8 SEPTEMBER 2006 1 APPETI TE SUPPRESSANT STERO DAL G.YCOSIDES THI' S

| N\VENTION rel ates to steroidal glycosides, to conpositions conSSERNTEMBERR006
steroidal glycosides and to a new use for these steroidal glycosides and

t he conpositions containing them The invention further relates to a nethod
of synthetically producing these steroidal glycosides, and to the products
of such a synthesis process. I.n a partlcular appllcatlon the i nvention
relates to an appetite si RRIHS SANG ] A, for  synthetically
produci ng the appetite suppressant feMos ks an appetlte suppr essant
conposition containing the appetite ™ suppressant agent, and to a nethod of
suppressing an appetite. The invention also provides a plant extract nade
of plants of theggcoupreRNPIOR FE dtegenys stidreiesaul gnyandigthe agnus
Hoodi a and havi ng appetite suppressant act|V|ty Qur co endln at ent

appl i cat i on GFPFGLGRIE fcr%'ﬂﬁtnm Hihetsredsal iy c“1’.~,d[)3}|‘-\/|aded
describes anfkw @lsai tt&ratné@ée%ef@idate@wctm@és %?ﬁd a:@te Q:fon@)d@ﬁriton@c t he

Trich I th t t
Qppoti L6 USSR GHA ( RBSpt BLESE o ErERG THIATERE f "ELEAH ng

col | ect ed plo&ntsymtmarulaiallw tgiroaimlngertﬂzetsm exkeraddad Hugelosdddsaviamng
appetite CliVvit gpar af | the extraction solution fromthe

rest of thelétﬂD SS%&{O uIc§1s Ofy VI ngal ﬁ:r”nr)%oels\}ésntp 955t he extraction

solution and recovering the extract
In a particular application, the invention relates to

an appetite suppressant agent, to a process for
synthetically producing the appetite suppressant agent, to
an appetite suppressant composition containing the appetite
suppressant agent, and to a method of suppressing an

appetite.

The invention also provides a plant extract made of

plants of the group comprising the genus Trichocaulon and

the genus Hoodia and having appetite suppressant activity.

Our co-pending patent application No. 9919797.2 from
which the present application is divided describes and
claims a process for preparing an extract of a plant of the

genus Trichocaulon or of the genus Hoodia, the extract

comprising an appetite suppressant agent, the process
including the steps of treating collected plant material
with a solvent to extract a fraction having appetite
suppressant activity, separating the extraction solution
from the rest of the plant material, removing the solvent
from the extraction solution and recovering the extract.
The extract so recovered may be further purified, eg by way

of suitable solvent extraction procedures.

The extract may be prepared from plant material such

as the stems and roots of said plants of the genus



The extract so recovered may be further purified, eg by way of suitable
sol vent extraction procedures. The extract may be prepared fr8$EFTEMBER 2006
material such as the stenms and roots of said plants of the genus 8
SEPTEMBER 2006 2 Trichocaul on or of the genus Hoodia. The genus

Trichocaul on and the genus Hoodi a incluge succul ent pl-ants growi ng in and
regi ons such as are found in Southern frica. In one application of the

invention,' he Y, ap etlte:s ressant extracy. is obtained fromthe
speci es 3%%1%%%i I |8Fer L?r‘n ® specrag TH 8ﬁiféaul on T8ffi Gsht=® may
al so be usenria:hcpn'audm ad acite \gemppadddia sinayinesss e RNIERC tp1 dd} aAnot her
appl i cation_of TV, 0 ac e appetite_suppressant extract may
be obtai n%&pq‘ IIrﬁat ﬁlel s%feléc:i egbﬁ%ggl a 5'l(;:"b O%I gf’éfggorﬂ%msiout&e%odl a
|l ugardi i . Bt.ﬁ:asmys Inndoet epply calidohpEifi o lmremaianhamel rditGateed t hat
certain of | te. s essant_activity. The pl ant
mat eri al ?%S—: ed§1£:n§t Fe preﬂselnsceéﬁgee#u;e ufFE3BI tgg(),sp@ﬁ:g. est or
exanpl e, ammm hy pgdd fegiimor i de éﬂﬁwentspebj.esaanfmth@di@z\lb&e SUCh
as a \Waring, [ t. en_pe_separa

Eflele ollp 2944 A Ik A E00 1B Lho0C0E 2 i T

t he re5|dual y an appropri Separati
for exanpl §uPﬂr|etslséﬂt0n extrasdnt ri f dgat ABAthERe eppﬂcenatnra;n befren:h\eed by

reans of Uleverglon) SEPUNNe ROl ddtadmlerball gt eg, Lo

tenperature. of .60C. The separated crude ext
ext ract ed ﬂPt’-ﬁlﬁ*@Flhy“lr@Wetélﬁl éPP&éeﬁngoﬂﬂ%érmorllf Hoodia gordonii

or Hoodia lugardii. Bioassays conducted by the Appllcant-
on rats have indicated that certain of the extracts possess
appetite suppressant activity.

The plant material may be homogenised in the presence
of a suitable solvent, for example, a methancl/methylene
chloride solvent, by means of a device such as a Waring
blender. The extraction solution may then be separated

- from the residual plant material by an apprOprié.te
separation procedure such as, for example, filtration or
centrifugation. The solvent may be removed by means of the
rotary evaporator, preferably in a water bath at a
temperature of 60°C. The separated crude extract may then
be further extracted with.r methylene chloride and water
before being separated into a methylene chloride extract
and a water extract. The methylene chloride extract may
have the solvent removed preferably by means of evaporation
on a rot'ary .evaporator and the resultant extract may be
further purified by way of a methanol/hexane extractiom..
The methénol/hexane extraction product may then be

- separated to yield a methanol extract and a hexane extract.
The methanol extract may be evaporated to remove the -
solvent in order to yield a partially purified active
extract. K

The partially purified active extract may be dissolved

in wethanol, and may be further fractionated by column

chromatography, employing silica gel as an adsorption



before being separated into a nethylene chloride extract and a

extract. The- nethylene chloride extract may have. the sol vens( EW@ERZO%
preferably by neans of evaporation on a rotary. evaporator and the
resultant extract nmay be further purified by way of a nethanol/hexane
extraction. The nethanol/hexane extraction product may then be separated
to yield a nethanol extract and a hexané extract. The nethanol extract may

be evaporated.to remve t S Ive order oyield a partially purified
active extTeet®TRR RArffafF édn% BEETe Ay e ehiud ved in
met hanol , amdpmam&tirurdﬁleﬁlffasém@n&tradtbpneolw bé hbgraLE 88HaP g

enpl oyi ng sil | nJSJf soci ption & .S PTE ER 2006 3 nedium and a

chl or of or m%Reh a?%le RO AS LY RIAFSFHVAMG PrACRUTaT ent

fracti ons nay deteabhiecthe aappeemén Sy s sl urdteitkridy Shetadf e

bi oassayi ng procedures, to determ ne the appetite suppressant activity
thereof. . A fraction having appetite suppressant activity, nmay preferably
be further fracth ofwdeti suchawsngy apgetrite chupprsgraphyctsvigysmayca gel

esul tan SSETTARY o DitsaiERye  fr st PR E TR A ent i (he.
activity. kksm;na‘trqg::taphy disspigagildgcapgeli2e mmdsmsgamon aeidivimd wnday, if
Sﬁfé%ﬁ?ogfi‘.}é}.i ot S i el P e Pt P rand a
9: 1 et hyl adaasiteiansanbicasgayied THEOIr eddiaisnt m&ﬁlw snppressantey again
be eval uat gty 154} t abl esbh OASS@Yion displaying appetite suppressant
activity may, if desired, be further frac_t:.onated and
purified, conveniently using a column chromatographic
procedure with silica gel as the adsorption medium and a
$:1 ethylacetate:hexane solvent. The resultant purified
fractions may again be evaluated by suitable bioassay
procedures for their a.ppetite suppressant activity.

The Applicant has found that at least one such purified
fraction has good appetite suppressant activity, and the
active principle in the fraction was identified by
conventional chemical techniques including nuclear magnetic
resonance, and was found to be a compound of the s}ructural

formula
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procedures for their appetite suppressant activity. The Applicant has found
that at |east one such purified fraction has good appetite s@pHFIMBER 2006
activity, and the active principle in the fraction was identified by
conventional chem cal techniques including nuclear nagnetic resonance, and
was found to be a conpound of the structdral forrmula a O.3 921 2. Os CCH
3 s~raaMMMO Hhasab56nmtOL _0 Ok Okr CBA(1l) 8
SEPTEMBER 2006 41 nagcesdaasee with SSII.nomemehalateret hethetiaetive

principle (rif{hte ouad+ Ba0omonhav.et 1- -
(1-4)-p- Dc;]?n%ropyranopf}) 1- 2 -e C— m%oyrrrlgrg %r gﬁos%{qw eco(Pyranosy
tigl oyl oxy-| @-Wm%@r-cﬂ’@gppb’égﬁl%éfénélzé)oﬁeD('GZ‘FP-IMBISaDWB#B)H@h@S
structure cangdidyit®s, one wepesty of44 herddresendne 1 yestéd on. (dhe jgjyention
extends to a corrp03|t|on havi ng appetlte suppressant activity conprising an
extract in ﬁ@@g BdanERis structure constitutes one aspect of thé present

invention.

The invention extends to a composition having appetite
suppressant activity comprising an extract in accordance

with the present invention.

The composition may be admixed with a pharmaceutical
excipient, diluent or carrier and optionally it is prepared

in unit dosage form.

The invention also extends to the use of an extract in
accordance with the present invention in the manufacture of
a medicament having appetite suppressant activity, to an
extract as described above for use as a medicament having
appetite suppressant activity, and to a method of
suppressing an appetite by administering to a human or
animal an effective dosage of a composition as described

above.

Compound (1) is a novel compound and the present
invention extends to compound (1) and certain analogues or
derivatives of this steroidal trisaccharide having appetite

suppressant properties. The molecules chosen as the



with the present invention. The conposition may be adm xed with a

phar maceutical excipient, diluent or carrier and optionally 3SEFTEMBER280
in unit dosage form The invention also extends to the use of an extract in
accordance with the present invention in the manufacture of a nedi canent
havi ng appetite suppressant activity, to.an extract as described above for
use as a nedi canent having appetite suppressant activity, and to a net hod
of suppressijg p t ISt ng na 2ani mal an
effective dosage&‘gféa% ?ofm?s%%%%%%e%ﬁ bé%il%eﬁg%\lée g&onﬁd‘dﬁ&t( 1)khes a
novel corrpommxdﬁe QT égentstermidal orrbsacrharide coiphubte( i)maati

certain anal;o -d val | t L sacchari de Vi ng
appetite suppressarlljtg p?%%erﬁt\ei?% 5@ g%u%% Sﬁéosﬁéﬁ &E'ﬁ E8 SE§ £VBER

2006 5 analf@@-d@lmg R fachs veerar eakmlend&@ tpnafifdectattin  yHepethkes of

the steroid R d%h\glsteg the aimof increasing-the activity of the
active ingre |ent he l om ng effects were taken into consideration when

t he anal ogues were chosen (i) Hydrophobic interactions and | i pophilicity -

Functional gqroup npgifdSedh 0nSi Dfetdre: Asid vaengrq_erg{ﬁ tended t o change
t he hydrophobicity “and 19]I?t%pophl licity of .the noléc H1 JI ncr ased
| i pophilicity has been shown to correlate with i ncreased bi ol ogi cal

activity, poorer a@ueStifonal group modifications of the active molecule
is 4intended to  change the hydrophobicity and
AlAipOpb.lll city of the molecule. Increased
lipophilicity has been shown to correlate with
increased biological activity, poorer aqueous

solubility, increased detergency/cell lysis,
increased storage in tissues, more rapid metabolism
and elimination, increased plasma protein binding and
faster rate of omset of action.

(ii) Electronic properties and ionization constants

Functional group modification of the molecule is also
intended to change the acidity and basicity which
would have a major role in controlling the transport
of the compound to its s:Lte of action and the binding
at this target site.

(iii) Hydrogen bonding

Functional group modifications of carboxyl and
carbbnyl groups in the'act‘iv'e molecule are intended

" to change the_interaction_s between the proteins in
biological systems and the chemically wmodified -

functional groups.
(iv) Steric parameters

The purpose of changing the steric features of the
molecule is to increase binding to its receptor and .



solubility, increased detergency/cell lysis, increased storage_in tissues
nore rapid nmetabolism and elimnation, increased plasna prot |§¥PBWHG$%5ZQHH
faster rate of onset of action. (ii) Electronic properties and ionization
constants Functional group nodification of the nmolecule is also intended
to change the acidity and basicity which would have a major role in
controlling the transport of the conpound to its site of action and the
binding at this target site. (iii) Hydrogen bonding Functional, group

modi fi cations of cagRoxyl Rda LAHRIWI ST YRSa] NaéhByeyi ve mol ecule are
intended to change the interactions between the proteins in biological

systens and the chemcally nodified functional groups. (iv) Steric

t Ther, i f | '
o e LSRR S SR BBl Shpol syl ot

to increase binding to its Yeceptor an
i ts biol ogi cal imtendedy. tdhafifdiowthg dipdiagiiobbel ty canidond ipopitiel icity

ol ecule are Agbepdedilo ALLegl ttehy drapiohch!Y BRAPOPAd ol iteric

el ectronic proper I'Es, ric
mol ecul e: a) qmgnamatemwmdh(ﬂha(molﬁcuh@ C- 12 group and ester
functionality; b) Chem cal nodification of the 5,6-double bond, e.g.

a) Chemical modification of the C-12 group and ester

functionality;
b) Chemical modification of the 5,6-double bond, e.g.

" hydrogenation and migration;
) Chemicalhmodification of the C-20 carbonyl and C-17
- acetyl group; : - :
@)  Chemical modification of the "D" ring of the stercid
“ - ‘or. aglycone ring; | :
'e) Modification of the carbohydrates of the trlsaccharlde

‘moiety.

Accordingly, the invention provides a compound having

the general structural formula

(2)

in which R = alkyl;
H, alkyl, tigloyl, benzoyl, or any other organic

R1 =
egster group;
R, = H, .or one or more 6-deoxy mono-, di- or

trisaccharides, or one or more 2,6-dideoxy mono-, di-

or trisaccharides, or glucose molecules, or

combinations thereof;



hydrogenation and migration; "c) Chem cal nodification of the C 20 carbonyl
and C-17 acetyl group; d) Chem cal' nodification of the "D' r§RPFEMBER 2006
steroi,d or..aglycone ring; a) Modification of the carbohydrates of

the trisaccharide noiety. Accordingly, the invention provides a conpound
having the general structural formula O R RIObN (2) in which R = al kyl;
R, = H alkyl, tigloyl, benzoyl, or any other organic ester group; RZ = H,
or one or nore 6-deoxy nono-, di- or tris charides, or one or nore

2, 6-di deoxy nmono-, di- or trisaccharides, %gl ucose nol ecul es, or

conblnatlons thereof StPI'1FF2€QOEE¥$ﬁ§$n 6H85bépégg%g%h roken L?%%l

i ndicate the optlonaPn
except where (a) R-Qb&eégbﬁé(ﬁftﬁﬂﬁumﬁhefébwhdahdtwéhﬁre4k€5adkn¢5ecbond
at C5-Cs; and (b) mhg;%egrc3 4 aIkyI Rl=H, R =H, and the C5-Cg bond is

saturated. wher .
(a) R=CH,; R;=H or benzoyl; R,=H; and

there i1s a double bond at C;~-Cq; and
(b) Whel’e R=C3-4 alk}’l,’ R1=H,‘ Rg“—‘H,’ and the CS-C‘E'

bond is saturated.

Compounds having the same ring structure as shown in
formula (2) above may be synthesised using general
procedures known 1in the_ art. For example, suitable
synthetic routes are disclésed in: EP 0 101 3832 at page 3,

line 22 et seq.; Zeitschrift fur Naturforschung, TeillE,

40B(5), ‘659, column 1, paragraph 1; Chem. Pharm. Bull

13(11), 1965, Charts 1 and 2 at pages 1336-1337; -and
Stercids 4(4), 483-493. These known synthetic procedures
may be modified wusing standard procedures Kknown to
gsynthetic chemists in order to achieve incorporation of the
substituent groups as defined in formula (2) above.



Compounds having the sane ring structure as shown in formula (2) above may
be synthesised using general procedures known in the art. FSYSIEIEMBER 2006

suitable synthetic routes are disclosed in: EP 0 101 383A at page 3, Iline
22 et seq.; Zeitschri.ft fur Naturforschuna, Teil B, 40B(5), 659, colum 1,
paragraph 1; Chem Pharm Bull. 13(11),41965, Charts 1 and 2 at pages

1336-1337;.and Steroids 4(4), 483-493. These known synthetic procedures
may be nodified gabngniledtdaind HINECHHEPSILH0WN IRy het 88% %%%Ef 'n
eri ne n

order to achjeve incorporation of th% substj t uent groups as
formul a (2)286¥¢e WheTSEPTERBER 2606 L#rtheri RoBdt Pehwars0Chr ovidesRa=

conpound asmdegehi bed = ereinN3tperegis-gnbie gspr et _Cs -
C6, R= ne hﬁl?rRl *ig_lroy , Y% Egs-o-[-?l‘?[}thevet%p?ra%gg%?(](.-m%g?-‘

f- D cynar op?'r ASYTRFePYTRPsYR-HlethaPo Py FAmBEgPYTaRgsHAyi mpd t havénguct ur al
formul a; 0 @reOs€EdZtulBIMEoMeu@H:MHO, 0 O OH Ove OV (1) Further active
anal ogues or derivatives of the appetite suppressant conmpound (1) in
accordance with the invention are conpounds having the follow ng structural

formulae: OR QR OH o] o

AN I

Me Mo Me OH
HO 0 ' o}
MeO woﬁ
OMe OMe

(1)

Further active analogues or 'd'eri_yatives of the appetite
suppressant compound (1) in accordance with the invention
are compounds having the following structural formulae:

(3)

in which R = alkyl; and



Oof 00w 0Ow 0 ONW HOOH (3) in which R= alkyl; and 8 SEPTEMBER 2006
8 R = H, or alkyl, or benzoyl, or tigloyl, or any other org3NEPTEMBER 2006

group RIOR OO/ OH Aoa Dva 0 Ow 0 O\ HOOH (4) in which R = alkyl;
and RL = H, or alkyl, or tigloyl, or benzgyl, or any other organic ester
group RHOOR OONO OO

R, = H, or alkyl, or benzoyl, or tigloyl, or any

other organic ester group

RO AR

0
OMe OMe
HO ‘
OH
(4)
in which R = alkyl; and

R, = H, or alkyl, or tigloyl, or benzoyl, or any

other organic ester group

OMe OMe
HO

OH
(5)

in which R = alkyl; and



0O Ova 0 O HO OH (5) in which R = alkyl; and 8 SEPTEMBER 2006 9 R = H
or alkyl, or tigloyl, or benzoyl, or any other organic ester SSHRTEMBER 2006
0O O O-Ae HOOWw (6) in which R=alkyl; and RL = H, or alkyl, or
tigloyl, or benzoyl, or any other organgp ester group Rlra R C OH H040 (7)
in which R=alkyl; R =H or alkyl, or tigloyl, or benzoyl, or any other

organic ester group, SpSEPREMRER 2006, 10- tigloyl, or benzoyl, or any
other organic ester group

e
00 Y
OMs
0
Q/ oMe

OMe
(6)

in which R = alkyl; and
R, = H, or alkyl, or tigloyl, or benzoyl, or any
other organic ester group -

OH

(7)
in which R = alkyl;
R, = H, or alkyl, or tigloyl, or benzoyl, or any
other organic ester group,



except where: (a) R=CH3; R = H or benzoyl; and there is a _double bond at
C5-C6; "and (b) R=C1:, alkyl; Rl=H and the C5-C6 bond is saBSSELTEYIBER 2046

OH R O(a) . inwhich R=alkyl; and R = H, alkyl, tigloyl, benzoyl, or
any other organic ester group; R = H, or one or nore 6-deoxy nono-, di- or
trisaccharides, or one or nore 2, 6-dideoxy nono- di- or trisaccharides, or

gl ucose nol ecul es, or conbinations thereof; and in which the broken |ines
indicate the optional presence of a furthd® bond between C4 - C5.or CS -

C6, except where R=CH3; R1=H or benzoyl; there is a double bond at C5-C6;
and R2 = H. RH 01:~ @xcept where:R42)9) B SEFKEMBRR 20B60r1Penzoyl;

and there is a double bond at C.-C;; and
(b) R=C1;4 alle,' R1=H,' and the CS—CG bond is

saturated.

(8)

in which 'K = alkyl; and- ) 2

' R, = H, alkyl, tigloyl, benzoyl, or any othexr ..
organic ester group; :
R, = H, or one or more 6-deoxy mono-, di- or
_trisaccharides, or one or more 2, 6-dideoxy mono-, ..
di- or trisaccharides, or glucose molecules, or
combinations thereof;
and in which the broken 1lines indicate the
cptional presence of a further bond between
C4 - C5 or C5 - CS6, '
except where R=CH;; R,=H or benzoyl; there is
a double bond at C;-C¢; and R, = H.

(9)



in which R=alkyl; R = H alkyl, tigloyl, benzoyl, or any qther organic
ester group; Rz = H, or one or nore 6- deoxy nono-, di- or tr?éﬁ@gﬁﬁpgﬁ%gmm
or one or nore 2,6- dideoxy nono-, di- or trisaccharides, or glucose

nol ecul es, or conbinations thereof; and in which the broken lines indicate
the presence of a further bond between C4-C5 or C5- 6, except where (a)
"R=CH3; R =H;, R2=digitopyranosyl; and there is a double bond at C5-C6; (b)
R=CH,; R, =H, benzoyl, tigloyl or angeloyl, R2=H, and there is a double bond
at C5-C6; (c) R=CH3, RlrH or benzoyl; R2=H1 and the C5-C6 bond is
saturated; (d) R = CH31 R = benzoyl, R2 = 6-deoxy-3-O0 - _
net hyl - p- D-al epwianesy! r( - 41k 1D CYRRI-opy| aabieyl ; (£i4lofl, benzoyl, or

D cymar opyranosyl ; and (e) where R= CH3, Rl = benz%yl, Rz

- 6. - deoxy- 3- Danyet yPeP- BrAANF renbsy| IEPURy - F2p= H, or ome or more 6-

ol eandr opyr anggseyk lméhoP-, D@y mapepHrinsydhat dds ORorOdnadttbR more (20%- in
which R = alkyl; and R = H, alkyl, tigloyl, bepzoyl, or_any other organic
ester group; ﬂ2454¥3kﬂ099ﬂ3(ﬂiﬁnHQEQF%ﬁﬁg%Fqﬁﬁdéﬁr(ﬂl PUCEFE JARLRGR L BES,
or one or Norgy2, Bofide@E JHEOther@ict ;0N akdl i SACCGHM teTher betbkeeselines

nol ecul es, or _ caonbi nations thereof;
indicate the presence of a further bond between C4-C5 or

Cs5- Cé,

except where (a) R=CH;; Ry=H; R,=digitopyranosyl; and there
is a double bond at Cs-C¢; (b) R=CH,; R,=H, benzoyl, tigloyl
or angeloyl, R,=H; and there is a double bond at C;-C¢; (c)
R=CH,, R;=H or benzoyl; R;=H; and the C(C.~-Cq¢ bond is
saturated; (d) R = CHs;, R, = benzoyl, R, = 6-deoxy-3-0-
methyl-p-D-allopyranosyl- (1-4) -p-D~cymaropyranosyl-(1-4)-B-
D-cymaropyranosyl; and (e) where R = CH;, R, = benzoyl,

R, = .6~-deoxy-3-0O-methyl-B-D-allopyranosyl- (1-4) -B-D~

oleandropyranosyl- (1-4) -pf-D-cymaropyranosyl. -

(10)

in which R = alkyl; and
Ry, = H, alkyl, tigloyl, benzoyl, or any other

organic ester group;
R; = H, or one or more 6-deoxy mono-, di- or
trisaccharides, or one or more 2, 6-dideoxy mono-,
di- or trisaccharides, or glucose molecules, or

combinations thereof;



8 SEPTEMBER 2006 12 and in which the broken lines indicate t?mf% ai006
presence of a further bond between C4 - C5 or C5 - C6, except %&

R=CH3; Rl=H, R2=di gitopyranosyl; and there is a double bond at C5-C6; (b)
R=CH3i. R, =H, benzoyl, tigloyl or angeloyl, R2=H; and there is a double
bond at C5-C6; (c) R:CHS, R1=H or benzoyl; R2=H, and the C5-C6 bond is
saturated; (d) R = CH3, R = benzoyl, R2 = 6-deoxy-3-0-

nmet hyl - p- D-al | opyr anosyl - (1-4)-p-D 12

cynaropyranosyl (1--4)-p-Dcymaropyranosyl; and (e) where R = CH3, Rl =
benzoyl, R2 = 6-deoxy- 3- Qnd”eiﬂy|wﬁlghaJiH@YHﬁﬂﬂéaﬁ (ﬂInéﬁ pIﬁchate the
oleandropyranosyl (1-4)- R D-cynar opyr anosyl . In which R =
alkyl; and RL = H, al kyl ¢PEigna} Prﬁéﬁfl&ﬂ ofo@ §Hytaer¥eﬁvort# ﬁmweegté!ﬁ
group; R2 = H, or one or-fioge Esdeogy mono-, di- or trisaccharides, or one
or nore 2, 6-di deoxy nmono-, di- or trlsaccharldes or glucose nDIecuIes or
conbi nations thereof;. @wiceRtuiheret Ka)bRokEni |Ridl iFadrd@id Qnprangsydna

presence of a further bagg;behween i 5 &5unfs boRd ¥e €ldcy; C) R-CH.;
R,=H, benzoyl, tigloyl or angeloyl, R,=E; and
there is a double bond at Cs-C¢; (c) R=CH,, R,=H or
benzoyl; R,=H; and the C;-C¢ bond is gaturated;
(d) R = CH,, Ry = benzoyl, R, = 6-deoxy-3-0-
methyl-B-D-allopyranosyl-(1-4)-pf-D-
cymaropyranosyl- (1-4) -p-D-cymaropyranosyl; and
(&) ﬁheré R =CH;, R; = benzoyl, R, = G-deoxy—B-_:O-
methy'l--ﬁ -D-allopyranosyl-(1-4)~B=D=:i " =
oleandropyranosyl- (1-4) -B-D-cymarcpyranosyl.

