if thel §igbiRGI MWtk cofubtlity odnhe tdreasapsgehin can be

processi ng or biol ogi cal advantages. W have exam ned
contiqtedci al | y avai | abl e sarsasapogeni n and have found

that it occurs in a specific crystalline form which

we have characterised as formB. Figure 1 of the

Iﬂ?ﬁ?ﬂip&?ﬂigﬂgfgﬁgﬂ golubitisy shpolgmarphiRRDmp atf taarargaiit apmpdund is not
A sy i trons, Fi h diff i

iy boios, gL Eome b e fshove e h! (a1 o0l s o
h%gﬁsr CROS R JEehd :ccﬁn@&%fytﬁb Sydtet GOlubllitRC dn thd baselfaipheskly water-

roma sanpl e of comrercially availabl e sarsasapogenin
solbhi padpdundm sBtleraal sirssapogerin, ¢vame stlight pdiugimend iy the water-

This..is an exanpl e of..form B crys ' .

SQQ’@]&% oA, VTR %5%“3& e Fﬁ/ne ﬁ%“%&é‘? nREPuEThS fier useful
PRbAek8h g S2bidiokidapsdvaimiey. equipped with a XYZ stage, a

| aser Vvideo m croscope and a Hi Star area detector.

Typical collection tines were 200s. The seal ed copper

Cu K iatjon: . .
455t S0 AR R
ialspacifptiysiallon fome vidclappanat daraterzed pefbrofBa si ngl e

Gobel mrror coupled with a pinhole collimtor of 0.3
nmm di anmeter. The beam di vergence (effective size of

. - i. . f ' .
e
AREBIS ORigin® Detsmes Odiffauntialiscaniiag glofiimetiyr (S dtaceend Figure

£ DERETEImSTS BANSS O OFeea L ASHBHLA Rssample of

commercially  available  sarsasapogenin  obtained from  Steraloids, Inc.

(www.steraloids.com). This is an example of form B crystalline sarsasapogenin.

The XRPD pattern was obtained using a Bruker C2 diffractometer equipped with a
XYZ stage, a laser video microscope and a HiStar area detector. Typical collection
times were 200s. The sealed copper tube (Cu Ko, radiation: 1.5406 Angstroms) voltage
and current were set at 40 kV and 40 mA respectively. The X-ray optics on the C2
apparatus consisted of a single Gobel mirror coupled with a pinhole collimator of 0.3
mm diameter. The beam divergence (effective size of the X-ray spot) yielded a value of

approximately 4 mm.

Brief Description of the Invention

The present invention is based on our surprising finding that new crystalline forms of
sarsasapogenin can be prepared and that a novel amorphous form of sarsasapogenin is

expected to be preparable. In particular, but not exclusively, we have found that
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expected to be preparable. In particular, but not
excl usively, we have found thatsarsasapogeni n shows a
wgnremto4gaeopensity to crystallise as new sol vat B6TaB2005/004266
hydrates, with organic solvents or water respectively.
Crystallisation with both one or nore organic sol vent
and wat er has al so been obsedved, and the expression
"sol vate" used herein includes such forns.
sEashPSS SR Showks heerBit PREFenkieP toodrytthitise asmue kolvatesrer bydrates, with
sar sasapogeni n of fer substantial advant, ggs in the .
organisf sedyantseorayvater sespetively: seEEpbléBHIM “ﬁald Gthone or more organic
erivati f or I - AcG i 1
sS4y ¢ YEBL &S aps0 AR Booiy B OBl RplossifRiE BRI s hercin
il6des degkhs Aoaas apdgethermorne, cthys pedpeitiee ©O6r theke novel forms of
(non- hydrate, non-solyate), or in the_form of

Se1sYsEPREINITh eo‘r;feﬂ ngp%talgﬁ h@éyaé{t%g_es TH g}ey SIP%{Hf?%‘éTe and use of
s§1§53§?§$&%ﬂgﬁm i dEYafifes! (Tor@RYmPREMRN-bRire. Of
crystaffine forms A, C D, E,'F, G H I, J, K L M
N, O P, ®BR Genl, Gen2 , Gen3 and Gen4 as defined

herejn. Certain ones,of these crystalli. L
Apie i Bisheshert o e prettar eyl B B e eflebapgecnin in
chstdIRRE TR RI(hoR B @¥te, hbALSolvaeY OF B the foron af s@egtlline solvate or

aspect of the present invention, there is provided
hydra¢asapogeni n sol vate, preferably in crystalline

form The organic solvent used may be sel ected from

those indicated bel ow or other organic solvents or any
THrytAliRs seQEpopehinanay beireafy. oribhue nare wf trysgdlinectorms A, C, D,

solvent” is not intended to b estricted .t ur .
3 o & JoK, Lol ofn s G CIti <o G518 A0 G5 S gfined herein.
hi ghly sol uble at roomtenperature. It includes, for
exanpl e, other organic conpounds which are |iquid at

Cetie badsusfethesc briystaliink fomng hrousoldiéegr ankhcertain @hes pwe hydrates, as
sar sasapogeni.n, . organi ¢ conpounds whi ch can be taken
‘Hﬁ“@%@dnpﬁﬁpgﬁ@%ﬁ@%ﬁbgenin crystal structure on

slurrying the crystals with the conpound in |iquid

form and m xtures of such compounds. Generall ) .
‘Bpeakicogdinghto er seeonil osspieet ohdhe spreseat Apvgbionn tagig yisgprovided

stagu(?s.'ﬁlglatf)logéni}llvI sglqgt%f pl%?qubelydl}l fcl;yi/s?alffiﬁé’ foln'ﬁ. tHfe Q)?g%% 5d1Déht used may

be selected from those indicated below or other organic solvents or any mixture or

combination thereof. The term “organic solvent” is not intended to be restricted to pure
solvents or to solvents in which sarsasapogenin is highly soluble at room temperature.
It includes, for example, other organic compounds which are liquid at temperatures
achievable without degradation of the sarsasapogenin, organic compounds which can be
taken up into the sarsasapogenin crystal structure on slurrying the crystals with the
compound in liquid form, and mixtures of such compounds. Generally speaking, the
criterion is that sarsasapogenin should be able, without undue difficulty in the prevailing
laboratory, pilot or commercial environment, to be dissolved or suspended in the
organic solvent material and precipitated (and preferably crystallised) therefrom, or to

be slurried in crystal form in the organic solvent material.
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| aboratory, pilot or commrercial environnment, to be

di ssol ved or suspended in the organic solvent nateri al
wandoepagss pi t at ed (and preferably crystalli sedPCT/GB2005/004266

therefrom or to be slurried in crystal formin the

organi c solvent material.Furthernore, according to a

third aspect of the present ifwvention, there is

provi ded sarsasapogeni n hydrate, preferably in

KhitRiRdre] B&otd@hgto ACHfddhspect! 6 the d@"éﬁdnh ieepeioh, tierd Bheprovided

present invention, there is provi ded anor phous

wrsnsapoapon Bydrate, misksebly dveyselingdomt. sar sasapogeni n

and associ ated nethods therefore of fer enhanced

control of the preparation of pharnmaceutical or edible

AtRUEnS a6 S05PMoBPEt, ofathd prBsenp dsention,i thyreods proeidad iangrphous

phar maceuti cal or edi ble grade sarsasapogenin with

SarRapabP8eNdel i very and bi oavailability characteristics.

The crystalline or anorphous material of the present

i nvention may be present substantially free of other

Tlesenovd] foansaf spoggmiganiarmd asseidbet rmthOQS Iﬂ}ﬁrqifp‘é@eof&r enhanced

ot he iﬁer oi dal sap n| ns "ﬁg ]g) on NS: and th
oL o] b Prepfat G DL AE e R OE R §ie9P salBpRkfin, and the
%d%&%ﬂftj/ ep pP@i)‘Anﬁé %ﬁ%ﬁ*&%ﬁ‘uéﬁ? oPE&BRNEralld s@bashp@shirah@ttimproved

by weight pure form for exanple at |east about
drdivetyyandeiiapivailahiliy oharagieristins. exanpl e at | east about
80% by wei ght pure form for exanple at |east about
85% by wei ght pure form for exanple at |east about
PROOBYstaRh bl FHOPhOGY Matdriul €K s peesaiit hlﬁ&ﬁtlomhﬁalft be present

95% by wei ght pure form for exanple a east
grb%?a@ 1yefr gehp gﬁ}eé fopsypf pgpasg%aggg}nearé{;{/ @i;ﬁanggl&&ree of other
%ﬁr@&é%’sea?gg%ﬁﬁs D& st @b sk &nﬂ?t erials according to

I nvention may present in any suitable
physi cal form for exarrpl e as an isolated dry soI [ d
whi ch be fl owabl e or wabl e, an isol ate
1 costabing fr FMOTERAUE TRSEIND 3&%@?@ LV eon H@V iftprably be

;Iﬁ@yen@ﬁn LR HBbEGH ﬁj% b@’%&%ﬁ' e 8nd, B6r HLBHRO bt least about 70% by
vention may If desifed present in

weight pure form, for example at least about 80% by weight pure form, for example at
least about 85% by weight pure form, for example at least about 90% by weight pure
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.

The materials according to the present invention may be present in any suitable
physical form, for example as an isolated dry solid, which may be flowable or non-

flowable, an isolated wet solid, or in a liquid medium such as a crystal slurry.

Any of the materials according to the present invention may if desired be present in
admixture with one or more other materials according to the present invention, another
form of sarsasapogenin, any other biologically active material, any biologically inactive
material, or any combination thereof, The said other form of sarsasapogenin, when

present, may be crystalline form B.



10

15

20

25

30

adm xture wth one or nore other materials according
to the present invention, another form of
weaimagsgegeni n, any ot her biol ogically acti vePCT/GB2005/004266
material, any biologically inactive material, or any
conbi nation thereof. The said other form of
sar sasapogeni n, when present,” may be crystalline form
B. The present invention further provides nethods of
TRE pradend SnveiBort AR droviBed BRIt mg@ﬁﬁpqg@wf talline form of
between the forms A, B5 C, D, E, F, H_ I, J5K5L5MbN5
s@sasRpogBREb@waen theda?BGANB, &n D, Gel4 G, hethbds IefM, N, O, P, Q, R,

dj ust i t he f of ogenin ' .
G St ant b RS FERRERRG B R ishiaBogenin between
i@ dindsiphtgs tahe dystaldibe oforas, s@l vaétheds bevadjusthg the hydration or
sar sasapogeni n. The present invention also provides
sohvetienilevelnt spisessRePEN t he naterial s of the present
invention, preferably by precipitation froma sol ution
of sarsasapogenin in an appropriate organic solvent or
Téelpreseht imvettioneglsoptoviiealmethads fohprepeadisetheenatrislatoé the present

R T R A T
aggxtrogriltl%i Srahtii8 GoRiehbi AHvER! APdufeaRpRnalserh the fHesdnty of water.

asapogenin. In cases where the precipitated
Sweh eringthod snay inecludatthe use hi dryatallisation madifjerpeas will be known to

converted to unsol.vated.and un rated sarsasapogenin .
oGy i e Py RS 0GR I PSR BRAF §60ksHbogenin.
Ih \hdel SheR M ipEtRPifatddhatethallioh selvhielor Gglitat) 118§ may be converted to
sar sasap];%enl n, particularly but not exclusively on a

¢ pad urhydiatedssagsapang gerin by, fuiherstepeonpr i ses
form ng hydrated sarsasapogenin crystals in form C and
subsequently drying the hydrated sarsasapogenin
Ty praabst, ipveafien afhkief@t furtterpproaides ea bakthod alfutpurification of
800C5 nore preferably bel ow about 700C5 nor, .
SASaTARP SN Hﬂétv%%rgzbwtnoé @&Sltf%‘ym %F?fémgffi@éwuﬁ%ﬁtwng scale,

vﬁﬂ%E&ﬂ%ﬂi?&Jslféfnﬁ]ﬁ@ﬁi@aﬁéﬁts%ga%gggﬁg.rc £k & pah @ hhdSubsequently

sar sasapogeni n. present rnVention provi des an
dayihg rthahiydetededarsasapogenip urystals, aprefenabdy at artsmpenpbye helow about

Sﬁgéfﬂ'm;%{ g{elfqu@oqg &ygﬂ)gvf al??g)ilict: E]ﬁ*?é,\éﬁb% grgge?ab%? ggi%(zvcaitb%ut 60°C, to form

relatively pure substantially non-solvated non-hydrated crystalline sarsasapogenin.

The present invention provides an alternative method for purification of sarsasapogenin,
particularly but not exclusively on a commercial manufacturing scale, which comprises
dissolving sarsasapogenin (including any solvated, hydrated, crystalline or amorphous
form thereof) in a mixed alkane/ketone solvent, preferably in the absence or substantial
absence of water, and precipitating sarsasapogenin from the resulting solution as
relatively pure substantially non-solvated non-hydrated crystalline sarsasapogenin.

Generally, the desired end product will precipitate directly from such a solvent.

The expression “relatively pure” in the context of these purification methods refers to a

level of purity higher than the starting material.
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di ssol vi ng sarsasapogeni n (including any sol vat ed,

hydrated, crystalline or anorphous formthereof) in a
wonami4gdekane/ ket one sol vent, preferably in thecalecBsRoss04266

or substantial absence of water, and precipitating

sarsasapogenin fromthe resulting solution as

relatively pure substantially non-sol vat ed

non- hydrated crystalline sarsasapogeni n. Cenerally,

TglE g)ﬁéééﬁﬂ' iﬁ?éhtfo%dfuﬁhaﬂbf@ﬁdw 4 broREQRCbPbb@irndipli#fbbantitalanedible

a solvent. The expression "relatively g;reﬂ n
grdile sesasaprEeroh ot hdsevasye ithdrecft(farexmapleod $-gstst degvatiyeguch as a

l evel aof purity higher .than the, startij ' .
SEa e L ot RY o g s eSL Be R Shl ProctiPincludes
pedpafthf siigasaPeseiBr Bitine @2 mo2é o LleFbendoealing to the present invention
sarsasapogenin or a derivative thereof (for exanpl

e a
o3-wherein ther Pagessy EOTBRIANSS o PaTIHCcaiN BIehadc agrording dp ethe present

i]iq‘ﬁeeilki\(g tiMe) Sar%aepro Ll ¥ defifsitveCtErent ?r&gggeo{mtéﬁ%l@ﬂ Qf ]féﬁ§ suitable

udes preepari-ng sarsasapogenin I n o re o
1&hk of gblatias e hgingioh and lie apy esialtle iphysioali foompfor example as an

Wherein the process, conprises a purification method
ispleted drmglidor iha ﬁﬁ?‘éé’é‘?rgt‘pum ﬁ‘&é‘n‘isi Jg YSFREWEYr sasapogeni n
or derivative thereof may be prepared in any suitable

| evel of solvation or hydration and in any suitable
Theyssutaht ploarmacéusicaleoraerdphle grasleamrsasapogenial o dgrivafivedhereof may
et SR NEy 2Bl el e Rod septemnt
bedrage %W}%eoﬁu RinentfoMe t BeEe dbrniEMidIE may be performed in
subsequently fornmulated into a suitable nedicanent,
doowvetdionalimaingdd suppl ement, beverage or beverage

suppl enent form Such fornul ati on may be perfornmed in

conventional manner. The novel forns of sarsasapogenin
THeNOVEEfbrRY of RErsivapsnin provided be thepesas snwentiompessessfa number

advant ages over the known form _ particularly jn.ter .
odfacy 565 BB eIV B SHIRS DR o gk ptabiliorpRd pandling
&%a%{&i &S Ph&ie ARDIISRL afe %ﬁ)li@é‘cﬁe @5 oAPOE nffre bhehe manufacturing,
manufacturing, puritication,” formulation and storage )
mirdietorf fomeulatork eirdd ssangaspipege nmﬁ1 the np@_gkqtqed_o pearsasapogenin
é)\grh@gglgbgglg g Sin%ﬁlﬁgso%cl)rgllloc?sri]t?on%ocnc}n?a{irrllllrlggdegi%gléi\yeaslt of/ seaic"saga{pogenin
such as its 3-ester derivatives) and/or to the delivery of the sarsasapogenin or derivative
thereof from the composition to the human or non-human animal patient for achieving

the desired pharmacological effect.

The present invention also provides medicaments, foodstuffs, food supplements,
beverages and beverage supplements containing the materials of the present invention,
methods of preparing the medicaments, foodstuffs, food supplements, beverages and
beverage supplements, uses of the said materials in the preparation of the medicaments,
foodstuffs, food supplements, beverages and beverage supplements, and uses of the
medicaments, foodstuffs, food supplements, beverages and beverage supplements in
human and veterinary medicine and in non-therapeutic human and non-human animal

treatments.
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such as its 3-ester derivatives) and/or to the

delivery of the sarsasapogenin or derivative thereof
wonewsmss conposi tion to the human or non- humaRCaGBIB05/004266

pati ent for achieving the desired pharnacol ogi ca

effect. The present invention also provides

nedi cament s, foodstuffs, food® suppl enents, beverages

and beverage suppl enents containing the materials of

t he present invention, nmethods of preparing the

medi canent s, foodstuffs food sup Ienents bever ages

and beverage suppttaited D : e hpvertion naterial s

in the preparation of the rredl carrents foodstuffs,

food suppl enents, beverages and beverage suppl enent s,
BAd:adses of the nmedi canents, foodstuffs, food

suppl enments, beverages and beverage supplenents in

human and veterinary medicine and i n non-t her apeuti c

t t enin,

AP ISR TR AR, bl LR (LB AR of sarsasapo

a8 medmnake fowdithat priide irpige off soluses ptoduge geakreswltssol vat e

of sarsasapogenin, and we have found that a w de range

of solvents produce good results. As nentioned above,

£ 2RhiidHed 80, NGdIVAR @h SACIUE Bko Rg&! lBeéthw Withtthe oader more
or nore organic solvent. Wiile it is believed that the
quganae sadvent.crystal | i ne form of sarsasapogeni n was not

an organic solvate, we recognise that the prior art

does teach crystallisation of sarsasapogenin from

WaIE ¥ 13 ®ligded that Ghe/ BHbS art Rystdlling &rhy oﬁeﬁtsanapogeﬂm was not an
therefore declare that, if it is shown or consid Tl

QrERic a39lyate mwsf rmqgmseaﬁhatfﬁhpf prigr (b doggateac crystailisation of
S Fsﬁéjal [ gé?ﬁ?tfr@rﬁ gerﬁﬁﬂ Vr s %B%Ht%e fticBlarl tF@é’?&le. We therefore
EOFVEPEYD sarsasapogeﬁln or an acetone solvate of

dlasa gapoganiin shdiwﬁrty amnbidered piheti &n dtesobf priof sa)t ﬁflﬁls the legal

sar sasapogeni n, rend rsé§¥ch a sql ?te obvi "
rgeesmenk of 2 @rigt pr opwgAL ap apol( splypteQ Faégaépwepﬁleor an acetone
Joh@ of QrdaBiifRlebnift or any other specific solvate(s) of sarsasapogenin, or renders

such a solvate obvious under the relevant legal test, then we reserve the right to insert a

disclaimer of such a solvate in the claims of this application and subsequent patent.

The relative molar solvation levels of the solvates according to the present invention can

be at, above or below unity.

We have found that solvate formation is efficient if the solvent contains at least one
electronegative heteroatom such as oxygen or nitrogen, or a conjugated or aromatic

system of unsaturated carbon-carbon bonds.