(11)

in which R = alkyl; and
R, = H, alkyl, tigloyl, benzoyl, or any other
organic ester group;
R, = H, or one or more 6-deoxy mono-, di~ or
trisaccharides, or one or more 2, 6-dideoxy mono-,
di- 6r trisaccharides, or glucose molecules, or
combinations thereof;
and in which the broken 1lines indicate the
optiocnal presence of a further bond between C4 -
C5, C5 - C6 or Cl4 - Ci5.

’



8 SEPTEMBER 2006 12a. ORI / OR7 (12) in which R=alkyl; and R, = IT
al kyl, tigloyl, benzoyl, any other organic ester group; R2 =S3iSEPJEMBER P06
nore 6-deoxy nono-, di- or trisaccharides, or one or nore 2, 6-di deoxy
nono-, di- or trisaccharides, or glucose nolecules, or conbinations
thereof; and in which the broken lines indicate the optional presence of a
further bond between C4 - C5, C5 - C6 or Cl4 - Cl15, except where R=CH,

Rl=H, R2=H, and the C5-C5 bond is saturatéd®8 SEPTEMBER 2006 13 R RIR
~~ OR3 (13) in which R= alkyl; and R, = H, alkyl, tigloyl, benzoyl, any
other organic ester group; R2 = H, or one or nore 6-deoxy nono-, di- or -
trisaccharides, or one or nore 2,6-di deoxy nono

(12)
in which R = alkyl; and S
- " R, = H, alkyl, tigloyl, benzoyl, any other
organic ester group; - :
R, = H, or one or more €-deoxy mono-~, di- ozr

trisaccharides, or one or more 2,6-dideoxy mono-,
di- or trisaccharides, or glucose molecules, ox
combinations therecf;

and in which the broken 1lines indicate the
optional presence of a further bond between C4 -
Cc5, C5 - Cé or Cl4 - (15,

except where R=CH;; R;=H; R,=H; and the C;-C; bond

" is saturated.



di - or trisaccharides, or glucose nolecules, cr conbinations thereof; and
in which the broken lines indicate the optional presence of a8SEPTEMBER2N6
between C4 - CS; CS - CGor Cl4 - Cl15; and R3 = H, alkyl, aryl, acyl, or

gl ucoxy. The invention still further extends to a process for synthetically
produci ng a conpound havi ng appetite suppressant activity. 8 SEPTEMBER 2006
14 The process uses a steroid as a starting material (or internediate or
precursor), the steroid having the chemicali3formula OHd OH HO (15) The
steroid (15) can be prepared froma conpound having the fornmula (22) by a
process which includes the steps of (i) treating progesterone having the
formula O (16) with the micro-organi sm Cal onectri.a decors to produce a
conmpound 128, 15a- di hydroxy progesterone of the ffgrnula 8 SEPTEMBER 2006

15 OH O- O o

(13) -

in which R = alkyl;  and _ e
R, = H, a'lkyl,A 'Atigloyl, benzoyl, any other
organic ester group;

R, = H, or one or more 6-deoxy mono-, di- or
trisaccharides, or one or more 2, 6-dideoxy mono-,
di- or trisaccharides, or glucose molecules, or
combinations thereof;

and in which the brocken 1lines indicate the
optional presence of a  further bond between
C4 - C5, CE - Cé6 or Cl4 - C15; and

R, = H, alkyl, axryl, acyl, or glucoxy.

The invention still further extends to a prdcess for
synthetically producing a compound having appetite
suppreesant activity.



(17) (ii) treating conmpound (17) with tosyl chloride and pyridine to
produce a conpound 12E-hydroxy-isa-(p- toluene sulfonyl) - progesSERTEMBER 206
formula OH O ~i OTs (18) treating the 'conpound .(18) with colli-dine at
150C to produce a conpound 128-hydroxy-el4- progesterone of the fornmula OH
(19) 8 SEPTEMBER 2006 16 (iv} treating the conmpound (19) with acetyl
chloride and acetic anhydride at 120C, #o produce a conpound

3,121-di acet oxypregna-3,5,14-trien-20-one of the formula OAc. 0 AcO (20)
(v) treating theT@Gnmws(SZ@)sem ehsgenglidnasgky stlaraithca macatrdlayt i (@ ranount

of p-toluen anh% L 12 di cet oxy- 20, 20-
et hyl enedi o%/—%;ge na- rrl gﬁggé?ﬂf he ?o@% é% X

zorm

The steroid (15) can be prepared from a compound having
the formula (22) by a process which includes the steps of

" (i) treating pi‘ogesterone having the formula

(16)

with the micro-organism Calonectria decora to produce a
compound 128, 15a- dihydroxy progesterone of the formula



(21) (vi) treating the compound (21) wth NaBH4 to produce a conpound 39,
1211- di hydr oxy= 20, 20- et hyl enedi oxypregna 5, 14-di ene- 12- acet at&SEHTEMBER 2006
formula 8 SEPTEMBER 2006 17 QAc 1 O (22) In a first alternative-procedure,
a process for-the preparation of steroid (15) according to the invention

i ncludes the steps of (a) treating conpound (22) with a reducing agent, e.g.
Li ALH41 to produce a conpound 38, 1213- aghydroxy- 20, 20-

et hyl enedi oxypregna-5, 14-dinme of the formula OH O HO O (23) (b) treating
conmpound (23) with N-bronpacetan de (NBA) and, a base, e.g. pyridine, to
produce a conpound 3E, 12S- di hydroxy- 14, 13 XYy- 20, 20- et hyl

enedi oxypregn-5-eae of the formula 8 SEFRg 6 Iis QOHO01 (24) (c)
treating conmpound (24) with a reducing agk

(17)

(ii) treating .compound (17} with tosyi chloride and
pyridine to produce a compound 128-hydroxy-1Sa-(p-
toluene sulfonyl)-progestercne of the formula

(18)

(1ii) treating the ‘compound (18) with collidine at
150°C to produce a compound 128-hydroxy-al?-
progesterone of the formula '




LiAlH4, e.g. wth refluxing; to produce a conpound 38, 128,

148-tri hydroxy- 20, 20- et hyl enedi oxypr egn-5-ene of the fornul a8SSEPTEMBERI2006
(25.) and (d) treating conpound (25) with an acid, e.g. acetic acid, and
water to produce the steroid internediate corrpound 313, 1213,

1413-tri hydroxy- pregn-5-ene (15). Reaction Schenme A depicts the procedure
for the preparation of steroid mterrré(ﬁ ate (15) from conpound (22)
according to "the first, altgrnatlve r.oced of the _invention (and

i ncl udes t e ephFERFdRIoFER0RABEA Zi}syfWB&ﬂcéﬁﬁéﬁﬂdC@i@Fﬁba’and

illustrative purpagses I‘&EF@@OQ@ o9 C *| ~
purp ic SRR 0°) Reachi-eRiyeeh =\ oféﬁ%°9ﬁ

°.0 (38 1011 O QHa0a Oile 0 Qita-§18) 14 18, 00,0 She

formula

(20)

(v) treating the compound (20} with ethylene glycol and a
catalytic amount of p-toluene sulphonic acid, to
produce a compound 3,12B~-diacetoxy-20,20-
ethylenedioxypregna-3,5,14-triene of the formula

(21)

(vi) treating the compound (21} with NaBH, to produce a
compound 38, 128-dihydroxy-20,20-ethylenedioxypregna-
5,14-diene-12-acetate of the formula



AcO ACC (20) (21) 1 8 SEPTEMBER 2006 20 0 0 OH I OAc 01 H O HO (23)

(22) O~p~ pHO OHO01 VOCHOO9H H O (24) (25) OHp HO CHSEPBEMHEVEEHRG6
2006 21 In a second alternative procedure, a process for the preparation
of steroid (15) according to the invention includes the steps of (a)
treati-ng conpound (22) (3%, 12%$-di hydroxy- 20, 20-

et hyl ene(i i oxypregna-5, 14-di ene-12-acetgte) with p- toluenesul fonyl chloride
and a base, e.g. pyridine, to produce a conpound 3%, 12$%$-di hydroxy- 20, 20-
et hyl enedi oxypregna-5, 14-di ene-3-tosyl -12-acetate of the formula O

OA}Q O]
J 8

(22)

In a first-alternative~brocedure, a process- for the
preparation of steroid (15) according to the invention
includes the steps of

(a) treating compound (22) with a reducing agent, e.g.
LiAlH,, to produce a compound 38, 128-dihydroxy-20,20-
ethylenedioxypregna-5,14-diene of the formula

(23)

(b) treating compound (23) with N-bromoacetamide (NBA) and
a base, e.g. pyridine, to produce a ccdpound 38, 128-
dihydroxy-14,15-epoxy-20,20-ethylenedioxypregn-5-ene
of the formula '



: OCAc O TO t (26) (b) treating compound (261 with potassium acetate in
a solvent, e.g. acetone, to produce a conmpound, 6%, 12%- 8 SEPTEMBER 2006
di hydr oxy- 20, 20- et hyl enedi 6xy- 3, Sa- cycl opr egnan- 14-ene- 12-acetate of the
formula OAc 0 OH (27) 8 SEPTEMBER 2006 22 (c) treating the conmpound (27)
with a reducing agent, e..g. LiAR4, and e.g. tetrahydrofuran, to produce a
conpound 60, 120-di hydroxy- 20, 20- et hyl ergedi oxy- 3, 5a- cycl opr egnan- 14- ene of
the formula O OH OH (28) (d) treating the conpound (28) with
N- br onpacet am de, optionally acetic acid, and a base, e.g. pyridine, to
produce a conpound 60, 120-di hydroxy- 20, 20-

e i}rnula O

Q

ethylenedioxy-14,15-epoxy-3,5c-cyc|opregnaEﬁ*of

HO

(24)

(c) treating COmpoun& (24) with a reducing agent, é.g.~'
LiAlH,, e.g. with refluxing, to produce a compound 38,
128, 14B-trihydroxy-20;20-ethylenedioxypregn-s;ene of
the formula

(25)

and (d) treating compound (25) with an acid, e.g. acetic
acid, and water to produce the steroid
intermediate compound 38, 128, 148-trihydroxy-
pregn-5-ene {15).

Reaction Scheme A depicts the procedure for the
preparation of steroid intermediate (15) from compound (22)
according to "the first altermative procedure" of the
invention (and includes the preparation of compound (22)
from compound (16) for illustrative purposes).



OHO1 OO+ (29) 10 (e) treating the conmpound (29) with ar i n nt ,
e.g. Li AlH41 and e.g. tetrahydrofuran, to produce a conpound 8%%%%13?3?}%9%06
140-tri hydroxy- 20, 20- et hyl enedi oxy- 3, 5a 8 SEPTEMBER 2006 23 cycl opregnane
‘of the formula O OH01 OHOH (30) and (f) treating conpound (30) with an
acid, e.g. hydrochloric acid, and a solvent e.g. acetone, to produce
conpound (15). Reaction Schene B shows i%he procedure for the preparation of
steroid internediate (15) from conpound g22) according to "the second
alternative procedure” of the CREe! EMBER 2006 24 Reaction

Schenre B O O OAc 01 OAc 0~. ~-ter

OH \—o

an

{19 R 18)

AcO

12Q)




H O TsO (26) - (22) 0 QAc 01 OR 0O OH (27) OH E28) OH 0] OH gil%)
OH (30) OH 0415 M=n of epinmas (1Sal C 178 acetyl 17551 cﬁﬁé’TﬁM

8 SEPTEMBER 2006 25 Conpound (1) may be synthesized froma first
carbohydrate internmediate in the formof an activated nonosaccharide
cymarose noi ety, which can be prepared from a conpound having the formul a
(36). Compound (36) can be prepared by28 process which includes the steps
(i) treating methyl-a-Dglucose having the formula HOO OH HO Ov OH

| (23 D 22

(25)

OH 0

OH
HO



(31) with benzal dehyde and zinc chloride to produce a conpound

met hyl - 4, 6- 0- benzyl i deAe- a- D- gl ucopyranosi de of the fornul a G SEPTEMBERQA06
(32) (ii) treating the compound (32) with tosyl chloride and pyridine at
0C, to produce a conpound nethyl -4, 6-0- benzyl i dene- 2-

O0-tosyl - a- D- gl ucopyranosi de of the fornula 8 SEPTEMBER 2006 26 Ph -~ Qi

0O ome OTS (33) .(iii) treating the cdhpound (33) with NaOwe at 100C to
produce a conpound net hyl 4, 6-0-benzylidene-3-0- nethyl-a-Daltropyranoside
of the fornmula G® 2PReSOR® @1@@36{@3 procedure, a process for the

preparation of steroid (15) according to the invention
includes the steps of

(a) treating compound (22) (38, 125—dihydroxy—20,zo-
ethylenedioxypregna-S,14-diene-12-acetate) with p-
toluenesulfonyl chloride and a base, e.g. pyridine, to
produce a compound 38,  128-dihydroxy-20,20-
ethylenedioxypregna-5,l4-diene-3-tosyl-12-acetate of
the formula :

(26)

(b) treating compound (26] with potassium acetate in a
solvent, e.g. acetcne, to produce a compound 6f, 128-
dihydroxy-20, 20-ethylenedioxy-3, 5a-cyclopregnan-14-ene-

12-acetate of the formula

(27)



(34) (iv) treating the compound (34) with N-bronosuccinamde (NBS) to
produce a -compound net hyl 6-brono- 4-0- 8 SEPTEMBER 2006
benzoyl - 3- 0- net hyl - 6- deoxy-a- D-al tropyranoside of the formula Br O HO PhCO
W Owe (35) and (v) treating the conpound (35) with NaBF_4 and NiCl2, to
produce a conpound net hyl 4-0-benzcyl - 3-0-

met hyl - 6- deoxy- a- D-al t ropyr anosi de of tF&2 fornula 8 SEPTEMBER 2006 27 0 HO
0 PhCOwe W &36) Qur co-pendi ng patent application No. 0117041.4, which

(3 9,

is also divifdd FreMtEBD FFroPoPPodBec (R hbswinl & Raduring mascess d.qr. t he.

preparation of argankohyghate. d Nttt ruklnt Neof 9L 85:e, | vated
nonosacchari de cyEProée-nDieE%? i ch incIJdes theog?éps %?%?F%%%P I ng the
conpound (36) wi £W PhSSi WES,~- FBY IRRKY Bd# 120 r 6 thrvlese i esypcundc -

4- 0- benzoyl - 3- 0- gpth¥brégnan-14-ene of the formula

(28)

{d) treating the compound (28) with N-bromoacetamide,
optionally acetic acid, and a base, e.g. pyridine, to
produce a compound 68, 128-dihydroxy-20,20-
ethylenedioxy-14,15-epoxy-3,5a~-cyclopregnane of the
formula '

(29}

10 (e) treating the compound (29) with a reducing agent, e.g.
LialH,, and e.g. tetrahydrofuran, to produce a compound
68, 128, 14f-trihydroxy-20,20-ethylenedioxy-3, 5a-



deoxy-aZ- D-phenyl thioaltroside of the formula O 0 HO SPh PhCO Owe (37)
(ii) optionalry treating the compound (37) with diethyl ani nosu} PRRFEMBER 2006
trifluoride (CAST), e.g. at 0C, to produce a conpound

4- 0- benzoyl - 3- 0- et hyl - 2- phenyl t hi o- 2,

6- di deoxy-al 3- D-f | uor ocymar opyr anosi de ?avi ng the formula 0 0 F U phCO
OveSPh (38) 8 SEPTEMBER 2006 28 or (i% ) optionally, treating the conpound
(37) with t- bt,tyldinmethylsilylchlerd nd i mdazole in a solvent, e.g.
pyridine, to pr o%&e"&ﬁﬁ%%ﬁ%o‘%}ﬁ %—e (#‘%g‘t“ﬁ;ﬁ -2-0-t - butyl di net hyl silyl -a$- D-
phenyl thioal troside having the formula 0 QzO gPh U PhCO Owe

and (f) treating g:ompour_ld (30) with an acid, e.g.
hydrochloric acid, and a solvent e.g. acetone, to
produce compound (15). '

Reaction Scheme B shows the procedure for the
.preparation of steroid intermediate (-15) from compound (22)
according to "the second altermative procedure" of the
invention. '



(39) in whieh z = TBDMS = t-butyldinethylsilyl and (iv) treating the
conpound (39)-with a base, e-.g. sodium nethoxide, to produc<§S TEMBER 2006
3-0-nethyl -2-0-t- butyl di nethylsilyl-ag' -D phenyithiealtroside having the
formula O ZPh HOOWw (40) in which Z = TBDMS = t-butyldi nethylsilyl.
Reaction Schene C shows the procedure for the synthesis of the activated
monosacchari de cymarose moiety (40) froff conpound (36) |and includes the
preparation of conpound (36) from conpound g31) for illustrative purposes).
8 SEPTEMBER 2006 29 Reaction S 180Hecgge -~ Ph OH HO W Ov OH OH
(31) (32) 00 0O Ph HOPh OH

el

Ts0"
S (26)

{15} Mixturs of epimers
(15a} C-178 acetyl
(15b) C-17<acetyl

HO



0O ome OVe -V OTs 433) (34l.. Br 0 HOHOO PhCO OMe PhCO OV OMe W
G6) (35 OO0 p PCHOSPh Il . 11 PhCO PhCO OWeSPh Ove (BSHPTBVMBER 2§06

Z SPh -a 0 ZO SPh HO PhCO W (40) Owe (39) Z t-buty Idimet by Isiiyl 8
SEPTEMBER 2006 -30 Reaction Schene D shows the procedure for the synthesis
of the activated noncsaccharide thevetose noiety (50 (A) and 50 (B)) .

25

Compound (1) may be synthesized from a first
carbohydrate intermediate in the form of an activateg
monosaccharide cymarose moisty, which can be prepared from
a compound having the formula (36). Compound (36) can be
prepared by a process which includes the steps

(i) treating methyl-a-D-glucose having the formula

(31)

with benzaldehyde and zinc chloride to produce a
compound methyl-4,6-0-benzylidene-a-D-glucopyranoside
of the formula

(32)

(ii) treating the compound (32) with tosyl chloride and
 pyridine at 0°C, to produce a compound methyl-4,6-0-
benzylidene-2-0-tosyl-a-D-glucopyrancside of the

formula



-8 SEPTEMBER 2006 -31 Reaction Schene DHOOO 0 XQO0 0 OH-=y CH--~ Ow
HOOHO O - QA .(411 142) (43) Hp HO 0 Ove OH Ove Ove HO HOSEPTEMBERIZ006
=00 Ow Me Ph OV OV Ph CO} .-.CH A71 (46). We SPh ----~- 9 tOre SFh
Ph CO Phi OH OPv (4e} (49) VO IF p OV p O PhCO F PhCO

e

Q
OMe

OTs
(33)

(iii) treating the compound (33) with NaOMe at 100°C to
produce a compound methyl 4,6-0-benzylidene-3-0-
methyl-a-D-altropyranoside of the formula

L S

OMe

OMe

(34)

(iv) treating the compound (34) with N-bromosuccinamide

| (NBS) to produce a _compound methyl 6 -k_gromd—t&-o-'
benzoy‘l—B-O-methyl-é'-éeoxy-oz-D-altropyranoside of the
formula .

OMe
(35)
and (v) treating the compound (35) with NaBH, and NiCl,,

"to produce a compound methyl 4-0-benzoyl-3-0-
methyl-6-deoxy-a-D-altropyranoside of the formula



OPv OPv (50B)- C50 A) 8 SEPTEMBER 2006 -32 According to a still further
aspect of the invention there is provided a process of synthétYHEBNBER 2006
produci ng a conpound of the forrmula (1) and anal ogues and deri vati ves.

t her eof which includes the steps of synthg;ising a suitable steroid

i nternedi ate or precursor and coupling the' required nunber of suitable
nonosaccharides with. the steroid interpediate. The invention al so provides
a process of coupling a nonosaccharide rpse with the steroid

internedi ate, which includes the-steps/o iy- reacting a cymarose noiety
(38) with a steroid internediate (L15) .Aat -15C, and in the presence
of tin chloride,. in a -solvent, e.¥. tto produce a conpound

3- 0- [ 4- 0- benzoyl - 2- phenyl t hi o-i i FRCO OMe
cynaropyranosylI-12,14-8-dihydroxy-pregnﬁga ne-20-one of the fornmula G ON
820 Sigh oMe (51) and (ii), treating t onpound (51) with tiglic acid."'
chloride in pyridine and thereafter with a base, e.g. NaGwe, to produce a
conmpound 3-0-[-2- phenylthio-S-D-cymar opyreganosyl | - 129-ti gl oyl oxy-

et

Our co-pending patent application No. 0117041.4, which
is also divided from GB9919797.2, describes and claims a
process for the preparation of a carbohydrate intermediate
in the form of an activated”monosaccharide cymarose moiety

which includes the steps of

(i) treating the compound (36) with PhSSiMe;, 2ZnI, and
Bu4’I” to produce a compound 4-0-benzoyl-3-0-methyl-6-
deoxy-aR-D-phenylthicaltroside of the formula

0
0 HO)Y 1 SPh
1L
PhCO
"~ OMe
(37)

(ii) optiocnally treating the compound (37) with
diethylaminosulphur trifluoride (DAST), e.g. at 0°C,
to produce a compound 4-0-benzoyl-3-0O-methyl-2-
phenylthio-2, 6-dideoxy-a-D-fluorocymaropyranoside
having the formula

oM eor I

(38)



14- hydr oxy- 14S- pr egn- S- ene- 20-one of the fornmula 8 SEPTEMBER 2006 -33 0 O
OH 0 HO S?h (52) The invention extends to a process. which i$EREMBER 2006
coupling a nonosaccharide cymarose noiety to a nonosaccharide thevetose

noi ety and coupling the resultznt disaccharide with the conbined steroid
product (52) to form conmpound (1).. The process of coupling the.
nonosacchari de cymarose noiety to the @gnosacchari de thevetose noiety
and=-coupling the resultant disaccharide' to the conbined steroid product

(52) na{ B?Qkudgiﬁhe sFmﬁsnmauyL)txanqﬂﬂgmﬁffsebﬁﬁéﬁﬂ@lx3pqogggg§dtgynarose
noiety (4 and a. selectim PLQL. - Lhevet ose noi.ety (50 A) using
tin chloride (SnC12)%é%3i54aé§F&1%§ﬁ&ﬁ§g%8ﬁ%gﬁa |&W&ﬁé€€$i%.§? & -15C,
to produce a conpoundodfventie &ogmpyr BISERTENBEFR@AOS 4 ~Bbez&ph-30 0 9N
- 0-methyl-2-0-t-butyldimethylsilyl-ag8-D-
~ phenylthicaltroside having the formula

(38)

in which Z = TBDMS = t-butyldimethylsilyl

-and (iv) treating the. compound (38) with a base, e.g.
sodium methoxide, to produce 3-0-methyl-2-0-t-
butyldimethylsilyl-af-D-phenylthicaltroside
having the formula :

CMe

(40)°
in which Z = TBDMS = t-butyldimethylsilyl.

Reaction Scheme C shows the procedure for the synthesis
of the activated monosaccharide cymarose moiety (40) from

compound (36) (znd includes the
preparation of compound (36) from compound (31) foT

illustrative purposes).



FgnCt? ON. (53) in which Z. TBDVS = t-butyldinmethylsilyl treating conpound
(53 with,.' tetrabutyl ammoni unfluoride to produce a. cofrpoun ER 2006
formula 0 phCO 10 OPv . 54} (iii) treating conmpound (54) with

di et hyl am nosul phur trifluoride,. e.g. at oC, to produce a conpound of the
formulla 8 SEPTEMBER 2006 -35 10 O/ -SPh i1 FhCO OPY- (55) (iv) reacting
conpound. (55) with compound' (52) to pré8uce a conpound of the fornula O CH

0 SPb ' .
Resaction Scheme C

HO | 0 ——

]
HO PhCO
OMe (40 OMe (35

Z=1-butyldimethylsilyl



Ore sph FhCO W OPv. (56) and (v) treating conpound (56) in a Raney-N ckel
reaction and thereafter with a base, e.g. NaOwve, to produce &HRIVBERR2)06
as descri bed above. Reaction Schenme E shows the procedure for the synthesis
of intermediates (52) and (55) and coupling themto form conpound (56). 8
SEPTEMBER 2006 -36 Reaction Scheme E 0O BzO SPh ; J:O0OH Orer (~) HQqS) ON
OH . 0. thl) Szo .SPh Of' 0 OH 0 HO ,

-30-

Reaction Scheme D shows the procedure for the synthesis
of the activated monosaccharide thevetose moiety (50 () and
50(B)) .



SPh OMe (52) 8 SEPTEMBER 2006 -37 O Me -~ ZO SPh  PhCO HO 50A)
(40) HQ SPh SO SPh 0 0 Ove OV E- 0 OMe OV PhCO PhCO OPV® R’2006
(53) F OOV Ph 0 OMe It O PhACO ON O 4- (55) OHO 152) SPh OVe OH O

-31-

"Reaction Scheme D




0 SPh ~~Cl) 0O Ove CSyieO SPh PhCO Owve (56) Z-t-butyldinethyisil CPv
SEPTEMBER 2006= -38 According to the invention, an alternatived WBERSZO%
provi ded whi ch includes coupling cymarose and thevetose noieties to forma
trisaccharide and coupling the trisaccharide onto a steroid derivative to
forma compound of the fornula (1). Thegprocess of formng the
trisaccharide and coupling the. resultant trisacchari’de to a sterojd
derivative may include the steps of (i) coupling a selectively protect ed
cymarose noiety (40) and conpound (45)_ using tin (l11) chloride, AgOIf,,:.
Cp2Zr C12 to produRE<arddRFoird ofstidd oy ZsmerRit af dhe o:.m'entﬁﬁlp O

O O se PhORnaSk: 3 OfAévidednanpirobeds TBEVE bty B 2l 1)
treating ccrrpound (57) w
compound of the formula (1) and analogues and derivatives.
thereof which includes the steps -of syntb.es:.smg' a suitable
steroid mtermedlate or _precursor and couplmg the reqxured
nuriber of sultable monosacchand._s with the st_ero:._d_

izt ermed:.ate .

. The mvent:.on a.lso prmn.des a process of ccupllng a
monosaccharlde cymarose w:.th the steroid mtermed.tate,
wh:.ch mcludes the steps of :

(1) reacting a. cymarose 'mciety (38) ~with a stercz.d
J.ntermed.tate (15), e.g. at -15°C, and. in the presence
of tin chlonde, in a Solvent, e.g. ether, to prcduce
a compound '3-0-[4- O-benzoyl 2-phenylthio-B-D-
cymarcpyranosyl] -12 14-8- d:.hydroxy-pregn- -ene- 20—one
of the formula

BzQ

| OMe_

(51)

and (ii) treating the compou:nd (51) with tigiic deid -
| 'chlor:.de in pyrldme and therea.fter with a base,
e.g. NaOMe, to produce a compound 3-0-{-2-
phenylthic-B&-D-cymaropyranosyl] -128-tigloyloxy-
14-hydroxy-148-pregn-5-ene-20-one of the formula



tetrabutyl ammni u. fl uori de and di et hyl am nosul phtr trifluoride to produce a
trisacchari de compound having the forrmula 8 SEPTEMBER 2006 -SSERTKMBERQ(86
Q0 SPh Pt~~O Ogle OPv (5& and (iii) coupling the trisaccharide (58) with
a steroid internediate of the formula 0 HO (59) wusing tin.. (11)
chloride, AgQTf _Cp2ZrCh to produce conpound (1)-. The steroid internediate
(59) may be produced by treating steroid (15) with tiglic. acid chloride. -
Reaction Schene F shows the procedure for the synthesis of the
trisaccharide (58) and the synthesis of conmpound (1) by coupling the
trisaccharide (58) with the. steroid intergediate (59) 8 SEPTEMBER 2006

-40 Reaction Scheme F .—

#a/\

(s2)

'I’he :anentz.on extends to a process which :anludes_

'coupling a monosaccharlde ' cymarose moiety to a
monosaccha.r:.de thevetose mo:Lety and couplmg the resultant
5d.sacchar1de with the combined stero:.d product (52) to form

comoound (1)

The process of coupling' the monosaccherlde cymarose
_ molety to the monosaccharide’ thevetose mo:.ety and- couplmg
. t.he resultant d:Lsa.cchande to the comb:.ned stero:.d product )

(52) ‘may J.nclude the steps of .

(1) coup" ing a selectiveiy protecteci"cyinarose moi'ety -(4'0)"‘

° and a selectively protected thevetose ‘moiety (50 A)
us:.ng Ctin chloride (SnClz) " and - sz.lver
tr:.fluorometha.nesulphonate, e.g. at -15°c, to produce
a compound of the formula o



F+ 7D SPh 0 HOO Oveph Ove . 0 Owe PhCO (40) OPv (55) 0 SPh

SPh ow PhC 0 Qpv-= (571 0 F spi, ome OSPh 00 O Owe oves(sﬁ’)ﬂwlé%é?“r
Zit -butyidinethylsfly( 8 SEPTEMBER 2006 41 The i nter medi at es (23), (24) ,
(25) , (27) , (28), (29) , (30), (37), §38) (39), (40), (48), (49), (50),
(51), :(52), (53), (54), (55), (56), (57¥4and (58) described above are

novel conpounds; the present invention extends to conmpounds

(53)

in'which Z = TEDMS = t-butyldiméthyiéilyl:

(ii) trea i n.g compound f'( 53) u;l th
tetrabutylammon;umfluoride to produce a. ccmpound of
the: formula : _

~ (1ii) treating compound (54) with dzethylam;nosulphur
" trifluoride, e.g. at 0°C, tag produce a compound of
the fo:mula



(23), (24), (25 , (27) , (28) , (29), (30), (51), (52) and (56) as such.
Conpound (1), 3-0-[-13-D-thevetopyranosyl-(1--4)-13-D 88 PTENHMH12WW
cymar opyranosyl - (1, 4) - p- D- cymar opyr anosyl ] - 1213- 0-

tigl oyl oxy-14-hydroxy-1413-pregn-5-en-20-one, and various anal ogues and
derivatives thereof have been found to3Rave appetite suppressing activity.
The invention extends also to a conposition or fornulation having appetite .
suppressant activity conprising a conpound of formula (1) , isolated froma
pl ant of the genus Trichocaul on or Hoodia or a derivative thereof. The

pl ant may be of the species Trichocaul on officinale or Trichocaul on
piliferum or the species Hoodia currorii, odi a gordoni i or Hoodia

| ugardii. The invention extends also to a co ion or formulation having-
appetite suppressant activity, in which ' Fngredient is a

synt hetically produced conpound qf the f ula (/1) or a derivative or

anal ogue thereof, as hereinbefor ifT ef erence to conpounds- (2)
to (14). A conposition or extrac $Fn nay be used to
_suppress appetite in a humanCpr osition or formilation may
al so i nclude pharmaceuti call il other t ngredi ents. 8 SEPTEMBER
2006 -42 The appetite supE?éEGhnt ent nay be an isolated natural -

" chem cal or a synthetic chem cal cor d of the fornula '

(s55)

(;ﬁﬁ reactlng compound (s5) wzth ccmpound (52) to produce P
a compound of the formula : '

(ss)

and (v) treating compound (56) 1n.a.Raney-N1ckel reactlon'
and therea;ter with a base, e.g. NaOMe,_ to -
produce compound (1) as described above.

Reaction Scheme E shows the procedure for the synthesis of
intermediates (52) and (55) and coupling them to form
compound (56).



0 O CCK3 LMeMefJd51 MO O CHF Ow Me (1) or derivatives qr .
thereof, as set out before. The appetite suppressant conposigﬁﬁﬁ%gbﬂ%ﬁsimm
formul ati on may consi st of the appetite suppressant agent adm xed with a -
phar maceuti cal excipient, diluent or carrier. Other suitable additives,
“including a stabilizer and such other -3fgredients as may be desired may be.
added. The invention extends to the use of conpound (1) or its derivatives
or. anal ogues in the manufacture of a nmedi canent having appetite suppressant
activity. The invention furthengéggggﬁ gghgggpgund (1), or-its derivatives
or anal ogues as set out before,=for use as a meEdi canment having appetite
suppressant activity. A nethod of suppressing an appetite by admi nistering
to a human or aninmal an effective dosage of a conposition as described
above is also provided. A nethod has been described herein for extracting a
steroidal glycoside having appetite suppressant activity from plant

mat eri al obtained froma plant of the 8 SEPTEMBER 2006 43 Trichocaul on or-
Hoodi a genus.. The i,nvention thus extends to an extract optained fraom plant
material of the L + q -

+

T sen-
© QMeerf.

(38)

TN

{52}



Tri chocaul on -or Hoodi a genus and containing a substantially pure steroidal
gl ycoside of fornula (1). The invention extends also to a foodSEETEMBER 2006
beverage containing an effective quantity of the steroidal glycoside of
the formula (1), or its derivatives or anal ogues as set out before, to have
an appetite suppressant effect when ingeéted. The invention and its ,
efficacy will now be further described, without I[imtation of the scope of
the invention, wth reference to the follow ng exanples and drawi ngs. In
the drawi ngs, Figure 1 shows a flow di agram of the general nethod (as

descri bed and clained in our co-pending patent application No. 9919797. 2)

of extracting a first crude appetite suppressant ,extract and a purified
appetite suppressant extjract fromplant material [ he genus Trichocaul on
or Hoodia; Figure 2 sho a\gFaphi cal representgfi on\of bi oassay carried
out on rats using a r Kty purified-ﬁethanol .th fichocaul on
piliferunt; Figureﬁq%5 oget her show a s id/representiation of a
‘preferred enbodi nent ‘t he process of GE9919 .4 for producitng an extract
of plant material of the gen@Fv Trichocaul on or HOMea; and 8 $EPTEMBER 2006
ca Figures 5 and 6 show rgphi cal representatio %Eﬁ the perdgentage change
- of body mass of rats for fTerent groups - for dag 47 to 7 and days 0 to 7 .
-respectively in a repeat : oo :

SPh

Encd 1 OMe  (36) Zat-butyidimethyisily!



dose study using a sap extract and a spray-dried sap extract of plant
materi al of the species Hoodia gordonii. EXAMPLE 1 The gener & SERIEMBER2006
extracting a first crude appetite suppressant extract and a purified
appetite suppressant extract fromplant material of the genus Trichocaul on

or of : the genus Hoodia is illustrated.dpy_way of the flow diagram of Figure
1. EXAMPLE 2 Bioassays carried out on rats using a partially purified :
met hanol extract obtained in the manner illustrated in Exanple 1, indicated

that the extract does_ in fact exh| bit appetite suppressant activity. The
appetite suppresReFRTHAT FI e WW@&WM@%)&#WQ@W&)@rNésstiat ed by

way of a typredhdesanmplierof idBudds ecousll inghecyrls &;
Tri chocaul on gFI iferumon yats, by wa of the grap |c represent ?%?‘l in
r dn F'F%ﬁr%/%

Figure 2. |BOWRFEeBe EQid cehifide hén@esFO@Péa-p.c ofthat S
dosed with thesguthasidoroiey £ $hendhy Qlbrivatinad iy iglhy (i sfiggl food

i nt ake over %he ngﬁozpﬁ-ﬁa ﬂ}fa)y whil e-a control group did not Se a’
conpar abl e ake. The food intake of the test gr oup returned
to. norimal, and in fact increased, from'day 8 onwards. 8 SEPTEMBER 2006 45

"EXAMPLE 3 A preferred enbodi of, . a ss for _prducing an extract
havi ng. appet i te'@t?p g&lt Frcparide an coupling

the. resultant trz.sacchar:.de to a steroid derlvatlve may
J.nclude the steps of

o (i} couplmg a selectlvely protected cymarose mo:.ety (40) o
' 'a.nd compound (45) using tJ.n‘ (II) chloride, AgOTf.._,
Cp;2zxCl, to _p;foduoe a compound of the formula '

SPh
OMe S L
o (ma )
- (57)
in which Z'= TBDOMS = t-butyldimethylsilyl
(idi) ftre'ating compound (57) wit.‘h_-i

tetrabutylammom.mnfluor:.de and dlethylamnosulphur
trifluoride to produce a t'f':.sacchar:.de compound
having the formula



with GB9919797.2 (from which the present application is d|V|ded%
illustrated schematically by way of exanple in Figures 3 and &S Bﬁﬁmﬂﬁﬂﬁﬁﬂmi
Figures together illustrate the conprehensive process. However, various
other procedures may be used, as will be understood by persons skilled in.
the art. Referring to Figure 3, plant-#terial of the genus Trichocaul on or
the genus Hoodia is fed into a blender 3, eg a Waring bl ender, by way of
feedline 1, with a solvent in the formof a nethylene chloride/ nmethanol
solution introduced via feedline 2. The honopgeni sed product is fed via
line 4 into a separation stage 5, eg in the formpf a filter or centrifuge,
and the residual plant material is renoved via 27. The sol vent/extract
m xture is fed via line 6 into an- evapqration Mhere the solvent is
removed, for  exanple by neans of a rotge=gya The dried crude
extract is fed via line 8 into a furthg stage 9 with the

. oy ey
addition of a nethylene chloride/ wat ey | on }ingPRguced via feedline 29
for further extraction, and thhen t@Qa 3 raho@mgage 13 by way of

via line 31. The dlssolved

line-11, where the water- fr
extract” fraction is fed @ XCMe Y15 | 'ﬂ% rier stage 17 where the
Bor evaporator. Referring to

sol'vent is evapor at ed, Fjﬂep Iplfe by a
Figure 4, the dried ex isfied via line 10 into an extraction stage 12.
A et hanol / hexane solution.is @E’Q fed via line 14 into the extraction
stage .12 for further purification and extraction of the dried extract. The
'extract/rrethanollhexane m xture is fe? via o T

‘and (111) coupl:.ng the tr:.sa.ccharzde (58) wz.th a stero:.d‘
, intermediate of the fornmla

‘(5_9)

us::.ng tin (II) ch.lor:.de, AgOTf C'p22rclz to produce
_compound (1)

The stercid intermediate (59) ‘may be produced by.
treatmg. stero:.d (15) with tiglic acld chloride.

Reaction Scheme F shows the procednre for the synthes:.s-
of the trisaccharide (58) and the synthes:.s of comoou.nd (l)
by coupling the trisaccharide (58) with the steroid
intermediate (S9).



line 16 into a separation stage 18, the hexane fraction is renpoved via line
20, and the methanol /extract mixture is 8 SEPTEMBER 2006 46 3SHETEMRBER 2006
line 22 into a drying stage 24. In the drying stage 24, the solvent is
renmoved, -eg by evaporation on a rotor evaporator. The dried, partially
purified active extract is fed via |+#@~26 and with the addition of

met hanol via line 28 into a solution stage 30, and the di ssolved fraction

is fed via line 36 to a chromatography colum 38. In the colum 38 the
met hanol soluble fraction is further fractionated, using silica gel and a
chl orof orm 30% net hanol sol venBeachiondSthemanF fracti ons schematically

indicated as fractions_ | to V. According to an actual fractionation :
procedure carried out by the Applicant, the fractionation procedure vyielded
the following fraction weights : 1(3.9 g); 11(G2.6 g); 111(2.1 g);. IV(1.1 Q)
and V(2.0 g). These fractio ce i ndividual l |l uated by a suitable -

bi oassayi ng procedure (in a/ste ﬁ;~s own) Sﬂ5raction5-identified
as fractions | and I, di g rked a rRssamt activity, A
are fed by feedlines 40 /nt o col umid044° respedtively where - .

they are further f)yaei opat el
by using siliga .
1 (A) .- (Cr oyt

purified bytcol um chromatjography,: again
a QP h?oroforn1nEtH@hbe.systenl The sub-fractions-
€t fom col Um 44 do not, when assayed, di
uppressant ‘activity, and4@y be recycl
OPv |
(55)

play a
d for further

L Z=t -butyldimethylsilyl



chromat ography. The sub-fractions I(A) - (L) obtained fromcolum 46 are

al so eval uated (by an assaying step not shown), and the sub- S HHTEMBEREZP06
is found to have marked appetite suppressant activity. The sub-fraction
I(C) is fed via line 48 into colum 50 for a further fractionation and
purification, using silica gel and a 9:41ethyl acetate: hexane eluent. O
the 8 SEPTEMBER 2006 47 resultant purified fractions, fraction I(C(ii) is
found, after assnuérmntéfmé&§§@§§ (B3 ked(2ppet (1%) suppvﬁssams ,achpyity.

lBicF?L'SE'OSS B8 ke %ﬁ”t' el W“C'cﬁ%r 905t | o) STRRNCC ca) (1) 6
SEPTENBEE 28053 4? Fabl e (25)", H(630.,0.(B3 )Mdnd n.98)r . d&k%fﬁﬁ&ﬂrfmmw®uadeg%)m
coces  Somboe Nothglgen Ao ?ﬁgf?t %v%ﬁg%gl%aang 5€8 c?%%%f?d%
0.951 s 21 {23)164284)3 725).1. 8. 38828y, (29), 51 and

(56) as such.

Compound (1), 3-0-[-B-D—thevetopyranosyl—(1*4{-B—D—
cymaropyranosyl-(1-4)-f-D-cymaropyranosyl] -128-0-
tigloyloxy-14-hydroxy-14f-pregn-5-en-20-one, and various
analogues and derivatives thereof have been found to have

appetite suppressing activity.

The invention extends also to a composition or
formulation having appetite suppressant activity comprising
a compound of formula (1), isolated from a plant of the

genus Trichocaulon or Hoodia or a derivative thereof. The
plant may be of the species Trichocaulon officinale or
Trichocaulon piliferum, or the species Hoodia currorii,

Hoodia gordonii or Hoodia lugardii.

The invention extends also to a compeosition or
formulation having appetite suppressant activity, in which
the active ingredient is a synthetically produced compound
of the formula (1) or a derivative or analogue thereof, as
hereinbefore set out with reference to compounds (2) to
(14) .

A composition or extract of this invention may be used
to suppress appetite in a human or animal. The composition
or formulation may also include pharmaceutically acceptable

other ingredients.



4' 7.1,1-2 1.806 dg 5 1.6, 1.2 1.853 dg Gm1l 9.4, 2.1 4.816 dd 2'"
13.8, 3.7, 2.1 2.055 ddd 2'Q 13.8, 9.4, 2.6 1.552 ddd 3' 3. 78SEPDEMBER 2006
3.776 ddd 4' 9.4,2.9 3.179 dd 5 6.3, 9.4 3.821 dd 6' 6.3 1.279d 3 -0Ow
- 3.408 s 1" 9.4, 2.1 4.730 dd 2" 13.8, 3.7, 2.1 2.108 ddd 2'qg9 13.8,

9.4, 2:6 1.601 ddd 3"m 3.7, 2.9, 2.6-82455 ddd 4" 9.4, 2.9 3.239 dd 5"
6.3, 9.4 3.898 dd 6" 6.3 1.243 db 3"-OWe - 3.392 e Thev-1'" 7.7 4.273 d
2"' 7.7, 8.0 3.469 dd 3'" 8.0, 293099dd 4"' 93293.179dd 5"" 6.3,

9.3 3.351 dd 6" 't 3agmé§§tg" . 'reggeam 35 +n each cgl umm nmay be

i nterchangeabl e. d in each col u i erchanqe e FRet P53 1 he

tigloate grJHAFYE bhsCRETERAE mERazmthetlc chemical compound of the
formula:

. Me - Me- Me - OH
HO: O. . .o o)
"*Omﬁoﬁ
H OMa OMe

(1)
or der;'.vatives or analogues thereof, as set out before.

The appetite suppressant composition or formulation may

‘ consist of the appetite suppressants agent admixed with a

pharmaceutical excipient, diluent or carrier. Other

suitable additives, including a stabilizer and such other
ingredients as may be desired may be added.

The inveﬁtion extends to the use of compound (1) or its
derlvatlves or analogues J.n the manufacture of a med:.c:ament
having appetlte suppressant act:.w.ty

The invention further extends to compound (1), or its
derivatives or analogues as set out before, for use as a
medicament having appetite suppressant activity.

A method of suppressing an appeti'te by administering
to a human or animal an effective dosage of a composition
as described above is also provided.

A method has been described herein for extracting a

steroidal glycoside having appetite suppressant activity

()

ol
from plant material obtained from a plant of th



49 Table 2: Relevant 13C (75.25 MHz) n.mr. data for Conpound ﬁ%{_

Agl ycone npi ety Sugar mpiety Carbon SJp.p.m Carbon SJp.p.m ﬁMEERZ‘)%
cym 1' 95.84 D2 29.44 T 2" 35.57 T 3 77.24 D3 77.05 D 4 38.62T 4
82.570 5 138.95 S 5 68.48 D 6 131.90 D6' 18.14 Q 7 27.30 T 3'-Owe 57.93
Q 8 35.30 D1" 99.54 D 9 43.04 D 2" 35.17 T 10 37.22 S 3" 76.99 D 11
26.04 T 4" 82.52 D 12 75.88 D 5" 68.30 £ 13 53.71 S 6" 18.36 Q 14 85.69 S
3"-0Ove 57.09 Q, 15 34.36 T Thev- 1" 104.28 D 16 24.31 T 2"' 74.62 D 17
57.180 3"' 88T3ghpcaydoy g50Hpodia genps.19 The davermpiony LI8E BxPends6. 85 S

6" 17.75 Q g1 33 Oh@rdcr Ope8Quid Qerb 167,00 5,2 138169 B 3,137.66 D

Trichocaulon or Hoodia genus and centaining a substantially

pure steroidal glycoside of formula (1).

" The invention extends also to a foodstuff or a beverage
containing an effective quantity of the steroidal glycoside
of the formula (1), or its derivatives or analogues as set
out before, to have an appetite suppressant effect when

ingested.

The invention and its efficacy will now be further
described, without limitation of the scope of the invention,
with reference to the following examples and drawings.

In the drawings,
Figure 1 shows a flow diagram of the general method (as
described and claimed in our co-pending patent application
No. 9919797.2) of extracting a first crude appetite
suppressant extract and a purified appetite suppressant
extract from plant material of the genus Trichocaulon or

Hoodia;

Figure 2 shows a graphical representation of a bioassay
carried out on rats using a partlally purified methanol

extract of Trlchocaulon piliferum;

Figures 3 and 4 together show a schematic representation of
a preferred embodiment of the process of GB9919797.2 for
producing an extract of plant material of the genus -

Trichocaulon or Hoodia; and



4' 14.41 Q 5 12.08 Q Refers to the tigloate group atons Conpound (1) IR
data: 3440 cm (OH), 2910 CM1 (CH), 1700 cm1l (C=0 [an] 205EPTEMBER2006
(C=3, CHC13 ) mp. 147C - 152C 8 SEPTEMBER 2006 50 Exanples 4 to 13
illustrate the synthetic procedures whereby the internediate conpounds and
steroid (15) may be prepared according to "the first alternative
procedure". EXAMPLE 4 1213, 15a-Di hvdrox%‘rlorogesterone (17) Cultures. of

Cal onectria decora CC 14767) .are pre ed by the inocul gtion of a
cul ture nedi %?ﬁ%brrﬁ)%l e&m]aof66 s&@Pa’sea(%gpa%}?a MEBr eSSH G 1 apek the
concentrate (B{fremijge ciiancet edpbbiigunas$ 38O rd)s vt diiFifieheed Wabaps(30 Q

(150 X 500 m_ flasks). After,5 days of shaking at 26C rogest erone (16)
(150 g) in afsourspiar?’s% o:rf\o °'I:7We%rﬁ§8 aY%,q % 2o¥ﬁ§§’ei?%v§yi gnaadéﬁpﬁé t he

fl asks. The dddeur ssudye usimybat edaporextdautt hend5 alagprand drtied Wweeked- up

b | f | ' | f. Lhe | W th hl f
and Chon evaSd A o et THREITh Grorp FREGaete AR CL FPTRR - 45 0.

1H NMR (CDC13) : 5,71 (1H, s, H4); 4,12-4,22 (1H, m H15) 4,43 (1H br,
s, OH); 3,46-3,53 (1H dd, J = 4,6Hz,_ H12); 2,16 Hz (3H s, H21); 1,18
(3H s, H19); EXEMPLE 1

The general method of extracting a first crude appetite
suppressant extract and a purified appetite suppressant
extract from plant material of the genus Trichocaulon or of

the genus Hoodia is illustrated by way of the flow diagram

of Figure 1.
EXAMPLE 2

Bioassays carried out on rats using a partially
purified methanol extract obtained in the manner
illustrated in Example 1, indicated that the extract does
in fact  exhibit appetite suppressant activity. The
appetite suppressant activity of the active extract can be
illustrated by way of a typical example of the effect of
the methanol extract of Trichocaulon piliferum on rats, by

way of the graphic representation in Figure 2.

It will be evident from Figure 2 that the test group
of rats dosed with the extract on vday 5 displayed a
substantially diminished food intake over the next two
days, while a control group did not disclose a comparable
reduced food intake. The food intake of the test group
returned to normal, and in fact increased, from day 8 :

onwards.



0,74 (3H, s, H18) EXAMPLE 5 12S-Hvdroxv-I| Sa-(p-tol uene

sul fonvl ) -oroaestercne (18) 8 SEPTEMBER 2006 51 The di hydr oxy SSFJFMBER3AQS
(17) (75 g, 0.22 nol) is dissolved in dry pyridine (300 m) and cooled to
0C. p- Toluene sulfonyl chloride (46 g, 0,24 nol) in dry pyridine (200 m)
i s added dropwi se to the reaction m xturgzat 0C. The reaction is stirred
overnight at Oc, and quenched by the addition of H20O (500 m ). The water

| ayer is extracted wth ethyl acetat 3 and the organi c extract
washed w th hydrochloric acid (6M 7~ agueous saturated sodium

bi carbonate (500 m ), aqueous saturated sodium chloride (500 m), and water

(500 m). The organkestk ' ks ) fil.ter dto
yi el d p-tol uene ‘gu#?%%g%ggdp$§§§§?§gﬁggg?gé)P58§e§% 5%95 aéﬁégggig%ﬁs
dark yel | ow BKFracH hyRIpGIRREBFL¥te FRPPrEssant agvity Am)acayBdan¢@H, d,

J = 8,4HZ, Hy3th) GERdabAH]2 $fréh4iwhich &t S5 T ; 493, 50
(1H dd, J = 4. 6Hz. H12). 2,ﬁ4r(3H, s, H 4Nk ‘&Begzéli_% (H%ﬁﬁé@c#’nz%sl, 13
(3H s, H 19§iviged) tsrpllustrased sehempricaslly MY Way G -Sfaupkegast er one
(19). A sol urigares 3*@1&0@y|ﬁ1&f@|hp¢@@]qsifjm ot He38 19 1udh At dine i N
2,4,6-tr|nethg col | i dine £500 m ) |% refluxed |

comprehensive process. owever, various other procedures

may be used, as will be understood by persons skilled in-

the art.