We have also found that solvates of sarsasapogenin can be obtained which incorporate
more than one organic solvent in the crystal structure, or which incorporate one or more

organic solvent and water in the crystal structure.
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di scl ai mer of such a solvate in the clains of this

application and subsequent patent. The rel ative nol ar
weabosauswh | evel s of the sol vates accordi ng t oPCHESB2005/004266

present invention can be at, above or below unity. W

have found that solvate formation is efficient if the

sol vent contains at |east on#el ectronegative

het er oat om such as oxygen or nitrogen, or a conjugated
’Iﬂﬁs %P BRdrhfle Sthe (s6 e md§ Halsdleated dréiaknes alltubblspethdss, esters,

have al'so found that sol vates of sarsasapogenin ca%
ahmamt sol veats, wnd,cwhﬁmdmspjbhamxmthmaﬁ V‘éﬂi’ee%% figte with other

sol ven Fs structure, or which incorporate

°Bﬁ@“’¥yﬁﬁ'ém§ﬁ@ anic sgivent and water in the crystal

structure. Thus, for exanple, the solvent may be

selected from ket ones, al cohols, ethers, esters,

ar ol#farés sol vents, and, where possible, mxtures

thereof with each other, with other organic solvents

and/or with water. Ketones Any ket one having a

Jisisl kétbxhdéhmg i ngitatsde bbilineypdiet megde eér d'heeg may particularly be

spamion e Y kelpaPor B RORTY A EROP RO Ryh the alky! groups,

?ﬁ‘ Wﬁ&ﬁn{@a&f diferlche afARcRId fdrh fsﬁ‘ﬁlr@ﬁﬁ or Wafiched alkyl groups
ec from strai ght or branched al ky

oonmtmnm from 1 to a’oquttffoceab@matommrgodn%ﬁ@ﬁas at1<'é/1 g@tom orcCito Co

aéﬂ{ig.‘r (26&3 C@Elég kg ; Onglichg%s ?Cé:l 0é1% (e ¥a hg?%(efo?lﬁg? methyl iso-butyl

k@g;nlgy! wo- butyl ketone). The ketone rmy opt i onaIIy be
substituted with one or nore substituent. Such

substituent may suitably be of a relatively small size

n‘gg\ Mhs pW'oMll}I g ARG R EC BhE: orS 91&9 8stubs’u'tuent Such
5 3 i

PE° 187 I'on"1’s ‘not prevented. Exanples of
s%bétttﬁéﬂt enguRstablyub bf gr elipivelynahalbeize in comparlson with the ketone

h
m&%gég,?ﬁtogﬁg}&%g{;gé ?c;r{q]]%p r ouﬁ%msgg\gﬁ%eﬁs lg; q%so Su((,%gﬁ% Yubstituent
SrdugCinthide! Hept Yo QMBitning groups such as N-atom or O-atom containing

groups, for example amino or alkoxy (e.g. Ci to Cg alkoxy) groups.

We have recrystallised sarsasapogenin from acetone to obtain crystalline sarsasapo genin
hemi acetone solvate, which we have termed “form A”. Surprisingly, we have found
that this sarsasapogenin solvate initially crystallises as the mono-acetone solvate, which

then loses half a mole of acetone upon filtration and initial drying.

The hemi acetone solvate shows reasonable stability with respect to further drying, but
may be desolvated by heating at about 80-100°C to furnish the known non-solvated

form which we have termed form B.

Although such a process has been shown to be useful for the formation of form B, the
requirement to heat the product at high temperatures is disadvantageous from the point

of view of a large scale manufacuturing process.
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We have recrystallised sarsasapogenin from acetone to

obtain crystalline sarsasapogenin hem acetone
weabosaugseswhi ch we have terned "form A'. Sur pr PET/GH2905/004266

we have found that this sarsasapogenin sol vate

initially crystallises as the nono-acetone sol vate,

whi ch then | oses half a nol eldf acetone upon

filtration and initial drying. The heni acetone

?P ltﬁ’e""J %1388\5 of %ﬁ%%ﬁ&ée%lrﬁ'hﬁﬁb lnioh¥soWatdd fofEp@ethave surprisingly
but may be desol vated by heatin

el B L 0 ation tmmr@mres 1% tReoubais vy hiiet feipBssnsuch as
h t d f h
T BRGSO B P e

B, the requirement to heat the product at high
tenperatures i s di sadvantageous fromthe point of view

of dl¢okoffe scal e manufacturing process. For the

preparation of sarsasapogenin in its non-solvated

form we have surprisingly found that the desol vation
Argzrmeas}aﬂ l]faeﬁlgoaf suitablestadiliag peinhvinidy e gskaelr Reromey, pastiotarly be

as et et hyl ket | vat th
Rl L ene 2L TR B0 N 4 S8 Vo g
%ﬁ'&%@ CH‘OIH %&hi'réﬂt fr ﬁfé'nEl?é?il ﬁk?logﬂo'uﬁg c&?chi%n%’fﬂb!mb? td19B6ut 8 carbon

ere may particularly be nentioned alk al cohol s,
atms; fpaetamplé eortyingigidyto abonb8 shrbon rqtqms (fcpr eXqEPi mtammg from

seetedfroms raight. or h
3gtt°c?E’B§t g&’i‘ﬁogl oAy o WH? 8013%18 e %0 B oa%ggfé %lebo? atoms (©.g.
EX8 N aBkyE HBRLALS BthZastAetBRWIL etBarfodl D propahel1a-bufanol, zso-propanol
exanpl e ‘containing from3 to about 8 caron

aps atept-eutanit ai Hien gloohelmmeyt eptisslly e é&b%’é‘ﬁe‘it%% one' or more
éﬁﬂ%ﬁ%}g Sﬁil p%g%sgiw m'é? %t&‘rllg lb%% I%Zatfggyjﬁgﬁ size in comparison

with! ti@nglcdhol heleadle,odvothatreylvatgt ﬁoﬁnaﬂldrylsbmotsprbmad.lt Edamples of
W th one or nore substituent. Such substituent ma

sifalla SRS ifenb EroRps Mok VS| SoaiaOniE RS EFPURS Mtk Fdgtom or O-
a\%r{lhc %1 gé/g?&@g eﬁ&rﬂ hler amtio! Qlﬁbx%?é yateto Of Blﬁbk}ﬁ)rbr alkoxy-

IS Nno es of sult 'e"substituent

sgbsitpted |aﬂmb<y degh@tte |Cta aﬂqonyﬁubﬂtlalutncﬂ RgtgCoalkexys gtdvpas
N-at om or Gatom

For example, we have found, surprisingly, that sarsasapogenin forms solvates with
methanol, ethanol, n-propanol, iso-propanol, n-butanol, fert-butanol, 3-methyl-1-

butanol, aminoethanol or diethyleneglycol monomethyl ether.

In contrast to the acetone solvate mentioned above, we have found that the solvates of
sarsasapogenin that have the Genl crystalline form as defined below, for example the
solvates with n-propanol or n-butanol, maintain their initial solvate stoichiometry on
filtration and drying. However, the ethanol solvate appears to show variable

stoichiometry, in that an initial bis-ethanol solvate can desolvate to the hemisolvate on

drying.

We have further found that mixed solvates of sarsasapogenin can be prepared in which

at least one of the solvating components is an alcohol. Examples of such forms of
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contai ni ng groups, for exanple am no, alkoxy (e.g. G

to C6 al koxy) or al koxysubstituted al koxy (e.g. G to
wORomlgsey - substituted G to C6 al koxy) groupsPCE@B2005/004266

exanpl e, we have found, surprisingly, that

sar sasapogenin fornms solvates w th nethanol, ethanol,

rc-propanol, zso-propanol, nidutanol, tert-butanol,

3-methyl - 1- butanol, am noethanol or diethyl eneglycol

SHRAAFEIAH inRhidemixbd alkPIhbAG bl il Wiker esleiteendsixedtatiyl mono-
menti1 oned above, we have found that the sol vates of

o ané elbapsgestesn suetnes $rspsapogenicargnocnyhenel) sohts BeRghydrate and
def i ned_bel f J i th
s tspBEacRET mopom il AR GahiroRtaioland! T

solvate stoichiometry on filtration and drying.

However, the ethanol solvate appears to show vari abl e

st oiféhardmet ry, in that an initial bis-ethanol solvate

can desolvate to the hemi sol vate on drying. W have

further found that m xed sol vates of sarsasapogenin
Amnether haeipgraeshifahlewbiitihg @vint ewast borneedf Thsee swlyveariigidarly be

oA el et T KRt B Bl B o SR e, i roups,
WLY 8§ DeaRd sdfh & Sdidtetont, aFPRARtedeRSn 8triipht 60bivAdIRE alkyl groups

such aS sarsasapogeni n _nono- net hanol sol vate
coptaitingl fere Ladndabout § xsthvagemns (prendi-feth&a@lkyl-ethers or C; to Ce

5@%’?@1&? %lﬂég{qﬂ{eﬁsrgg%giszﬁlttgrg;gﬁty% ?%@%tﬁ%egég%gﬁ@%ilﬂ% also be
héftioh6dl| saEh Ys Beelizeiityleaskidisah kitlictetheallsylemengroup is selected from

particularly dialkyl ethers in which the alky oups,
sikigbh onbsﬁnsﬁed AKYISRAETQIPs GPRPEYIR Tomag dO §§P%tc% gafoph gipms (e

. alght ~0 (|l ng from1l to
c%%%??@ % Jr“@ﬁ%@é;@g% S?le:ljﬂgg4 tegfr@gp?c‘fg%pg% -ethers or
Cl to Calkyl-d to C6 al kyl -ethers such as tert-hvXy\
nmet hyl ether). lic ethers, al so be nti ongd .
Dircaranisyaricoaly yisnb a5 Sl e ShATER SHERERR, f Sebsttvent
HELUBbE webErladiviramagt A Ehtbnrparirnahad ahdyheseule, so that
groups containing from2 to about 8 carbon atons (e.g.,
solvate formation is not prevented. Examples of suitable substituent groups include
heteroatom-containing groups such as N-atom or O-atom containing groups, for

example amino or alkoxy (e.g. C; to Cg alkoxy) groups.
Esters

Any ester having a suitable boiling point may be used. There may particularly be
mentioned alkyl alkanoate esters, particularly alkyl alkanoate esters in which the alkyl
groups, which may be the same or different, are selected from straight or branched alkyl
groups containing from 1 to about 8 carbon atoms (e.g. C; to Cs alkyl formates such as
ethyl formate or C; to Cg alkyl acetates such as n-butyl acetate, iso-propyl actetate or

ethyl acetate).

The ester may optionally be substituted with one or more substituent. Such substituent

may suitably be of a relatively small size in comparison with the ester molecule, so that
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cyclic C2 to C al kyl ene oxi des such as tetrahydrofuran

(THF)). The ether nmay optionally be substituted with
woneemmsasdr e substituent. Such substituent mayPeTIGB2ISY004266

be of a relatively small size in conparison with the

et her nol ecule, so that solvate formation is not

prevent ed. Exanpl es of suital® e substituent groups

i ncl ude het eroat om cont ai ni ng groups such as N-atom or -

so?rﬁé G Bhak o %regz'éﬁééﬂs , E{ fipl&x afrphieabRrbuistifieniaploapy include
1to C6 al koxy) groups. Esters Any ester, havi nq'1
hﬁemiotr&bdrﬂalbmlgl gwglppoﬂmh W&W -plemy 96 JO-atPrer eontaipng groups, for

i cul arl Y1 noate esters,
)B%?Rl?emmw "R/;{? & kté)no6a i’i?%l“gél n which the al kyl
groups, which may be the same or different, are
sel ected from strai ght or branched al kyl groups
confinacaihor iSefrenist o about 8 carbon atons (e.g. Cl to
C6 al kyl formates such as ethyl formate or Cl1 to C6
al kyl acetates such as n-butyl acetate, wo-propy

ARGt IBfdad rtin sl vt }ﬂmatgaa eitablh éoé@gepomtaylammq @wgd | Fhere may
be substituted

bsti t
puisSly BE OSSP ERB SO BT PSP s B! gropp: more
P 1cﬁﬁ¥f?%bl§9rb \3%612 _liNE RALGks RIvaGith the 8lttyl BadupQd)vahich when

ormatton is n revented. Exanples of suitable
nsotbsitant areris pesenfpmay he fuasankreetedibirain1y/am: %S’ilfi#‘?ﬁigfmm straight or

gr 0 S t om Q 0 .
H&s@iglngﬂgpso?o 3#0(1‘% 135 a@iﬁtog’]%%b&;lg n{%)@gpgnuoné br poly
dideg &lﬁ&lb&ﬂze?féls 150, zﬁs PRYlefy, @W eyiaid) prxydaley ®idenk av cwyeze).
dui tabl & boi | ing point may be used. There nay
particul arl y be nentioned aromatic sol vents contai ni ng

I r | Brord§ubstituent.
T et
SUB NubRtRerit hﬂéy gfieabily bprefse ntlatiesly ksmailhsaze; amsomparison with the

different, is/are selecte fromstr anched
Iyﬁwprbgnm@gcuéeoﬁp Ahat ,sg]da‘qe grmafionds oy 3 eél? a?%gﬁlp&ffs of suitable

s(lgstguenqoé?gups%lclﬂ% Mieteroatom-containing groups such as N-atom or O-atom
containing groups, for example amino or alkoxy (e.g. C; to Cs alkoxy) groups. A
suitable example of a hetero-substituted hydrocarbon solvent is phenethylamine (2-

phenylethylamine).

Hydrates

We have found that sarsasapogenin hydrates can be formed, sometimes remarkably

easily.
The relative molar hydration levels of the hydrates can be at, above or below unity.

For example, we have surprisingly found that, when sarsasapogenin is recrystallised
from aqueous organic solvents such as water mixtures with the water-miscible solvents
mentioned above, a crystalline hydrate that contains about half a mole of water per mole

of sarsasapogenin, for example between about 0.25 and 0.75 mole of water per mole of
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Clto C al kyl benzenes such as o-xyl ene, mxyl ene,

/| 7-xyl ene, toluene or cunene). The hydrocarbon sol vent
woayoeppsdsdnal | y be substituted with one or noreCT/GB2005/004266

substituent. Such substituent may suitably be of a

relatively small size in conparison wth the

hydr ocar bon nol ecul e, so that4solvate formation is not

prevent ed. Exanpl es of suitable substituent groups
sarSUshpRnRE tyRi @AY ot SHduR D13 t8GibEI0IP ST & nwile afswhtegtcambeisolated

O atom cont'ai ni ng groups, for exanple am no or al koxy ’
(fomigall Csarsssap® gamir sepihysirag s in forans whi évee%}’ﬁptrﬂén%f fgrm C

het.er o-su i3 Ut [ : 1vsi
F R ARl SHOEL 87 HaRE ARk RRby b Ker Bischer poalysis and
tHetittgertthlainabsticd dapoytamed. hydr at es can be forned,

sonetinmes remarkably easily. The rel ative nol ar

hydrati on |l evels of the hydrates can be at, above or
Fgﬁ L N etalts JTOforR X@HRH Sforel B3¥BIIRE afsaSipBBenin TURte, see the

that, when sarsasapogenin is récrystallised from
disquesousbebrvgani ¢ sol vents such as water nmixtures with

the wat er-m sci bl e sol vents nenti oned above, a

crystalline hydrate that contains about half a nole of
OMENinP - € of sarsasapogenin, for exanple between

apbout 0.25 and 0.75 nole of water per nole

of sarsasapogenin, typically fromabout 0.3 to about

.5,0f a.nole.of ery»» be_ i .50l m

' alt%rg)sapc& Séaﬁlln%e h%eg?h{lhﬁr a ed) ?e]':eﬁpf%%’%% ¢ |cﬁg\%{edu%n§vefom of
shiRAsEpOgeri0 ki B haanth XRODnpdttern Thbstantialy apshowmen Figore 4 of the
wat er determnation by Karl Fischer anall\l/ is and {hCF :
agbanpayile dawinggt(hcall R0 ArBtramsbPr BF ﬁ’f}? PR cell dimensions,
details of form . for i

a8 sl pBise bR a1 et i etk Ain Tapls Lbelow.
Crystalline FormA The term"crystalline formA" used

herein neans that crystallipe foﬁm of ” .
The expression “an XRPD pattern substantially as shown” as used herein refers

particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 4, using the

Bragg equation.

Crystalline form A is an example of the more general crystalline form of sarsasapogenin
characterised by us as form Genl on the basis of the unit cell dimensions, angles and
space group observed through single crystal X-ray crystallography, as described in more

detail below.
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sar sasapogeni n whi ch has an XRPD pattern substantially
as shown in Figure 4 of the acconpanying drawings (I =

wa 2800608868Rgst rons) , or which has unit cell di meaTiGB2605/004266
angl es and space group substantially as set forth for
formA in Table 1 bel ow. The expression "an XRPD
pattern substantially as shon" as used herein refers
particularly to any XRPD pattern having 2-theta or

Tﬁ*e% ﬁ’?ﬁ% RhiREAE vARE BisRRNVAgotteintd & diagiias béstorpdakssolvate,
0

e Figure. For present purposes, the approxi matel .
D thet foomgAsmatvsak on | whielh éhe data in al 3bde dewsrer ehtggyed 15 crystalline

degrees or .that rhi rang r Blisati ¢
oSEihe CSIAE, [ oy emigiel dip, BE0FsBRaLEs Rerjshifisation o
cSaReFcRllyYavasasleRaisdepegenih &oac tetimst i Eheohenisalyatoss obtained by

of the crystalline form subject hpwever to standard . .
denokiatipe on; drying et 19 @g@@éﬁﬁ%osqmted&%ac%ﬁﬁ‘%efr@lg arc given 1n
readi |y calculated fromthe information in Figure
Eﬁ?migls?iln%e?&ﬁ'e Bragg equation. Crystalline formA is an
exanpl e of the nore general crystalline form of
sarsasapogeni n characteri sed by us as form Genl on the
Q&M ngto unit cell dinmensions, angles and space

group observed through single crystal X-ray

crystal | ography, as described in nore detail belaglw. Tr%e ¢
Ther tarés rfietystalbie ofermhiBh weduhereip \iaeanshithat neysiagine form o

crystal line acetone 1Sl : f : h
SHERBPYEAPITD Gk B Eha R Bt S flfghie sREFhdh igyre 1 of he
aeé&%ﬁaﬁgirﬂgrlﬁa\@ﬁl% p0e 118206 9algx@é@s). Both materials can be

prepared by recrystallisation of comercially

avai | abl e sarsasapogenin from acetone. The hem sol vate

S obtained.,b lvatio i, € bk Nk : fi
%n@%?s\%’lne ?% ?&?ﬁ'ﬁu]?a?{%nr Hg%a%rﬁ{a}swa%eg%?%ﬁn a:s nrﬁs%i( g#rg?nel rees

partRE a?lg’ toG@ySKRPD pttehio hawiBg Thieth enrnd-$mcingt pdaks werrésponding to
B" used heréin neans that crystalline form % .
the diagnostic peaks of the Figure. FOr present purposes, the approximately 20

strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 1, using the

Bragg equation.

The form B material was commercially available sarsasapogenin obtained from
Steraloids Inc. DSC (Figure 2), TGA (Figure 3), residual solvent and Karl Fischer
analysis confirmed that the material was neither hydrated nor solvated. Further details

are given in Examples 2 and 3 below.
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sarsasapogeni n whi ch has an XRPD pattern substantially
as shown in Figure 1 of the acconpanying drawings (I =

W 28060d888gst rons) . The expression "an XRPD paPCEMIB2005/004266
substantially as shown" as used herein refers

particularly to any XRPD pattern having 2-theta or
d- spaci ng peaks correspondi f$ to the di agnostic peaks
of the Figure. For present purposes, the approxi mately
Cégnﬁﬁigﬁgggg peaks in the 2-theta range 5 to 50
grees or that portion of the range covered by the
XRPD elqlul pgent, for exanple 5 to 30 degrees, nay
ener al |, e..consi der ed i St [ 4k C
T8 ERE oy SRR R o Geah ke Sloats Mol GO0GRL ] form of
sa?§a§§fdg€1@in' Whedhylsdsadnl KB PBppaticril fubstintiplic angmwiain Figure 7 of the
readily be calculated fromthe information in Figure
adcompgiyigg dreviggsddg bqaed PBBstropd- form B material was
commerci al l'y avail abl e sarsasapogeni n obtai ned from
Steraloids Inc. DSC (Figure 2), TGA (Figure 3),

T{1ﬁ3ﬁix9%@ﬁbioﬁ O{aﬁe?lRlP&m chatéertil sﬁjsmﬁ&iﬂy anashpsing somked dmerein refers
a e materi al was neither hydrat .
pRliculngy T80 P BTG Tk BT dPaOigh podks orfeiponding to
ﬂ%g'g%‘éﬁ%c%%fﬁé&kk | ReteORBufe, Theort SfeBnt Churpésat, e apgtoRinGitely 20

ere neans that” crystalline foorm of
sERiBASRRRYRIthe 2vhéta hadmesS Bro0dRRREe ar that pogionsiidhe raaee govered

o33 el ol s Ebed S ST BB, M P b

cﬁéilg(fstéﬁﬂ icﬁldié’%r@&icsm ‘eryatal e Sdidjdit heéfeves to standard practice
particularly To any XRPD pattern having 2-theta or

udexgzpiaﬂog:r_gp}peaks corresponding to the diagnostic peaks

of the Figure. For present purposes, the approxi mately

20 strongest peaks in the 2-theta range 5 to 50

THRY-§RSINGS nidyaeadiby bé ealcalbtedHeom angmfomvioednfigtrad, using the
XRPD equipnent, for exanple 5 to 30 degrees, may
Byegeeqiatign.be consi der ed

On the basis of our observations that the hydrates of sarsasapogenin exist in a wide
range of stoichiometries, generally nominally hemihydrates but varying substantially
either side of that stoichiometry, we conclude that crystalline form C is an example of
the more general crystalline form of sarsasapogenin characterised by us as form Gen2
on the basis of the unit cell dimensions, angles and space group observed through single

crystal X-ray crystallography, as described in more detail below.