Referring to Figure 3, plant material of the genus
Trichocaulon or the genus Hoodia is fed into a blender 3,

eg a Waring blender, by way of feedline 1, with a solvent
in the form of a methylene chloride/methanol solution
introduced via feedline 2. The homogenised product is fed
via line 4 into a separation stage 5, eg in the form of a
filter or centrifuge, and the residual plant material is

removed via line 27.

The solvent/extract mixture is fed via line 6 into an’
evaporation stage 7, where the solvent is removed, for
example by means of a rotor evaporator. The dried crude
extract is fed via line 8 into a further extraction stage
9 with the addition of a methylene chloride/water solution
introduced via feedline 29 for further extraction, and then
to a separation stage 13 by way of line. 11, where the water
fraction is removed wvia line 31. The dissolved extract
fraction is fed via line 15 into a drier stage 17 where the

solvent 1s evaporated, for example by a rotor evaporator.

Referring to Figure 4, the dried extract is fed via:
line 10 into an extraction stage 12. A methanol/hexane
solution is also fed via line 14 into the extraction sﬁage
12 for further purification and extraction of the dried
extract. The extract/methanol/hexane mixture is fed via
line 16 into a separation stage 18, the hexane fraction is
removed via line 20, and the methanol/extract mixture is



at 150C for 3 h. The reaction mxture is cooled and poured into water &500
m). The water layer is extracted with 8 SEPTEMBER 2006 52 etS\HPTEMBERA006
Q, after which the organic layer is washed wth hydrochloric acid (6M 3 X
1 Q, aqueous saturated sodiun1bicarbonate (500 m ), aqueous saturated

sodi um chloride (500 m), and water (504 After drying (MgS04) and
filtering, the ethyl acetate is evaporateg and the crude mxture is

ified b hg g t t hlor of
(1 10) o af Foes Red 8oL EHR 000 » ERie R A0S YRS aRYERE "
NVR ( CDCL13): ss,ags (B, ®he Hea)vest 28s( TRmoved, J eg Py2revapdtdSion donla( 1H,

br, s, OH), 349:3e%2pbibecdd, J = 4,3Hz, H12), 2,80-2,84 (1H dd, J =
0, 2Hz. H17) . 2 14 (3R S OB 21), 1.19 (3H, s, H19), 0.89 (3H s, H18).

EXAMPLE 7 3, 1213-Di acetoxvyreana-3.5,14-trien-20-one (20) A solution of
al4-progesterone tA8)dA0ds gpaQtl.ilrIQA bur&fléaeéaﬁﬁ;@'&ﬂzd&‘ct{ Lo £BY ¢4

acetic anhydrlde 750 ours. The reaction mxture is

h
poured into 1éBfd étﬁ?gigéE?aFEe(igé}téﬁﬁ Q5UBBER2EAL VAR eH1BB R i nto

bi car bonat e assalddedow Ehagéi 80 nsnanthé dbheseivesavessenton £eages. vihe
et hyl acetatf | ayer is segﬁrated E%;he sodi um bi carbonate | ayer and
washed with f#F€haf BBr i §°§a§EﬁT FRCOHYED 38 of aqueous sodi um

bi carbonate (3 X 700 m ), thereafter with

In the column 38 the methanol soluble fraction is
further fractionated, using silica gel and a chloroform/30%
methanol éolvent, into different fractions schematically
indicated as fractions I to V. Accofding to an actual
fractionation procedure carried out by the Applicant, the
fractionation procedure vyielded the following fraction
weights : I(3.9 g); II(2.6 g); III(2.1 g); IV(i.1 g) and
V(2.0 g). These fractions are individually
evaluated by a suitable biocassaying procedure (in a step
not shown) and those fractions identified as fractioms I
and II, displaying marked appetite suppressant activity,
are fed by feedlines 40 and 42 into columns 44 and 46
respectively where they are further fractiomnated and
purified by column chromatography, again by using silica
gel and a 9:1 chloroform:methanol system. -

The sub-fractions II(A) - (C) obtained from column 44
do not, when assayed, display a noteworthy appetite
suppressant activity, and may be recycled for further

chromatography.

The sub-fractions I(A) - (L) obtained from column 46
are also evaluated (by an assaying step not shown), and the -
sub-fraction I{(C) 1is found to have marked appetite

suppressant activity.

The sub-fraction I(C) is fed via line 48 into column
50 for a further fractionation and purification, wusing
silica gel and a 9:1 ethyl acetate:hexane eluent. Of the



aqueous saturated sodiumchloride (700 m) and finally with water (700 m
The organic layer is dried (MySO4), filtered and evaporated SSERTENRBERR
3,123- di acet oxypregna-3,5, 14-trien-20-one (20) (60 g, 93 % as an orange
oil. "HNW(CDC13): 5,68 (1H, s, H4) , 544 (1H m H6) , 531 (1H dd, J
= 2,2Hz, H15), 4,82-4,86 (1H dd, J = 4 §Ft H 12), 3,10-3,18 (1H, t, J =
9SHz, H17), 2,18 (3H, s 3- Ac), 2,11 (Sﬁ , 12-Ac), 2,08 (3H, s, H21),
1,02 (3H, s 1 . X%NP

3,123-Di acet(r&%tl%gf)’lﬁﬁ- g&%}l gdsf&\lﬁltgl?élnsg r?%éf‘%rl eﬁc) J(]2)1)lﬁ'h]«ga?i}ng(:et oxy
conpound (2091f¢e® |sfatingpl td spodisssl werkien beppentie tel Mpandseahyl ene
glycol (60 ni % Yp-—t—ol uene sulfonic acid (1 g) are added. (The benzene is
previously re Fuxeg wWith a Dean-Stark trap). The nmixture is refluxed with
stirring and azeotropl c rermval of water for 16 hours. Aqueous saturated

di bi bonat 5;'}_1}93 t Thi
;sg | 'ltjhmenl \(/:v:;hggavmﬂ%h br| ne (500 e 1'sslaQHE§fEQd B? &‘88%?€rsﬂé%ég$?ed e

(MyS04) . Ther&ePRBREe; ssl-'@i-"ép?ﬂ%%c&}’ a ﬂst Héldé-l‘:@&@ rﬁ-fkt Febleasiti éadby2silica
gel colum chsoaR} 00r8PBY, cgmﬁg EVBER, 2006 54 eluting with ethyl acetate:
hexane (2:8) to y|eId t he yl enedi oxypregna- 3,5, 14-triene (21) (35 g, 53
% 'HNWR (CDC13) : 5,68 (1H, s, H4), 5,45 (1H m H6), 5,31 (1H, dd, J =
2,2Hz, H15), 4,73-4,85 (1H dd, J =



4, 4Hz, H12), 3,78-3,98 (4H, m ethyl enedi oxy), 2, 16-(3H, , o 3- A }E

(3H s, 12-Ac), 1,29 (3H, s, H21), 1,12 (3H s, H19), 1,0288BRT E’IBEPH@}‘
EXAMPLE 9 39-129- Di hvdr oxy-20 20-et hyl enedi oxvnreana-5 14-di ene-12- acetate
(22) The dienol acetate (21) (35g, 0,077 nol) is suspended in ethanol (500
n) and sodi um borohydride (2,89, 0.074 ,gol) is added at OC. The mxture is
allowed to warmto roomtenperature and Stirred overnight. Mst of the
solvent isr d|n1 a xture LS. di r 0m)
and extract eggBX h™eét hy C(ggeot gﬁe%(snh S2 V‘%é g JEH% ??Pﬂ%\egng"‘@i? Cﬁép

chr omat ography on silica gel with acetone / chl orof orm (1:10) yields the
39-al cohol (22) (25 g— 80 %. 1H NMR (CDC13): 5,41 (1H m H6), 5,28 (1H,
dd, J = 2,2Hz, H15), 4,72-4,81 (%dmpaded (1) = 4, 4Hz, H-12) 3,82- 4,02 (4H,
m et hyl ene di oxy) 9 (1H, H3), 2,0 , 12-Ac), 1,.29
(3H, s, H21), 'Byd?‘??éﬁ %"?H- 19) J('W’Hzm (3H, -§“IPEL§'?8 . EXAMPLE 10 39,
129-Di hydroxv 20 28zhebierB enedi oxyt-regn- 5, 14- di end.5g28) The 3Z- al cohol (22)
(25 g, 60.2 nmol) 6n dry tetrahydrofuran (300 nbp81® added dropwise to a
suspension of |itt um al um ni um HY&ré¢-dle (2,7 g, 487 mol) in dry
tetrahydrofuran (500 n). The rea®3 88 mixture i $18{#¥red 8 SEPTEMBER 2006
55 at roomterrpera’[aure for 24 hours after which \%\/egg%z (2,7 m)

21 2.164 s
3 _7.1, 1.5 6.888 qq
s 71,12 1.806 dq
5 16,12 1.853 dq
Cym-1' 9.4, 2.1 4.816 dd
2 13.8, 3.7, 2.1 2.055 ddd
2. 13.8, 9.4, 2.6 1.552 ddd
3 37,2.9,2.6 3.776 ddd
& 94,29 3.179 dd
5 6.3, 9.4 3.821 dd
g 6.3 1.279 d°
3-OMe - 3.408 s*
1" 9.4, 2.1 4.730 dd
2" 13.8, 3.7, 2.1 2.108 ddd
2= 13.8, 9.4, 2.6 1.601 ddd
3= 3.7,2.9,26 3.755 ddd
4 9.4,2.9 3.239 dd
5" 6.3,9.4 3.898 dd
6" 6.3 1243 d°
3"-OMe - 3.392 s*
Thev-1" 77 4273 d" -
2" 7.7,8.0 3.469 dd
3" 8.0,2.9 3.099 dd
4" 9.3, 2.9 3.179 dd
5" 6.3,9.3 3.351 dd
6™ 6.3 1.183 d°
3".OMe - 3.622 s

¢ in each column may be interchangeable. ®° in each column may be
interchangeable,
Refers to the tigloate group atoms



is carefully added and stirred for a further 10 min. Sodiumh X1 d %
soln, 2,7 M) is then added and the suspension stirred. After g WM%EMOQP
(8,1 mM) is added and the suspension stirred for 10 mnutes, filtered,
dried (MS04), and the solvent evaporated to afford the 3, 127

di hydrooxypregna-di ene (23) (20 g, 90 ¢ H NWR (CDC13) : 5,36 (IH m HE6),
523 (1H, dd, J = 2,2Hz, H 15H), 39446 4H m ethylene di oxy),

3,41-3,52 ( H 3) 32-3;36 =4,.3 2 3 :
H 1,01 (3H, a"gblﬁ?: ge&eéfén%wg ‘41%5158 713€1W¥ ( %0%1§§mﬁét1€él4)
140, 2 (c-5), (1311 ? ?L35) 119,7 (c-6), 111 1 (C 20), 79 (G12), 71,6
(CG3), 63,7 and 63, 6-Let hyl ene di oxy), 58,8 (G17), 19,0 (G 19, 11,9

(G- 18). 34. 12fi-Di hydroxy-14. 15-epoxy- 20. 20- et hyl enedi oxynr ean-5- ene: 38,
12- Di hydr oxy- 5, 6 epomywcoaenﬁ&tyet hyl enedi ox\3ugecmmié- ene N- Br onpacet am de

(211 nmy, 1,5 added to a |rred ution of the 5,14-diene (23)
(500 ng, 1, 34~ ) %1/91 P-Teet one (96%0 Sbg)gtic acid (2,5 nl), and water (5
m) at OC Aftar 153'm)41Tsodi um sqlnphlt'e (584dwIn, 50 M) is added to the
reaction rrixturé ftone is evapoyat etss s7qnd t he aqueous | ayer
extracted with dichl thane (3 X organic layer is dried
(MgSO4), filteré&d anz-;g‘g@aporat ed. Pyridi n77(0%rbe is added to the product,

and stirred fof 0,53%62Bi chl or onet harfe (1F8-3f0 |s then added to the
reaction m xturé8, and3&dss di chl oronet Hine i68.48dshed w th citric acid (5 %
soln, 3 X 100 ng) , sstdymted sodium i carfgomagge (50 m ), and water (50

m). The organi ¢ laygfspr 3O0Me = 57.93Q
8 35.30D 1" 99.54D
9 43.040D 2" 3BATT
10 37.228 3" 76.99D
11 26047 4" 82.52D
12 75.88D 5" 68.30D
13 53.718 6" 18.36 Q
14 85.69 S 3"-OMe 57.08 Q
15 3436 T Thev- 1™ 104.28 D
16 2431 T 2" 7462 D
17 57.18 D 3" 85.30D
18 9.85Q 4" 7462 D
19 19.27Q 5" 7162D
20 216.85S e" 17.75Q
21 33.01Q 3"-OMe 60.60 Q
1 167.60 S
2 128.69D
3 13766 D
4 14.41 Q
5 12.08Q

Refers to the tigioate group atoms
Compound (1)

IR data: 3440 cm™ (OH), 2910 cm™ (CH), 1700 cm™ (C=0)
[op] g = 12,67° (C=3, CHCL,)
m.p. 147°C - 152°C



is dried (MgSO4), filtered and evaporated to give the mxture of 14,15- and
5, 6- epoxi des (360 ng, 69% as a white foam The m xture of ep8>$EBé"EM:RﬁR@006
not be separated by silica gel colum chromatography. 8 SEPTEMBER 2006 56
EXAMPLE 11 3S, 1213-Di hydroxv- 14, 15- epoxy-20 20-et hyl enedi oxyprean-5- ene
(24) The m xture of 14,15- and 5, 6- epoxiges (14,4 g, 37,0 mol) in dry
tetrahydrofuran (200 m) i s added to a spensi on of I i thi um al um ni um

m{k Lgi e GSt?rrégZé? o EBnper SPaPscrare drz?ffh%féi"r? o SEPCROEECRS
1
Sodi um ﬁid?i‘;ﬂ%?g%&%igﬂ%é?*&e%a%?) <SS o 1S P dnb 2, bt BFon of

t he sol vent d n b col u "
chronatograpﬁgggﬁggﬁggﬁggﬁgggglchlo?%%orn1%i %}ééénégfv%n?r?8e§p€8 the
unreacted 14, 15 epoxy- 20, 20- et hyl enedi oxypregn-5-ene (24) (300 ng, 2,1 9.
"H NWR (CDC13) 5,31 (1H m H6), 3 82- 3 98 (4H, m ethyl ene dioxy),
3,43-3,52 (1H, m H3), 3,41 (1H, s, 3 31-3,35 (1H, dd, J=4,3 Hz,
H12), 1,29 (3H s, H 21), 1,17 (3 1,02 (3H, s, H-18) 13C NWR
(CDC13): 139,8 (C5), 120,8 (C—6) 112 1 (G 20), 77,2 (C12), 75,4 (C 14),
61,0 (C15), 22,3 (C21), 19,2 (C—19), 9,5 (C18). EXAMPLE 12

128, 15ax-Dihydroxy progesterone (17)

" cultures of Caionéctfial decora (ATCC 147675 are
prepared by the inoculation of a culture medium comprised
of sucrose (900 g), KHPO, (30 g), Czapek concentrate (300
ml), corn steep liquor (300 ml) and dist;illed water (30 ¢)
(150 X 500 ml flasks). After 5 days of shaking at 26°C,
progesterone (16) (150 g) in a suspension of Tween 80 (0,1
% soln., 1,5 ) is added to the flasks. The cultures are
incubated for a further 5 days and then worked-up by
centrifugation, decantation, extraction of the medium with
chloroform, and then evaporation to yield the dihydroxy
progesterone (17) (75 g, 45 %).

'H NMR (CDCl;) : 5,71 (1H, s, H-4); 4,12-4,22 (1H, m,

H-15)

4,43 (1H, br, s, OH); 3,46-3,53 (1H, dd, J = 4,6Hz,
H-12); 2,16 Hz (3H, s, H-21); 1,18 (3H, s, H-19);

0,74 (3H, s, H-18)
EXAMPLE 5

12R-Hydroxy-15a- (p-toluene sulfonvl) -progestercne (18)



39, 12fi, 1413-Tri hydroxy-20, 20-ethyl enedi oxypregn-5-ene (25) The

14, 15- epoxi de (24) (300 ny, 0,77 nmml) in dry tetrahydrof uraf YEPdTEHBER 2006
added to a suspension of lithium alum nium hydride (300 ng, 7,89 mmol) in
tetrahydrofuran and the reaction refluxed for 48 h. After the addition of
water (0,3 m), sodium hydroxide (15 %soln, 0,3 mM) and filtration as
described earlier, the mxture is purifi by silica gel colum

ol vent Lo 6 ve THE(TTRYG Y FRRgRanc-(28) ((240 | .5 6305721 MR {encLa)
3), 3, 25 AUYINEd i o byt apfl A6 Sy o8R8 pod R oo g B oy
o 19 0l s AR (LICANE R, 1990 4GPl 28 BB 17
2'& gyl( gnégl) omgﬁgﬁg%%d%%%ﬁ%r Iézgjv%ngﬁgg:ec%g%gﬁlnve#%%a%@tq c acid
(138 0 e st gl el LB hotnel DL LS SRR,
;,’ 350:“8', t1 &f]ﬁhf;)i@:oféﬂé% céﬁﬁ%?)n | %ﬁ@ watldr 1hyd# Qs kit (1M
with ethyl acetate (1 {), and the organic extract washed
with hydrochloric acid (6M, 3 X 1»2),‘aqueous saturated
»sodium bicarbonate: (500 mi), ‘aqueous séturatea sodium
chloride (500 ml), and water (500 ml). The organic layer
is dried (MgsoQ,), filtered and evaporated to yvield p-toluene
sulfonated progesterocne (18) (98 g, 92 %) as a viscous
dark yellow oil.
'H NMR (CDC1,) : 7,7 (2H, 4, J = 14Hz, H-2,6); 7,34
(2H, 4, J = 8,4Hz, H-3,5); 5,67 (1EH,
s, H-4); 4,86-4,93 (1H, m, H-15);
3,45-3,50 (1H, dd, J = 4,6Hz, H-12);
2,44 (3H, s, H-4Me); 2,15 (3H, s, H-
21) 1,13 (3H, s, H-19); 0,74 (3H, s,

H-18).

EXAMPLE 6

12R-Hydroxy-a'*-progesterone (19)

A solution of the tosylated progesterone (18) (98 g,
0,19 mol) in 2,4,6-trimethyl collidine (500 ml) is refluxed
at 150°C for 3 h. The reaction mixture is cooled and poured

into water (500 ml). The water layer is extracted with



3), 3,28-3,39 (1H, dd, J = 4,3Hz, H 12), 2,23 (3H, s, H21), 1,01 (3H, s,
H 19), 0,90 (3H s, H18) 13C NWR (CDC13) 217,7 (C 20), 138, 9 3NERJEMBER 2006
(C-6), 855 (CG14), 73,6 (CG12), 71,6 (C3), 57,0 (C17), 55,1 (CG13), 43,6
(G9), 42,1 (C4) , 37,3 (C1), 36, (C10), 359 (C8), 34,5 (CG15), 32,9
(C-21), 31,5 (C16), 30,1 (CG2) 27,4 (%-%7), 24,4 (G11), 19,4 (C19), 8,3
(C-18). 8 SEPTEMBER 2006 58 Exanples 14°to 19 illustrate the synthetic

ocedl o MO ENGANE ity e samands a00,gte oL Ci5) oy
20,20, 5 enes) sy uipbolicneesy sphgbonon, b eolngits AIE I o

acetate (26) ution o uenesul phonyl chl

in pyridine ) dr i S o] i e , 20= 2

Et hyl enedi ox?/%r;g%Wa-%% 51%_%165&”&6[? 3¢ 50: BLP Jadudbist e%»tz‘%gt%‘% ?%d,l%‘.‘l
mmol ) in pyrighRe; §d5 ty 0GaT agd m Xhu V@g;,- t LAM Ng at
room terrpera%%jr'cgf%%% &54;6(?139?)3' Qg}@t gfetévﬁi g%]d%le)r' vvah'é'lt%gde %'gl tfgg&?{a}é{:t igon

mxture. Theyngoleytic@Riwas exid agtagiWidderetdy! ; acekatR bR ghi. C}Jﬂ@
et hyl acetate |ayer was washed citric acid (5x50 m), = saturated sodi um
bi carbonat e sphdd i pAxtLP8 My .peAlfi@d eBy silica gel chromatography,
eluting with acetone:
chloroform (1:10) to afford a'-progesterone (19) (50 g, 78
%) as a dafk red'oil. |
" NMR (CDCl,): 5,73 (1H, s, H—4); 5,28 (1H, d4d, J = 2,2Hz,
H-15), 4,41 (1H, br, s, OH), 3,49-3,52 (1H, dd, J = 4,3Hz,
H-12), 2,80-2,84 (1H, 4d, J = 9,2Hz, H-17), 2,14 (3H, s, H-

21), 1,19 (3H, s, H-19), 0.89 (3H, s, H-18).

EXAMPLE 7

3,12R-Diacetoxypregna-3,5,14-trien-20-one (20)

A solution of a'*-progesterone (19) (50 g, 0,15 mol) in
acetyl chloride (1,5 ) and acetic anhydride (750 ml) is :
refluxed for 2 hours. The reaction mixture is poured into
cold ethyl acetate (1 ) and aqueous saturated sodium
bicarbonate is added with stirring until the effervescence
ceases. The ethyl acetate layer is separated from the

sodium bicarbonate layer and washed with further portions



sodi um chl oride solution (100 mM) and water (100 m). The et hg/l acetate was
dried (MyS®4), filtered, and evaporated and purified by flash88BPTEMBER 2006
chromat ogr aphy usi ng hexane- ethyl acetate (8:2 v/v) as the eluant to give
the 0-O-tosyl steroid (26), (1.5 g, 84%, as a yellow oil, (Found M

570. 271, C3PH4207S requires: M570.273).. 8N 1.021 (3H, s, 19-H), 1.131 (3H,
s, 18-H), 1.282 (3H, s, 21 H) , 2.021 (acetateOCI—B) , 2.431 (3H, s, Ar-CH3)

' 3.883 (4H 3.3 H
4. 890 (1H( 4 i (1H ddl(gde_,ﬁa%d (x)788 Hy Y tﬁ"’_’é ﬁ?@egléég%(m

6-H, 7.3 H 746/ 062 5,
13, 492)() (C 13%111 éfgso%azﬁl %%gicg)godzﬁu%%m’(r Abe ﬁgt"ﬁyﬂ% Gand %%éaz%gz‘ﬁ "

24.175Q (aceyatermetiod ) m1)63. 40fHk (@t:gahgeeq@ﬁ;} £3. 4991 (eqhé@nﬁdl oxy),
71.531E (C-13) , 80.912D (c- 12) , 82.531D (C-3)", 111.3635 (C2 120. 881D

(C-15), 121.461Det6d6), a2d3. 7thapkdatdl? (AOMtis¥ord39, 203S (G e,
151, 7225 (C-5), 8 SEPTEMBER 2006 59 170.8195 (ester carbonyl). ~may be

i nt er changeddExédBbkygbednd-3 25 014 Bt hydn er@dBnoOX2d (60 g, 93 %) as an
a, 5-cycl o-5a--pregn-14-ene-6S, 12S- diol-12-acetate (27) - A solution of
3E-t ol uene- perang@hoiy! oxy- pregn-5, 14-diene (26) (1.2 g, 2.1 mmol) and
pot assi um acetate (2.2 g, 22.4 mol) in water (250 m) and acetone (500 nl)
was ref | uxedEatNMRO(QDA1g) : 16, 166ur SLE, The,  HoBt,on%, 4@s (EHapar aled)and t3le wat er
was extracted with

(lH, dd, J = 2,2Hz, H-15), 4,82-4,86 (1H, d4d, J = 4,5Hz, H-

12), 3,10-3,18 (1H, t, J = 9,5Hz, H-17), 2,18 (3H, s, 3-

Ac), 2,11 (3H, s, 12-Ac), 2,08 (3H, s, H-21), 1,02 (3H, s,

H-19), 1,01 (3H, s, H-18)

EXAMPLE 8

3.12R-Diacetoxy-20,20~-ethvlenedioxypregna-3,5,14-triene
(21)

The diacetoxy compound (20) (60 g, 0,12 mol) is
dissolved in benzene (1 {) and ethylene glycol (60 ml) and
p-toluene sulfonic acid (1 g) are added. (The benzene is
previously refluxed with a Dean-Stark trap). The mixture
is refluxed with stirring and azeotropic removal of water
for 16 hours. Aqueous saturated sodium bicarbonate
solution (500 ml) is added to the cooled solution. This is -
then washed with brine (500 ml), and with water (500 ml),
and dried (MgSO,). The solvent is evaporated and the crude

mixture purified by silica gel column chromatography,



ethyl acetate (200 m). The ethyl acetate was dried (MSH)1 filtered, and
evaporated. Flash chronatographic separation of the nixture SSEREZEMBER 2006
chl orof ormacetone (9:1 v/v) as the eluant gave the 3a, 5-cyclo derivative
(27), (530 ng, 61% as a yellowoil, (Found M 416.262, C25H36C6 requires :
M 416.263). 5H 0.288 (1H, dd, 3 J 8. 1 Hz_, 4.9 Hz, 4-H3), 0.477 (1H dd, 3 J
4.4Hz 44Hz 4- Ho) , 1025(3H s, Ililﬁl 1121(3H S, 18 : 1256(3H

s, 21- acs J
H, 3. 784 5 (iiﬁ wiend e O%Hs%ta? ‘?g §7 %€ leHz%’zesg
12-H), 5. 232e@bm'am$dxbxypie@nH23 ,94-Eziehs m21)5 351g678T(G34)%,) .
12.298Q(C-18), 19.971Q(C 19), 23. 623Q( C-21), 24.153Q (acetate nethyl),

63. 700T (et hyl enedi oxy), 63.788T (ethylenedioxy), 73.591D (C- 6), 80.551D
(C-12), 111.126S (H-¥R) $C111C1381)772§D5(8C- 15, s /15049595 (4G 1MH, 1@0.B94b, (ester

car bonyl). EgAI}:{IiL 11}55 ZQdZOUEthyé 2Hz, H-1
enedi oxy-3a, 5 a fl%(i\c;:z(o- gn 14-ene- z6f3 ?)dl ol’ 737 51885 SAH%OI Sfil oﬁI of the
e

3cx, 5-cycl o at |H\7é2()27 78 -SePPENBER 200@1'-}6{5- any,) 1.2 Mol JHi n

tet rahydr of ugan 3(2Q)l )2 ves Qgiﬁeds dnepw-se t0 S¥J§j§€ﬂ§l oRy 6f1)l i't |y§n
alumnlumhydrlde (50 1, ) lin tetrahydrofuran (10 ml)

reaction m XB&reSwal 46 rrédomaorBH h8urB-384- quenched by the addl ti on of
water (50 |). After 30 minutes, sodium hydroxide was added (15% sol uti on,

50 r1) and stirring EXAMBLE 9

3R-12R-Dihvdroxyv-20,20~-ethvlenedio regna-5,l14-diene-12-
acetate (22)

The dienolacetate (21) (35g, 0,077 mol) is suspended
in ethanol (500 ml) and sodium borohydride (2, 8g, 0.074
mol) is added at 0°C. The mixture is allowed to warm to
room temperature and stirred overnight. Most of the
solvent is removed in vacuo and the mixture is diluted with
water (500 ml) and extracted with ethyl.acetate (500 ml).
Work-up followed by chromatography on silica gel with
acetone/chloroform (1:10) yields the 3R-alcchol (22) (25 g,
80 %). _

'H NMR (CDC1l,): 5,41 (1H, m, H-6), 5,28 (1H, d4dd4, J =
2,2Hz, H-15), 4,72-4,81 (1K, dd, J = 4,4Hz, H-12), 3,82-
4,02 (4H, m, ethylene dioxy), 3,45-3,59 (1H, m, H-3), 2,03
(3H, s, 12-Ac), 1,28 (3H, s, H-21), 1,10 (3H, s, H-19),
1,01 (3H, s, H-18).