The form C material may be prepared by solvent mediated transformation of
commercially available sarsasapogenin from aqueous solvent mixtures in which the
solvent is selected from any of those available for formation of sarsasapogenin solvates
according to this invention. The aqueous solvent mixtures thus include, by way of
example but without limitation: 9:1 v/v acetone/water, 9:1 v/v n-butyl acetate/water, 9:1
v/v tert-butyl methyl ether/water, 9:1 v/v cumene/water, 9:1 v/v ethyl acetate/water, 9:1
v/v ethyl formate/water, 9:1 v/v methyl ethyl ketone/water, 9:1 v/v methyl iso-butyl

ketone/water, 9:1 v/v iso-propanol/water, 9:1 v/v iso-propyl acetate/water, 9:1 v/v
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characteristic or diagnostic of the crystalline form
subj ect however to standard practice in

wonywstrasdsogr aphy. The d-spaci ngs may readily beCT/GB2005/004266
calculated fromthe information in Figure 7, using the
Bragg equation. On the basis of our observations that
t he hydrates of sarsasapogenilh exist in a w de range
of stoichiometrics, generally nom nally hem hydrates

@y SRR af DS A tetlahydBidriigater,de1 ofv Wwhrk/tetrahydrofuran, 3:1
st0|ch|onetr we conclude that crystalline formCis

Vél\nwebce(tqmbydﬁ)fwm 3nioy/ vepderéatlanob oy Stlay/v ivrakerfoagthaned.
sar sasapogeni n characterised by us as form Gen2 on the
basis of the unit cell dinmensions, angles and space

mft@tbﬁtlﬁlb@@miﬁ@ cilbrimugh (Bigog ®, ﬂremb@‘avﬁheitr&y analy81s (Figure 9) and
gstallography as described in _pore det a]

Fhhan Sane opbimeb b Bl By S BV obtained is
gﬁldalte%t %rﬁl&la&b%;.l rr%fv@ﬁ‘ ifx 5 & gbkigwavai | abl e

arsasapogenln aqueous solvent m xtures in which
the solvent is sel ected fromany of those avail able

for I_or ti of sarsasapogeni n sol vates according to
Q@Q@liﬁggﬁﬂﬁgn. The aqueous sol vent nixtures thus
i nclude, by way of exanple but without Iimtation: 9:1

v/iv acetone/water, 9:1 v/v n-butyl acetate/water, 9:1
Rhiev terar t “dnyﬁtglhneprefohml ¥t hesedwdierain meansy /that crystalline form of

sg%ﬁ%%gg%}%r:\%@)c%?%?n &éﬁ’tﬁ' éytte%ﬁg?l%tta[%l\ﬁﬁﬁg sho%vrill Iél\éure 10 of the
R ESAPRINIRE hwinds b, ¥ IV5408L AWdstra ). but yl ket one/ wat er,

9:1 v/v wo-propanol/water, 9:1 v/v zso-propyl
acetate/water, 9:1 v/vtetrahydrofuran/water, 3:1 vl v

%tl [321; gsé\(g{ 3{11? mhgzm%é F]tantvls}ﬁi%re% sﬁ&{/{i‘g o ﬁrjeﬁrﬁ‘%}ein refers
Rktichlat {oVayeKRIPDBithah BhvinDi X-fhetaestt d-spachipapeuiks gorresponding to

calorimetry (Figure 8 t hernogravi netric anal ysi s
thei Gjagnesisy paeks Rhrthe 1g‘élﬁer Fan 4wresents pEgIossss Fa¢) qpﬁg)(xnnately 20

; bPtng d
ttrlgggecs ﬁg&k@’g{ij 92 hQ—: %gqé\ Pgﬂeg%ésﬁofﬁﬁt%(dgﬁg? g range covere
ngthKREDyaplqiﬂwm efdf'Cdxaﬁple 5 to 30 degrees, may generally be con51dered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 10, using the

Bragg equation.

Crystalline form D is an example of the more general crystalline form of sarsasapogenin
characterised by us as form Gen3 on the basis of the unit cell dimensions, angles and
space group observed through single crystal X-ray crystallography, as described in more

detail below.

Differential scanning calorimetry, (Figure 11) thermogravimetric analysis (Figure 12)
and NMR analysis confirmed that the crystalline form D that we have obtained is a

hemi-ethanol solvate of sarsasapogenin. The form D material may be prepared by a
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The term"crystalline form D' used herein neans that
crystalline form of sarsasapogenin which has an XRPD
woabtdemassesubst antial ly as shown in Figure 10 oPCT/GB2005/004266
acconpanyi ng drawi ngs (I = 1.5406 Angstrons). The
expression "an XRPD pattern substantially as shown" as
used herein refers particul ai®y to any XRPD pattern
havi ng 2-theta or d-spacing peaks corresponding to the
S PONRSHHoE e sdsSas@iogehia fromueBandioethpicisesitr mixiposes, ethanol-
t he approxi mately 20 strongest peaks in the 2-theta
selypfanistures. Soirthsy Aetails as¢ etveadn BaAPPISH /&9 YPRO™ ange
covered by the XRPD equi pnent, for exanple 5 to 30
degrees, may generally be considered characteristic or
Tt g0 I ingaterial tdewhick Rigires 16 tb di2nwesudlitaioed hovrysigHingethanol

apo i by T o EL G P TRRE) ool AR RSt i
c@s%ﬂliﬁe étﬂand{%iélgo1§{£€. B R0 ShBHAN EAbe PFepated!ty ARrysolliBation of

I's an exanpl e of the nore general crystalline form
cofnnsaciskip apsigble sarsesape ganite fromeathdng], wthaagl-waterMEEHES 6f ethanol-

the basi.s of .the uni el | i mensi ons nal ]
sehERanBitEy dbedrPRio v SRRy iy A 65 aRfe of the inita
bid-yciv Al kgl aphy, as described in nore detail bel ow.
Differential scanning calorinetry, (Figure 11)

t hernogravinetric analysis (Figure 12) and NWR

ﬁnglﬁsiégcoggirned that the crystalline formD that we
3 7, . .
is a hem -ethanol solvate of

sarsasapogenin. The form D material may be prepared by
arecrystalljsation_of sarsasapogenin fro

¢ i T i ei?hano apogenin
Thettemo | crygtelbine iyt Br sieddieredp igast 48t gsielime fqtth diarsasapog
%Eﬁ Egsr aff %&@1‘5 éaﬁ’érﬁ s%éfﬁﬁiall A5 6ROV 88 Flotr® 19 J7ehOHecompanying
e mat eri al on c

orm [ Figures 10to 12 were
dRbwinieh €0l=i155406sigatrbingle et hanol heni sol vate, and the
formD material on which the data in Table 1 were
obtained is crystalline ethanol bis-solvate. Both

TR Gk biBsorf 20 PERPHEPRHBS RYsthREIlShflsho®At IR8MRHE herein refers
particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 13, using the

Bragg equation.
Crystalline form E is another example of the Gen1 form of crystalline sarsasapogenin.
Differential scanning calorimetry (Figure 14), thermogravimetric analysis (Figure 15)

and NMR analysis confirmed that the crystalline form E that we have obtained is an n-

propanol solvate of sarsasapogenin. The form E material may be prepared in relatively
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commerci ally avail abl e sarsasapogeni n from et hanol,

et hanol -water m xtures or ethanol sol vent m xtures. The
woemiegagesat e i s obtai ned by desol vati on on dryPagGB2005/004266

the initial bis-solvate form Crystalline FormE The

term"crystalline formE" used herein neans that

crystalline formof sarsasap®eni n which has an XRPD

pattern substantially as shown in Figure 13 of the
pRCRIR AW 1RE sNAMIBI DF GhrsasaposeARBroMASpapamdl. Minther details are

expressi'on "an XRPD pattern substantially as shown" as
gizadn Feaeple 12debve particularly to any XRPD pattern

havi ng 2-theta or d-spacing peaks corresponding to the

di agnosti c peaks of the Figure. For present purposes,
arhgaperswi pately 20 strongest peaks in the 2-theta

range 5 to 50 degrees or that portion of the range

covered by the XRPD equi pnent, for exanple 5 to 30
'l%lg%r%e‘s i Qgﬁﬁlrlal hotd kE]@ APRSHHAGRAEr FRATAS TRl tshBabogenin

|agno§¥Yc of e crysta °he rorm subject however to
vetietnHar «h KR2E pateern sulsstansi By lao ghevphin Figuee 86 9p s spgempanying
may readily be calculated fromthe information in
drvignee(M3 1548 AGSPEIMEr agg equation. Crystalline form
E is another exanple of the Genl formof crystalline
sarsasapogenin. Differential scanning calorinetry )
Toki etpressibh) “art FERPD gpattermestbstantiatizl assskowF] gerused Ferein refers

SIS s calll e (oo ATyt Loe Lot g
tﬁ@ﬂﬁ%ﬁgg% g@ék@ off MR fFREURE PB rdsht ob&, PR PPpedtirhately 20

rel at ure formby recrystallisation of
strangat peig énthe 3-theta range &b Heerpesrartibat nestien pithgrange covered

SL13ekPo SBRA B , EL S ARBRE, i i
Ghdstepbtid Hedib@ioRio bf SRy GRsaRNgfMnD subject however to standard practice
in crystallography.

The d-spacings may readily be calculated from the information in Figure 16, using the

Bragg equation.

Crystalline form F is another example of the Gen3 form of crystalline sarsasapogenin.

Differential scanning calorimetry (Figure 17), thermogravimetric analysis (Figure 18)
and NMR analysis confirmed that the crystalline form F that we have obtained is an
iso-propanol solvate of sarsasapogenin. The form F material may be prepared in
relatively pure form by recrystallisation of sarsasapogenin from iso-propanol. Further

details are given in Example 13 below.
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whi ch has an XRPD pattern substantially as shown in

Figure 16 of the acconpanying drawings (I = 1.5406
wongwiwngsss) . The expression "an XRPD pattern PCT/GB2005/004266

substantially as shown" as used herein refers

particularly to any XRPD pattern having 2-theta or

d- spaci ng peaks correspondi ng0to the di agnostic peaks

of the Figure. For present purposes, the approxi mately
ClstshimPrgsst peaks in the 2-theta range 5 to 50

“degrees or that portion of the range covered by the

XRPD equi pnent, for exanple 5 to 30 degrees, may

eneral ly b onsi dered, ¢ a j St L& o di i

3T ol oo 0BT BERM Shkher )| SHARTMC form of
sRisadibbEin Widely Bisdd BRIPEPpatterd Rebsthntiplde angsowiein Figure 19 of the

readily be calculated fromthe information in Figure
aggymppnying drawings By lef@arAngsiromglystal line formF is

anot her exanple of the Gen3 formof crystalline
sarsasapogenin. Differential scanning calorinetry

Tl exressibh) “arf IERPID gpAternBubstantaitisl ysiskow! garwsed Serein refers
and NVR anal ysis_confirned thata1 the crystalline formF.,
perisulatly R SBEBI PG SRS d-Peig R fhPoGiRass gprresponding to

r 1. f F ' i 20

BESARGRRIBRUR. of o FRRIT.C TOL Phisfhn, BRbNR, RECRBpRAhcly

ssrahgass peulig énthe X-theta nange$ pad degredaunrt thatrporiserad ] the gange covered
giyen_in Exanmpl e 13 belo stalline formG Th rm .
bl PP e Rt o Soudbleroiorh qrekes Prpecnoraty b8 Bhsidered
Dhdhafeibtid Hedib@IoRiObf BRI SARARMD RN siibdt hol@serad sMnhd practice
pattern substantially as shown in Figure 19 of the
incoetalapyphy drawi ngs (I = 1.5406 Angstrons). The
expression "an XRPD pattern substantially as shown" as

used herein refers particularly to any XRPD pattern
TRVA-BhcRres hedyareadilydbe pacilagd Frak shecinforampon di Ripuro 19,hesing the
di agnostic peaks of the Figure. For present purposes,

Biagg apyationi mat el y 20

Crystalline form G is another example of the Genl form of crystalline sarsasapogenin.

Differential scanning calorimetry (Figure 20), thermogravimetric analysis (Figure 21)
and NMR analysis confirmed that the crystalline form G that we have obtained is an 7-
butanol solvate of sarsasapogenin. The form G material may be prepared in relatively
pure form by recrystallisation of sarsasapogenin from n-butanol. Further details are

given in Example 11 below.

Crystalline form H

The term “crystalline form H” used herein means that crystalline form of
sarsasapogenin which has an XRPD pattern substantially as shown in Figure 22 of the
accompanying drawings (A = 1.5406 Angstroms).
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strongest peaks in the 2-theta range 5 to 50 degrees
or that portion of the range covered by the XRPD
wequiespasdss, for exanple 5 to 30 degrees, may geaE/GH2b05/004266
be consi dered characteristic or diagnostic of the
crystalline form subject however to standard practice
in crystall ography. The d-sp&atings may readily be
calculated fromthe information in Figure 19, using
ThBCexBr &G CHANRID fattest shibstai@iafllpran Shovn aaptused herein refers
exanpl e of the Genl formof crystalline )
peticsladzgo gasi XRP D) Hattermehaving 2:%%@ gSnagingmeaksy pgrresponding to

Fi,qure 20), .t he | retglc ysi [ :
i g ke S ERAFRAET Ens ROl Blpotely Y Soblimately 20
strb@destyeakaitethe Dt thetaaaindesS acMiegressalr thalpeation affthe range covered

sarsasapogenin. The form G material may be prepared in.

by ehe et fqﬁwrr@nf,ofpﬁﬁwnﬁﬂsc{rgéggﬂegfseﬁ%iTBW anerﬁi"y be coflsidered
oger; = r ;

oSSR oA OO DSt e [y b6 S8ke g S6fdand proctice

il cayytatlegrapine f orm H' used herei n nmeans t hat

crystalline form of sarsasapogenin which has an XRPD

pattern substantially as shown in Figure 22 of the

TRE RS Rthydeaniyngs cdldulated foADtheARRTINEOEE In Fig8re 22, using the

expressi on "an XRPD pattern substantially as shown" as

Breggiequetien.n refers particularly to any XRPD pattern

havi ng 2-theta or d-spacing peaks corresponding to the

di agnosti c peaks of the Figure. For present purposes,

Differeanflr oxchiahg! yaldBmstry oiBigaie PEHKandn thdimograyvhmdteic analysis

range 5 to_50 degrees or  that (ﬁ)orti on of the range

(Bigves 240 coyfimped thptshysdgm paathydrtsd agalvaied 5 to 30

degrees, may generally be considered characteristic or

di agnostic of the crystalline form subject however to

Fetraridanay b pebired byrheatiygs thel dtbgrohpdlyate bovel 1 3PECi Fuyther details

may readily he |culated fromthe information in

arg @mmz@sar%@? ﬁé%f"‘]ﬁ@’-

Crystalline form I

The term “crystalline form I’ used herein means that crystalline form of sarsasapogenin
which has an XRPD pattern substantially as shown in Figure 25 of the accompanying
drawings (A = 1.5406 Angstroms).

The expression “an XRPD pattern substantially as shown” as used herein refers
particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.
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Bragg equation. Differential scanning calorinmetry

(Figure 23) and thernogravinetric analysis (Figure 24)
woaondfeiousams t hat this formis not hydrated or setyaB20b5/004266

Form H may be prepared by heating the ethanol solvate

above 13Q0C. Further details are given in Exanple 10

bel ow. Crystalline form|l Th&term"crystalline form

|" used herein neans that crystalline form of

THE'dE aﬁggﬁﬁg%wiy@e hasula8d ¥BROhBah foeh Bt GiHISKFigniel 28, ying the

as shown~in Figure 25 of the acconpanying draw ngs (|
Bragg &i@orAngst rons). The expression "an XRPD pattern
substantially as shown" as used herein refers
particularly to any XRPD pattern having 2-theta or
[%%‘f&?ﬁﬁélgsﬁ:aﬁﬁﬁg %E}b@ih[&@p(@f@ir@ @6}, chéhe gthivigewict dnalyssa@$gure 27)
e Fiqure. For present purposes, the r oxi, mat el
ag@ Kol oﬁgg@r arabicis ceonfirmed2 hgleea qrh%ﬁadgn%%g’gn 5])5 is a hydrate of
I . ed by the
SRt JofHer BORHL 80 sfen REEANBAMAMIELET T,
generally be considered characteristic or diagnostic
of the crystalline form subject however to standard
e cryst al | ography. The d-spacings may readily
be calculated fromthe information in Figure 25, using

the Bragg equation. Differential scanning calorinmetry .
THeitgru tcrg@lline Hiemmd tussed ihaesin m@a@ﬁhﬂty@}’%ﬁalgﬁ fumeofzpysasapogenin

| BiSs | ysis. conf i . _
15 5t OO S BB S5 s 28 gt companyin
dc%}%fg gmgqtﬂloh%@s@oﬁs)ven in Exanple 14 bel ow.

{ ine formJ The term"crystalline formJ" used
herein neans that crystalline formof sarsasapogenin

”l%?aig E?@Qs%g)ng?a%( ﬁgﬁg@g%éﬁeﬁﬁ%ﬁggﬁtﬁlﬂv QA lsﬁo@ﬁ”’ Sa@ oﬁ!@di Rerein refers

particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to

the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 28, using the

Bragg equation.

Crystalline form J is another example of the Genl form of crystalline sarsasapogenin.

Differential scanning calorimetry (Figure 29), thermogravimetric analysis (Figure 30)
and NMR analysis confirmed that the crystalline form J is the fert-butyl methyl ether
solvate of sarsasapogenin. The form J material may be prepared in relatively pure form
by recrystallisation of sarsasapogenin from fert-butyl methyl ether. Further details are

given in Example 15 below.
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draw ngs (I = 1.5406 Angstrons). The expression "an

XRPD pattern substantially as shown" as used herein
woebmrmsqoarticul arly to any XRPD pattern havi ngC2AiB28d5804266

or d-spaci ng peaks corresponding to the diagnostic

peaks of the Figure. For present purposes, the

approxi mately 20 strongest [@8aks in the 2-theta range

5 to 50 degrees or that portion of the range covered
C?éaﬁﬁygéﬂ%?g equi pnent, for exanple 5 to 30 degrees,

By generarly be considered characteristic or

d{aggosélc of the crystalline form subject however to

st andar ractice in gh [ | : T - I
Ty SPoadrryaee ciral: &t 2a JRREMeap Malh GRARNRSS form of
safia@4oBerd8, wHithNas b XTPR@gttar sabstartiallPray shewh im Eiguey & of the

J i's another exanple of the Gen| formof crystalline
asampanapddramings (b 1 8ARMAPETTo®SAnni ng cal ori metry

(Figure 29), thernogravinetric analysis (Figure 30)

and NMR anal ysis confirned that the crystalline formJ
Thé dxpRsdiBi hvh ERPEr patérvatubsahtisllr saséhpwgnisn usethderein refers

formJ materi al b d i :
pértiewtpdy to ey Q&P@nﬁ’%@%}%i }gﬁr’f?rfg? E-g}jﬁtals glé rg_glggéﬁé/ E?le%ll?sg?lﬁrr%sponding to

er t,- but yl y, h ur ' eiai ;.
o Rtk AP, B ool Aot o) it
stréopsitpbks inahé DethetiCtangsetotfér deigreesmen fhat peidion of the range covered

crystalline formaqf sarsasapo i.n_whi ch :
bpdhe SRPTS GHEPRRRS APY Eehigaeneiil iy sl ¥ Bonsidercd
RESAIRAG: Ak AL S¥dfie ClystallineToRH, HbfEat howdjer tof bendard practice
~expression n XRPD pattern substantially as shown" as
inagstabegraphy. ref ers particularly to any XRPD pattern

having 2-theta or d-spaci ng peaks corresponding to the

di agnostic peaks of the Figure. For present purposes,

The %-@B&hg%ngtr@iculy% sdleudited SomrpihakisformatidneinFighest H , using the
range 5 to 50 degrees or that portion of the range
Braggequdtion.

Differential scanning calorimetry (Figure 32) and NMR analysis confirmed that the
crystalline form K is the hemi-methanol solvate of sarsasapogenin. The form K
material may be prepared in relatively pure form by recrystallisation of sarsasapogenin

from methanol. Further details are given in Example 16 below.