EXAMPLE 10

3R, 128-Dihydroxy-20,20-ethylenedioxypregn-5,14-diene. (23)

The 3R-alcohol (22) (25 g, 60.2 mmol) in dry
tetrahydrofuran (300 ml) is added dropwise to a suspension
of lithium aluminium hydride (2,7 g, 72,2 mmol) in dry
tetrahydrofuran (500 ml). The reaction mixture is stirred



continued for-a further 30 mnutes. Water (150 Al was added and the .

reaction mxture was filtered. The

filtered an
chl orof orm
83% as an
(1H, dd, 3
Hz, 4- Hb) ,
3.318 (1H,
Hz, 12-H)
3.9 Hz,

23. 604Q( C—2

(C-6), 77.4780spensdyn stLiLir&Q5S AE:20)10 Tlis, 70200 2 (1&6,)l m‘JJ52 ﬁlaﬁc{e@ 14).

EXAMPLE 17
pr egnane- 65
to a soluti
3a, 5-cycl o-

d evaporated and flash chromatographic purification using

tetrahydrofuran was dri ed3SHESBMBER 2006

acetone (8:2 v/v) as the eluant to give the diol (28), (370 nyg,

oil, (Found M 374.250, C23H34M requires: M 374.252) 5.0.298

J 8.1 Hz, 4.9 Hz, 4-H2), 051%)5(1H dd, 3J44HZ 44

28530 ipdfitleg %% e "ur s Dande 2 AL

41619ce(ﬁéfulﬂ,y(ﬁld21@aﬂ Qund. G2 rreld, for Q‘Dfu&t&é&(im with. 3 J

1 7o B Oete e o oy @ 7D (et AT AiSe0

ZQYE pldl E% @%é%x?gfgﬂﬁf%yo%a%éftﬁ% %%Oﬁifg% ess Cyf%l% %%esd added

oﬁMg$O¢)heamiztzheatml*eq:retm@wyporated to afford the 313 128

5@ &95‘:::}%: 5 3 I my, 0.91 mmol) in acetone
(20 M), wat erﬂ%o 25 ? and@%%%%rl E:ﬁa)gl 212(02&% Z%Arﬁ)) at 0C. After 15 mn. ‘

sodi um sul phite (5% solution, 20 m) was added to the reaction mxture.

evapofame Ureell, gedgcgg RAESSHr e aRd the -4 eppy n| 84,sgl wion

acet one was
was extract

ed with d| chl or onet hane (3x30 8 SEPTEMBER 2006
2,2Hz, H-15), 3,94- , 06 (4H m, ethylene dioxy), 3,41-3,52

(1H, m, H-3), 3,32-3,36 (1H, dd, J = 4,3Hz, H-12), 1,31
(3, s, H) 1,01 (3H, s, H-19), 0,96 (3H, s, H-18).

¥c NMR (CDCl;): 152,4 (c-14), 140,2 (c-5), 121,1 (c-15)
119,7 (c-6), 11,1 (C-20), 79,8 (C-12), 71,6 (C-3),
63,7 and 63,6 (ethylene dioxy), 58,8 (C-17), 19,0 (C-19),
11,9 (C-18).

3R, 12R-Dihydroxy-14,15-epoxy-20,20-ethylenedioxypregn-5-
ene;

38, 128-Dihydroxy-5,6-epoxy-20,20-ethylenedioxypregn-14-ene

N-Bromoacetamide (211 mg, 1,5 mmol) 1is added to a
stirred solution of the 5,14-diene (23) (500 mg,fl,34 mmol)
in acetone (100 ml), acetic acid (2,5 ml), and water (5 ml)
at 0°C. After 15 min sodium sulphite (5 % soln, 50 ml) is
added to the reaction mixture. The acetone is evaporated,
and the agqueous layer extracted with dichloromethane (3 X
50 ml). The organic layer is dried (Mgso‘), filtered and
evaporated. Pyridine (1 ml) is added to the product, and
stirred for 0,5 h. Dichloromethane (100 ml) is then added
to the reaction mixture, and the dichloromethane is washed
with citric acid (5 %
bicarbonate (50 ml), and water (50 ml). The organic layer
is dried (MgsQ,), filtered and evaporated to give the
mixture of 14,15- and 5,6-epoxides (360 mg, 69%) as a white
foam. The mixture of epoxides could not be separated by

silica gel column chromatography.

% soln, 3 X 100 ml), saturated sodium °

The



M ) The di chl oronet hane | ayer was dried (MgSO4), filtered and evaporated to
a concentrated volune (50 M) . Pyridine (0.5 m) was added §§EFEEMHER&QQ§
and stirred for a further 1 hour after which the dichl oronethane | ayer was
washed wth a citric acid solution (5% 3x30 nml), saturated sodi um

bi carbonate solution (30 mM) and water ( m ) The dichl oromet hane | ayer
was dried (MgSO 4), filtered and evaporated and purified by flash col um
chromat ography usi ng chIoroforn}netgﬁgﬁéggﬁri(o 5 v/v) as the eluant to
gi ve the epoxide (29) (180 ng, 51% a Found M 390. 245, C23H3402
requires: M 390.247). SH 0.287 (1H dd, 3 J 8.1 Hz, 4.9 Hz, 4-H, ), 0.501
(1513HH) dg 331%31-415@13% ale Qedb vk neal o@d : S‘j
3.355 (1H, d&ne (R4)11.2 Hz, 4.1 Hz, 12-H), 3.491 (1H s, 15-H), 4.001 (4H,
m OCH2Ch20), 4.901 (1H, G OH) . S 11.668T(C-4), 11.973Q C 18), 19.515Q
(G19), 23.519Q(C21), 59.910D (C-15), 63.601T (ethyl enedioxy), 63.713T
(et hyl enedi oxyl , Fhespistpreiaf 1431571pnAc56f- epoxides 6@412)9 137,0858
(G 20). EXANRhEﬂ38 in déy tetrahydrofuran (200 ml) 1s added

20, 20- Et hyl enedi cxy-SE, 1 14-trihydroxy-3a, 5-cycl o 41- pregnane (30) -
A sol ution ofYSRETEICH 8& %?‘9 1(‘@7@{%131‘6“ qﬁﬁﬁ% (lln éﬁeﬂnaﬁ?dﬁoﬂ@@éh (10

nmM) was addedr @xy &Wﬂaﬂlmmm@l Um Th el | s rﬁ?.QtﬁEe §s53
nmol ) intetrah dr.of ran %} ere ction. m xture _was ef luxed, for 2

hours after eﬁﬁguﬁﬁ F 2 ouESyr AfG SEolE ﬁﬁe&ltfb? 05
hour . Sodiunmbwmawduhaas descrlbed earlier by the addition of water

(1,69 ml), and sodium hydroxide (15 % soln, 1,69 ml).
After filtration and evaporation of the solvent, the crude

product is purified by silica gel column chromatography
using methanol/chloroform (1:9) as solvent to give the
unreacted 14,15 epoxy- 20,20-ethylenedioxypregn-S-ene (24):
(300 mg, 2,1 %).

'H NMR (CDC1l;): 5,31 (1H, m, H-6), 3,82-3,98 (4H, m,
ethylene dioxy), 3,43-3,52 (1H, m, H-3), 3,41 (1H, s, H-
15), 3,31-3,35 (1H, 44, J=4,3 Hz, H-12), 1,29 (3H, s, H-
21), 1,17 (3H, s, H-19), 1,02 (3H, s, H-18).

¥c NMR (CDC1l;): 139,8 (C-5), 120,8 (C-6), 112,1 (C-
20), 77,2 (c-12), 75,4 (C-14), 61,0 (C-15), 22,3 (C-21),
19,2 (C-19), 9,5 (C-18).

EXAMPLE 12

3R, 12R, 14R-Trihydroxy-20,20-ethylenedioxypregn-5-ene (25)

The 14,15-epoxide (24) (300 mg, 0,77 mmol) in dry -
tetrahydrofuran (10 ml) is added to a suspension of lithium
aluminium hydride (300 mg, 7,89 mmol) in tetrahydrofuran
and the reaction refluxed for 48 h. After the addition of
water (0,3 ml), sodium hydroxide (15 % secln, 0,3 ml) and
filtration as described earlier, the mixture is purified by
silica gel column chromatography using methanol: chloroform



solution (15% 20l) was added and stirring continued for a further O.

hour. A further quantity of water was added (60 |) and the sﬁ§§8ﬁ§ﬁﬂﬂﬂh@@m
stirred for 1 hour. After 8 SEPTEMBER 2006 62 filtration, the suspension
was dried (MgSO4) filtered, and the tetrahydrofuran was evaporated. Fl ash
chromat ographi ¢ separation of the resulg5ng m xture eluting with

chl orof orm met hanol (9:1 v/v) gave the réquired triol (30), (90 ng, 53% as

a clear oil, (GF 8 ) 7 (1H
Q. 3 81 @7 D) Ceo%RHS i EEV RSy 352,809 o611 0228
0.971 (3H, smI198@8) %) .1.042 (3H, s, 18-H), 1.319 (3H s, 21-H), 3.321 (lH
dd, 3 J 3.0 Hz, 3. 0 HZ— 6-H), 3. 321 (1H, dd, 3 J 11.1 FE 3.9 Hz, 12-H),
3.561 (1H, s, OH), 4.084 (4h, at, OCH2Ch20) 4.671 (1H, s, OH).

11. 668T(C 4), 11. 87 MRC(EBFL:105638 G- 19) H-53,53088 (&E21y, eshpler

(et hyl enedi 0¥y pxy$3. 711T (ethylenedloxy) 73 483D (C-6) , 76.051D (G 12) ,
84.307S (C14), "111.099S (G 20) VP

3f g, 12$, 14- Tri hydr oxy- 141g- Br&8n3558n HJoWe Er3) - 3a3fadi%e (BE, dde trio

(30) (80 ng, 0.20 mmol) in acet qr)@.H(zZOHnrh)z and , shydrechloriea0i d {4 10

m ) was refluxed at 60C for hours. reactj on nlxture was_cool'ed and
saturat ed sodlun1b|carbonaﬁé SOFUtIO% %gb nﬁ) 9%as (3Bdded. ETh®) acetone was
evapor at ed and the aqueous | ayer extracted with chloroform (3 x 20 m), the

chloroform layer wasofltiefhs ). 139,1 (c-5), 122,1 (C-6), 112,2 (C-20),
85,1 (C-14), 75,1 (C-12), 71,6 (C-3),
23,4 (C-21), 19,4 (C-19), 8,5 (C-18)

EXAMPLE 13
3R, 12R, 14R-Trihydroxy-pregn-S5-ene (15)

The ethylenedioxypregnene (25) (250 mg, 0,64 mmol) is
dissolved in acetic acid (13,4 ml) and water which after
freeze drying affords the trihydroxy steroid (15) (200 mg,
89 %), m.p.: 228°-235°C (lit 225°-235°C), M+ 348, [a]?° +
35° (1it [ep]?° + 29°).

T NMR (CDCl,): 5,39 (1H, m, H-6), 3,56-3,62 (1H, t, J
- 8,1 Hz, H-17), 3,42-3,51 (1H, m, H-
3), 3,28-3,39 (1H, dd, J = 4,3Hz, H-
12), 2,23 (3H, s, H-21), 1,01 (3H, s,
H-19), 0,90 (3H, s, H-18)

Y¢ NMR (CDCL,;): 217,7 (C-20), 138,9 (C-5), 122,2
(C-6), 85,5 (C-14), 73,6 (C-12), 71,6
(c-3), 57,0 (Cc-17), 55,1 (C-13), 43,6 °
(C-9), 42,1 (c-4), 37,3 (C-1), 36,8
(c-10), 35,9 (c-8), 34,5 (c-15), 32,9
(C-21), 31,5 (c-16), 30,1 (C-2),
27,4 (C-7), 24,4 (C-11), 19,4 (C-19),
8,3 (C-18).



(MS), filtered and evaporated to give the epineric trihydroxy steroids
(15a, 15b) (42 ng, 61%. Separation of the epineric mxture §§@§TEIQ@¥KQQE
ng) was achieved by flash chronmatographic separation using chloroform

met hanol (9:1 v/v) as the eluant to give the pure 17Z- epiner (15a), (10
ng), mp. 224-229C (acetone), (lit. 226- _223), (Found M 348.234, C 72.32, H
9.21% C21H32M4 requires: C, 72.38; H 9.58% M 348. 236), and the 17a-epi ner

15B 3 8 SEPTEMBER 2006 3 ; . 83-191C t , it 184-196
Co nor t 1 o) moUEBRuBIas. APonR Ao omt Bstrats 160  SR5tR0ELs brpeedtres. )
1.192 (3H, swhegeHy, tRe236te3HedintR]lchnpodnaabatinstdedoid 1151, Rabizbe3. 9
Hz, 12- , H..—, g 51 598 (in, d "3 J 9.6
Hz, 9. 6H)Hz, %;ég)‘éj:%_ §§§‘°E?S?1gs?°m@#?§aﬁh< %}i,&ﬁ]ﬁgg}ﬁf. IE%?%’J‘%’@ (C 18),
19. 414Q (G 19), 24.400T (G 11) 24.581T (C- 16), 27.443T (C7), 30.062T

(C-2), 32.972Q (C21), 34.543T (C—l%é%%D(C—S), 36. 9755 (C- 10),
37.337T (G 1), 42.144T (G 4), 43.565DI(C9)55.1015 (C 13), 57.038D
(C-17), 71.597D (C-3), 73.558D (C-12), 85.5665 (C 14), 122.223D (C 6),

138. 9325 (C 5), 502L% e S } ) ~
313, 1213, 14- -%I)’JI ﬁﬂd%@%&ﬁﬁ%@ﬁﬁ SoLpRe P SRR R R 1 101
1.144 (3H, sdiéfeH]2820221 L3btate 21{#¥) 3.339 XiHséTutford 9.4fHz,p9.4 Hz,
17-H), 3.492 (1H, m _3-H), 3.629 (1H dd, 3 J 11.1 Hz, 3.9 Hz, 12-H),
3.712 (1H, Stotwpnegudphopyh, chilogdpe. 56393 MgH, 3.4 mmol) in pyridine

(10 ml) was added dropwise to a mixture of the 20,20-
Ethylenedioxypregna-5,14-diene-3B,12pf-diol 12-acetate (22)
(L.3 g, 3.1 mmol) in pyridine (15 ml) at 0°C. The reaction
mixture was left stirring at room temperature for 24 hours
after which water was added to the reaction mixture. The
solution was extracted with ethyl acetate (2x50 ml), the
ethyl acetate layer was washed citric acid (5x50 ml),
saturated sodium bicarbonate solution (100 ml), saturated
sodium chloride solution (100 ml) and water (100 ml). The
ethyl acetate was dried (MgsSO,), filtered, and evaporated
and purified by flash column chromatography using hexane-
ethyl acetate (8:2 v/v) as the eluant to give the B-O-tosyl
steroid (26), (1.5 g, 84%), as a yellow oil, (Found M

570.271, Ci,H,,0,S requires: M 570.273).

5y 1.021 (3H, s, 19-H), 1.131 (3H, s, 18-H), 1.282 (3H,
s, 21-H), 2.021 (acetate0CH;), 2.431 (3H, s, Ar-CH,),
3.883 (4H, m, OCH,CH,0), 4.750 (1H, dd, ® J 10.8 Hz, 5.2

Hz, 12-H), 4.8%0 (1H, m, 30H), 5.281 (1H, 44, * J 4.2

Hz, 2.1 Hz, 15-H), 5.388 (1H, m, 6-H), 7.341 (2H, 4,
3 7 8.2 Hz, ArH), 7.746 (2H, d, ® J 8.2 Hz, ArH).

5. 13.493Q (C-18), 19.002Q (C-19), 21.612Q (Ar-
methyl)’, 21.671Q (C-21)", 24.175Q (acetate methyl),
63.401T (ethylenedioxy), 63.498T (ethylenedioxy),
71.531S (C-13), 80.912D (C-12), 82.531D (C-3), 111.363S
(C-20), 120.881D (C-15), 121.461D (C-6), 123.715-
133.917 (Aromatic), 139,903S (C-14), 151,7228 (C-5),



in, 5-H). Exanples 20 to 28 illustrate the procedures whereby t

i ntermedi ate conpounds may be prepared to formthe first nnn§§EBEﬁaHﬂH%2mM
(40). EXAVPLE 20 Methyl -4, 6-0-benzvli dene-a-D- al ucopvranosi de (32) A

m xture of nethyl-a-D gl ucopyranosi de (30 g, 0,15 nol) , benzal dehyde (70
m ) and zinc chloride (20 g) is stirre roomtenperature for 24 hours.
The reaction product is poured into ic mater and stirring continued for

15 mn. The mhitg7$ gi %lwa% is fi ter and washed with 8 SEPTEMBER 2006
64 diethyl ether’Th8*E5i's FéFFi tlrred with a solution of sodium

met abi sul phite (10m&ysbéninténchaﬁgadn filtered and washed wth water. The
solid material is crystallized fromchloroformand ether to yield the
benzyl i dene product (32) (31 g, 72 % . EXAMPLE 21

Met hyl - 4, 6- 0- benzyl i dene- 2- 0-t osyl - BXBMBLECARyr anosi de (33) p-Tol uene

sul fonyl chloride (25 g, 1,2 eq) in pyridine (100 mM) is added dropwi se to a
solution of the benzylldene gl ucose (32) (31 g, 0.12 nol) in pyridine (100
m) at OC 2hheG-€dthybanedionyr-ra EatcycobmSeﬁppmgmzr-d#—@ndaszﬁoms— | ce

is added to f.he reacti on m xt re The resul white. solid material is
washed with et 2aRFSteSy st 1) zed fPoms §€Fhaﬁﬁ't%ﬁyF%¥HeFﬁéP‘

kgfﬁ;?ted ggﬂggnzﬁ%iggxg%gtgn %?ﬁﬁFééggk Yr%h%s?dez'l mmol) and

potassium acetate (2.2 g, 22.4 mmo in water (250 ml) and
acetone (500 ml) was refluxed at 60 °C for 16 hours. The
acetone was evaporated and the water was extracted with
ethyl acetate (200 ml). The ethyl acetate was dried
(MgS0Q,), filtered, and evaporated. Flash chromatographic
separation of the mixture using chloroform-acetone (9:1
v/v) as the eluant gave the 3q,5-cyclo derivative (27),
(530 mg, 61%) as a yellow oil, (Found M 416.262, C,5H;.0;

requires : M 416.263).

S5; 0.288 (1H, dd, ® J 8.1 Hz, 4.9 Hz, 4-H,), 0.477 (1H,
dd, ® J 4.4 Hz, 4.4 Hz, 4-H), 1.025 (3H, s, 19-H),

1.121 (3H, s, 18-H), 1.256 (3H, s, 21-H), 1.989 (3H,
s, acetate-CH,), 3.302 -(1H, dd, ® J 2.8 Hz 2.8 Hz, 6-

H), 3.784-3.947 (4H, m, OCH,CH,0), 4.721 (1H, 44, ® J
8.5 Hz, 5.6 Hz, 12-H), 5.232 (1H, 44, 3 73.9 Hz, 1.9
Hz, 15-H).

S, 11.678T(C-4), 12.298Q(C-18), 19.971Q (C-19),
23.623Q(c-21), 24.153Q (acetate methyl), 63.700T
(ethylenedioxy), 63.788T (ethylenedioxy), 73.591D (C-
6), 80.551D (C-12), 111.126S (C-20), 118.778D {(C-15),
152.959S (C-14), 170.991S (ester carbonyl).

EXAMPLE 16

20,20-Ethylenedioxy-3a,5-cyclo-5a-pregn-14-ene-68, 128-diol

(28) - A solution of the 3«,5-cyclo derivative (27),



(34) The tosylate (33) (28 g, 64 mml) in a solution of sodiym(7 In
met hanol (150 m) is heated at 110C for 48 hour in an autocl§§E£Tq$R?ER20m5

reaction vessel is cooled and solid carbon dioxide is added to the reaction
m xture. After filtration, the nethanol is evaporated and the solid
material is then taken up in water. The queous | ayer is extracted with
chloroform (X 3) . The chloroformis dri (MgSO4), filtered and

evapor at ed. crude Jmxt f d |I|ca

chronatograpggseluglng\g%¢ﬁ§ inloroforr%a‘%1 %??é ¢ 9 %? Pg9y|§%j?% ed

al trosi de (3d¥opudsegro52 spspBnSEPTENBERiI2ZBAEM @5UEMANEmEh&§r1de (50

Met hyl - 6- br 0 jtrop n {35) The

benzyl i dene a tr05|d§a%§%):%i tE@}%%§a§O?§P§M q&?éﬁto a%ﬁglJéégi()

N- br onosucci ml¥xt e ( W g)stéﬁfé'e@arf-gm £ atienTa e 2080 g)lenqheér bby\ the

tetrachl ori dgd@pgléggeorfeaggtgg (g@(t Hlig Is mgfldxedgaty 71.2&% ; . The
a er

reaction mxture IS |tered and t car bon tetrachlorl mashed

with water. lmér@ﬂg%@u Uaﬁay%idﬁck dMSed SEV el 5pltﬁld¥)edaaﬂdSéMMed to
yield 6-bronmsgdi40sd deck3%)  féSchér 69 RIMMRALE 24 water %15(3 §1 was

Met al - 4- 0- benzovl - 3- 0- net hyl - 6- deoxy- a- D- al t r opyr anosi_de od |um
bor ohydri de 334¢e4) ﬁﬁﬁW@E%? (BB2RTIORs Bédedre “was filtered.

tetrahydrofuran was dried (MgsSO,) filtered and evaporated
and flash chromatographic purification using chloroform-
acetone (8:2 v/v) as the eluant to give the diol (28), (370
mg, 83%) as an oil, (Found M 374.250, C,H;0, requires: M

374.252)

5, 0.298 (1H, dd4, ® J 8.1 Hz, 4.9 Hz, 4-H,), 0.510 (1H,
dd, ® J 4.4 Hz, 4.4 Hz,4-H), 0.985 (3H, s, 19-H),

1.055 (3H, s, 18-H), 1.325 (3H, s, 21-H), 3.318 (1H,
dd, * g 3.0 Hz, 3.0 Hz, 6-H),), 3.363 (1H, dd, ® J11.4

Hz, 4.2 Hz, 12-H), 4.019 (4H, m, OCH,Ch,0) 4.622 (1H,
s, OH), 5.255 (1H, dd4, ® J 3.9 Hz, 1.9 Hz, 15-H).

5. 11.681T(C-4), 12.243Q(C-18), 19.844Q (C-19),
23.604Q(C-21), 63.620T (ethylenedioxy), 63.733T
(ethylenedioxy), 73.569D (C-6), 77.478D (C-12),
111.125S (C-20), 118.702D (C-15), 152.912S (C-14).

EXAMPLE 17

20,20-Ethylenedioxy-14,158-epoxy-3a,5-cyclo-5a,148-
pregnane-68, 128-diol (29) - N-bromoacetamide (150 mg, 1.1

mmol) was added to a solution of the 20,20-ethylenedioxy- ‘
3a, 5-cyclo-S5a-pregn-14-ene-68,128-diol (28) (340 mg, 0.91
mmol) in acetone (20 ml), water (0.25 ml) and acetic acid
(0.25 ml) at 0°C. After 15 min., sodium sulphite (5%
solution, 20 ml) was added to the reaction mixture. The
acetone was evaporated under reduced pressure and the

remaining solution was extracted with dichloromethane (3x30



dropwi se to a solution of the bronoaltrbside (35 (9 g,

chloride (18 Q)
at 75C for |

i n et hanol
hour and then

(300 M) at OC
it is filtered. The et hanol

The reaction m xt$P

and. ni ckel
TEMBER 3006

i s evaporated and

23 ol

the remaining aqueous | ayer
chloroformis dried (MgSOH4),
6-deoxy-altroside (36) (5 g,

oy be. pr epabd-t ol Rl B <E

EMBER 2006 . 66 whereb

is extracted with chloroform (X 3). The
filtered and_evaporated, to yield the

72 9. ExanBFes 25 to 33 illustrate the

Jt nternedlate conpounds
‘B

R IR B o ORHT R | FhvpEE1EsTed)

5, 6- Di -O-isobndpyba@ematathalacabucanoseté42§01§Méfmsocma¢|d 4R idkhel S

Acetone (1 Q0AP TG R TasR Tt B A §

4GOS

ure

&SB! préqero 157 A AHECREn 11

i s neutral i zadhosimgaStoet uwhthgtr mhededicﬂquorﬂéktehmet dager swam/apaéaéad and

t he aqueous r
dried (wgscn#§¥ﬁ|
yi el ded-

5,6-Di -0-iso

|-D-g|ucofurg%ggggfgggg?%?g
added dr opwi S¥aperateds ki
(200 n).

i

oroforn1|

SQCFSﬂéRQne

Sgéﬁ%ﬁﬁ% gp EOf?XEP(?a%loﬁagP

t hebdtarbopropy! selewei gt udéde !(114)2) angil gat&i‘ OX30EXAMPLE 286hé, 2 :

agpEgh ur

Iﬁﬁigg %%% n tett §3?§%I?%ﬁ?

@Hrléﬂeéodbinnﬂ¥@§hld@OiBmg) ¢hr@mategyd@bYuran

Af $,81ng0chi1broFeidtymetdnde (25 sk .ish < Aby abydrafurad), {100, g1) is

give the epoxide (29) (180 mg, 51% as a foam, (Found M
390.245, C,3H,;,0, requires: M 390.247).
5z 0.287 (1H, d4d, ® J 8.1 Hz, 4.9 Hz, 4-H,), 0.501 (1H,
dd, ® J 4.4 Hz, 4.4 Hz,4-H,), 0.978 (3H, s, 19-H),
1.048 (3H, s, 18-H), 1.321 (3H, s, 21-H), 3.318 (1H,
dd, ® o 3.1 Hz, 3.1 Hz, 6-H), ), 3.355 (1H, 44, * o
11.2 Hz, 4.1 Hz, 12-H), 3.491 (1H, s, 15-H), 4.001 (4H,
m, OCH,Ch,0), 4.901 (1H, s, OH).
5. 11.668T(C-4), 11.973Q(C-18), 19.515Q (C-19),
23.519Q(C-21), 59.910D (C-15), 63.601T (ethylenedioxy),
63.713T (ethylenedioxy), 72.501S (C-14), 73.571D (C-6),
77.471D (C-12), 111.085S8 (C-20).
EXAMPLE 18

20,20-Ethylenedioxy-68, 128, 14-trihydroxy-3a, 5-cyclo-5a, 148-

pregnane (30) - A solution of the epoxide (29) (170 mg,

0.44 mmol) (10 ml)
suspension of lithium aluminium hydride (20 mg,
(5 ml).

refluxed for 2 hours after which water

was added to a
0.53 mmol)
The reaction mixture was
(20 ul) was added

Sodium hydroxide

in tetrahydrcfuran

in tetrahydrofuran

and stirring continued for 05 hour.
(15%,
a further 0.5 hour.
(60 unl)

solution 20ul) was added and stirring continued for
A further quantity of water was added

and the suspension was stirred for 1 hour. After



added dropwi se to the reaction mxture which is then stirred for .
Water is added to the reaction mixture which is then extract §§ERATEM@R@‘PO6
(X 3). The ether layer is dried (MgSO4), filtered and evaporated to yield
the 8 SEPTEMBER 2006 67 nethyl protected glucose (XXV) (38 g, 83 9.
EXAMPLE 27 3-0. - Met hyl - aB- D- al ucoovr anosi de (44) The net hyl

di i sopropyl i dene conpound (43) (38 g, 0524 nol) is dissolved in acetic acid
(50 % 700 r%% and_t he oI ution refluxed for, 18 64 After_ cooling the acetic
acid is eva ]r’éY%%llorThe § SRR Yo rigd 5P olfddt ex@st ot gr aphy
elutlng\Mtrmhﬁnuﬁuﬁahyﬁroﬂmﬂﬁﬁm@k eva Gi@ﬂ@d wateeth CHomaZbgtabhil® yield

3- 0- net hyl - aj, 3- d 4 EXAMPLE 28 Met hyl

3-0- xt hgl Z#%pif%érjﬁéj py Is ﬁ% iﬁsﬁﬁé‘%ﬁ Wﬁﬁ?ftea(&? yrf‘;ﬁ;rd%y 1 de

(4?)I (10dg) ¢Mom&snh+ﬁF:tdha§l1ad$C£aQOV/ggO?jﬁe) t&?ﬁ ﬂ-elﬁjluz(lt‘egilq;z)l_o(llf(g}o%) ,an(cji

re uxed ov [ [ IS a a _ ction _is filtered.
The net hanol %& gl?aposr%cal‘t ed®fo % gi F/%eir O&reL O-Mr%‘frﬁil %%%ﬁ%ﬁo%vf&i de
(45), (95%9. Qﬂ\PésE 29 i hyde3)

4, 6- 0- benzyl i dene- 3- 0- met hyl - aB- aI ucopyranosi de (46) The gl ucopyr anosi de
(45) (8 g) is stirred at room8 SEPTEMBER 2006 68 tenperature in a solution

of benzal al dehydg (g0, 4%) (A40d aq, * 7 8.1 Hz, 4.9 Hz, 4-H,), 0.510 (1E,

dd, ® J 4.4 Hz, 4.4 Hz,4-H), 0.971 (3H, s, 19-H),

1.042 (3H, s, 18-H), 1.319 (3H, s, 21-H), 3.321 (1E,
dd, ® J 3.0 Hz, 3.0 Hz, 6-H), 3.321 (1H, dd, 3 o 11.1

Hz, 3.9 Hz, 12-H), 3.561 (1H, s, OH), 4.084 (4h, m,
OCH,Ch,0) 4.671 (1H, s, OH).

8. 11.668T(C-4), 11.971Q(C-18), 19.511Q (C-19), 23.520Q
(C-21), 63.612T (ethylenedioxy), 63.711T
(ethylenedioxy), 73.483D (C-6), 76.051D (C-12), 84.307S
(C-14), 111.099S (C-20).

EXAMPLE 19

38,128,14-Trihydroxy-148-pregn-5-en-20-one (15) - A mixture
of the triol (30) (80 mg, 0.20 mmol) in acetone (20 ml) and
hydrochloric acid (1M, 10 ml) was refluxed at 60°C for 2
hours. The reaction mixture was cocled and saturated
sodium bicarbonate solution (20 ml) was.added. The acetone
was evaporated and the aqueous layer extracted with
chlorofonﬂ'(B x 20 ml), the chloroform layer was dried
(MgS0O,), filtered and evaporated to give the epimeric
trihydroxy steroids (15a, 15b) (42 mg, 61%). Separation of )
the epimeric mixture (15a, 15b) (15 mg) was achieved by
flash chromatographic separation using chloroform
methanol (9:1 v/v) as the eluant to give the pure 178-
epimer (15a), (10 mg), m.p. 224-229°C (acetone), (lit. 226-
223°), (Found M 348.234, C; 72.32, H 9.21% C;;H;,0, requires:

C, 72.38; H 9.26%, M34.8.236), and the l7ca-epimer (15B) (3



zinc chloride (5 g) After 24 hours, ice is added and the aqueous |ayer is
extracted with chloroform The chloroform layer is dried (MyS$SEPTEMBER2M¢§
and evaporated. The benzal al dehyde is renoved by vacuumdistillation and
the product is purified by silica gel colum chromatography eluting with
acetone: chloroform(0,5:9,5), to yield 6_t{l)enzyl i dene-a( 3-gl ucopyr anosi de
(46) (60% . EXAWPLE 30 Met hyl

Compound (48] (5 &) o e Hires SECEOBNTT R, 49097 R or onbsuce ni m de

(3,7 g and barium carbonate (4 g) in carbon tetrachloride. After 4 hours,

e o son | o | PELTERILROR L ACaCOLDOR LGN D1 1020 SondPlEg) M1 1 D Vet er

dried (MgS™4), filtered and evaporated hé” brond™ ¢co und (70% .

The brono conpoundl, (049839X1#5 &lj seplwed 1.nse okyt g of) ethanes ?({:300 nl )
and ni ckel chloride £8 6 g% gg Og. To hi;s sol ution, sodi um borohydride
(8,6 g) in water $56 1) Ps>AddddFdr &5ni se Yovidr- 2 Ber i dd20fz5 M1k es. The
reaction mxture 45s f eq, a 00¢ 04 i nyt es, .y copl jlteyed and
evapor at ed. Chl or%i‘%érr%dlllsﬁ('a%de?,}ﬂén 'S?ﬁg gﬁ?‘bpﬁf?rrr}ll 'agée)'f?% \EAi/a%hecgf?’with
water, dried (MySO# ,9-§iEzer BdSalig evighdtat e 376 gl V&, t He ©Heoxs. 3Ajar
(47) (70%. 8 SEPTEMBER 6 69 EXAWMPLE 31

4- 0- Benzovl - 3-O ngjt ’ylnl’l -%&gn\/l t hi o- 6- deoxy-cx3- al ucowr anosi de (48)

5. 8.275Q (C-18), 15.414Q (C-19), 24.400T (C-11)
24.581T (C-16), 27.443T-(C-7),.30.062T'(C?2f, 32:.972Q
(C-21), 34.543T (C-15), 35.864D (C-8), 36.975s (C-10),
37.337T (C-1), 42.144T (C-4), 43.565D.(C-9), 55.1018
(C-13), 57.038D (C-17), 71.597D (C-3), 73.558D (C-12),
85.566S (C-14), 122.223D (C-6), 138.932S (C-5),

217.011s (C-20).

38,128, 14-Trihydroxy-148-pregn-5-en-20-one (15b):

8y 0.996 (1H, s, 19-H), 1.144 (3H, s, 18-H), 2.221 (3H,
s 21-H), 3.339 (1H, 44, ® J 9.4 Hz, 9.4 Hz, 17-H),
3.492 (1H, m, 3-H), 3.629 (1H, dd, ® J11.1 Hz, 3.9 Hz,

12-H), 3.712 (1H, s, OH), 4.325 (1H, s, OH),.5.383 (1H,
m, S—H)_ .

Examples 20 to 28 illustrate the procedures whereby the
intermediate compounds may be prepared to form the first
monosaccharide (40).

EXAMPL.E 20

Methyl-4,6-0-benzylidene-a-D-glucopyranoside (32)

A mixture of methyl-a-D-glucopyranoside (30 g, 0,15
mol), benzaldehyde (70 ml) and zinc chloride (20 g) 1is
stirred at room temperature for 24 hours. The reaction
product is poured into ice water and stirring continued for

15 min. The white precipitate is filtered and washed with



The 6-deoxy gl ucopyranoside (47) (3 g) is dissolved in dichloronethane (50
m). To this solution, phenylthiatrinethylsilane (2 g) and 8SEPTEMBER 2006
trimethylsilyltrifluoronethanesul phonate (0,2 m) are added. The sol ution
is stirred at roomtenperature overnight, after which saturated sodium

bi carbonate is added. The dichloronmethane |layer is dried (MgSQH), filtered
and evaporated. The product is purified‘ﬁ& silica gel colum chronmat ography
eluting with_ ethyl_ acetate.-hexane (2:8), to give the conpound (48) (60%.
EXAMPLE 32 ﬁ%g’é‘é%z&‘ﬁfi%‘i 0- netAy1 S213%] Bareytat - pifenSFLRr6ds- ¥abRy -2 c( 3

gl ucopvr anossdbuf 48y db sodiwolmet ani sofl ghier eyl (u@ORY rs1eni deEd¥8)s &rg) i n
pyridine (20 kvalayl chloride {2 m) _is ed. The, solution is
stirred at r%%%%%%%%eﬁgﬁum?%hﬁenrbﬁﬁ SPESF - wﬁ?gﬁ ﬁ%£g¥ii§aﬁﬁﬁéag Ftie
aqueous | ayecrystakiizededfzdn h cleldndfcanet ainel amderhe ter ggiiedd aydte i S
washed with . . gandC ver i.s, dnied (MgSH), filtered and
evapor at ed t%’%ﬁ%‘?%%e p?%%ﬁ(‘)% E%‘?er“?h&ﬁ' (7?007@).' 8 SEPTEMBER 2006 70
EXAMPLE 33 4-0-Benzovl - 3-0-net hyl -2-0-tival oyl -1-fl uoro-6-deoxy-][ 3-

al ucopyr anosi de (50) N Bronosucci ni s@ﬁ??%hé%‘?) and di et hyl am nosul phur
trifluoride (1,2 g) are added to a SolUu the pivaloyl ester (49) (2

g) in dichloronethane (100 m) at OC. After 1 hour, saturated sodium

biCarbonateﬂ@%ﬁ&¥h¥¥6:B“%enzzlidene—Z—0-tosyl—a—D—glucogy;anoside (33)

p-Toluene sulfonyl chloride (25 g, 1,2 eq) in pyridine
(100 ml) is added dropwise to a solution of the benzylidene
glucose (32) (31 g, 0.12 mol) in pyridine (100 ml) at 0°C.
The reaction is stirred at room temperature for 48 hours.
Ice is added to the reaction mixture. The resulting white
solid material is washed with water and recrystallized from
hot ethanol to yield the tosylated glucose (33) (28 g, 60

%) .

EXAMPLE 22

Methyl-4,6-0-benzvlidene-3-0-methyl-a-D-altropyranoside
(34)

The tosylate (33) (28 g, 64 mmol) in a solution of
sodium (7 g) in methanol (150 ml) is heated at 110°C for 48
hour in an autoclave. The reaction vessel is cooled and
solid carbon dioxide is added to the reaction mixture.
After filtration, the methanol is evaporated and the solid
material is then taken up in water. The aqueous layer is
extracted with chloroform (X 3). The chloroform is dried
(MgSQ,), filtered and evaporated. The crude mixture is -
purified by silica gel column chromatography eluting with
chloroform : acetone (9:1) to yield the altroside (34) (10

g, 52 %).



di chl oronet hane layer is dried (MgSO4), filtered and- evaporated. The

5-f| uoropyranoside (50) is purified by silica gel colum chr®YsPEEMBIR2006
eluting with ethyl acetate: hexane (2:8), (yield 45% . Exanple 34
illustrates the synthetic procedure whereby the conpound 3-0-

[ 4- 0- benzoyl - 2- phenyl t hi 0- Z- D-

cymar opyranosyl | -12, 142- di hydr oxy- pregnéﬁ- 5-ene-20-one (51) nay be
prepared. EXAMPLE 34

3- 0- 1 4- 0- benzoy! - 2- phenyl t hi 0- Q n- cRE GPr&fosyl | - 12. 14E-

di hydr oxy-nrecn-5-en-20-one (51) Tin chloride (190 ng, 1 mol) is added to a
solution of 3,12,14 Z-trihydroxy pregnan 5- ene- 20-one (15) (100 ny, O, 28

nmol ) and trMa Hl

di ethyl ether—a : t5C ' A =
mai nt ai ned a%—‘i%%g& 2 EIVBER 2006 71 days Satur at ed SOdI um
bi car bonat e 1= S .%ét%sér gactl on m xture. The ether layer is dried
(MyS™), filtered and evaporated. The product is purified by silica gel
col um chromat ography eluting with chloroform. nethanol (9, 5:0,5) to -

yield the ol ycosiag 651y (38eam, « 1ol ANRE) 37131, 125 Weich 01t o Bagbel | 0w no

t hree bi oassays on the appetlte suppressant are set out bel'ow, viz.

lrwin Test; ) ACWAutdECidy TestomdBcctrifXdé Qope AGPr esld Cbdestm

carbonate (20 g) in carbon tetrachloride and the reaction
'mj:kture is. refluxed at 7Sbé for 3 hours. 'fhe'reaction
mixture is filtered and the carbon tetrachloride layer is
washed with water. The organic layer is dried (MgSO4),
filtered and evaporated to yield é-bromo-altroside (35), (S

g, 69 %).

EXAMPLE 24

Sodium borohydride (18 g) in water (30 ml) is added
dropwise. to a solution of the bromoaltroside (35) (9 g, 23
mmol) and nickel chloride (18 g) in ethanol (300 ml) at 0°C.
The reaction mixture is refluxed at 75°C for 1 hour and then
it 1is £filtered. The ethanol is evaporated and the .
remaining aqueous layer is extracted with chloroform (X 3).
The chloroform is dried (MgSO,), filtered and evaporated, to

vield the 6-deoxy-altroside (36) (5 g, 72 %).

Examples 25 to 33 illustrate the procedures synthetic



a) lrwn Test The purpose of this test was to evaluate the ap etlte
suppressant of the invention produced froma plant extract SERTEMBFR 3108
described., according to the reduced aninmal Irwin test for traan|II|S|ng
and sedative action. Experinental Procedure The appetite suppressant was
extracted fromplant material by the Apglicant by the nethod as

herei nbef ore described and admini stered®fo two of four groups of three

72 racei vi ng PRESES] HR: REREIROFRER S ORPORTOI PORF AT Tockriing  he

test. sanple 5 g £ ceiving the test sanple at 300
ng/ kg. Treatﬁ%ﬁtg?ggég_Bnggaggﬁ?% g%p rlfbneal i njection, and observations

were nade at specific intervals up to five hours post treatnent. Only
synptons ot her than those observed in the DMSO-treated animals were used in

the interpretation of the results. ﬁ§§¥£ﬁ§ 44 was clear that the solvent,
DVBO had a narked effect on the anrmals, ecially on the heat regulating
mechani sm Body tenperatures of all the animals treated wth the solvent,
al one or together with the test sanple, showed a marked drop. Animals in

t he IOM/doselgjoppss@qm@dodg@éﬁfﬁ@ﬂli&gﬁém&sﬁfggdébfdya&ggga ) decr eased
| oconotor activity, as 1n all the other groups, Tncluding t control
group. Apathy was seen in the sane degree as in the DNBC)treated
Sulfuric acid (40 ml) is added dropwise to a solution
of Q—D¥§lucose (41) (50 g,l0;28-mol) in aéetone (1 0) at
0°C. The reaction mixture is stirred for 24 h and then it
is neutralized using sodium hydroxide (6 M). The acetone
is evaporated and the aqueous layer is extracted with
chloroform (X2). The chloroform is dried (MgSO,) filtered
and evaporated. Crystallization from cyclohexane yielded

the di-isopropylidene glucose (42) (41 g, 57 %).

EXAMPLE 26

The &-D-glucofuranose (42) (41 g, 0,16 mol) in

tetrahydrofuran (300 ml) is added dropwise to a suspension
of sodium hydride (5 g) in tetrahydrofuran (200 ml). After .
0,5 h, methyl iodide (25 g) in tetrahydrofuran (100 ml). is
added dropwise to the reaction mixture which 1is then
stirred for 24 h. Water is added to the reaction mixture
which is then extracted with ether (X 3). The ether layer

is dried (MgSO,), filtered and evaporated to yield the



group. Decreased respiration was observed 15-60 mnutes after treatnent.
Ptosis (closing of the eyelids) was also observed to a | ar geP SEEJENBER 2006
in the DMSO group. A pinna (ear) response was seen as well as a positive
finger response, indicating fearful ness. Body tenperature dropped to 32,7C
after treatnent. Aninmals in the high dosg7group showed as in the other
groups an initial decreased dispersion in the cage and 8 SEPTEMBER 2006 73

decr eased lo%%HB%QIEﬁﬁﬁéﬁgég& g%geoggog§§vanaga edF3dg§persion and | oconot or
eath, ely

activity before Ich “éccurred appr oXxi ndt 1’hour after treatnent.
Severe clonic symmetrical convul sions occurred 30 m nutes after treatnent.
Respiration decreased +nitially, but increased before death. A pinna (ear)
response was del ayed and a positivegkhiggt $€sponse was observed,
indicating fearfulnness, both as obseérved in aninmals in the | ow dose group.
Body tenperature dropped to 30,7C after treatnent. |ncreased positional
passivity was observed as well as decreased body tone. Abnornmal |inb

rotation mas30@3@@[@9@_aghg_guh@o%ﬁigﬂggmdge¢4@ﬁsed, no pai n response was
present and Toss of righting reflex occurred. D scussion Wen conpared
with the control and DVMSO-treated animals, aninmals receiving the | ow dose
(50 ng/kg) only -showed decreased respiration and an increased degree of

ptosis. Animals regeinétlyl hei heghralopbi deH dadindf (4e (I, syl e
reacted very intensely by' show ng convul si ons
mol) is dissolved in acetic acid (50 %, 700 ml) and the
solution refluxed for 18 h. After cooling the acetic acid
“ is evaporated. The crude product is purified by column
chromatography eluting with chloroform : methanol : acetone

water (70 : 27 : 2 : 1) to vyield 3-0-methyl-of3-

glucopyranoside (44) (13 g, 50 %).

EXAMPLE 28

Methyl 3-0-methyl-aBf-D-glucopyranoside (45)

The 3-0-methyl-aB-glucopyranoside (44) (10 g) 1is
dissolved in methanol (50 ml) and HCl (conc.) (1 ml) and
refluxed overnight. Solid NaHCO; is added and the reaction

is filtered. The methanol is evaporated to give 1,3-di-0-

methyl-af-D-glucopyranoside (45), (95%).
EXAMPLE 29

Methvl 4,6-0-benzylidene-3-0-methyl-af-glucopyranoside (46)

The glucopyranoside (45) (8 g) is stirred at room



and death.: Al other observations nmade in these animals can_be ascribed to
the ani mals being in convul sions and dying. Signs suggestiveS SEPTEMBER 2006
tranquillising and sedative : actions such as nmarked decreased di spersion
in the cages, decreased |oconotor activity and apathy in the test groups
that could be ascribed to the test sanple were not seen. It can therefore be
concluded that the test sanple is 8 SEPTEMBER 2006 74 lethal to nice at 300

/k d h irat . ' f t ' t 5 /[ kg, wh
Grven i rapdi TR TS i B R oo b R R 2B 2 Bpont 21 L Teatiine
ol o Bxpert TP S APk piiTody Aot ensrea st AoaedoARn s t h
sanpl e. Exper| ENtal Reoced e . : .
acti on v, oty S ey ExPagE e A IO AP P e, Son HRRGRES by
oral treat neniyjdy ige. o Iv0s - ARIGEI S WA skl Bek G055, 0rgURg excegl in

t he hi ghest se group ere y ‘one ani ma s tre nimal s were
exam ned for 0o sheadiiyand; & hebhobadyn Bt ; thigs dayeof
treatment. Doses rangeéﬁgron1100 n%/kg uga?%%§u42éﬁgﬁ%gﬁga;ﬂghegﬁﬁogéemas

calcul ated a eed gt : e o) t h, ﬁgg;h i
recei ved a tgﬁﬁﬁidosgingB?%QE?E qﬁﬁiﬁg}Qi% g%%ef%%d ,Zgﬁﬁﬁaggggg?gﬁgtarch
was prepar ed diiting" %riteh 20a8e8bak¢BnlBEerdraMel (o, %alumg of ol dyyatgr, and

benzylidene-afi-glucopyranoside (46) (60%).

EXAMPLE 30

Methyl 4-0-benzoyl-0-methyl-6-deoxyv-af-glucopyranoside (47)

The benzylidene compound (46) (5 g) is refluxed at 80°C
in a mixture of N-bromosuccinimide (3,7 g) and barium
carbonate (4 g) in carbon tetrachloride. After 4 hours,
the reaction is filtered and the carbon tetrachloride is
washed with water, dried (MgSQ,), filtered and eﬁaporated to

give the bromo compound (70%).

The bromo compound (4,3 g) is dissSolved in a solution
of ethanol’ (300 ml) and nickel chloride (8,6 g) at 0°C. To
this solution, sodium borohydride (8,6 g) in water (50 ml)
is added dropwise over a period of 15 minutes. The -
reaction mixture is refluxed at 100°C for 45 minutes,
cooled, filtered and evaporated. Chloroform is added, and
the chloroform layer is washed with water, dried (MgSoQ,),
filtered and evaporated to give the 6-deoxy sugar (47)

(70%) .



adding it to boiling water, to nmake up a volune of 1 litre. The susgension
was allowed to cool to roomtenperature before dosing. 8 SEPT B 0065
Animals in groups 1 and 2 were treated on the sane day. They were observed
for 24 hours and if no signs of toxicity developed, the next group was
treated. The sane approach was followed_yntil all the animals were treated.
This schedule was followed to ensure that animals were not unnecessarily
treated when an acute"toxic dose hadEQEﬁﬂL reached in the previous group.

Ani mal s were observed for clinical s xicity immediately (1-2
hours) after treatnent and daily thereafter. Body nass was determ ned once
a week and total -- food-and water intakes of each animal were neasured.

SU“”V'ngfmhmﬁSBWﬂfoﬁﬁhﬁﬂ@ﬁmeEhiPt&%#ﬁbﬂ&@@hiéDkﬂﬁégigiag-
pent obar bi t one sodi um (comrercr alTy avarl abl e under € ira

Eut hanaze, C%mh@a@iﬁQﬁoQ§Me1449§ the experinent. A post-nortem exam nation
was perfornmed on these animals, as well as on the one animal which died
during the experinment. Sanples for histopathology were collected. Results
Goup 1 (Control Goup) No clinical signs of toxicity were observed during

t72e 14-day obserpied igraeeety edudopgdaand Gt €a7) N(akes verd SESRRAENBER 2006

dichloromethane (50 ml) . To this solution,
phenylthiotrime-thylsil;ane (2 g) and
.trit';I'ethy]:si_lyitrifllu'or.omethanes-ul'ph_onate (0,2 ml )A are
added. The solution 1is stirred at room temperature

overnight, after which saturated sodium bicarbonate is
added. The dichloromethane layer is dried (MgSO,), filtered
and evaporated. The product is purified by silica gel
column chromatography eluting with ethyl acetate:hexane

(2:8), to give the compound (48) (60%).