Crystalline form L

The term “crystalline form L” used herein means that crystalline form of sarsasapogenin
which has an XRPD pattern substantially as shown in Figure 33 of the accompanying
drawings (A = 1.5406 Angstroms).

The expression “an XRPD pattern substantially as shown” as used herein refers
particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
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by the XRPD equi pnent, for exanple 5 to 30 degrees,

may generally be considered characteristic or
wdizemasdissc of the crystalline form subject heeEGB20d5M04266

standard practice in crystallography. The d-spacings

may readily be calculated fromthe information in

Figure 31, using the Bragg e@dation. Differential

scanning calorinmetry (Figure 32) and NVMR anal ysi s
b5OmE I XRBY dfidimdnefod lexaihlel $ B¢ 3D o dhs,) ﬁxa&r@@neraﬂy be considered

hem - met hanol” sol vate of sarsasapogenin. The formK )
ohataeteristic omdiagwsiie epthecaystallinefoam;, Gehiget hameverde siapgard practice
.recrystalljsation of sarsasapogenin from nethanol .
1%8’%%@%@8{’ iils are given in Exanple 16 bel ow.

Crystalline formL The term"crystalline formL" used

herein neans that_crystalline form of sar,sasago en'y .

16 {31 , using the

Wi EPPastes arpyXRpdlpbg Paéﬁlﬁa@a deom e wfgrpagien 4y
' of the acconpanying drawi ngs (I = 1.5406
%gé%&%@? The expression "an XRPD pattern
substantially as shown" as used herein refers
artjcularly.to any XRPD pattern having 2-theta or .
G plie i L it s apalait ol O R sttt Soflasppggenin
of the Figure. For present purposes, the approxi mately

20 strongest peaks in the 2-theta range 5 to 50
Thag X&FD datat srawelpos single wystalng-rap arystabogiaplky bijpdieheshow that the

XRPD..equi nt, fpr ex le 5.t0,30 deqgrees

GONRHERToRE " sl memn EnirRliivt PE WS aipalily, oo form L
1htetiflemSy ¥6 brdphiedan frélbtivel  phieclotm hWwewsstallRatsdrasfiairghsapogenin
1$ract| ce in crystall ography. The d-spaci ngs nay
@adrngthple!-o8tasol at ed from the information in Figure

33, using the Bragg equation. Crystalline formL is

anot her exanple of the Genl formof crystalline
GassédsrgoagemM n. This XRPD data, as well as single

crystal X-ray crystall ography studies, show that the

The term “crystalline form M” used herein means that crystalline form of
sarsasapogenin which has an XRPD pattern substantially as shown in Figure 34 of the
accompanying drawings (A = 1.5406 Angstroms), or which has unit cell dimensions,

angles and space group substantially as set forth for form M in Table 1 below.

The expression “an XRPD pattern substantially as shown” as used herein refers
particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 34, using the

Bragg equation.
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crystalline formL is a 3-nethyl- 1-butanol sol vate of

sarsasapogenin. The formL material may be prepared in
woebmismwsy pure form by recrystallisation of PCT/GB2005/004266

sarsasapogenin from 3-nmethyl - 1-butanol. Crystalline

formM The term"crystalline form M used herein neans

that crystalline formof sar&asapogeni n which has an

XRPD pattern substantially as shown in Figure 34 of

ThiREXREPURRARY gl &Hs%\égla @8ysfal Xeray. Rl oiaplyTsoutgs, sioow that the

whi ch has unit cell dinensions, angles and space groupp .
costaliinenforal Myisas mised msmormethandd demitiHE, sqlypleeofy sarsasapogenin.

el ow. .The expressi " Pl p: ' isat]
¢t S50 B Dar R SFERALER B SR bisaion o
s RREbARhirefBmhawiiR@re2of Methand rand-tspanidrdupeaW$iF) containing one
corresponding to the diagnostic peaks of the Figure.
nide epiederriof paffipesfes, the approxi mately 20 strongest
peaks in the 2-theta range 5 to 50 degrees or that
portion of the range covered by the XRPD equi pnent,
JradraltixarmpheNS to 30 degrees, may generally be
consi dered characteristic or diagnostic of the
crystalline form subject however to standard practice

The ¢4 t‘%h'dgrs?ﬁﬁﬁ‘@ hprmThe duse@aabreas mBshs’ €ddi loyystdline form of
calculated fromthe information in Figure 34, using

shisgsaBogenin evjiel henam KRS Dxmpora substantiallyes shoxg iy lrigyrg 35 of the
crystal . X-ray.crystallography, studies.. show. t :
AR FATTHRER (W T - SH0F AR URER G Enas it celfimensions,
a%glley M Psiike BRIDARBAAARNY As sct F6rth &JrTolvh NeihelabRl 1 balywbe

epared inrefatively pure formby recrystallisation
of sarsasapogenin froma m xture of nethanol and

et rahydr of yr a F) .cont aj ni n e QUi : £
SR ST b AhARR TPs eRn rts
PafioMNy st RRPS Pattep@havihf @t thetayst dbpacine peaksncofresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20

strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.

The d-spacings may readily be calculated from the information in Figure 35, using the

Bragg equation.

This XRPD data, as well as single crystal X-ray crystallography studies, show that the
crystalline form N is a mixed mono-methanol monohydrate solvate of sarsasapogenin.
The form N material may be prepared in relatively pure form by recrystallisation of
sarsasapogenin from a mixture of methanol and tetrahydrofuran (THF) containing one

mole equivalent of sucrose.
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sar sasapogeni n whi ch has an XRPD pattern substantially
as shown in Figure 35 of the acconpanying draw ngs (|
wo 200684885 Angst rons), or which has unit cell PCT/GB2005/004266
di mensi ons, angl es and space group substantially as
set forth for formN in Table 1 below The expression
"an XRPD pattern substanti al2§ as shown" as used
herein refers particularly to any XRPD pattern having

L BLa P §- spaci ng peaks corresponding to the
%gnos Ic peaks of the Figure. For present purposes,

the approxi mately 20 strongest peaks in the 2-theta

an to ees r th [ f e
Thg ] SRS ERRR e pireh: POPl: BRad, RS bR form of
sESAEESenin TRYLi SEREY A XRPDeﬁ)aﬁ@ﬂSm%efaﬁdall)hw doerindigwed6 of the
di agnostic of the crystalline form subject however to
as¢cmnuayidggraninge €. 1. 390 ngsr@gPaphy. The d- spaci ngs

may readily be calculated fromthe information in

Figure 35, using the Bragg equation. This XRPD dat a,

The WrdssRE SAnNNRPDrivifea] sdbstaiially yast shdwdt aphysed herein refers
studies, show that the crystal|line formN i

mﬁmlaﬂmtn m@%ﬁm@@%b@% okt cor-Sapbaaaby b ponding to
%1 %y lc P %%Jsste&f i Sgﬁ%ﬁrpe P&egf’ers&q %ﬁl‘gﬁ?&satﬂﬁé’ @b¥roRHh&ely 20

orm on o rsasapogeni n from a
sffb?{gdslf pealf imiici2atheta rangk 3 Et S(Elﬂeygicezsfan rthat pOTdrE) of the range covered

; 8@‘%1% %‘lﬁg&%ﬁg' f%f/ §§u' V 88 Iﬂe%%%%g%gy %rg ]iy :tgg 08g51dered
&%%Eteﬁgtx%radlé tid Bf meg:ﬁ'y(s%ﬁﬁﬁfﬁﬁﬁﬁo SR hbe Gt thatnasatd practice

pattern stantl y as shown in Figure 36 of
ih beystatlognaplanyi ng drawi ngs (I = 1.5406 Angstrons). The
expression "an XRPD pattern substantially as shown" as
used herein refers particularly to any XRPD pattern

'll‘}ﬁvd—%c% § lﬁ?atyefeedhl;db@ PAGIIREGd FRAK theCiaforeapomdt Figuto36,heing the
di agnostl c péaks of the Figure. For present purposes,
Biagg eqtioni matel y 20

Crystalline form O is another example of the Gen3 form of crystalline sarsasapogenin.

This XRPD data, as well as single crystal X-ray crystallography studies, show that the
crystalline form O is a diethyleneglycol monomethyl ether solvate of sarsasapogenin.
The form O material may be prepared in relatively pure form by recrystallisation of

sarsasapogenin from diethyleneglycol monomethyl ether.

Crystalline form P

The term “crystalline form P” used herein means that crystalline form of sarsasapo genin
which has an XRPD pattern substantially as shown in Figure 37 of the accompanying
drawings (A = 1.5406 Angstroms), or which has unit cell dimensions, angles and space

group substantially as set forth for form P in Table 1 below.
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strongest peaks in the 2-theta range 5 to 50 degrees

or that portion of the range covered by the XRPD
wequiepasiss, for exanple 5 to 30 degrees, nay geaEiGH2005/004266

be consi dered characteristic or diagnostic of the

crystalline form subject however to standard practice

in crystall ography. The d-spd€ings nay readily be

calculated fromthe information in Figure 36, using
ThiCeBragBnCAKEID faitéal AlbdtAARiallPrd® Gdvnanotuded herein refers

exanpl e of the Gen3 formof crystalline )
pedicshslypto gayi XRPPmattenrirying L4heta oresnacing pepkyreresponding to

tal X- t all i
VB Y B R Ty B Sty 2
s@bhekt paky at Befthsarradsap agshicurecshe tharmmt@mel the ralge covered

may be prepared in relatiyvel ure form by .
be/e%xe;?él% |qaymesh foF e§%}flglas%%<b§8rﬂear%dﬁ?y generally be considered

. ' _ i e : ; _
B R BRI £, i bR @ o SN practie
ifs etystatibliapley.f or m of sarsasapogeni n whi ch has an XRPD
pattern substantially as shown in Figure 37 of the
acconpanyi ng drawi ngs (I = 1.5406 Angstrons), or which

A WAIRNGY Od18ulatdl HoRs$ tRNEIHRAEEN & Pigdre 37, using the
@%?S%ﬁéﬁlhggﬁéy Igg Set ?eg?tl ﬁ@f or formP in Tabl eig% 5
Bregmequbhienexpr essi on "an XRPD pattern substantially as
shown" as used herein refers particularly to any XRPD
pattern having 2-theta or d-spacing peaks
688 KePEPasthNg well b sindicagpastX apeakallofrapiesthigsrshow that the
For present purposes, the approximately 20 strongest .
opmadﬁna: formhR ipan peinpethanglsavate of sareRsapeasEingr The, fyrm P material

ortian_of e _h e ! i ;
B b Mired BEIRREE BRECIEH Y Ao f Y AR Sipogenin from
f6nsétaioed characteristic or diagnostic of the
crystalline form subject however to standard practice
in crystall ography. The d-spacings may readily be
&%ﬁm&t@%b’om the information in Figure 37, using
ne

The term “crystalline form Q” used herein means that crystalline form of
sarsasapogenin which has an XRPD pattern substantially as shown in Figure 38 of the
accompanying drawings (A = 1.5406 Angstroms), or which has unit cell dimensions,

angles and space group substantially as set forth for form Q in Table 1 below..

The expression “an XRPD pattern substantially as shown” as used herein refers
particularly to any XRPD pattern having 2-theta or d-spacing peaks corresponding to
the diagnostic peaks of the Figure. For present purposes, the approximately 20
strongest peaks in the 2-theta range 5 to 50 degrees or that portion of the range covered
by the XRPD equipment, for example 5 to 30 degrees, may generally be considered
characteristic or diagnostic of the crystalline form, subject however to standard practice

in crystallography.
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Bragg equation. This XRPD data, as well as single

crystal X-ray crystall ography studies, show that the
wonywtragdss ne form P i s an am noet hanol sol vat ePOt/GB2005/004266

sarsasapogenin. The formP material may be prepared in

relatively pure formby recrystallisation of

sar sasapogeni n from am noet hadol. Crystalline formO

The term"crystalline formQ used herein neans that
K e B A L B PR veing the
Basgmepatign.ng drawi ngs (I = 1.5406 Angstrons), or which

has unit cell dinensions, angles and space group

substantially as set forth for formQin Table 1

TG ARPD ddi§, KXPEIRESLARe Byt BRE DA btal Saraptisstadits, ahby that the

as shown" as used herein refers particularly taq an¥
cmminpﬁatﬁvr@r rQ hwq plepnylefndamingr sofvaie £F | saEpappagnin.  The form Q

S th [ [

SIS0 Pab e dL et R T ol B i Pl O HRpsapogenin
fR@@sBeriylethlemaret heta range 5 to 50 degrees or that

portion of the range covered by the XRPD equi pnent,

for exanple 5 to 30 degrees, may generally be
%?Hahggﬁgﬁggharacterlstlc or di agnostic of the

. form subject however to standard practice
|n|crystaglggraphy The d- spaC|ngs may readily be

culated fr orna n_in Figur 8, ui

1ﬁ’r‘?e g g"rgﬁﬂgf‘? 0 rmT 5, mﬁ%“\/\;tp‘% 3575 ?ﬁq’gﬁf form of
S‘ﬂé&@?@%@l‘%’l Wclﬁﬁa)é%ﬁ' Jeﬂgﬁﬁ@ﬁﬁiorﬁst Hﬁ%l%ancﬁﬁﬁwé Efoab subgantially as
crys line formQis a phenyl et hyl ani ne sol vate of

sstfosthfapfogerR in Tathe 1 below. Q mat er | aI may be prepared in
relatively pure formby recrystallisation of

sar sasapogeni n from phenyl ethylam ne. Crystalline form

TRe crystalline form R is a fert.-butanol solvate of sarsasapogenin. The form R material

may be prepared in relatively pure form by recrystallisation of sarsasapogenin from

tert.-butanol.

Amorphous form

It is strongly expected from the above findings and common general knowledge that an
amorphous form of sarsasapogenin is also readily achievable. In principle, a molecule
of the size of sarsasapogenin needs a relatively long time interval to arrange itself in a
crystal lattice formation. If that time is not available to it at the time of crystallisation,
or recrystallisation, an amorphous form will inevitably result. Such an amorphous form
may extend across the total bulk of the solid, e.g. the precipitated solid, or may be
interspersed in the bulk of one or more crystalline forms in the solid, e.g. the

precipitated solid.

We have found, in separate work (PCT/GB2005/001635; Example 13) with the 25-
epimer of sarsasapogenin (smilagenin), that the amorphous form of smilagenin is

obtained by heating 10 g of smilagenin to its melt using a temperature controlled
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The term"crystalline form @' used herein neans that

crystalline form of sarsasapogenin which has unit cell

angl es and space group substanti aPCy/GB005/004266

set forth for formR in Table 1 below The crystalline

formR is a .-butanol solvate of sarsasapogenin. The

formR material may be prepag®d in relatively pure

formby recrystallisation of sarsasapogenin fromt r

heat! @'aﬁhe AP BPERMS eth AhBkdnt lifsid Ska Rgtiede X TRE tngsltehr mass was
ove findings and common general know edge tha "I”h

pavredrimtophDewaf wmmmgsﬁ’apmgaﬁi@g’e}ﬁ%mﬂ of Lipuid rﬂ@%ﬁﬂr ylhe sample

fvedll B8eVa: cl)rate The

aChdggggB%érgﬂ,%g B%akg féqﬁ{ Jgﬁ&%ﬁo tTme I nterv

shifipRI W2 %en 'tﬁaﬁﬁ’elfre(ﬂ b a ghisy Qiaﬁlﬂdshéd inith drermimégearandithen sealed.

that time i s not avallableto%gg{t the tine of d

Qo fhetbabis o the gpstalbisationcroReraey 9 ﬁawogﬁfﬁnémﬂé’ﬁ?m anc our

f or m bMas a famil

kﬁﬁvpé‘%? G GTREANBROL 63 ETaprel 0 ) R ERfgHEn w0 ’
?dﬁtdacaﬂdl drgstaltine dbring, werstromgly lepéat tleat apmr@mbnldmgt helting and

k of one or m)re crégtall nelforrrs in the s %in

Sed@en tEIRBeREE PRNES PRGeLBP Meuldadell AnoTPhais a‘afs?%%‘l’oge

separate work (PCT/ GB2005/001635; Exanple 13) with the

25- epi nmer of sarsasapogenin (smlagenin), that the

Gandr Gl GdndranddFergfotmageni n i s obt ai ned by heating 10

g of smlagenin to its nelt using a tenperature

control | edheating mantle until a conplete nolten

Slhglb' | dystasxiay reghtallbaeaphp | shefesabtinddsughng) neBruket-Noaius Kappa
Dewar tcont ai ni ng apprOX| mately 150 nl of

GLPrdsfenstonmiier eminped Withsandaeiord Eayasieny %V%%@alﬁefé’%?g device,
and t Il e
R Ao b R S Sb S DU ol Bl form to b
stadiéd. Ay thils wdm,egtmnﬂed were sz)mldewhth @itheth®IRo8% ios SHTELRS-97 and
crystallisation Eropertl es of sarsasapogenin reported

gBnred with $HEIet-9%now edge (PCT/ GB2005/ 001635; Exanpl es

1to 12) that smlagenin also has a famly

This work, reported in Table 1 below, has enabled us to group together different ones of
crystal forms A to R as set out above, as well as a THF solvate and a tert.-butanol
solvate, according to substantial similarity of the unit cell dimensions a, b, c, angles «,

B and v and the space groups.

Table 1
Group | Form | Solvent a b C o B Y Space
Group
A Acetone 10.5943 | 7.4783 17.669 90 99.658 90 P21
(10) (8) ) “
J TBME 10.4766 | 7.4136 | 19.2846 90 95.001 90 P21
3) (2) (D €]
G n-butanol | 10.5361 | 7.3919 | 18.6599 90 90.591 90 P21
“4) ©)] (8) 2
Genl E n- 10.5547 | 7.4233 | 18.2031 90 90.628 90 P21
propanol 4 2) )] O]
L 3-methyl 10.5534 | 7.3618 | 19.0573 90 95.593 90 P21
butanol (12) 8) (21) 4)
Gen2 C Water 49,1440 | 7.6428 | 19.8610 90 102.389 90 Cc2
® @ @ 8
D Ethanol 7.4419 | 10.4628 | 38.5542 90 90 90 P212-
)] 2) ) 121
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that a correspondi ng nelting and sudden tenperature
wolowsgesqes ocedur e woul d yi el d anor phous sar sasapogB2005/004266

Genl, Gen2, Gen3 and Gen4 fornms Single crystal X-ray

crystal | ography studies, obtained using a

Br uker - Noni us Kappa CCD di f f B&ct onet er equi pped with

an Oxford Cryosystenms Cryostream cool i ng device, have

@ik OMEg TNSGMBT T | CEl4bs di loepel [0ssB23RNgl ®s andoGpafeo | P212-

group of |each cryst@) florm®)t g besstudied. {In this 121
wor k| Bt rist ur es | wesee2 sloloviess (WexH4%it i9r Sl RO®7 pr9 | P212-
SHELXS- 97| meyandi ef i nédl wi t BI) SHELXD-97. Thi $ work, 121

Geapol t ed |i trutiadd| ¢ 32.4678| [oWA38Rals 1 &478D 1 ed®us t%E?EOJp“) c2
{ R

:Jﬁoe hg{\r/ di féfng‘gnu(h]ﬁ;\q nfzrigrr\/qt(é)l %f };\n‘% @R “? sef —
t nbWve, madangll |7 2p2 ]
—solvate, allor dithg ﬁf SitH g“gak %15 ...dlgr %. %g‘mhg’go'
i ¢ o8 1| Bredsi 38%785 EZ‘? 3 3? 20 b|ahaQ and | P
+tha tnaeca P 1
™ PPPE atino- o 11 6’83 #5‘/0'1“"?61‘9’7'?’ GO TS ogFH FPHCE| P2l
group nongenclature uni}s j@rgsacgording to nofmal
chHystag Irc 07%@8@ 20031360 BHRJE. o(ET 1 0b0.6War g1 o5 | P21
are | ndicad i nibr@gket s @n fheconventignal way.