EXAMPLE 32

To a '‘solution of the glucopyranoside (48) (2 g) in

pyridine (20 ml), pivaloyl chloride (2 ml) is added. The
solution is stirred at room temperature overnight after .
which water is added. The aqueous layer is extracted with
ethyl acetate, and the organic layer is washed with HCl (6
N) . The organic layer is dried (MgSO,), filtered and

evaporated to give the pivaloyl ester (43) (80%).



wi thin the normal paraneters. Changes in body nass were also wthin nornal

parameters. No hi stopat hol ogi cal changes were recorded in th8SEPYEMBER 2006

sanples. Group 2 (100 ma/ka) No clinical signs of toxicity were observed

during the observation period. Food and water intakes were normal and

changes in body nmass over the 'observatign period were also normal. No

macr oscopi cal pat hol ogy was observed and’ %o hi st opat hol ogi cal or

nor phol ogi cal changes were recordedlhgggﬁﬂiF%%ver sanples. Group 3 (200

ma/ kg) Animals in this group showed eal synptons of toxicity during

t he experinent. Food and water intakes were normal, as was the change in

body mass. No macroscopi ¢ pathol ogy was observed, but the livers showed

hi st opat hol ogi gak changes _Qn exainatign '95’%'&3TM¥ﬂd-9 f .the

hepat ocyt es e T Ti—anm mar o, ' ' AT o vodera

hydr opi c de LSk Jh§g£&é0@ﬁﬂrred in the hepatocytes of animal 5. Goup 4

(400 ny/ ka) C

observation period, and no macroscopi c pat hol ogy was observed during the

post - mort em exam nati on. Mderate 8 SEPTEMBER 2006 77 cl oudy swelling and

mld hydropi c changssmfsuleaniigrat ogyt s %gr %r@sﬁ&\éfgtgﬁgyﬁh%ts%lgﬁﬁr Wat er
SS Wer e hor ma

and food intakes and the increase in body I n-ani | .
Ani mal - 8 conspieditimst(1doul)eare added to a solution of the pivaloyl

ester (49) (2 g) in dichloromethane (100 ml) at 0°C. After
1 hour, saturated éoaium ‘bicarbonate is  added. The
dichloromethane layer is dried (MgsO,), filtered and
evaporated. The B-fluoropyrancside (50) is purified by
silica gel column chromatography eluting with ethyl

acetate:hexane (2:8), (yield 45%).

Example 34 illustrates the synthetic procedure whereby
the compound 3-0- [4-0-benzoyl-2-phenylthio-R-D-
cymaropyranosyl] -12, 148-dihydroxy-pregnan-5-ene-20-one (51)

may be prepared.

EXAMPLE 34

Tin chloride (190 mg, 1 mmeol) is added to a solution

of 3,12,14 R-trihydroxy pregnan-s—ene—zo-oné {(15) (100 mg,
0,28 mmol) and the fluorocymaropyranoside (38) (210 mg,
0,56 mmol), in dry diethyl ether and 4A molecular sieves at

-15°C. The reaction mixture is maintained at -15°C for 3



the total food intake of animal 7 (144,6 g and 73,9 g respectively), but
the increase in body mass was only 0,81 ¢ conpared to 2,7 g.3S¥ERIBEMBERS096
ma/ ka) One animal (aninmal 10) died three hours after dosing w thout show ng
any specific signs. The other aninmal (animal 9) survived the entire
observation period w thout any signs of7;oxicity. Water intake in the
surviving animl was normal (42,42 m) ;~while food intake was high (134,2

. The bod i by 2 i,ch the . highest —of_all i mal
PN the expel TRERT. ACTAL 0L - ROFLHN okARHARERBh of *Anl TR0, Ehi W of o0
hort | ft - ] I ted., No. f [
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t. No ' b i [ 9 MId.
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but | moderateein agtash Octibigaobandbh! CYLOPLASTLEAPPEAANGG Al (he

liver was classified as noderate ani ma oup ng/’ka) 8

SEPTEMBER 2QQ6-hdoNope, of . § hey ani Wéld’rt@x%e@l%c%%ec'(i5r1i>ca<|3-03i"%2{ts i ogy

toxicity during the duration of the experinment.” No nacroscopic
was observedyjt post-nortem exam nation, but noderate degenerative changes
inthe liver of animal 11 were observed at histopathol ogi cal exam nation.
Ani mal 12 showed noderate cloudy swelling and mld hydropi c changes of the
hepat ocyt es. Food and wat er

EXAMPLE 35

The results ofrthe following three biocassays on the
appetite suppressant are set out below, viz.

a) Irwin Test;

b) Acute Toxicity Test; and

¢) Oral Dose Anorectic Test.
a) Irzwin Test

The purpose of this test was to evaluate the appetite
suppressant of the invention produced from a plant extract
as hereinbefore described, according to the reduced animal

Irwin test for tranquillising and sedative action.

Experimental Procedure

The appetite suppressant was extracted from plant
material by the Applicant by the method as hereinbefore
described and administered to two of four groups of thrse

animals each: one group receiving no treatment, one group



i ntakes were normal, as was the increase in body nmass over the experinental
period. Group 7 (3 028.5 ma/ka) Only one aninmal was treated a$SERTEMBER2006
This animal showed no signs of toxicity during the observation period, and
no macr oscopi ¢ pat hol ogy was observed. At hi stopat hol ogi cal exam nati on,
noderate cl oudy swelling and hydropic degeneration of the hepatocytes was
observed. The aninmal showed a | oss of body nass over the observation

period (-0, 82 , _but food and water, intakes re normal . .~ Discussion Since
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experi ment ..

Results

It was clear that the solvent, DMSO, had a marked
effect on the animals, especially on the heat regulating
mechanism. Body temperatures of all the animals treated
with the solvent, alone or together with the test sample,

showed a marked drop.

Animals in the low dose group showed decreased
dispersion in the cage and decreased locomotor activity, as
in all the other groups, including the control group.
Apathy was seen in the same degree as in the DMSO-treated
group. Decreased respiration was observed 15-60 minutes
after treatment. Ptosis (closing of the eyelids) was also
observed to a larger degree than in the DMSO group. A
pinna (ear) response was seen as well as a positive finger -
response, indicating fearfulness. Body temperature dropped

to 32,7°C after treatment.

Animals in the high dose group showed as in the other

groups an initial decreased dispersion in the cage and



From t he hi stopat hol ogi cal exam nation of the liver sanples, it was clear
that the pathol ogi cal changes were dose related, with ani nal 8 SEBZEMBER,2006
hi gher doses showi ng the extensive changes. The pat hol ogy observed was not
nmet abolic of nature, but possibly test sanple-induced. The changes were
only degenerative and therefore reversible. No signs of irreversible
hepat ocel | ul ar changes were observed. | t/3can, therefore, be concluded that

only one aninpl _died at.a | ower dose (.800Q0 ng/kg), but that the death was
possi bl y notaéﬁﬁe | el PEPHPEQT NG 0 the oFHEr %ﬁﬂWﬁﬂs LACERFSER t he

per o4 af or LRI 07 oFe8oBS P EsTT B The rsHtheAERCA, o] NaLEDs
SEPTENEER 200880 lpdSap fledls Loshofamlie d et sver o1 Dl doge
(e Leot Vs et S e cckiviys ol acplanlacx ggl, reparefin
uppr ess on, AESGTREFT enRbaBrEaF e fafnefacd L SHENEL mf bl tde
andom St | of TaBLee A (FoRteER:  (Fadn COMTATea s CPPEsRA LY i)
6 ani mal's inglhe QR rOF GEOHP- Monse was observed, indicating

fearfulness, both as observed in animals in the low dose

' gfoup. Béay temperature dro§pea to 30,7°C after treatment.
Increased positional passivity was observed as well as
decreased body tone. Abnormal limb rotation was observed,

the grip strength decreased, no pain response was present

and loss of righting reflex occurred.

Discussion

When compared with the control and DMSO-treated
animals, animals receivingithe low dose (50 mg/kg) only"
showed decreased respiration and an increased degree of
ptosis. Animals receiving the high dose (300 mg/kg) cf the
test sample reacted very intensely by showing convulsions
and death. All other observations made in these animals
can be ascribed to the animals being in convulsions and
dyving. Signs suggestive of tranquillising and sedative -
actions such as marked decreased dispersion in the cages,
decreased locomotor activity and apathy in the test groups

that could be ascribed to the test sample were not seen.

It can therefore be concluded that the test sample is



test sanple was dosed to young female rats with body weight 100-150 g at
acclimtisation, for three consecutive days. Aninmals were i déMEPTEMBIER 2006
means of netallic ear tags and KWVnO4 skin markings for easy identification.
Animal s were housed individually in standard rodent pol ycarbonate cages,
and water and powdered conmmercial rodent pellets were available ad Iibitum
Wat er and food intakes were nmeasured arid cal cul ated for each day. In order

to find the mpnjmum effective dose ,of the test sanple, five doses were
tested. Tr eg?‘[?'ﬁ%%r RIS (ﬁtapog?a(?gég,g 4 Hash& asaer aaRy SUPRFSSSHFER i n
potato starch f8 SEPTENVBER 20065 81 Tge teﬁt subst ance was corrpounc{ (1), a
white granul &F T poRaRE. Brepared>fr B 88 e¥PPRCPLFPBmMIprIAPERatameaL 1ivh

d ith t i ti dth d tit f the test
accordance wi I’ulbr@g%énven |g€%1§n e neasured quantity o e test sanple

was mi xed wiYh* e pot tarch and dosed. Mxing with potato starch

took place imedi ately before dosing on each day. Before w thdrawal of the
dosing volune for each aninal, the suspensions were mxed thoroughly using

a \Vortex. Ag)ang% ft fi%g(i% PARR tested, with a control group receiving
only the carrier ; re chosen on the basis of the effects

observed in the aforedescribed Irwin Test and were: 8 SEPTEMBER 2006 82
Goup 1: 0,00 nmg/kg (Control G oup) Goup 2: 6,25 ng/kg

The purpose of this test was to gain information on the

toxicity of the test sample.

Ezperimental Procedure

A plant extract prepared in accordance with the
invention as hereinbefore described, and having appetite
suppressive action was purified and one test sample was
‘tested at increasing doses by oral treatment in mice. Two
~animals were used per dose group, excepﬁ in the highest
dose group where only one animal was treated. Animals were
examined for good health and their body masses-aetermined

on the day of treatment.

Doses ranged from 100 mg/kg up to 3 028,5 mg/kg. The
Idose was calculated and mixed into prepared potate starch,
so that each animal received a total dose of 0,2 ml.
Animal 13 received 0,25 ml. Potato starch was prepared by -
mixing 20 g starch into a small volume of cold water, and
adding it to boiling water, to make up a volume of 1 litre.
The suspension was allowed to cool to room temperature

before ddsing.



Goup 3: 12,50 ng/ kg Goup 4: 25,00 ng/ kg Goup 5 37,50 ng/k G oup 6:
50,00 ng/ kg Results Treatnent did not affect the health of tﬁ@ggﬁﬁﬁﬂﬂgizmm
during the study period. Animals treated with the test sanple in all dose
groups, showed a significantly reduced mean body mass gain over the total
study period, and animals in three of t?f five treatnent groups actually

| ost body mass. Mean food intakes for a the treatnent groups were

reduced over the ud eriod. Anjnpals.in _the higher dose roups showed an
i ncreased wat er c%%%ﬁ%%%tjf%r?r%&spiq?ﬁ%ry "?eafvteer%il%anﬁﬁg Bt tP%esaﬁFnafg'i n any
dose group sj.gnpfi -e e i mals.icn_al L.dose groups esent ed
with friabl e’fﬁ?y\/é@%’g@iﬁ%ﬁ%{zé’%ﬁi%4(3%&1@'%{3?1 gn l Ebﬁ 7o nﬁc?gsg%%?‘%%y

pat hol ogy vasgbsgruad. +8.SERLEVER 2000 83Diseussinn Pata goblsgted

during the acclrmatrsation peri I'rme al I" ani

the experimephewaic)difd iy 21 aB90Y HRSE, 0AL 1S WR.LONPALAPLE betygen the

ani mal s. The reduction, an some ani mal's even a Toss, In body mass gain,
in conbinati Qahaggwet Wead edueedwbq0dd NEAKGrkS £134£ 0NGinalii GaALLY e
suppression of the appetite centre.

unnecessarily treated when an acute toxic dose had been

reached in the previous group.

‘Animals were observed for clinical signs of toxicity
immediately (1-2 hours) after treatment and daily
thereafter. Body mass was determined once a week and total

food and water intakes of each animal were measured.

Surviving animals were euthanased by intraperitoneal
injection of pentobarbitone sodium (commercially available
under the trade name Euthanaze, Centaur') on day 14 of the
experiment. A post-mortem examination was performed on
these animals, as well as on the one animal which died
during the experiment. Samples for histopathology were

collected.

Results

Group 1 (Control Group)

No clinical signs of toxicity were observed during the

l14-day observation period. Food and water intakes were



Reduced food intake and reduced body mass gain was experienced even with
the | owest dose group (6,25 ng/kg). Actual loss in body mass8 YBBTEMBER 2006
experienced in the 12,50 ng/kg group. It is inmportant to note that the
treatment groups all had an increased water consunption when feed
consunption decreased (Figure 2) . This7 ould be due to a diuretic effect
of the test sanple, or to stinulation of he thirst centre in the brain.

T e e ot &e%‘ﬂ BT RS “PRRCR RS it SR eaF Fout o

the acute tOXICI tes ve Wi

is seen as a_ip@si _?_gspgggma hi a%QHEgeDS due 8 T gygég ?Q§f§$%'gf from

t he gastr0|ntest|na C nsequenf reduced I'oa y. " The

bi oavai | abi | Lot e sufficient for the
test sanple F%ng g %EE%E%%E%Q§%§615 gggfvggmgﬁe Slight reduction in
respiratory rate 1 hour post treatnent |n nost groups could be ascribed to
filling of the stomach with the dose vol unme and consequent passivity of

t he aninals.GIBQEfgiagb@ hhy®E$ observed in the treatnment groups could be
due to a change Tn the energy netabolismsecondary to the reduced food
i ntake, causing increased fat netabolismand overload on the liver. If

t hi s-was i ndeed 8 SEPTEMBER 2006 85 the case, these. changes coul d possibly
be regarded thes&No clinical signs of toxicity were observed during the

observation period. Food and water intakes were normal and
changes in body mass over thé obsexrvation period were also
normal. No macroscopical pathology was observed and no
histopathological or morphological changes were recorded in

the liver samples.
Group: 3 (200 mg/k

Animals in this group showed no clinical symptoms of
toxicity during the experiment. Food and water intakes
were normal, as was the change in body mass. No
macroscopic pathology was observed, but the livers showed
histopathological changes on examination. Cloudy swelling
of the hepatocytes was mild in animal 6, but moderate in
animal 5. ‘Moderate hydropic degeneration alsoc occurred in

the hepatocytes of animal 5.

Group 4 (400 ma/kag)

No clinical signs of toxicity were observed during the
observation period, and no macrosccocpic pathology was

observed during the post-mortem examination. Moderate



changes as transitory which mght recover with time after a steady state
had been reached, or after withdrawal of the test sanple. Thé& SEBIEMBER 2006
effect on the liver also needs further investigation. Since this study was
intended primarily as a screening test, small groups of test animals were
used. This nmakes statistical interpreta%%on of the ' data difficult,
especi al |y where individual aninals reac totaIIy differently. However, the

dat i ndi t tt tiest t t
at the | ovestIoHAZe (HBLAdTEs, Ty BOLS NESERER Gl US| Phopiiifory
suppr essi on ﬁéﬁg?rogigﬁe%%g d8§$§r$§§t89 hEé? LE 36 Fbrvested Hoodi a pl ants

received eit ura envi r onnen gthough a cultivation
programme are first stored at 4C for a nmaxi num of 48 hours. The plants are
washed in tap water and thereafter sliced into 1 cm slices. The sliced

pi eces are all ccvm@-edaz?&'dfécg@ NinP EééeQnEhEQé'gEnérM%%aE%' BoRlP I 300

bar pressure for a mninumo our per pressing preSS|ng

the sap of thg phaph1i$ GQEéeﬁéﬁﬂa§epahﬁEﬁE¥ BTESnéﬁﬂeHSalﬁ %&eﬁdﬁbl el8C
until further processing is required. The sap is spray-drie er suitable

condi tions tehobkaitn18 LSAEMBEREOQE Bbimafree flandogpawdery3 e g
noi sture content in the powder is preferably Iess than %@6after spray

drying and, réspd@ELSSBYY, Wit itshd Wiidiiadl iied bodyd maasU wllsOwen yoln, g3l Ng a
fluid bed drier.
g compared to 2,7 g.

Group 5 (800 mg/k

One animal (animal 10} died three hours after dosing
without showing any specific sigums. The other animal
(animal 9) survived the entire observation period without
any signs of toxicity. Water intake in the surviving
animal was normal (42,42 ml), while food intake was high
(134,2 g). The body mass increased by 2,85 g which was the

highest of all animals in the experiment.

At the post-mortem examination of animal 10, which died
shortly after oral dosing, the lungs were congested. No
foreign body reaction which would have indicated inhalation
of test material was present. No macroscopic pathology was
observed in animal 9. Mild cytoplasmic vacuolisation -
(hydropic degeneration) was present in animal 10, but
moderate in animal 9. The glandular cytoplasmic appearance

of the liver was classified as moderate in both animals.

Group 6 (1 600 ma/kg)




Both the sap and the spray-dried material have been shown effective as an
appetite suppressant in biological assays in rats. Experi nenBSEPTENIKER 2006
Hoodi a gordonii plants were washed with tap water and thereafter sliced
into 1 cmslices. The sliced plants were then pressed through a hydraulic
press at 300 bar for a mninmmof 0.5 hgaé per batch. The sap was coll ected
and the mass was found to be 10 kg when odi a gordonii plants fromthe

i t d, 20 Kka. Hoodi doni i .pl. f th
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examination. Animal 12 showed moderate cloudy swelling and
mild hydropic changes of the hepatocytes. Food and water

intakes were normal, as was the increase in body mass over

the experimental period.

Group 7 (3 028.5 mg/kg)

Only one animal was treated at this dose. This animal
showed no signs of toxicity during the observation period,
and no macroscopic pathology was observed. At
histopathological examination, moderate cloudy swelling and
hydropic degeneration of the hepatocytes was observed. The
animal showed a loss of body mass over the observation

period (-0,82 g), but food and water intakes were normal.

Discussion

Since a very small number of animals were used in each
dose group, it is difficult to make any conclusions. The
fact that only one animal died at a low dose rate, without

showing any symptoms, might indicate that death was not



11V absorbance 225 nm Flowrate 1 m/mn Injection volunme 10/11 Method
Spray-dried powder (10 ng) was dissolved in water (0.5 nl) aSSERTEMBER 2006
(0.5 m) 10l of this solution was injected into the HPLC and the
concentration of the active conmpound (1) was determ ned using a standard
curve which was prepared fromthe pure conmpound (1). EXAMPLE 37 The results
of a study designed to assess the possitﬁ%& anorectic effects of conpound

Srb pure saptetebeaiS HE Sher Safia cht (dumnncs St it heih R ey
S le 3). S | 1 d .2 th d,t.h 8 SEPTEMBER 2006 88
gr?gg gap)re§€€% ?é%ﬁ@é%é&ngéﬁ}fﬁgﬂ%ﬁ% %%aﬁﬁﬁ@e%gB%%SngougixgﬁgdSOFS
| t - ext t ed d (1 >, 950 ity. S le 1. to 3 . h
St i st or e ieTea RP MRS (45 0Los b0, L. SORIRLE AubBolkbERISS:

control grogap %uaﬁﬁ%_pe%yed vehicle (distilled water or DMSO). Orally

adm ni stere UFam ne (7.5 nmg/ kg) was included as a reference standard.
Sanmple 1 (pure 'sap) adm nistered orally, produced dose- dependent reductions

in food consunption which were statistically significant at doses of 1600

g/ kg and above mhen onpaied Midd) MR SHdAAIRH GPNLohs: Fopgant ant

possibly be ascribed to excessive spillage of food as was

reflected in the small increase in body mass. It should be
'kept in mind that.all the aﬁimals in this experiment were
only treated once, and that it is unlikely that an appetite
suppressor will have a marked influence on either the food
or water intakes, or body mass over a 14 day period, as was

the case in this experiment.

From the histopathological examination of the liver
samples, it was clear that the pathological changes were.
dose related, with animals receiving higher doses showing
the extensive changes. The pathology observed was not
metabolic of nature, but possibly test sample-induced. The
changes were only degenerative and therefore reversible.
No signs of irreve;sible hepatocellular changes were

observed.

It can, therefore, be concluded that only one animal -
died at a lower dose (800 mg/kg), but that the death was
possibly not test sample related. None of the other
animals in any of the dose groups showed any signs of
toxicity during the 14 day observation pericd after

treatment, or died as result of the treatment. A single



reductions in bodyweight (or growth rate) were also recorded. On the.dag of
dosing, statistically significant increases in water consunp8iSEhTHMRBER 2006
recorded at 3 hours post-dose (6400 and 10000 ng/ kg) and 6 hours- post-dose
(10000 ng/ kg). Between 24 and 48 hours post-dose, statistically significant
reductions in water consunption were reggrded at doses of 3200 ng/ kg and
above. Sanple 2 (spray-dried sap) adm ni Stered orally at 76 ng/kg also

ve. Sample 2 | Pered orally kg als
Podywel ght whER compar e o TR Vol oo e L8 il z=RR2LPE B dlr)

signi ficant ¢ks e t URRL} were recorded. Sanple 3 (active
noi ety) prodgggg st at+ ??@a??%ﬁgggn??%%gﬁf 8 SEPTEMBER 2006 89 reductions

in food consunption at an oral dose of 5.0 ng/kg. No statistically
significant effects on bodywei ghts were produced by the active noiety

al t hough exag}lnatépﬂ Ohosd Ehdad e 1eveaded a slight delay in growth when
conpared wth vehicle-treated control aninals. No statistically

significant effects on water consunption were recorded. The reference
standard, fenfluramne (7.5 ng/kg), produced statistically significant

reductions in foorhsqisasd OF @hisbtast wWés howlrde ROSIE0ThaBRIE iGaMRAT ed
with the relevant vehicle-treated control group. No statistically

significant effest sphanwatext Comnsurptdmiredd hiodyericridatriee wietor des No

treatnent-related effects on the livers were recorded. 8 SEPTEMBER 2006
invention, and the minimum effective dose, and at the same
time investigate any possible side—effécts such as

respiratory suppression, as experienced in the Irwin Test

(referred to above).

Experimental Procedure

Animals were allocated to treatment groups using
randomisation tables. Each treatment group consisted of
three animals, with 6 animals in the control group. The
test sample was dosed to young female rats with body weight
100-150 g at acclimatisation, for three consecutive days.
Animals were identified by means of metallic ear tags and
KMnO, skin markings for easy identification. Animals were
housed individually in standard rodent polycarbonate cages,
and water and powdered commercial rodent pellets were
available ad libitum. Water and food intakes were measured -
and calculated for each day. In order to find the minimum
effective dose of the test sample, five doses were tested.
Treatment was by oral gavage, with the test sample

suspended in potato starch.
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The test substance was compound (1), a white granular
powder Qfgpareq from an extract from plant material in
accordance with the invention, and the measured quantity of
the test sample was mixed with prepared potato starch and
dosed. Mixing with potato starch took place immediately
before dosing on each day. Before withdrawal of the dosing

volume for each animal, the suspensions were mixed

thoroughly using a Vortex.

A range of five doses was tested, with a control group
receiving only the carrier substance. Doses were chosen on

the basis of the effects observed in the aforedescribed

Irwin Test and were:
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Group 1: 0,00 mg/kg (Control Group)
Group 2: 6,25 ng/kg
Group 3: 12,50 mg/kg
Group 4: 25,00 mg/kg
Group 5: 37,50 mg/kg

Group 6: 50,00 mg/kg

Results

Treatment did not affect the health of the animals
during the study period. Animals treated with the test
sample in all dose groups, showed a significantly reduced
mean body mass gain over the total study period, and
animals in three of the five treatment groups actually lost

body mass.

Mean food intakes for all the treatment groups were
reduced over the study period. Animals in the higher dose

groups showed an increased water consumption.

Respiratory rate in none of the animals in any dose

group was significantly effected.

Animals in all dose groups presented with friable
livers at post-mortem examination, but no macroscopic

pathology was observed.



1mitl) U ai ao)~ C4 ma 8 SEPTEMBER 2006 91 Experinental Procedure
Fifty-five male Wstar rats were used for the study. Bodywei gMYEPTEMBER 2006
consunption (food hopper weight). and water consunption (bottle weight)
were recorded daily at the sanme tine each day fromthe day of arrival until
the termnation of the study. On Day 1, Ehe rats received a single oral
(gavage) dose according to the follomﬁna table: Goup n Oral treatnent Dose

(my/kg) 1 5DW%QL%EQ ’distilled water) 2 4 Sanple 1 (pure sap) 800 3 5
Sample i (pure “I600 4 5 Sanple 1 (pure sap) 3200 5 5 Sanple i (pure

sap) 6400 6 5 Sanple 1 (pure sap) 10000 7 5 Sanple 2 spray-dried sap 38 8
5 Sanple 2 spray-dried=sap 76 9 5 Sanple 3 (active noiety) 2.5 10 5 Sanpl e

3 (active noiety) nf l_ne 5 Vehicl e 0) . oups
1 - 8 were dosed B%F%g %&%%%é%gﬁt ég%gﬁgolﬁﬁ% d?ééiéﬁ?ﬁg%%ﬁ%%%Ez$%%h%§2 - 12
were dosed UgLAE:imdASEnYP! 48 Qhimals included in the experiment were

healthy and body mass gain was comparable between the

animals.