From Tabl eandind t i|s seen; that fhe crystallilne forns_of

sarsasaspogeni n according to the present invention
fgll |Pto at | east 8 distinct crystal f orm groups,
identified as Gen2, Gen3, , P and..Q

Rignsigny a08ies agﬁépﬁ?%&rﬁgp fDSFne\‘RHP%‘ﬁe ﬁ’B‘? gﬂ“zt?m Ciod %“r‘r‘8rd“% to normal

c%rsﬁﬂ a[é)h@(@éﬂ%ﬁumﬁ ﬁ%e' Eabt hfa\h;\%ﬂs afeedidafedtin€orackets in the

oup“representing the hydrates ere a range of
degnmadhwnns nom nal | y hem hydrates but having quite
vari abl e stoichionetry between individual sanples,
have been identified; Gend4 is a group represented by

108 T8¢ 1- 1*9‘1’51 %ﬁ'th&och& @h%ta‘ﬁnﬁufon’ﬁe loif @@ shakpdeehin daording to the
contai n ot her exanples;

N, P and are groups ere
presedhinyentioty falhinte ahAgssied rda%m%éfrmab grovgs, ﬁaﬁ'g as Genl,
Gen2, Gen3, Gen4, M, N, P and Q. Genland Gen3 are groups for which more than one
distinct example has been identified; Gen2 is the group representing the hydrates, where
a range of hydrate forms, nominally hemihydrates but having quite variable
stoichiometry between individual samples, have been identified; Gen4 is a group
represented by the tert.-butanol solvate R but believed likely to contain other examples;
M, N, P and Q are groups where to date only one example has been identified, namely
in each case the crystalline form bearing the same respective alphabetical letter. It will

be noted that, as discussed above, some crystalline forms show variable stoichiometry.

As shown in Table 1, crystalline forms A, E, G, J and L are related and can be
considered as representatives of a first general crystalline form of sarsasapogenin

solvates, which we will call Gen1 herein.

Crystalline forms D, F and O are related and can be considered as representatives of a
second general crystalline form of sarsasapogenin solvates, which we will call Gen3

herein.
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in each case the crystalline formbearing the sane

respective al phabetical letter. It wll be noted that,
waomiggwsssed above, sonme crystalline forns shewr/GB2005/004266

vari abl e stoichionetry. As shown in Table 1,

crystalline forme A, E, G J and L are related and can

be considered as representatBtes of a first general

crystalline formof sarsasapogenin sol vates, which we

will call Genl herein. Crystalline fornms D, F and O

are related and can be consi dered as representatives

Hablll sespecivecbryptal dorm replvrﬁgssnfaﬂ byrilee hysirates £ andrthe sapiwtanohsolvate
t ; i il Jd Ge i h, .
R st se o) broifes tnpliofiaity, SR/ Has G BtoPs B Hesignated Gen2 and

@hd. the tert.-butanol solvate Ris believed to be of

broader applicability, and has therefore been
desi gnated Gen2 and Gen4. The crystal forme M N, P

@ﬂe%rz%t%lofoﬂ% I\fﬁgﬁaraﬁgﬁ RS doB b &H td Be TOIGIRREL \fﬁecmé%{lx;ets Qr to any

er crys [ orm of ~'sar sasapogeni n or |
osiedr easeslimnfdri od sataapagenineotitsysokvatesnand Rydrafds catrentty known.
Process W have found that form C sarsasapogeni n may
be readily converted into the known non-hydrated
non-sol vated crystalline formB by drying at

53 n the range of about 40-600C or higher,

which is substantially |Iower than that required to
convert formA (the acetone hem solvate) into formB.
Whilsve fewrdvtati fommh@ sarsasapbgehin snaycbedesadily goryverisddnto the known

ractical, prqcess for.the.|ar cal e £ [
I e S R
dbBUSAEOPC slafigiterWhidR 6k Subktaptidllyf loset tHaf tidt required to convert form
sarsasapogeni n, particularly but not exclusively on

s Givraesbd hamairkoh o) it fgrts B Eis apieeRtieh gt pasbied us to develop a
b bR DELES A AR EANH & Srblhpt Bl © 2nd

crystals, preferably at a tenperature bel ow about 80C,

gg{sgw%;g%?gﬁ%p?%&}’v ggfggt%n Zl?u%cbrogPJese & gneefcheorda?cl)rypuriﬁcation of
sarsasapogenin, particularly but not exclusively on a commercial manufacturing scale,
which comprises forming hydrated sarsasapogenin crystals in form C and subsequently
drying the hydrated sarsasapogenin crystals, preferably at a temperature below about
80°C, more preferably below about 70°C, more preferably below about 60°C, to form

relatively pure substantially non-solvated non-hydrated crystalline sarsasapogenin.

The formation of crystalline form C sarsasapogenin is accomplished by any suitable
means. In a preferred embodiment, the form C is obtained by dissolving relatively
impure sarsasapogenin in an organic solvent, preferably in the absence of water,
crystallising sarsasapogenin from the said solution, separating the crystals from at least
the major part of the supernatant solvent, and slurrying the crystals in water to obtain
form C. The sequential crystallisation from organic solvent, separation and wet
slurrying is found to provide better purification than other methods of prepating form C

sarsasapogenin described herein.
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rel atively pure substantially non-sol vated

non- hydrated crystalline sarsasapogenin. The fornmation
wohomrogsdsal | i ne form C sarsasapogeni n i s acconmptT&iB5/004266

by any suitable neans. In a preferred enbodi nent, the

formC is obtained by dissolving relatively inpure

sar sasapogeni n in an organi c32ol vent, preferably in

t he absence of water, crystallising sarsasapogenin

THeOSRshhiE sDRicHt Rl UWonOthiciRPBE abdtokk, tang the ¥epahtfon§ 60OMhe crystals
at | east the major part of the supernatant sol vent

feon th¢ Swparnatenttiney swijablabe bynfikwatien. {Iheqtsslarmingcdinthe separated

The .sequent.j .al li.sat | f j -
S ST aRly S ¥SRla RSy ' Bufb BNy BHtERoduct to hot
wakt & hdtWgubdadolv@at, sbiadblpaheoureOhsdds, add ruskpeiignfpr about 2-8
form C sar sasapo%ﬁni n descri bed herein. The _org

BT, G 1UISh GOy BnTEHED §° BSTaTBEBCSPaiTEFt: figm e fiquid (.. by
RN r&ri‘%%, Jup&‘?ly LY st §o";c{ﬁ eufehla oM e Nat ant may
a y T

Sul 'y be ration. e reslurrying of the
separated crystals may suitably be achi eved by addi ng

R L LA A R SRl o
Rl dHop¥hif SndyHe RBAKL otRaifleBUKISh phfty! éﬂfdﬁh%ﬁhﬁﬂéﬂ(‘jﬁr&ess than that

which I's then suitably separated fromthe liquid (e.qg.
degcritiedt mhovepnby arearydiallisations waft any yerastalliseuer Sogephqus form of

afford faorm.B. have, al so foun h
Fovsiyarinaiudite dPYEEL0E SR, bHAY §8f, 1% alkanc/ketone
RWnBS AMNYBLIvARY. B &RBIElI W abtaidldd ah rndditiphalpnsvel,ypractical,
and in a shorter process than that described above, by
nreessy §erthe laser scsle rawitigahoncoRpatsasapPE&i®r anmor phous form
of sarsasapogeni n (including hydrated or sol vated
fornms) froma m xed al kane/ ket one sol vent. This
Dhseovg i alto Rasedaibabt, el presdnd ideutdo provideaddidthathfr purification
novel , practical, ﬁéﬁpgss for the |arge sca

S

H é%b le . facturi
HuarsasaRRgeH. Jrartecy ‘ﬁo’@‘_étn 24 uﬁ’ﬁ:‘é}l p ecompergial, manufacturing
%%I%E Szﬂlrlc?rf i@?élgl%)riggéedi oBARS SalsRMBHENAD (RERMIEE SnyA lscﬂ?%tﬁ&?,dhydrated,

I on of sarsasapogenin, particularly _
argstaléine lon sinogphous o theraed) i ainixahnalkanstketinegobveat, @referably in

tgg;;tggqﬂ%g réwlags z%p%l gl?sgllac\:/é gigwgt%rr,Sa%ﬁ%qgggi%tlrr]lg(s'aps%a%g'g@rgn from the
resulting solution as relatively pure substantially non-solvated non-hydrated crystalline

sarsasapogenin.

The crystallisation may be conducted at any suitable temperature. Typically, the

precipitation can be achieved at or somewhat below room temperature.

The direct crystallisation from an alkane/ketone solvent mixture is found to provide a

very useful level of purification.

The alkane and the ketone used in the mixed alkane/ketone solvent will be any alkane
and ketone which has acceptable physical properties at the desired operating
temperature. The alkane may be straight or branched or cyclic or a mixture of straight,

branched and/or cyclic alkanes may be used. The ketone may be a dialkyl ketone, which
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crystalline or anorphous formthereof) in a m xed

al kane/ ket one solvent, preferably in the absence or
weubmtoasdss al absence of water, and precipitati RgT/GB2005/004266

sarsasapogenin fromthe resulting solution as

rel atively pure substantially non-sol vated

non- hydrated crystalli ne sar8asapogeni n. The

crystallisation nay be conducted at any suitable

rﬁa?'ﬁéea!yﬁ{rﬂétﬁcaﬂ&msﬁ%}ﬂeﬁicat bea Riigetdbt @ty @ eamofedialkyl ketones.
achi eved at or somewhat bel ow room tenperature

.. The
The nbot partipss af thi 9atidrkefongmayninderansentte pbersh oheyif straight or
mxture is found to provide a_very.. I 0
b&ﬁ]'cfmefc{ 851t°?’81ﬁ9' Ul%ﬁ%ca%ﬁ Bg?? gosione taﬁeep el?%lﬁglyurgér‘g%?lﬁdt%ealkane and
kBiok6 espbdtiRp/. ketn@iang weiblof\thd dlkiie adythakkane imthe solvent may
ket one whi ch has_accept abl e physical propertjes, at thﬁ. .
bd e/gn?(bbjet@y,ggm stdnimiterandribisgy aémp}pdgatgqrgrgh Enqﬁiorgglary skill in this
aRth %élgﬁta s%&a]?lre? e DL HEUE Htfo_ (ﬁ'r&f‘h JtafedcRtoRE may be mentioned
traight, branched and/or cyclic al kanes may be Used.
ad Beuikloaemmy, be a di al kyl ketone, whichmay be

symetrical or asymmetrical or a mixture of any two or
nore di al kyl ketones. The al kyl portions of the or

Iﬁgﬁgfgﬁgﬁﬂg; bndependently of each other, be

l ~or S%%)‘g‘ﬁ‘e_d or cyclic. Heptane and acetone

are parti CIU| arly nentioned as al kane and ket one

espectjively. The mixing rati f I

e Bite A opvert oy oY fuRrubilff B2 RGpPahd: Wefined and

debdHived inaRE priorl &t Patentdbeurnaiid ackdodrledped aifoveridi rekatign to the

skill inthis art to select a suitable ratig. T

lypoanbiolegi¢ad edtivitics REeEARPOZEE JhE e ﬁ%-nt“?gﬁl?éc?é WO-A-
ui | e €. wiehL {,8S sal enj -A-

BT IR 0523 o WEERITIS, MoSRleATop il wo-A

g3g2Resconpounds defined and described in the prior

art patent documents acknow edged above in relation to
the known biol ogical activities of sarsasapogenin (US

G e S R s

pharmaceutically acceptable salts thereof.

Pro-drugs of sarsasapogenin may especially include 3-position carboxylate esters such
as the cathylate (ethoxycarbonyloxy), acetate, succinate, propionate, butyrate,
isobutyrate, 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
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03/082893). Such derivatives include pharmaceutically
accept abl e pro-drugs of sarsasapogeni n and

woheooragmsit i cal | y acceptabl e salts thereof. PrecuGBlens/ 004266
of sarsasapogenin nmay especially include 3-position
carboxyl ate esters such as the cathyl ate
(et hoxycar bonyl oxy), acetate34succinate, propionate,
butyrate, isobutyrate, valerate, isovalerate,

uﬁl%ﬁﬁ&@t Bhesk SAEPRINAR Repde® i WhARRIng!Re fiRAlliadlAaireand purification
decanoate, laurate, nyristate, palmtate, stearate,

obene oannpoumﬂlse nlpl p@@p@lwe acph eﬂ@atlpm @pﬁts) Gan B¢ REPAEIRY cSeparately

%{9{1?% }ﬁt}g‘??};lg§ burﬁi i % 1%': Ya3 enz ¥ lﬁ)é%‘mtable organic or inorganic

aBrdb LRI B ATy |t1‘ié()éaltnﬁ1|&§ OﬂEﬁ’ﬁ&IIZS&é Oyt example S. M. Berge et al,
p- met hoxy- benz&yl oxy, t al yl , e&l e/lm nat aI ani nat e,

Rhallmmwecal Bhlsn FhannStle 06; BBl ﬁa?)ew iebtip iRorpReigd herein
n| n te a

%{ %at Ba sp}g(lﬁlha esalt%r 2 ?drllég)t E@ ra%r'%dgﬁg%b%ately reacting the

p‘h‘ﬂﬁe@ moﬂ@b&nd tisti M3t axpdil aoah ewith yar smtabhst ergammar anegamel base and

mal eat t |
K TN T e e e T —.
n?&bldarﬁdagﬁlhé gﬁltss akf fnplador Qﬁﬁ@leaéii:@d Edlcﬁﬁoﬁ; 3dlfsSare Phose formed with

conpounds he presentl nventi on. These salts can _be
apide paleetdd ifrons hydrodmpnn,gsmwimnfc; pladspherig and nﬁnan@ds Examples of

purificatio of t und a
syHehle | e s “ce?ﬁ Soé‘r‘?b Bsfr 3%69 E‘? %‘alrbg 2l %/el?cgg%ﬁ% NG sodium
i %M bbtagigurh AYRRMIE anf ahinSorfififdydRsedef orm with a

uitable organic or inorganic acid and isolating the

salt thus forned. See, for exanple S. M Berge et a

addltl on salts can al so be prepared by separ ately
reacting the purified conmpound in its acid fo

Agsording fo tredayangopra F%P(g%tiﬂncmﬁ.‘éggna%e 3 BB ﬁbmfsﬁﬁbed above
1§1aeldtm1;d!ﬁyes Wil fRdor BRSE oﬁéﬁttsélebﬁﬁl f548: one or more other

pharmnmaceutically acceptab e and am ne salts.

ﬁixtaﬁmbe@ dnfscrﬂzedtaaabwe; itk foohi tofcsarssanwgemm,eamh@tber biologically

fOfﬂEd\M{h
active material, and any biologically inactive material.

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 sarsasapogenin, 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, beverage or beverage supplement) may be used for non-
therapeutic enhancement of cognitive function (i.e. in mentally healthy individuals to
improve mental agility and without medical supervision) or for the therapeutic treatment
of a condition selected from: obesity and diabetes obesity syndromes; cognitive
dysfunction and allied conditions; conditions characterised by a deficiency in

membrane-bound receptor number or function in a tissue, organ, cell type or organelle;
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aci ds selected from hydrochloric, sul phuric,
phosphoric and nitric acids. Exanples of suitable base
waddictugasssal ts are those fornmed with bases sebeTigBi005/004266
from sodi um hydr oxi de, potassi um hydroxi de and
amoni um hydr oxi de. Medi canents, Foodstuffs, Food
Suppl enent's, Beverages and B8%erage Suppl enents
According to the invention, a conposition may conprise
n@n%%l?’ﬁ'\/@lneﬁﬁ)dg faipgd n@@-@&%iti{}‘e M HoxtudblaiMdbFenefagiodf motor-
nore-further conponent selected from one or nore
seisoey newbéedeatstion; adsloss bEtecapioy &unclinptimdhe plonepseopt cognitive,
sar sasapogeni n, any .ot her biologically active
nﬁ@?@?ﬁ%}F FRFulan %lgPe ically inactize material . The
conposition may be prepared by a nmethod conpri sing
adm xing a material as descrjbed above with one or .
Stiblr urther, tthe inveoligib herpiomamaridey amoaﬁheféh@t@rmﬁ%iag for enhancing
her terial ' - anot divi
BB FRicHoh Pl E oo STRE REfafafitaL (ROR MBI PRANEY individuals
toiprovelmenilchgility abd elithguicaleligal supetvisien)natsethiemipeutic method of

Accor di to the i ot terial .
HSBION ] O dn B, O HePBAE HOE (P ode i) Rggiring from, or
sﬁé&g{i TRt o pﬁ‘}eﬁ?ﬁcﬂg @el@éte(p%cﬁﬁzagﬁ‘es&?pﬁdeﬂﬁﬁ&}:s PB¥sifie syndromes;

use or hont apeutic enhancenent of cognitive

cognitive dysfiinctian dnd aliéert ednditidnea¢aniditicng ¢hureelarised yoa deficiency in

[ ove . nenfal agility and wthout nedical

e &a{)?—gpgﬂé res?ptgro?ur{ﬂ#é Olr%g]fcélﬁgd? 2 Ctlswelé g{ag,@h?ello%ypg or organelle;
HANYehitRe &elkGRbStitioRMoakBShitiye atdrahhnbelae HeghRdtion; motor-
syndrones; cognitive dysfunction and all.ied

scnsvdy micwtedeganerition; aslosh af aecenior Juertiop ia thepbanen of cognitive,

i n_menbrane- bound . r r.pk : O] .

el HRGai e SRRy, el AORbABRRY Goncing sar

e{jdﬁﬁﬁ@té@iﬂ@ﬁ% ahé GBid hefak @y hdn-Menare anmmal sau leffective amount of a
egener ati on;, notorsensory neurodegeneration; and | oss

IBN£ﬂ@d§§@6WO$Uﬂ%ﬁ$@Wnbﬁ?ﬂﬁéwabsence of cognitive,

neural or neuronuscular inpairnment. Still further, the

i nvention therefore provides a non-therapeutic nethod

Tior ativeaspentngrepargdiatcording o dhé presént iavéntionmay thus be formulated

i?l%nénl}usrtrl?tgblae %gnrg%l)sigii)ﬁ ?(hmi for gﬁr%tlrglstlrexiopﬁg lathl?l ainno(%i in\(l)il- lﬁ%{aﬁ 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
pharmaceutically acceptable carriers, diluents, adjuvants, excipients, or vehicles, such
as preserving agents, fillers, disintegrating agents, wetting agents, emulsifying agents,
suspending agents, sweetening agents, flavoring agents, perfuming agents, antibacterial
agents, antifungal agents, lubricating agents and dispensing agents, depending on the

nature of the mode of administration and dosage forms.

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

foodstuff, food supplement, beverage or beverage supplement.

The terms “foodstuff”’, “food supplement”, “beverage” and “beverage supplement” used

herein have the normal meanings for those terms, and are mnot restricted to
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to inprove nental agility and without medica

supervision) or a therapeutic nethod of treatnent of a
woromwn4gass non- human ani mal (e.g. a human) suff eCT/EB2005/004266

from or susceptible to, a condition selected from

obesity and di abetes obesity syndrones; cognitive

dysfunction and allied condi$6 ons; conditions

characterised by a deficiency in nmenbrane-bound

h&fRBLAT fungtd Qfprlopriftet pifemBee@iclans edidld grade of
ptype or<%$3€ag+F§%Snon-éigg?the h%uroggzeﬁgrgtion; =
imppediangwill by esade accordisg tol the derirgd rerm@psibian forst or sensory

neur odegeneration; and |oss of receptor function in

the absence of cognitive, neural or neuronuscul ar

FofF8Hh&YE A tail MY FC uiGBIEP Eorfpssitadniforngt and ndbségass laudi exgmples of

sel fadm nj stering) to the said human or non-human ..
camditiens and discasst Siiss dreiahle Biing thematerigls gad compositions of the

conposi ti.on as decrd bed e ky.e n .
DEREaP PR, STt SO B HE i AT 4 0akY SRS alboME T WO-A
023506, WICRAECH /49TH00; WIY-AS02/029 28 and WD si-08/0828% m f or

admi nistration to a human or non-human aninal patient.

The conposition may consist of the active agent al one

Sg)é%hﬁ?}éoﬁ&lfil)ﬁ@&cf {SeaRC kiales ﬁﬁ%ﬂfe R 88 YnatsHdlafEcompositions of

i onal conponent, such as one or nore
fipdh reseate tinventibh yinelode pfaabémmpde:r Adehsimer’s Wdsepse, senile dementia

(glg{éﬁ%/@né e?ﬁlp ?éfnlggﬁg Bé ﬁﬁt‘@%?é%%ké lt}?ﬂsgeghﬁ uvf\;i V\(/)ea}ﬁ't (Ii)eﬁrlrge%%[é,v P dHinson’s
Ale zost@ﬁ@élpﬁﬁﬁtie PALAGRNIR, dépréeRAdbdtizoplifsni= muscular dystrophy

sweef eni ng agents, flavoring agents erfumn ents,
inciudibg.c fanosshpugameral anuscﬂlg@ﬁggvsta@bﬁlto $FSHybr ‘Eggm}?g muscular

S5 B PRI RGP, SRS i, rucs
| tingBtoRRY dyktesphex aspleal dystrapipharefiex espmiaghhetic  dystrophy
IR U R (N
3 Pk Frelge EhtE e
Bt AP LATE o WRASCIOR1, 08 i !
STRBGHI LS o muiltiplsesclesusisg postnck] Aypotmasion, dsaunagic ggurodegeneration
%ggfgﬁrg{ym@? &Ecgq%a%r ggg@g{g:% gcg:g@ngkt%r %QQ&BI%[ itr%Itlr%atic head injury or
spinal cord injury), Batten’s disease, Cockayne syndrome, Down syndrome,
corticobasal ganglionic degeneration, multiple system atrophy, cerebral atrophy,
olivopontocerebellar atrophy, dentatorubral atrophy, pallidoluysian atrophy, spinobulbar
atrophy, optic neuritis, sclerosing pan-encephalitis (SSPE), attention deficit disorder,
post-viral encephalitis, post-poliomyelitis syndrome, Fahr’s syndrome, Joubert
syndrome, Guillain-Barre syndrome, lissencephaly, Moyamoya disease, neuronal
migration disorders, autism, autistic syndrome, polyglutamine disease, Niemann-Pick
disease, progressive multifocal leukoencephalopathy, pseudotumor cerebri, Refsum
disease, Zellweger syndrome, supranuclear palsy, Friedreich’s ataxia, spinocerebellar
ataxia type 2, Rhett syndrome, Shy-Drager syndrome, tuberous sclerosis, Pick’s disease,
chronic fatigue syndrome, neuropathies including hereditary neuropathy, diabetic
neuropathy and mitotic neuropathy, prion-based neurodegeneration, including

Creutzfeldt-Jakob disease (CJD), variant CID, new variant CID, bovine spongiform
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ingredients will be used, according to the desired

conposition form For further details of suitable
woaopagsdss on forms and dosages, and exanpl es oPCT/GB2005/004266

conditions and di sease states treatable using the

materials and conpositions of the present invention,

pl ease refer to US Patent No374680289; WO A- 99/ 48507,

WO A- 01/ 23406; WO-A-0 1/49703; WD A-02/07922; and

3 ' ' $ s@{ilfoAk SRASFH’S URESS, acute

e&%%ﬁggg%g§§§$§b(?ﬁgqﬁgigwﬁgﬁglg%gpcdﬁg%sjt?on?ﬁgf t he
dpsemimatedi ameepitalcomyelitis) ardehnoiditis, eseaerddrelesinny loé ithae pergral nervous

S e R SaliE A RNRBI SRR s
16 hsfeBBureP kRN AR duldr degiREktioaoni sm  depr essi on,

schi zophreni a, muscul ar dystrophy i ncl udi ng
faci oscapul ohuneral nuscul ar dystrophy (FSH), Duchenne

muscul ar dyst r ophy,.. k S ¥&iJsophy and
Brace' s muscul ar oA E%S?Ef ‘ﬁﬁbghﬁgﬁ"gphy, nmyot oni c

dystrophy, corneal dystrophy, reflex synpathetic

dystrophy syndrone (RSDSA), neurovascul ar dystrophy,
InhesacrepPaRedRYingSanbert Eat on di sease, Huntington's

di sease, notor neurone di seases including anyotrophic

| ateral sclerosis (ALS), nultiple sclerosis, postural
Hiypetiedninanmn Kraypetider didfracide JXRAD patterre(fg= 1.5406 Angstroms)

follow ng stroke or follow ng an.accident (far .
objeings 150 1o ORI P%cqx@asr%ﬂjm%ﬁ e %ﬁsﬁ%ﬁﬁ’og@émnm%ﬂiwe, form B
ald . s di sease, Cockayne syndrone, Down syndrone,
( el , .
orti cbbasal ganglionic degeneration, multiple system
atrophy, cerebral atrophy, olivopontocerebellar

atrophy, dent.atoryhral atroph al i uysi.an
Ejgyrg 3°W§ﬁi %%Impgglrscaw% ﬁ@o%gﬁt%r Q{)gggkrfa%(ei %b?{alned from a sample
CbRnR2¢iy PARLBRGARAMPbESN (nXPhirlllind fdraBi(priordef)] Ci t
i sorder, post-viral encephalitis, post-polionyelitis
syndrone, Fahr's syndrone, Joubert syndrone,
i1 lain-Barre syndrone.. |i I
2 U PR e ShSFSEFE oo IBERY o w saple of
@irhrtially Sy bR GrsapsPogenit tinoiysiallidie Sems B, (phbearginn - Pi ck

)

Figure 4 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin in crystalline form A;

Figure 5 shows a differential scanning calorimetry (DSC) trace obtained from a sample

of sarsasapogenin in crystalline form A;

Figure 6 shows a thermogravimetric analysis (TGA) trace obtained from a sample of

sarsasapogenin in crystalline form A;

Figure 7 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin in crystalline form C;



10

15

20

25

30

di sease, progressive multifocal |eukoencephal opathy,
pseudot unor cerebri, Refsum di sease, Zell weger
weyomroasams supranucl ear pal sy, Friedreich' s atagT&B2005/004266
spi nocerebel | ar ataxia type 2, Rhett syndrone,
Shy- Drager syndrone, tuberous sclerosis, Pick's
di sease, chronic fatigue syngs one, neuropathies
i ncl udi ng hereditary neuropathy, diabetic neuropathy
inB'dafdi 1§B@> UFRd @gemeidakdan, sample
ngﬁg? %ﬁ%§ d&ﬁ#é@%ﬁ%ﬁ%ﬁﬁ%@ se Sz%J D) g%%ari ant P
ofxHByasaymogeniarin arystallit®, fotmo¥d; ne spongi f or nencephal opat hy
(BSE), GSS, FFI, kura and Al per's syndrone, Joseph's
di sease, acute di ssem nated encephal onyelitis,
FRIRE DNk tal thernYGeSkmatrid ARIRNS(TGAJ fece ehthinal frvdn wosample of
system |oss of extremty neuronal function,
si@hasppegeniveiniceystdldachfoandsase, susceptibility to heart
failure, asthma, and nmacul ar degeneration. Brief
Description of the Draw ngs In the acconpanyi ng
F?gkﬁé\ﬂl 08BowE Dliﬂﬁ?l:boﬁhl@i/\/aifﬁctiénr @RADVgteterrd (f £rlag106akngstroms)
(XRPD) pattern (I = 1.5406 Angstrons) obtained froma
obtainsiddrant a sampheof sarsasgpegeain iarstadbipssmddgeni n in
crystalline formB (prior art); Figure 2 shows a
differential scanning calorinetry (DSC) trace obtained
Fig2en 8 shannd ifffencialsvantihg khlyrimealy (BB Ce traer strsiapd fremi ansample
in crystal]ine formB, (prior art); Figure 3 shows a
of rarparaRResin B Crystallieiousily (TGA) " trace obtained froma
sanpl e of comercially avail abl e sarsasapogenin in
crystalline formB (prior art); Figure 4 shows an
Figuray 2phonten thérfogenineinic(xaiysls (F&)drase (Obtainer, ape sample of
Angstrons). obtained.fraom a sanpl e of sarsasapogenin in
SESYEP AL ’élqriﬁsttﬂﬂ%‘?f re 5 shows a differential
scanning calorinmetry (DSC) trace obtained froma
sanpl e of sarsasapogenin in crystalline formA; Fi()gure
Fogwwh d@sshaws e oy powy dee diffectiora(XRPR) paten) (* mabe406 Angstroms)

o%?gir?eldnf?gmfarsgrrnnpﬁ: osfasglggseapg éenin in crystalline form E;

Figure 14 shows a differential scanning calorimetry (DSC) trace obtained from a sample

of sarsasapogenin in crystalline form E;

Figure 15 shows a thermogravimetric analysis (TGA) trace obtained from a sample of

sarsasapogenin in crystalline form E;

Figure 16 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin in crystalline form F;

Figure 17 shows a differential scanning calorimetry (DSC) trace obtained from a sample

of sarsasapogenin in crystalline form F;

Figure 18 shows a thermogravimetric analysis (TGA) trace obtained from a sample of

sarsasapogenin in crystalline form F;
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sarsasapogenin in crystalline formA;, Figure 7 shows

an X-ray powder diffraction (XRPD) pattern (I = 1.5406
wongwiwmgiss) obt ai ned from a sanpl e of sar sasap®gEMGBR2005004266

crystalline formC, Figure 8 shows a differenti al

scanning calorinetry (DSC) trace obtained froma

sanpl e of sarsasapogenin in @ystalline formC, Figure

9 shows a thernogravinetric analysis (TGA) trace

obtai ned froma sanple of sarsasapogenin in

crystalline formC, Figure 10 shows an X-ray powder

Fitivké 1 B chows at XR_PR)popalet diffra¢tion{XRBIA0patkny 6k Fongd06 Angstroms)
bt ai_.ned from anpl e of sarsas epin in
OgW?@;Lqu ﬁéamBlr%rﬂ%Ba@?fia@?ﬁeé‘mlT °§¥§g§§9% oa'fnf(lls’er enti al
scanning calorinetry (DSC) trace obtained froma

sanpl e of sarsasapogenin in crystalline formD, Figure
Figirs RO whows & Aidfenengiabscamiing celodimgiry {PSC) trapg oltping@ from a sample

bt ai ned from a I f~.sarsasapogenin in
Ogﬁ;ﬁs&mgeﬂg”flooﬂﬁ%%{;}g |§1§r%’ 13 shows an X-ray powder

diffraction (XRPD) pattern (I = 1.5406 Angstrons)

obtai ned froma sanpl e of sarsasapogenin in,
Feguye 24| shpwe af thermagravingiiceans SIS R araserabiias frgm @ sample of

Sér;g%giég%?g%}a@ggtmhg Yok Q§C) trace obtained from a

asapogenin’in crystalline formE, Figure
15 shows a thernogravinetric analysis (TGA) trace

obt ai ned f I f , [

Fagya CISPWB MGFHPEPOTIcG a0 HORKDLRCSErD 4y ~phidfe Angstroms)
|f: ' : = t

B R el PeaRRabGodhid in TydalBRordz! T o)

crystalline formF;, Figure 17 shows a differenti al

FR iR 08 S0 e & QU ARSI SRR E A T eI oK (gt R AeRfigg gsample
of3ar3g g@iﬁnﬁ&w&{iﬁymﬁtm c analysis (TGA) trace
obtalned”from a” sanpl e of

Figure 24 shows a thermogravimetric analysis (TGA) trace obtained from a sample of

sarsasapogenin in crystalline form H;

Figure 25 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin in crystalline form I;

Figure 26 shows a differential scanning calorimetry (DSC) trace obtained from a sample

of sarsasapogenin in crystalline form I;

Figure 27 shows a thermogravimetric analysis (TGA) trace obtained from a sample of

sarsasapogenin in crystalline form I,

Figure 28 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin in crystalline form J;
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sarsasapogenin in crystalline formF; Figure 19 shows
an X-ray powder diffraction (XRPD) pattern (I = 1.5406
wongwiwmgiss) obt ai ned from a sanpl e of sar sasap®gEMGBR2005004266
crystalline form G Figure 20 shows a differenti al
scanning calorinetry (DSC) trace obtained froma
sanpl e of sarsasapogenin in d0ystalline formG Figure
2 1 shows a thernogravinetric analysis (TGA) trace
i i e 8Q) fratdobtained from a sample
c yglt2 2???&1%£@g%%&%gpéﬁcﬁgg?geéggﬁshgpwsmanbX— ray powder P
oflsdrfasapdgenin inXRRDYlipaformdn (1 = 1. 5406 Angstrons)
obtai ned froma sanpl e of sarsasapogenin in
crystalline formH, Figure 23 shows a differenti al
FEERE R0 Mo la QbR it BIBe)ankly8ie § TG arave hbtdims®d from a sample of
sanpl e of sarsasapogenin in crystalline formH Figure
sausasshegeimint drEstalbige stric analysis (TGA) trace
obtai ned froma sanple of sarsasapogenin in
crystalline formH Figure 25 shows an X-ray powder
Minfré BachbRe b XERR) pdaddr iffratlior (XIRBEDpatfumy $x FoNB406 Angstroms)
obt ai ned from a sanpl e of sarsasapogenin in
obtajreddiom asampleafisarspyagogeaing Grdping iy Ker ent i al
scanning calorinetry (DSC) trace obtained froma
sanpl e of sarsasapogenin in crystalline forml; Figure
Fdurs B2 Whows & differeglahytanpingicalosinstry (DS () Ti@sy obtrmeé from a sample
obtained froma saﬁTHI? of _sarsasapogenin in
of BYERsaPP g W HILINEFYMIS 28 shows an X-ray powder
diffraction (XRPD) pattern (I = 1.5406 Angstrons)
obtai ned froma sanple of sarsasapogenin in
Figyts 33| showe ahOX-mayd pdiv drrrdiffi2otieh CXRPR) gattdra®rt 1.4#06 Angstroms)
scannjng calorinetry (DSC) trace obtajined from.a .
birgn wsaranle 5 SHatRRPdcH: ?—Wlm%“ of sftd Evgighine form
30 shows a thernogravinetric analysis (TGA) trace
Gbt ai ned from a sanple of sarsasapogenin in
crystalline formJ;

Figure 34 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin methanol THF solvate in crystalline form M;

Figure 35 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)

obtained from a sample of sarsasapogenin methanol water solvate in crystalline form N;

Figure 36 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)
obtained from a sample of sarsasapogenin diethyleneglycol monomethyl ether solvate in

crystalline form O;

Figure 37 shows an X-ray powder diffraction (XRPD) pattern (A = 1.5406 Angstroms)
obtained from a sample of sarsasapogenin aminoethanol solvate in crystalline form P;

and
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Figure 3 1 shows an X-ray powder diffraction (XRPD)
pattern (I = 1.5406 Angstrons) obtained froma sanple

wohomams@msapogenin in crystalline formK;, Fi gurPeT&B2005/004266

shows a differential scanning calorinetry (DSC). trace
obtai ned froma sanpl e of sarsasapogenin in
crystalline formK; Figure 331shows an X-ray powder
diffraction (XRPD) pattern (I = 1.5406 Angstromns)
F’i%[lﬂe' TREhWOR R-raf M@e@élf%ﬁ%ﬁlﬁmgﬁ aflern (A = 1.5406 Angstroms)
3-met hyl -butanol solvate in crystalline formL; Figure
Ghtainbd Wemem sataplepf pasasepogtinitf plmy]edtqum@lsplvp@tm @rystalline form
1. 5406 Angstrons) obtained froma sanple of

Qar sasapogeni n net hanol THF solvate in crystalline
formM Figure 35 shows an X-ray powder diffraction
( XRPD) pattern (I = 1 5406 Angstrorrs) obt ai ned froma
sanpl e of sExamplasan paiptigntof the :
crystalline form N; FI gure 36 shows an X-ray powder
diffraction (XRPD) pattern (I = 1.5406 Angstromns)
"gl% ﬁdﬁl@iﬁtﬂné fliﬁ‘mlﬁlllﬁl@ TEkzﬁnl(ilEs lsmrfﬁﬁﬁaelb @tlemrther illustration of the present
i et hyl enegl ycol, nononet hyl ether solvate in
wvgriion pytieithow Fmdatipn,gnd @redisausiisvithrelerenss tpdhipidpwings.
diffraction (XRPD) pattern (I = 1.5406 Angstromns)
obt ai ned from a sanpl e of sarsasapogeni n am noet hanol
Tedt\Bjudpinencr ystal | i ne form P, andFi gure 38 shows an
X-ray powder diffraction (XRPD) pattern (I = 1.5406
Angstrons) obtained froma sanple of sarsasapogenin
Phenscoaiphiyyiagtigeres olevadifained 61 Yigtfallowing eoipment:
Exanpl es and Detail ed Description of the Drawi hgs The
following non-limting Exanples are provided as

er illustration of the present invention, but
w thout Iimtation, and are di scussed wth reference
to the drawi ngs. Test Equi prment

All XRPD patterns in this application were obtained using a Bruker C2 diffractometer
equipped with a XYZ stage, a laser video microscope and a HiStar area detector.
Typical collection times were 200s. The sealed copper tube (Cu Ko radiation: 1.5406
Angstroms) voltage and current were set at 40 kV and 40 mA respectively. The X-ray
optics on the C2 apparatus consisted of a single Gobel mirror coupled with a pinhole
collimator of 0.3 mm diameter. The beam divergence (effective size of the X-ray spot)

yielded a value of approximately 4 mm.

DSC

All DSC data in this application were collected on a TA Instruments Q1000 apparatus
equipped with autosampler and carousel capable of holding 50 sample pans. The
energy and temperature calibration standard was indium. Samples were heated at a rate
of 10 degrees C per minute between 20 and 210°C under N, purge. Between 1 and 5
mg of each sample was used. Unsolvated samples were examined in a non-hermetically
sealed aluminium pan. Solvated samples were examined using hermetically sealed pans

to prevent damage to the DSC apparatus.
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The acconpanying figures were obtained on the
follow ng equi pnent: XRPD All XRPD patterns in this
wappicioagdss on wer e obt ai ned using a Bruker C2 PCT/GB2005/004266
di ffractonmeter equi pped with a XYZ stage, a | aser
vi deo m croscope and a Hi Star area detector. Typica
collection tines were 200s. #Ae seal ed copper tube (Cu
Ka radiation: 1.5406 Angstrons) voltage and current
T e set at 40 kV and 40 ni A respectively. The X-ray
optics on the C2 apparatus consisted of a single Gobe
mrror coupled with a pinhole collimtor of 0.3 mm
i ery, . Tk L e [ [ f
A PO Guga o, BRTHHELATRER, (BILAEL IUE €€ Rorkiifuts, Qs00
tirmopGOidetia mmlydet.s Afhel finstuient weae abibtatalt edthomickel/alumel
TA Lnstrunents OO0 appar at us eguipped W t

) Q J | o :
agenrdingrin| the magulashFes (isBFtrections 2ad 3 SCABIFYF M rléf?o CsBffpmiute was

T 308k r 11§ 2hk Q5 RbieAzSlyad 464 d
oR5yed i PEL B B8 AR T RLE A Sapledpoc @ 9620 mg an
edelgmasiabwpetoadedint@aloatimienrDRC pansi ndi6Ed imgids plf2num crucibles.

ur ge.. Between and 5 of .each sanpl e was used.
é@éngﬁﬁéﬂﬂg @@”%%Pﬁyg%ﬂﬁ*ﬂ%ﬂ in a non-hernetically
seal ed al um ni um pan. Sol vated sanpl es were exam ned
using hernetically seal ed pans to prevent damage to

he. ratus. TGA All TGA data in this application
it e d on a TA Instrunents @00

t hernogravi metric anal yser. The instrunent was

calibrated with nickel/alumel according to the
sa?rgﬂés?&tc%ﬁﬁﬁéraaw $VAildbleis@REsRBLern S&ESpurdiRed ot aloids Inc.
per mnute was enployed along with a nitrogen purge.
Typically, the sanple size was 10-20 ng and each

TR oS A dnd B ac bt R oA TR

prior to any recordings.

Example 1

Crystalline Form A (acetone hemi-solvate)

Sarsasapogenin (50 g) was dissolved in acetone (2500 ml) by heating to reflux with
stirring. After 30 minutes the solution allowed to cool. At 25°C an ice bath was applied
and the solution was cooled to 10°C. The solid was filtered and washed with acetone
(100 ml) to yield white plate-like crystals. The solid was dried in a vacuum oven at
50°C for 16 hours to yield 37.85 g of material, which was characterised by XRPD as
form A under our nomenclature. The XRPD, DSC, TGA are shown in Figures 4 to 6 of

the accompanying drawings.



10

15

20

25

30

Starting Materials Sanples of comrercially avail able
sar sasapogeni n were purchased from Steral oids Inc. The
woeanplesseder e anal ysed and defined as form B byComB2005/004266
nonencl ature. Exanple 1 Crystalline Form A (acetone
hem -sol vate ') Sarsasapogenin (50 g) was dissolved in
acetone (2500 M) by heating4B8o reflux with stirring.
After 30 minutes the solution allowed to cool. At 25C
_E%%gh@g§5)%53vvas appl i ed and the solution was cooled to
d was filtered and washed wth acetone
(100 rH) to yield white plate-like crystals. The solid
d i, a vacuum oven at 50C for 16 hours to
of material, which was characterised by
XRPD as formA under our norrencl ature. The XRPD, DSC,
TGA are shown in Figures 4 to 6 of the acconpanying
Exaaplerds. Exanpl es 2 and 3 Crystalline FormB Exanpl e 2
A sampl e of the above batch (2.32 g) was dried in
vacuum oven at 90C for 3 days to afford formB. The
ARhEblel FFaBe 866 VeatsdN@esd g)OwédW@ﬂie(BiiIDMumﬁ dvieg @k 80°C dr 3 days to

the acconpan dr aw ngs. npl e 3 Sarsasapqgeni n
a(fm fgym S hggg%ﬂ)tt@aca gmmmr}d@dma@@t shpwevadigye 1 of the

8%&1 1(%&11‘{%“?3) and the m xture heated to reflux

&S ng di ssolve the solid. The resultant
hazy sol ution was heated at reflux for about 2.5 hours
and filtered hot through a GFF/ 54 filter paper. The
Exagnle 8 was heated to reflux to redissolve the solids
and then allowed to slowy cool with stirring. The
m xture was further cooled with an ice/water bath to
Sarsasapogenin (240 g) was charged to a 20 litre flask followed by acetone (14.4 litres).

and the mixture heated to reflux with stirring to dissolve the solid. The resultant hazy
solution was heated at reflux for about 2.5 hours and filtered hot through a GFF/54 filter
paper. The mixture was heated to reflux to redissolve the solids and then allowed to
slowly cool with stirring. The mixture was further cooled with an ice/water bath to -
+2°C and the solids harvested by filtration on a GFF/54 filter paper (about 30 minutes).
The solid was washed with cold acetone (+5°C; 360 ml).

The crude solid was reslurried in demineralised water (3200 ml) at 60-66°C for about
2hours. The product was filtered hot (about 60 seconds) and washed with
demineralised water (20°C; 2 x 480 ml). The solid was dried in a vacuum oven at 70°C
to afford form B (193.7 g, 81% yield). The sample analysed for 0.3% water by Karl

Fischer analysis.

The XRPD, DSC and TGA are shown in Figures 1 to 3 of the accompanying drawings.
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+20C and the solids harvested by filtration on a

GFF/ 54 filter paper (about 30 m nutes). The solid was
woastsadsasst h col d acetone (+50C, 360 m). The eCu@mB2005/004266

solid was reslurried in dem neralised water (3200 m)

at 60-660C for about 2 hours. The product was filtered

hot (about 60 seconds) and wdd4hed with dem neralised

water (200C, 2 x 480 m). The solid was dried in a

PSR £\Ethds 7O0C to afford formB (193.7 g, 81%
“VréﬁgTTJTﬁ€‘§anple anal ysed for 0.3% water by Kar

Fi scher analysis. The XRPD, DSC and TGA are shown in

[ qur.es % t f t’t he acconpanyi ng draw ngs. Exanpl es
m&m ine Form C (hydrate) Exanple 4
Sar sasapogenin (99.4 g) was absorbed onto silica

about 200 g) using dichloronmethane (2 litres). The

¢4l was packed at the top of an open col um

contain silica (2 kg). Chromatography using ethyl
acet at e/ di chl oronet hane (1:19) as eluent afforded a
o eaoizefiB 499 4g3) wdsi ablsorbed ontecsilyst @bout 80 g) nsingaticilotemethane

it to afford k 81.2 Q).. .1
o 8 L S s 5 Lk il 0
éﬁo%@t&&%ﬂh?ihﬁ%&éﬁo héktReARthldtombBRbnd\as: 104 | £d eRfen® @orded a

over ni _ pectros'cqc?gfé i ndi cated the Eqr)esence
bduh 689. 1 @) Svbiclk avas megrysiallises trpmracgiope (g liresBodiadsan acetone

undertaken overnight .to afford sar i :

48 Bl fEL ef o PRt St LS REOREAER Dl 12 hiren o
A aGoladRAt WY JAGITBNS0°E oveenigh®! TH NMROdpettroscopy indicated the
203.7-206.5 O0C. The elenental analysis result of C

1resee0ept #hou OpPemrreont e fisther drying At $KE Wiewidstiplen overnight to
| ye f . .
R S BRI 2 D e R, GIRRARE oRfterizgd by XRPD e

0&A @uede hoynomendlhgty, eselfing @ofht @03 7HXO6eCoifiengtémental analysis

r aw . _Ex I .
r%sﬁ'\cm (? SC 76.68‘%? ?—I 510.51% is consistent with the theoretical value for

Cy7H4405.0.33H,0. Water content by Karl-Fischer analysis was 1.41% w/w.
The XRPD, DSC and TGA are shown in Figures 7 to 9 of the accompanying drawings.
Example 5

Exposure of the acetone solvate to a humidity of 50% or greater led to the formation of

form C.
Example 6
Sarsasapogenin (100 mg) was suspended in tetrahydrofuran (1 ml) and water (1 ml).

The mixture was heated at 70°C overnight and allowed to cool over a 12 hour period.

The precipitate was filtered, dried and shown to be form C.
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Exposure of the acetone solvate to a humdity of 50%

or greater led to the formation of form C Exanple 6
weamagswegeni n (100 ng) was suspended in PCT/GB2005/004266
tetrahydrofuran ( 1 m) and water ( 1 m). The m xture
was heated at 70C overnight and allowed to cool over a

12 hour period. The precipitdfe was filtered, dried

and shown to be form C Exanples 7, 8 and 9 Crystalline

Fx RAsthayw! solvate) Exanple 7 Sarsasapogenin
-(@h%—g-é’—m. i ssolved in ethanol (65 m) by heating

to reflux. The m xture was allowed to cool and stirred

ver t a ient.t erature. The m xture was
MW%W for 1-2 hours and

filtered. The solid was washed with cold ethanol (10

m) and dried in a vacuumoven to afford formD (3.0
Eg:)ampﬁeh'é sanpl e anal ysed for 1% water by Karl Fischer

anal ysis The XRPD, DSC and TGA are shovvn in Figures 10

to 12 of the acconpanying drawi ngs. Exanple 8

SepfaSaoaa0g €28 g)awasSdlgsolmlslrﬂethmm W68 nilyh byt eatiog tag 6&flux. The

nm ) by heat Th t [ |
BB Hl A0 P00y SR A HETRERI L ATOL L sarsr . Thganixture
vﬁisxﬁlﬂﬁ& C d foh Derba 8P Rirad2 hburdAnd $i®eftdt Mhk@blid whs washed with

ours an tered. The solid was washed with water
cahbletbiaiob 10 ml)eandachwdrm aveguuro oxft & effard fasnp Dy .9 g)y) The sample
e s l & d.for.0, 8% vvater by Karl Fischer
aﬁ%ﬁﬁ?’ﬁ{gl/@%%‘bg%ﬁﬁﬂﬁ ngrsae{‘ﬁ 9€nin (3.57 g) was
di ssolved in ethanol (70 m) by heating to refl ux.

Water (9
The XRPD, DSC and TGA are shown in Figures 10 to 12 of the accompanying

drawings.

Example 8

Sarsasapogenin (3.48 g) was dissolved in ethanol (65 ml) by heating to reflux. The
mixture was allowed to cool and stirred overnight at ambient temperature. The mixture
was further cooled in an ice bath for 1-2 hours and filtered. The solid was washed with
water and dried in a vacuum oven to afford form D (3.2 g). The sample analysed for

0.8% water by Karl Fischer analysis.

Example 9

Sarsasapogenin (3.57 g) was dissolved in ethanol (70 ml) by heating to reflux. Water (9
ml) was added, causing some precipitation. Additional ethanol (30 ml) was added to
effect dissolution. The mixture was allowed to cool and stirred overnight and for 2 days
at ambient temperature. The mixture was filtered, the solid washed with water and
dried in a vacuum oven to afford form D (3.18 g). The sample analysed for 0.8% water

by Karl Fischer analysis.
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m ) was added, causing sone precipitation. Additional
ethanol (30 m) was added to effect dissolution. The
wondcmgsedas al l owed to cool and stirred over npgiiGB2mIH/004266
for 2 days at anbient tenperature. The m xture was
filtered, the solid washed with water and dried in a
vacuum oven to afford form D463. 18 g). The sanpl e
anal ysed for 0.8% water by Karl Fischer
EAflpisi§- Exanpl e 10 Crystalline FormH (not hydrated
‘UT—g%gvated) Heating a sanple of the ethanol solvate
(formD) at 13Q0C (i.e. above the desolvation
' resulted in "formH".
i PO DSCa : i in Figures 22 to 24 of
t he acconpanyi ng drawi ngs. Exanple 11 Crystalline Form
G (n-butanol solvate) Sarsasapogeni n (100 ng) was )
Hyatipe adenipicnofhth wthene) sqivater(formpkatyd 30 Gr(bevitho Ve dagt depolvation
at 7Q0C.for 1 hour 00l over a 3 hour
t%@??% ?®+%gvg?%5,%vﬁgﬁgﬁkgixfﬁw%gééd, dried and shown
to be the n-butanol solvate. The XRPD, DSC and TGA
traces _are shown in Figures 19 to 2 o&1hge .
TheCORERIRG SMaRCHy ST ShamiTe HEues Y31 1 Piref 6 pRogmpanying
(ﬁaﬁﬁggpano! sol vate) Sarsasapogenin (100 ng) was
susp&nded in n-propanol (2 m). The m xture was heated
at 70C for 1 hour and allowed to cool over a 3 hour
Eerigd. The precipitate was filtered, dried and shown
edle n- propanol solvate. The XRPD, DSC and TGA
traces are shown in Figures 13 to 15 of the
acconpanyi ng
Crystalline Form G (n-butanol solvate)

Sarsasapogenin (100 mg) was suspended in n-butanol (2 ml). The mixture was heated
at 70°C for 1 hour and allowed to cool over a 3 hour period. The precipitate was

filtered, dried and shown to be the n-butanol solvate.

The XRPD, DSC and TGA traces are shown in Figures 19 to 21 of the accompanying

drawings.

Example 12

Crystalline Form E (n-propanol solvate)

Sarsasapogenin (100 mg) was suspended in #-propanol (2 ml). The mixture was heated
at 70°C for 1 hour and allowed to cool over a 3 hour period. The precipitate was

filtered, dried and shown to be the n-propanol solvate.

The XRPD, DSC and TGA traces are shown in Figures 13 to 15 of the accompanying

drawings.
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drawi ngs. Exanpl e 13 Crystalline Form F fao-propano

sol vat e) Sarsasapogenin (100 ng) was suspended in
wowepaggeanol (2 m ). The m xture was heat ed aPCT@B2005/004266

for 1 hour and allowed to cool over a 3 hour period.

The precipitate was filtered, dried and shown to be

t he zso-propanol solvate. Thd7XRPD, DSC and TGA traces

are shown in Figures 16 to 18 of the acconpanyi ng

2Wpgs. Exanple 14 Form | (0.3-hvdrate)
ogenin (formH 50 ng) was stored at 400C and

75% relative humdity for 18 days to furnish form!l
and TGAltra es are shown in Figures 25
5 ; HHY Tg-or awi ngs. Exanple 15 Form J
r -butyl nethyl ether sol vat e) Sarsasapogenin (300 ny)
was stirred in tert-bxityl methyl ether at 5C0C f 5
Sersasappgenini (00 rreglnares ansnsadkd it lS@dHPP%%l (3mPy ofhe mixture was

l}%éfga nb%}fq f?-ggel}o%g lﬁlliltg 'fll‘fvaﬁ%eidﬂg rcgglf‘% ?)ﬁmﬁn# %)E 1o dl ”glllﬂa'rprempltate was

flidr&er dtied hhd SHowh foberthdiso- _f néﬂRBDJat@SC and TGA traces
are shown in Figures 28 to 0 of the acconpanying

drawi ngs. Exanpl e 16 Form K (hem - nmet hanol sol vate)

FRRRERPPACILR Y00, SRS UP AR BRI TR0l compunin

dra@ihges 3 1 and 32 of the acconpanying

Example 14

Form I (0.3-hydrate)

Sarsasapogenin (form H; 50 mg) was stored at 40°C and 75% relative humidity for 18
days to furnish form I.

The XRPD, DSC and TGA traces are shown in Figures 25 to 27 of the accompanying

drawings.

Example 15

Form J (tert-butyl methyl ether solvate)

Sarsasapogenin (300 mg) was stirred in fert-butyl methyl ether at 50°C for 5 min. The
mixture was allowed to cool and stirred overnight. The solid was harvested by

filtration, washed with tert-butyl methyl ether (4 ml) and air dired to furnish form J.

The XRPD, DSC and TGA traces are shown in Figures 28 to 30 of the accompanying

drawings.
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draw ngs. Exanple 17 Form L ("3-nethyl-I-butano
sol vate) Sarsasapogenin was recrystallised from
wG-20mt0agdes | - but anol to furnish formL. The XRPECT/GB2&05/004266
is shown in Figure 33 of the acconpanying draw ngs and
the unit cell dinensions, angles and space group are
shown in Table 1 above. ExangBe 18 Form M
(rmono- et hanol , hem - THF sol vate) Sarsasapogeni n was
Femiistgl i sed froma mxture of nethanol and
'Terﬂggydrofuran (THF) contai ning one nol e equival ent
of raffinose, to furnish formM The XRPD trace is
ho i n .Fi re134 o t he acconpanyi ng draw ngs and
¢ 4 ns, angles and space group are
shown in Table 1 above. Exanple 19 Form N
(nmono- net hanol , nono-wat er solvate) Sar.sasapogeni n was
Sestesynogainiveas deqrygallisedrirem amathasol ftoformny.
tetrahydrofuran (THF) contai ning one nol e equival ent
of sucrose, to furnish formN The XRPD trace i s shown
Tie RRPW en@DICE tidees ancsiigvanit Fiputesadd mgd Indf tie acoointpanying
cel| dinensions, angles and space group are shown in
draBings-1 above. Exanple 20 Form O (di et hyl enegl yco
nononet hyl et her sol vate) Sarsasapogeni n was
recrystallised from di et hyl enegl ycol nononet hyl ether
Examaplerl7sh form O, The XRPD trace is shown in Figure
36 of the acconpanying draw ngs and the unit cel
di mensi ons, angl es and space group are shown in Table

ForAP0¥Emethyl-1-butanol solvate)

Sarsasapogenin was recrystallised from 3-methyl-1-butanol to furnish form L.

The XRPD trace is shown in Figure 33 of the accompanying drawings and the unit cell

dimensions, angles and space group are shown in Table 1 above.

Example 18

Form M (mono-methanol, hemi-THF solvate)

Sarsasapogenin was recrystallised from a mixture of methanol and tetrahydrofuran

(THF) containing one mole equivalent of raffinose, to furnish form M.

The XRPD trace is shown in Figure 34 of the accompanying drawings and the unit cell

dimensions, angles and space group are shown in Table 1 above.
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Exanpl e 21 Form P ("am noet hanol sol vate)
Sar sasapogenin was recrystallised from am noethanol to
wouomsigssesor m P. The XRPD trace is shown in Fi gar&sB2d05/004266
of the acconpanying drawi ngs and the unit cel
di mensi ons, angl es and space group are shown in Table
1 above. Exanpl e 22 Form Q phdfyl et hyl am ne sol vat e)
Sar sasapogeni n was recrystallised from
%{h%hyl amine to furnish formQ The XRPD trace is
In Figure 38 of the acconpanying draw ngs and
the unit cell dinensions, angles and space group are
ho i n Tahl above The egoi ng broadly
AR EL R 000 hont it tati on.
Vari ations and nDdlflcatlons as will be readily
apparent to those of ordinary skill is art
$ansespRAZENIN WAL TeGirIidlliand fiom ﬁemé?@%rﬁe"fgfn gl and etrahydrofuran
@R HRrR HMInBR%abR AR SWRRE 39 harkdleblEh &
ar asapog rnin-t ormof crystalline formH as
defined herein or in the formof a crystalline solvate

B RERE e i oy e giears ot e Fespmpansink drepifas g fhs it coll
cgﬁ%nséonso‘ aéelz s 4td dpacd groﬁ) afd shbwndP Thblelt ablpe.N5 C6 PS5 Q

fined herein. 3. Sarsasapogenin according

toclaim1 or claim 2, in crystalline form Genl . 4.

ar s ogenin according to claiml1 or claim2, in
ﬁ%%&ﬁﬁﬁ?ﬁ ne form Gen2. 5. Sarsasapogenin according to
claiml or claim2, in crystalline formGen3. 6.
Sar sasapogenl n according to claiml1l or claim2, in
Pors A fiethytenpglyvaelmaenp 'u:"' ether sqhate) Sapogem n
according to claim1 or claim2, in crystalline form
A. 8. Sarsasapogenin according to claim1 or claim 2,
Sarsadhpsdenin waerdeoystallised from diethyleneglycol monomethyl ether to furnish

form O.

The XRPD trace is shown in Figure 36 of the accompanying drawings and the unit cell

dimensions, angles and space group are shown in Table 1 above.

Example 21

Form P (aminoethanol solvate)

Sarsasapogenin was recrystallised from aminoethanol to furnish form P.

The XRPD trace is shown in Figure 37 of the accompanying drawings and the unit cell

dimensions, angles and space group are shown in Table 1 above.



9. Sarsasapogenin according to claim1 or claim2, in
crystalline formD. 10. Sarsasapogenin according to
woheiormdsesr claim 2, in crystalline formE. 11PCT/GB2005/004266
Sar sasapogeni n according to claiml or claim2, in
crystalline formF. 12. Sarsasapogenin according to
claiml1l or claim2, in crystapline formG 13.
Sar sasapogeni n according to claim1 or claim25in
E%ééﬁ#ﬁ%iine formH 14. Sarsasapogenin according to
or claim2, in crystalline forml.15.
Sar sasapogeni n according to claiml or claim2, in
cryst Iliqe formJ. . 16.. Sarsasapogenin according to
EEEéi%&iﬁﬁﬁg@M Solygte rystalline formK. 17.
Sar sasapogeni n according to claiml or claim2, in
crystalline formL. 18. Sarsasapogenin according to
5 Sefsasapogeron web a¢arystallised feqny shenylet h)gameﬁp fprnish form Q.
Sar sasapogeni n according to claim1l or cIa|n12, in
crystalline form N 20. Sarsasapogenin according to
The NEPID tRke ¢ hoindn Higure BY Sf ahd zidnembamyhl@draﬂviﬂgs and the unit cell
Sar sasapogeni n according to, cl aim laim2, in
disngsionis) pneesrasd spase Zoup asg SRR Bh | 28e¥%or ding to
claiml or claim2, in crystalline forn1Q 23.
Sar sasapogeni n hydrate. 24. Sarsasapogenin hydrate
10 T&lecmf@bh@ Hsmadibraiemrﬂies thehprekerit sn\acnnon,owhb@rtdtreltajmn Variations

an& {i@atlogg as gﬁﬁgbgr al &re!ﬁﬁ%r@g f or exg, n‘gry skall in %hlS art are
lﬁé{lﬁéﬂsﬁ RRGFALALISA 't}Yea§c8 Sflﬂa{ Fﬂﬁcétfbnfaha laffy 28ultdm pHaRt.
W an

or gani ¢ sol ven sel ec from sol vents

contai ning at | east one heteroatom which is nore

el ectronegative than carbon. 27. Sarsasapogenin

sol vate according to claim?25, formed with an organic
sol vent sel ected from sol vents contai ning a conjugated
or aromatic system of unsaturated carbon-carbon

bonds. 28. Sarsasapogeni n sol vate according to claim
25, wherein the solvent is selected




from ket ones, alcohols, ethers, esters, aromatic

sol vents, substituted fornms of any of the foregoing
wande/memss e possi bl e, m xtures thereof w th eaebTwB2e05/004266

wi th other organic solvents and/or with water. 29.

Sar sasapogeni n sol vate according to claim 28, wherein

the solvent is selected fronb1acetone, nethyl ethyl

ket one, methyl iso-butyl ketone, nethanol, ethanol,

npr opanol , i-propanol, n-gﬁgggggg t-butanol, 3-nethyl -

1- but anol , am noet hanol hyl am ne, t-butyl

nmet hyl ether, diethyl eneglycol nononethyl ether,

t et rahydrofuran, _ethyl for e, n-b I et.ate,. '

1 pRaPeRaEetia s hedoly of Sosrirs S5t} F it gpin the form
0P XsBilhe oW HEPERydRatBENE, heptane, cycl ohexane or

m xt'ures thereof. '30. Sarsasapogenin sol vate accordi ng

to claim 28, wherein the solvent is a mxture or

combi nation of any .of the follow d : .
Zcacsheangey e Retant > Bl A Bhf pf prypigline forms
Cel hawrat, Gedd)anal 4, A; Py OREA A, G,i HpL,dpaqdL,, Mo Nyud,ahoQ,and R as
t-butanol, 3- nethyl- 1-butanol, am noethanol,

dsfieefl/haseiRy| ani ne, t-butyl methyl ether,

di et hyl enegl ycol nononet hyl ether, tetrahydrofuran,

ethyl formate, n-butyl acetate, ipropyl acetate, ethyl

3ac etSatsasapogayih eberdime xy tleime | op ebajrth enan crysihllipa égrm Genl.
cunmene, heptane, cycl ohexane or m xtures thereof. 31.

A conpound sel ected from sarsasapogeni n hem -acetone

£ol \S%}s%é%ﬁgéﬁﬁ%@&ﬁgﬁﬁ't@ HRR9-0RERIANSIS@Mallife form Gen2.

sar sasapogeni n et hanol sol vate; sarsasapogenin

"-butanol sol vate; sarsasapogeni n n-propanol sol vate;

Sonortarp gt atarocB ogeut 1ok Pl 2 L AARARSERIT Gens.

1- but anol sol vate; sarsasapogeni n hem - net hanol

sol vate; sarsasapogenin tert-buiyl methyl ether

G ol \iresapgeriasepudmsite cleim A 05 slammdr isggtatiwe form Gen4 or R.
sar sasapogeni n net hanol water sol vate; sarsasapogenin

di et hyl enegl ycol nononet hyl ether sol vate;

Bar SsRegRiEefiin according to claim 1 or claim 2, in crystalline form A.

8.  Sarsasapogenin according to claim 1 or claim 2, in crystalline form C.
9.  Sarsasapogenin according to claim 1 or claim 2, in crystalline form D.
10. Sarsasapogenin according to claim 1 or claim 2, in crystalline form E.
11. Sarsasapogenin according to claim 1 or claim 2, in crystalline form F.
12. Sarsasapogenin according to claim 1 or claim 2, in crystalline form G.
13. Sarsasapogenin according to claim 1 or claim 2, in crystalline form H.

14. Sarsasapogenin according to claim 1 or claim 2, in crystalline form L.
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am noet hanol sol vate; sarsasapogeni n phenyl et hyl am ne
sol vate; and sarsasapogenin THF solvate. 32. A

woaopodswds accor di ng to any one of clainms 13 t oPRD/GB2005/004266

crystalline form 33. Anorphous sarsasapogenin. 34. A
met hod for purification of sarsasapogenin,

particul arly but not exclusi§2ly on a conmerci al
manuf acturing scale, which conprises form ng hydrated
sarsasapogenin crystals in form C as defined herein
and subsequently drying the hydrated sarsasapogenin
161 y Shmhspbgerfimacnordihgto deiny1 pueleings dbistcaystalling form J.
non- sol vat ed non-hydrated crystalline sarsasapogeni n.
35. A nethod according to claim 34, wherein the

1@?’ disaisashpS BEtA SERPURR kd\clfiny $ batlaing 2 einf@ysiEtndform K.
slurrying, "in water or an aqueous organic medi um

sar sasapogeni n precipitated from an organi c sol vent.

R

purification of sarsasapogenin, particularly but not
exclusively on a commerci al _manufagturin cal.e i ch
Bomsrseapolrs opoaragE Saraas hBogetm . Teratae i ¥

al kane/ ket one sol vent and precipitating sarsasapogenin
fromthe resulting solution as relatively pure

19U b Sassatdpakénin aocordingvatletn hon chym 2aineetysalise &1 Ne

sar sasapogenin. 38. A nethod according to claim 37,
wherein the al kane is heptane. 39. A nethod according

3P @a?éagap%geﬁh R3S clath & 0@ cTaith e k& &akink $orm O.
acetone. "40. Sarsasapogenin, in substantially pure
form when prepared by a process according to any one

Hne SEimeRrgh ooy tingto SRR T Llfty RS QM KpERY )
25 to 29, 30, 31 to 33 and 40, sub’stantially’freé of

anot her form of sarsasapogeni n and/ or )
22. Sarsasapogenin according to claim 1 or claim 2, in crystalline form Q.

23. Sarsasapogenin hydrate.

24, Sarsasapogenin hydrate according to claim 23, which is a mono-hydrate or

nominally a 0.5-hydrate, including for example a 0.3-hydrate.
25. Sarsasapogenin solvate.

26. Sarsasapogenin solvate according to claim 25, formed with an organic solvent
selected from solvents containing at least one heteroatom which is more electronegative

than carbon.

27. Sarsasapogenin solvate according to claim 25, formed with an organic solvent
selected from solvents containing a conjugated or aromatic system of unsaturated

carbon-carbon bonds.
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substantially free of other steroidal sapogenins

and/ or steroidal saponins.42. A material according to
wanyomagsesf clainms 1, 2, 3 to 6, 7 to 16, 17 teCRELB223/004266

24, 25 to 29, 30, 3 1 to 33, 40 and 41, in at |east

about 50% by weight pure form 43. A materi al

according to any one of clais® 1, 2, 3 to 6, 7 to 16,

17 to 22, 23, 24, 25 to 29, 30, 31 to 33 and 40 in at

2R€A%L, 3@&88%%%9 L R¥%teEld ?Hﬁrllgf% %1afnﬁr2‘3 V414€refﬁ61!l‘i€t Rvedt (155 selected

accor o0 any one o , to , 7 to
fibfn keloRR, alEBholiébtheZﬁ ebtors SronBlic SGthmSoS@Stﬂatﬁd fogns ef apy of the

!btgg%%l&%% Vg Q;%@;{\E Cl‘% E‘LH? g}?ﬁﬂ?r\{lrllél} Aégch ot Wit $itfe? forganic

ﬁﬁéﬁggﬂpgg@ﬂhqwg&.a derivative thereof, wherein at
east one step of the process includes preparing a

mat eri al according to any one of clains 1, 2, 3 to 6,

16, 17 t.o 2 t
2§0 arsgggpog%mn '&oﬁvrage gscgg(g ic? gﬁaﬁl&}l ?% \?ﬁereﬁl %}g &\}ﬁbﬁ} gél"%elected
e ARtRlel ahethyd @hyPREtEk, i Methble isokysylckdtofia rn’reuhﬁnoin ethanol, n-
i sol at ed dry solid or in a liquid

di
peospsoh| ispropanpl, an-buigngl o ddudanghc o?E I urﬂlogﬁﬁ%‘?ﬁm Agpingethanol,
r t CcO
RS A TR e S i amaian o
t@lﬁdhydﬂifuMﬁ éthﬁ]rfaﬁhatlem-bu‘al aeadatedrmenpyl dcotates elbt aceteﬁ@d) xylene

FABPLETERY DSV R0, O, RYGEE0e, SUER. SUEL 4% oot

sel ected fromthe anorphous form and the cryst al I i ne
forms AA B C D E F G H I,

X, RarGoniogestonzlataoing st ndieesii gl satls a ixture or

r| Sin e [ a s I u f
Sria oaet Byalhe M GRR sthopitrS e it iGHy RS, methy
1§6lbﬁt§rmkef6nét HehanORtdtdmal, | d-pidpahdle iPreaoL en-biitanal} e-lbutanol 3-
nd precipitating sarsasapogenin therefro

metbylabpu@neld f emwnasthasgl s aBRpYERYIAmIngy . oWl hoawﬁly? ether,
cggcﬁglgg%gcotl On&l bl ethé@h%ﬁﬁhihrBﬁ?T@ tieAndter o1 acetate, i-

enin conprises eria ording to any
R0pylaicertaicts/] heetdie, 8-xylen6, m#xylene] §; xyle'het d;:)l@@\e 2@nene, heptane,

cyclohexane or mixtures thereof.

31. A compound selected from: sarsasapogenin hemi-acetone solvate;
sarsasapogenin mono-acetone solvate; sarsasapogenin ethanol solvate; sarsasapogenin
n-butanol solvate; sarsasapogenin n-propanol solvate; sarsasapogenin iso-propanol
solvate; sarsasapogenin mono-tert.-butanol solvate; sarsasapogenin 3-methyl-1-butanol
solvate; sarsasapogenin hemi-methanol solvate; sarsasapogenin fert-butyl methyl ether
solvate; sarsasapogenin methanol THF solvate; sarsasapogenin methanol water solvate;
sarsasapogenin  diethyleneglycol ~monomethyl ether solvate; sarsaspogenin
aminoethanol solvate; sarsasapogenin phenylethylamine solvate; and sarsasapogenin

THF solvate.

32. A compound according to any one of claims 13 to 20 in crystalline form.
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24, 25 to 29, 30, 31 to 33 and 40 to 44.50. A nethod

of adjusting the hydration | evel of sarsasapogeni n,
WwWOoQoprsichg preparing a solution of a first forPaTaB2005/004266

sarsasapogenin in an appropriate organi c sol vent or

solvent m xture, optionally in the presence of water,

and precipitating sarsasapoge#in therefrom to obtain

sarsasapogenin at a said adjusted hydration |evel. 51.

39.0??}]312@-%&%%%{3‘3&%95&%0' ai m 50, wherein the adjusted

sarsasapogéeni n conprises a material according
to claim8 or cIa|n124 52. A nethod according to any

gfﬁelfglpﬁwg fg‘?p éagglé 88 a%garswcfgrﬁg}%? gﬁéllcﬁ a{lg ot ﬁ&aé(icfﬁgiv@ly ona

cbﬂl‘rﬁérﬁhl' WaBRERhuRiRg - scBld; whidkethaprias Ci@hdinlgghifdiateﬂ alarsasapogenin
2, wherein the derivative is g@grodrug of

csyataésasmpcfgr;m €. 254 defmadethsrin a rﬂﬁbﬁ@u@@ﬂsan@rya}ge thg hydrated

sprggﬁpng%%{i;n tﬁﬁ/g ' ¢ ];fléfn?l Egﬁtl&e?yggf %uﬂgca élglﬂo"i’lt LdoehtddSon-hydrated

@@s&aﬁmﬁp@eﬁh derivative ther eof into a
nedi canment, foodstuff, food suppl enent, beverage or
beverage suppl enent. 55. Sar sasapogenin or a

feriy ﬁe‘tho%i B8R o ¢ 4?%91%5@@16 Y amidiaashpogenin crystals are

according to any one alnms 48 tO 54. 56. et ho
fofmealr m@arsluirgflﬂg,prrodvatgr of &armsalpsogmgﬂmp medivm, sarsasapogenin -

conpris esterifyin sar sasapogenl n materi al
P&%%B‘F"c‘]‘?i‘%"‘?‘c?‘na‘?’@a ﬁé‘gﬁ‘? Lclaims 1, 2, 3to 6, 7 to 16,

17 to 22, 23, 24, 25 to 29, 30, 3 1to 33, 40 to 44
and 55. 57. A prodrug of sarsasapogeni n, when, obtai ned
Wy A nmthudobcamtdmwﬁomgﬁlm@%whﬁmrs e OBEANIGOkYaNE i agptone.
according to any one of clains 1, 2, 3 to 6, 7 to 16,
17 to 22, 23, 24, 25 to 29, 30, 3 1 to 33, 40 to 44,

PP %%e’iﬂod foR pukiseatd® f sﬁi&dﬂapagﬁiﬂﬁ,,paf’tmmmmﬁ ,nof evmliuswely on a
suppl enent, beverage oqr beverage sup

e A
ewonpesial | raenudentping iseaje =aW|1%&hePi>laPﬂ%Féc &Sgﬁﬁﬁlggt Frgpoghyn in a
mlxeﬁl aatllkane/ﬁetoge salveflt @nd precipitating sarsasapogenin from the resulting

solution as relatively pure substantially non-solvated non-hydrated crystalline

sarsasapogenin.
38. A method according to claim 37, wherein the alkane is heptane.
39. A method according to claim 37 or claim 38, wherein the ketone is acetone.

40. Sarsasapogenin, in substantially pure form, when prepared by a process according

to any one of claims 34 to 39.

41. A material according to any one of claims 1, 2, 3 to 6, 7 to 16, 17 to 22, 23, 24,25
to 29, 30, 31 to 33 and 40, substantially free of another form of sarsasapogenin and/or

substantially free of other steroidal sapogenins and/or steroidal saponins.
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to 16, 17 to 22, 23, 24, 25 to 29, 30, 3 1to 33, 40
to 44, 55 and 57 in adm xture with oneor nore further
woaopoagies sel ected from one or nore ot her nMaPETIGH2605/004266
according to any one of the preceding clains, another
form of sarsasapogenin, any other biologically active
mat eri al, and any bi ol ogi cal 6%y inactive material. 60.
A conposition according to claimb59, wherein the other
or ; ,adagggﬁ, In%; B,t0 63 tigl thione23s, 24, 25
4?'or %%fa‘gﬁg%??ne crayrn iOH%E??ﬁ%@g’?ﬁSJ&éf ?gcglyg’ccor di ng
td 99,c40aB M® 93,0 ankl il NInGO Jeaftabous )% dy avaigd ipveaniony,
foodstuff, food suppl enent, beverage or beverage
suppl enent. 62. A nethod of preparing a conposition
43CC o Hiaial fecBfiin@en9fons batlEnSY, 1,3 165, 7¢0MPy 17sto12g, 23, 24, 25
adm xing a nmaterial according to any one of clains 1,
t@29,30; 3169 37 and40 B at Jepst bopp0%py weightpyre formg 30, 3
1 to 33, 40 to 44, 55 and 57 with one or nore further
conmponent selected from one or nore other materials
43CC N Hiahdhal Scodfdin@eangfonelodichimd ], 2,3 13 & G t6,16,71 1 to 22623, 24, 25
17 to 22, 23, 24, 25 to 29, 30 .3 1.to 33, 40 to 44,
15,8954k 3570 33 ped R in stdeas SrouEa % dyApRIFERYS By ot her
bi ol ogically active material, and any biologically
inactive material, and any conbi nation thereof. 63. )
43se fofpracesmtfer ichlaiming qiwapoadetiical @rc ediblti grpde osazgagapggenin or a
of clains 1

. , 3to 6, 7to 1 17 to 22 3..24. 2 -
dervatore ereot piegen o e of (i O B s Py prbfing R nateial
MH[%QBL%? ok of cRAN £3BNY 6, 19848} Uf fo 24, @ad24, 25 to 29, 30, 31 to
suppl enent; beverage or beverage supplenment. 64. Use
Bcowrdditngtdt o cl ai m 63, wherein the nedi canent,
foodstuff, food supplenent, beverage or beverage
supplenent is for the enhancenent of cognitive

A6INCA ipBtesy adcordiid® dlaigpssaitiereih the aatddial isopreserédit thd physical
from "obesity and di abetes obesjty syndrones;

foogeif en w@laﬂ%«ﬂrwﬁ@hd eRinAErvad med Bz s as agstal slurry.

condi tions characterised by a deficiency in

menbr ane- bound receptor number or function; _

4TON- & PeGeks Weonding arlelgmm db atr iotuim 460 feutlgaricompeising formulating the
rggﬁ{agggg%%rﬂq? % ?)? ;ﬁgﬁé ?gga’éieg;és%gapsozgr%grgr derivative thereof into a

medicament, foodstuff, food supplement, beverage or beverage supplement.

48. A method of adjusting sarsasapogenin between forms selected from the
amorphous form and the crystalline forms A, B,C, D, E,F, G, H, L, I, K, L, M, N, O, P,
Q, R, Genl, Gen2, Gen3 and Gen4 as herein defined, comprising preparing a solution of
a first such form of sarsasapogenin in an appropriate organic solvent or solvent mixture,
optionally in the presence of water, and precipitating sarsasapogenin therefrom, to

obtain the adjusted form of sarsasapogenin.

49. A method according to claim 48, wherein the adjusted form of sarsasapogenin
comprises a material according to any one of claims 1, 2, 3 to 6, 7 to 16, 17 to 22, 23,
24,25 to 29, 30, 31 to 33 and 40 to 44.
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receptor function in the absence of cognitive, neura

or neuronuscul ar inpairnment. 65. A nethod of
waamstoagieapeut i ¢ enhancenent of cognitive funcPCOGE2005804266

human or non-human aninmal or for the treatnent of a

human or non- human ani mal sufferingfrom or

susceptible to, a condition 5@lected from obesity and

di abet es obesity syndrones cogni tive dysfunction and

s |24 eaRd1 bf Ay tlﬁqﬁétﬁﬁﬁ&l&pqé@@tﬁ* s&85kaPpygedin, comprising

deficiency in ne receptor number or
pfdpﬁﬁﬁg arsolunon ot adinsttfone of sansadpggané it #ropppropriate organic solvent

{
PR gy oo B D6 PR VERE o Bueipitge gppseporeno
tﬁelﬂé}&hh 0B it RErsARpESEM &fa GADMIjhtSEhydIeioElever
neur onuscul ar i mpai rirent, which conprises

adrri nistering to the said human or nonhuman ani mal an

et ﬁg)dta%&éﬁ{/n%ne E g'vﬁLere?ﬁ tgé) g@iﬁ%& éf@ﬁ’% of gars%sapogenm
céﬁpﬁ@es?a%nat%ﬁal adborddfy td 0ladl,8 @Qlaith 4.t 0 33, 40 to 44,

55"and 57 to ol. 66. A nethod according to claim65,
wherein the aninmal is a human.

52. A method according to any one of claims 48 to 51, further comprising preparing a

derivative of sarsasapogenin from the material initially obtained.

53. A method according to claim 52, wherein the derivative is a prodrug of

sarsasapogenin.

54, A method according to any one of claims 48 to 53, further comprising formulating
the resultant pharmaceutical or edible grade sarsasapogenin or derivative thereof into a

medicament, foodstuff, food supplement, beverage or beverage supplement.

55. Sarsasapogenin or a derivative thereof, when prepared by a method according to

any one of claims 48 to 54.

56. A method of preparing a prodrug of sarsasapogenin, which comprises esterifying
a sarsasapogenin material according to any one of claims 1, 2,3 to 6, 7 to 16, 17 to 22,
23, 24, 25 t0 29, 30, 31 to 33, 40 to 44 and 55.

57. A prodrug of sarsasapogenin, when obtained by a method according to claim 56.

58. A material according to any one of claims 1, 2, 3 to 6, 7 to 16, 17 to 22, 23, 24,25
to 29, 30, 31 to 33, 40 to 44, 55 and 57, for use as a medicament, foodstuff, food

supplement, beverage or beverage supplement.

59. A composition comprising a material according to any one of claims 1,2,31t06,7
to 16, 17 to 22, 23, 24, 25 t0 29, 30, 31 to 33, 40 to 44, 55 and 57 in admixture with one
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57

or more further component selected from: one or more other materials according to any
one of the preceding claims, another form of sarsasapogenin, any other biologically

active material, and any biologically inactive material.

60. A composition according to claim 59, wherein the other form of sarsasapogenin,

when present, is crystalline form B as defined herein.

61. A composition according to claim 59 or claim 60, for use as a medicament,

foodstuff, food supplement, beverage or beverage supplement.

62. A method of preparing a composition according to any one of claims 59 to 61,
comprising admixing a material according to any one of claims 1, 2, 3 to 6, 7 to 16, 17
to 22, 23, 24, 25 to 29, 30, 31 to 33, 40 to 44, 55 and 57 with one or more further
component selected from: one or more other materials according to any one of claims
1,2,3t06,7to 16, 17 to 22, 23, 24, 25 to 29, 30, 31 to 33, 40 to 44, 55 and 57, another
form of sarsasapogenin, any other biologically active material, and any biologically

inactive material, and any combination thereof.

63. Use of a material or composition according to any one of claims 1, 2, 3 to 6, 7 to
16, 17 to 22, 23, 24, 25 to 29, 30, 31 to 33, 40 to 44, 55 and 57 to 61 in the manufacture

of a medicament, foodstuff, food supplement, beverage or beverage supplement.

64. Use according to claim 63, wherein the medicament, foodstuff, food supplement,
beverage or beverage supplement is for the enhancement of cognitive function or for the
treatment of a condition selected from: obesity and diabetes obesity syndromes;
cognitive dysfunction and allied conditions; conditions characterised by a deficiency in
membrane-bound receptor number or function; non-cognitive neurodegeneration; non-
cognitive neuromuscular degeneration; motor-sensory neurodegeneration; and loss of

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

65. A method of non-therapeutic enhancement of cognitive function in a human or

non-human animal or for the treatment of a human or non-human animal suffering
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from, or susceptible to, a condition selected from: obesity and diabetes obesity
syndromes; cognitive dysfunction and allied conditions; conditions characterised by a
deficiency in membrane-bound receptor number or function; 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 according to any one of
claims 1, 2, 3 to 6, 7 to 16, 17 to 22, 23, 24, 25 to 29, 30, 31 to 33, 40 to 44, 55 and 57
to 61.

66. A method according to claim 65, wherein the animal is a human.