The reduction, and in some animals even a loss, in body
' mass -gain, in combination with the reduced food intake is

strongly indicative of suppression of the appetite centre.

Reduced food intake and reduced body mass gain was
experienced even with the lowest dose group (6,25 mg/kg) .
Actual loss in body mass was experienced in the 12,50 mg/kg

group.

It is important to note that the treatment groups all
had an increased water consumption when feed consumption
decreased (Figure 2). This could be due to a diuretic
effect of the test sample, or to stimulation of the thirst

centre in the brain.

The fact that no respiratory suppression occurred as
had been observed in the acute toxicity test referred to:
above, with the intraperitoneal zroute, 1is seen as a
positive aspect. This could be due to reduced absorption
from the gastrointestinal tract, with consequent reduced
biocavailability. The bicavailability at the oral doses

tested was, however, sufficient for the test sample to be



1 m/ kg. Food and water consunption were also neasured at 1,3 and 6 8
SEPTEMBER 2006 92 hours after dosing on Day 1. Fol | owi ng t he SRERIRMRER 2406
of Day 8, the animals were killed by carbon di oxi de asphyxi ation, and the
livers excised and placed in 10s buffered formalin, prio-r to histology.
Paraffin wax sections of each liver weres4 aken at 4 - 5 pm and stained with
haemat oxyl in and eosin. Additional sections were cut on a cryostat at 12 m
and stained épfect ave W tThedOdl iket @eGGROY onDah arfspd ¥storihespost Hiage food
and water consunption nmeasurenments and bodyweights at each time-point for
the P57-treapesk atire@tventeie wospasriipd tdoulid e faecrited ele\daniling
simlarly- treated vehicle control group using analysis of variance

foll owed by | | tkers' st@sdch orwiipartiesodosw t odamter olasid  toesdafuadcor t he
fenfluram ne-treated animl s was conpared wth that: for the

vehi cl e-tregpasstoihty ob £ grioeipauihanps . Student's t test. Results The results
are summarised in the tables. 8 SEPTEMBER 2006 93 Sanple 1 (pure sap)

adm ni stered orally produced nmarked, dose-related reductions in daily food

consunption. The duration and anplltude of these reductions in food
The friable livers observed in the treatment groups

could be due to a change in the energy metabolism secondary
to the reduced £food intake, causing increased fat

metabolism and overload on the liver. If this was indeed



consunpti on were dose-dependent. At 24 hours post-dose, Sanple 1 (pure sa
produced statistically significant reductions in food consum$tSESTEMBERZ

of 1600 ny/ kg and above when conpared with vehicle-treated controls. The

hi ghest dose of Sanple 1 (sap) (10000 ng/kg) produced statistically
significant reductions in food consunptig@ on a daily basis up to 5 days
post -dose. Sanple 2 (spray-dried sap) and Sanple 3 (active noiety) produced

ked ds i i || i £ t s f t] t |
marked and staldl stiLa /&’khéégnbﬁéﬁggg Leddg b%@%&&g 00 %ggegf#@@ tﬁ{%sé s

doses of 76 and 5.0 ng/kg respectively. in“both cases t ects ' Tasted 48
hours post - degeqethe d Q:fz%‘%ri%zﬁé apderid, i ff | AL e DBh&9arPef-)

produced statistically=significa reductions in food consunption at 6 and

24 hours posty:- desgayngRaeenRad esk i theadiies F e wdtal wehhakawhieategnpgontrol
group (Goup 12). anple 2 (spray-dried sap) and Sanple 3 (active noiety)

produced no megke@dampaee- I ahd ebHffEM effedid] tHOMEIERE | flso Redde day
of dosing, the pure sap produced statistically significant increases in

wat er consungureheat inFelttigatpeat.- dose (6400 and 10000 ng/ kg) and 6 hours
post- dose (10000 ny/kg). Two days after dosing however, 8 SEPTEVBER 2006
94 statistically significant decreases in water consunption were recorded
in animals receiving Sanple 1 (sap) at 3200, 6400 and 10000 ngy/ kg. These
reducti ons howevegineerthimtstudyeardsy icteaded aredaandyoasya cacrearihdet ween
1 and 2 days post-dose. The biol ogical significance of these effects
test, small groups of test animals were used. This makes
statistical interpretatibﬁ of the ' data difficult,
especially where  individual animals react totally
differently. However, the data indicates that the test
sample has appetite suppressive action, even at thée lowest

dose tested (6,25 mg/kg). No clinical signs of respiratory

suppression occurred at the doses tested.
EXAMPLE 36

Harvested Hoodia plants received either from the natural

environment or through a cultivation programme are first
stored at 4°C for a maximum of 48 hours. The plants are
washed 1in tap water and 'thereafter. ;liced into £ 1 cm
slices. The sliced pleces are all combined and then
pressed through a hydraulic press at 300 bar pressure for
a minimum of 0.5 hour per pressing. During the pressing -
the sap of the plant is collected separately. The sap 1is

stored at -18°C until further processing is required.

The sap is spray-dried under suitable conditions to obtain



therefore remains unclear. Sanple 1 (pure sap) produced dose-rel ated,.
statistically significant effects on bodywei ghts when conpar SSEAEEMBER 2006
vehicle-treated control group (Goup 1). Wien adm nistered orally at doses
of 3200 ng/ kg and above, Sanple 1 (pure sap) produced statistically
significant reductions in bodywe.ight ogcdecreased growh rates when
conpared. with vehicle-treated animals. These effects were statistically
signi ficant foreme48 houis ?pgéa,dégse Rk %noageufvedceattshe 18t He¥. poraRke 2
(spray-dried sap) adnminisfered orally at 76 ng/kg also produced

statisticall ygsigréfeeantyradus i eRsni s ga@méf @prihe Rgs aen ¢enpar ed
with the vehicle- treafedycontrol group (Goup 1) These feCts were
statistical |l yegegBaficant het weeahbayar3ei48nhauiscaast ovéﬁsg} 48¢n8 a

i nclusive. Although Sanple 3 (active noiety) appeared to delay the “growth
of the ani makguald bha Hrgbest dose (5.0 ng/kg) when conpared with the

rel evant vehicle-treated control group (Croup 12), this effect was not
statistically sjgnificant. .................. . 8 SEPTEMBER 2006 95
renfluramne, (7.5 ng/kg) produced no marked or statistically significant
effects on water Botlsutthei saporandocysesghtyg-dhéadc ozqrardd IwWHdwd Heeen
vehicle-treated control group (Goup 12). No treatnent-related effects on
the |ivers wshewneedifeéeidtive SEPT&EVBERP2006e suppressant in biological

assays in rats.

Experimental

50 kg of Hoodia gordonii plants were washed with tap water

and thereafter sliced into 1 cm slices. The sliced plants
were then pressed through a hydraulic press at 300 bar for
a minimum of 0.5 hour per batch. The sap was collected and

the mass was found to be 10 kg when Hoodia gordonii plants
from the environment were used, and 20 kg when Hocdia
gordonii plants from the cultivation programme was used.

The sap (500 g) was spray-dried using the following

conditions: -
Flow rate : 2.85 ml/min
Inlet temperature : 110°C
Qutlet temperature : 70°C
Chamber temperature : 78°C

The spray-dried powder obtained was a free flowing powdex

(22 g) with a moisture ccntent of 6.9%.
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HPLC Analysis Method

Eluant : Acetonitrile: water (7:3),
isocratic

Column : Reverse phase C-18

UV absorbance : 225 nm

Flow rate : 1 ml/min

Injection volume : 10pul

Method

Spray-dried powder (10 mg) was dissolved in water (0.5 ml)
and acetonitrile (0.5 ml) 10l of this so;ution was
injected into the HPLC and the concentration of the active
compound (1) was determined using a standard curve which

was prepared from the pure compound (1).

EXAMPLE 37

The results of a study designed to assess the possible
anorectic effects of compound (1) in the rat are presented
below. 1In the following, the samples tested are pure sap
(Sample 1), spray-dried sap (Sample 2) and active moiety

(Sample 3). Samples 1 and 2 are the sap and the spray-
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dried sap respectively, as described in Example 43 above.
Sample 3 is solvent-extracted compound (1) of 295%

purity.

Sample 1 to 3 were each administered as a single oral-dose
to male Wistar rats. Two additiomnal control groups
received vehicle (distilled water or DMSO). Orally

administered fenfluramine (7.5 mg/kg) was included as a

"reference standard.

Sample 1 (pure sap) administered orally, produced dose-
dependent reductions in food consumption which were
statistically significant at doses of 1600 mg/kg and above
when compared with vehicle—treate& controls. Concomitant
reductions in bodyweight (or growth rate) were also
recorded. On the day of dosing, statistically significant
increases in water consumption were recorded at 3 hours
post-dose (6400 and 10000 mg/kg) and 6 hours post-dose
(10000 mg/kg). Between 24 and 48 hours post-ddse,
statistically significant reductions in water consumption

were recorded at doses of 3200 mg/kg and above.

Sample 2 (spray-dried sap) administered orally at 76 mg/kg
also produced statistically significant reductions in food ;
consumption and bodyweight when compared with vehicle-
treated animals. No statistically éignificant effects on

water consumption were recorded.

Sample 3 (active moiety) produced statistically significant
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C) -H N -H One Hd&eaCoelbated a slight delay in growth when compared

with vehicle-treated control animals. No statistically

significant effects on water consumption were recorded.

The reference standard, fenfluramine (7.5 mg/kg), produced
statistically signifiéant're&uctions in food consumption at
6 and 24 hours post-dose when compared with the relevant
vehicle-treated control group. No statistically
significant effects on water consumption or bodyweight were

recorded.

No treatment-related effects on the livers were recorded.
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Bodyweights, food consumption (focd hopper weight). and
water consumption (bottle weight) were recorded daily at
the same time each day from the day of arrival until the

termination of the study.

On Day 1, the rats received a single oral (gavage) dose

according to the following table:

Group n Oral treatment Dose
(mg/kg)

1 5 Vehicle (distilled water) -

2 4 Sample 1 (pure sap) 800

3 5 Sample 1 (pure sap) 1600

4 5 Sample 1 (pure sap) 3200

5 5 Sample 1 (pure sap) 6§400

6 5 Sample 1 (pure sap) 10000~

7 5 Sample 2 spray-dried sap 38

8 5 Sample 2 spray-dried sap 76

9 5  Sample 3 (active moiety) 2.5

10 5 Sample 3 (active moiety)” 5.0

11 - 3 Fenfluramine 7.5

12 3 Vehicle (DMSO) -

Groups 1 - 8 were dosed using a constant dose volume of 10
ml/kg and groups 9 - 12 were dosed using a dose volume of

1 ml/kg.

Food and water consumption were alsoc measured at 1,3 and &
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Following the measurements of Day 8, the animals were
killed by carbon dioxide asphyxiation, and the livers

excised and placed in 10% buffered formalin, prior to

histology.

Paraffin wax sections of each liver were taken at 4 - 5 um
and stained with haematoxylin and eosin. Additional
sections were cut on a cryostat at 12 um and stained for

fat with 0il Red O (ORO).

Data Analysis

The post-dose food and water consumption measurements and
bodyweights at each time-point for the P57-treated animals
were compared with those for the relevant, similarly-
treated vehicle control grbup using analysis of variance

followed by Williams' test for comparisons with controls.

The data for the fenfluramine-treated animals was compared

with that' for the vehicle-treated control group using

Student's t test.

Results

The results are summarised in the tables.
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dose—rglggsd reductions in daily food consumption. The
duration and amplitude of these reductions in food
consumption were dose-dependent. At 24 hours post-dose,
Sample 1 (pure sap) produced statistically significant
reductions in food consumption at doses of 1600 mg/kg and
above when compared with vehicle-treated controls. The
highest dose of Sample 1 (sap) (10000 mg/kg) produced
staﬁiétically éigﬁificanﬁ reauctions in food consumption on

a daily basis up to 5 days post-dose.

Sample 2 (spray-dried sap) and Sample 3 (active moiety)
produced marked and statistically significant reductions in

food consumption at oral doées of 76 and 5.0 wmg/kg

respectively. In both cases the effects lasted 48 hours

post-dose.

The reference standard, fenfluramine (7.5 mg/kg, p.o.)
produced statistically significant reductions in food
consumption at 6 and 24 hours post-dose when compared with

the relevant vehicle-treated control group (Group 12).

Sample 2 (spray-dried sap) and Sample 3 (active moiety) -

produced no marked, dose-related effects on water
consumption. On the day of dosing, the pure sap produced
statistically significant increases in water consumption at
3 hours post-dose (6400 and 10000 mg/kg) and 6 hours post-

dose (10000 mg/kg). Two days after dosing however,
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clearly dose-related and only occurred between 1 and 2 days
post-dose. The biological significance of these effects

therefore remains unclear.

Sample 1 (pure sap) produced dose-related, statistically
significant effects on'bodyﬁeights when compared with.the
vehicle-treated control group.(Group 1) . When administered
orally at doses of 3200 mg/kg and above, Sample 1 (pure
sap) produced statistically significant reductions = in
bodyweight or decreased growth rates when compared with
vehicle-treated animals. These effects were statistically

significant from 48 hours post-dose until the end of the

study.

Sample 2 (spray-dried sap) administered brally at 76 mg/kg
also produced' statistically significant reductions in
growth of the animals when compared with the wvehicle-
treated control group (Group 1). = These effects were
statistically significant between Days 3 (48 hours post-

dose) and 5 inclusive.

Although Sample 3 (active moiety) appeared to delay the
growth of the animals at the highest dose (5.0 mg/kg) when
compared with the relevant vehicle-treated control group

(Group 12), this effect was not statistically sigmificant.
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Fenfluramine, (7.5 mg/kg) produced no marked or
statistically significant effects on water consumption or
bodyweights when compared with the vehicle-treated control

group (Group 12).

No treatment-related effects on the livers were recorded.
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Histological examination was restricted to the liver. No
treatment-related changes were detected for Sample 1
(liquid), Sample 2 (spray-dried sap), Sample 3 (active

moiety), fenfluramine or the DMSO control group.

The findings recorded were of a similar incidence in

control and treated groups.
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EXAMPLE 38

A further biocassay, which employed the same test samples as
described in Example 37, is described below. Animals in
this study received a restricted diet i.e. animals:only
received food between 12:00 and 3:00pm daily. This is
different from all other biological assays conducted .thus

far, whereby food was available to the rats at 1l1ib.

Animals were acclimatised over a seven day period (days -7
to -1), dosing took place from day 0 to day 6 at 9:00am by
oral gavage. The recovery period was from days 7 to day
13. Dosage groups are described in Table 1 below. It
should be noted that the actual control group is labelled
Group 09. Group 5 is a controlled group which received a
diet equivalent to that of Group 4. The purpose of this
group was to evaluate the effect a restricted diet has on

the lives of the animals.

Results

The results generated during the study showed that the
acclimatization period was too short. Rats feed mainly

during the night and the sudden change to a restricted

access to feed for 3 hours during day-time, resulted in low

daily intakes. The daily intake of feed was still
increasing in most groups at the end of the acclimatization

periocd when dosing with the test items started. As a

result of this, the effect of the test materials did not:
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38 A further bioassay, which enployediﬂi Same test sanples as described in
Exanpl e 37, is described bel ow. Aninmals i this st udy received a restricted

diet i.e. ani e nd_3 m dai | Thi s
i's differenfngkgﬁgg “lyhégkégg %glCéP‘%ggﬁg% céﬁpﬁ%t aaFﬁu et 1A t\{\l;iﬁereby
food was avaj gg La £¢ E@ ts at Jib. Animals were acclinmatised over a
seven day pe fEﬁ%#u 0 -1), dosing took place fromday O to day 6 at

9: 00am by oraI gavage. The recovery period was fromdays 7 to day 13.
Dosage groups are described in Table 1 below. It should be noted that the

actual contreh.ohodh bSal R4S for the different groups for day -7 to
-1 and days 0 to 6 are shown in the Table D1 and Table D2.
The effect of the different dosages of the sap and
spray-dried sap is shown in the accompanying graphs as %
change in body mass day 0 to 7 (Figure 5), and % change in
body mass day -7 to 7 (Figure 6). The loss in body mass is

clearly dose-related especially with the higher dosages.

The histopathological examination of the livers did not
show any significant pathology in the groups receiving the

test items.

Food consumption was measured daily, during acclimatization
and during the study. Food was available for a 3 hour
feeding period daily, starting at 12:00 and ending at
15:00. The animals were fasted for the remainder of the
time. Animals in Group 5 received a measured quantity food
on Day 1, equivalent to the average food consumption of
Group 4 on Day O. This controlled feeding pattern'for :
Group 5, as determined from the average food consumption of

Group 4 from the previous day, was followed for Days 1 - 7.

Water



Goup 09. Goup 5is a controlled group which received a diet equivalent to
that of Group 4. The purpose of this group was to eval uate tﬁ@EETEWERam%
restricted diet has on the lives of the animals. Results The results
generated during the study showed that the acclinmatization period was too
short.  Rats feed mainly during the night,-and the sudden change to a
restricted access to feed for 3 hours during day-tine, resulted in | ow
daily intake e i i . of . f Ll Lncr LN, groups
Farhe el e A s B Br Bk e g WL Rt Bt

at the end o e accl i'on ~ perio ens

started. As es f i garbpe f i ' t 8
SEPTEMBER 2og8té~le§!?é£§n?%$ c‘gﬁt%g’ aﬁ%ﬁ%mf%ef#lgga& ﬁ% a@%&ﬁioggﬁg%uri ng
the period g deshng. &he; SBaNL DOy FBS S&S dRiod N6 did UL LO Uz of day
-7to -1 an% aays 0 t% 6 Jélre shown ?n t he Ta@lqpe Bi andgTa e%& ée
effect of the djfferent dosages of the sap.and ray-dried sap is shown in
t he accorrpangf“hégygr ghh&hgs ANS HalfRe ?ﬂcrbo‘aﬁymﬁggﬁ’éy f@%.cpr{%@ﬁlé’%), and
% change in dbodérpmass.day -7 to 7 (Figure 6) The loss in body nmass is
clearly dose®FEFATEE2EEBRBCially with the higher dosages. The "

hi st opat hol ogi cal exam nation of the livers did not show any significant

pat hol ogy in the groups receiving the test itenms. Food Food consunption

was neasuredAggi]l_a{atggartl__{lgnaccl imati zati on

The animals were acclimatized for seven days before the
start of the study, during which time food and water
consumption were determined as described above. The body

masses were determined on a daily basis during this time.



and during the study. Food was available for a 3 hour feedi ng %Prl od da|I
starting at 12:00 and ending at 15:00. The aninals were fast8&@& $Ehﬂﬂ@‘20

remai nder of the tine. Animals in Goup 5 received a neasured quantity food
on Day 1, equivalent to the average food consunption of Goup 4 on Day O.
This controlled feeding pattern for Gowg 5 as determned fromthe average
food consunption of Goup 4 fromthe previous day, was followed for Days 1
- 7. Water &+SBRTOMBERN2Q06 plBicMbikes was provided in standard containers.
Wat er (Magal i'es ter Boar ap suitabl e for human consunption) was
avail abl e ad |ibitum Witer consunption was neasured once daily, at the
sanme tinme each day,"@after food consunmmapyE jdeterm nation. Acclimatization
The animals were acclimatized for sevenydogsitefore the start of the study,
during which tinme food and water consunption were determ ned as descri bed

above. The b 5 arty_pasrs _guring tmsjtinme. 8
SEPTEMBER 2006RCY88| BrSifly | WMBERS and! BYeR edur es &%@i’é FTEMTUDY DESI HEN GROUP
TEST NUMBER c]PC)SE ST a‘g.lz\/l_oc}oésc 16)5)11@-/@86 I@rc@e]nk saFgg ozen sapjj 02 Sc

007 - 012 40p-rng/kgl Erozeph Sap

02 6 007 - 012 400 mg/kg Frozen sap
03 6d" 013 - 018 |1 600 mg/kg |Frozen sap
04 6d" 019 - 024 |3 200 mg/kg |Frozen sap
05 6d" 025 - 030 |CONTROL Elga Option 4

: Purified Water
06 60 031 - 036 [2.2 mg/kg Spray-dried sap
07 6 (037 - 042 (8.8 mg/kg Spray-dried sap
08 60" 043 - 048 |35 mg/kg Spray-dried sap
09 6¢ |049 -054 |CONTROL Elga Option 4

Purified Water

Route of Administration

The test items were administered on a daily basis for seven
days, using an intra-gastric needle. Animals were fasted
for 18 hours prior to the item administration (starting at

09:00) .
Duration of Treatment

Animals were treated for seven consecutive days (from Day
0 - Day 6). Three animals of each group were sacrificed 24
hours after the last dosing (Day 7). The remaining three
animals were sacrificed 7 days after the last treatment -
(Day 13). This procedure was followed for all the groups
except for Group 5 where three animals were sacrificed 24
hours after the last controlled feeding (Day 8), the
remaining three animals were sacrificed 7 days after the

last treatment (Day 13).



03 6d' 013 - 018 1 600 ng/ kg Frozen sap 04 Sc' 019 - 024 3 2 rozen
sap 05 6d' 025 - 030 CONTROL Elga Option 4 Purified Water ogg%ﬂF%ﬁﬁh? R2 ga

2.2 nmg/ kg Spray-dried sap 07 6d° 037 - 042 8.8 ng/ kg Spray-dried sap 08
6d' 043 - 048 35 ny/ kg Spray-dried sap 09 6d' 049 -054 CONTRCL El ga Option
4 Purified Water Route of Adm nistratiognpglhe test itenms were adm nistered
on a daily basis for seven days, using an intra-gastric needle. Aninals

were fasted Béaﬁ &gsgggrs prior to the itemadmnistration (starting at

09: 00). Dura eatnment Animals were treated for seven consecutive
days - (fromDay O - Day 6). Three aninmals of each group were sacrificed 24

hours after phey! FAsIERSi Rrd Da¥télmihhe H%T@f“rﬁktg?ﬁfoxﬁﬁhgghgégﬁ%g nas

sacrificed 7 da s after the last treatnment = his pro

fol | owed forséWP ’t'-h‘éeg‘?%%tbsdalé%ptthﬁofduéaéaﬁ%oﬁh@% $HEe diiraidingr e

sacrificed 24urhgyrshaf herlifigtiastiennpepibed feeding (Day 8), the
remai ning three animals were sacrificed 7 days after the |ast treatnent

(Day 13). 8 SEPTEMBER 2006 109 Body Masses Body nasses were determn ned
daily, at appaokaf@agedy the sane tinme each day for the duration of the
study, i ncluding

Three animals of each group were sacrificed 24 hours after

the last dosing (Day 7).

The remaining three animals were sacrificed 7 days after
the last treatment. This procedure was followed for all
the groups except for Group 5 where three animals were
sacrificed 24 hours after the last controlled feeding (Day
8), the remaining three animals were sacrificed 7 Days
after the last treatment (Day 13). The animals were
euthanased at the end of the study period with CO, gas.

Ophthalmoscopic Examinations

Ophthalmoscopic examinations, using an ophthalmoscope, were
done prior to the first adminstration of the test item and

at termination, in all animals in all groups.

Macroscopic Pathology

A full post mortem examination was performed on every

animal which was euthanased at the end of the study period.

Histopathology

Histopathological examination was performed on the liver of

each of the animals.
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++ N++ 1 +4 1 H-—60€Wrn Mca J. cSampled OCOLOr mMN- OCO 10 (D O
10 z stt0O No t0O O ton ?CO oCO (gymN O ton (Cn nto(0O n4d OWd ': ) (O

(D OF T3500 T 100 mhg ampie 1~ T 10 | GRQUR 2: 400 gk Sarapi s |
Animal no | Hepatic lesions Animal no | Hepatic lesions
Day7 |o1 NPL 07 FHS1+
02 . INPL , 08 NPL C1+
03 NPL C1+ _ 09 NPL
Day 13 {04 NPL MLC Day 13 {10 DHS1+
05 FHS1+ || 11 [NPL
06 NPL : 112 DHS1+
GROUP 3: 1 600 mg/kg Sample 1 _{| GROUP 4: 3 200 mg/kg Sample 1
Animal no | Hepatic lesions Animai no |Hepatic lesions
Day7 |13 NPL 19 NPL
14 NPL 20 NPL
15 NPL 21 |NPL
Day 13 |16 NPL Day 13 |22 DHS1+
17 DHS1+ 23 FHS1+
18 NPL 24 NPL
GROUP 5: CONTROL.: ELGA OPTION 4 PURIFIED WATER: RESTRICTED FOOD INTAKE
‘ ' ~ Legend:
GROUP &: Control: Eiga opﬁor—'t 4 purified water C = Congestion
' Animal no Hépatic lesions DHS = Diffuse hydropic celi swelling
Day7 |25 NPL MLC FHS = Focal hydropic cell swelling
26 NPL NPL = No parenchymal lesions
27 NPL A MLC = Minimal lymphocytic cuﬁng
Day 13 |28 DHSt+
29 DHS1+ 1+ = mid
30 NPL 2+ = moderate

3+ = sevefe
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dr +l r ++r1r ++7r1r ++r ++ 71 +#1 N+1 r +1 r ++ NCMNN CON OR co (D co co
NO in Cl4 No7 tD (- ro COCOtOto N1l mto O (fi O tO0O OtONn WOtti
cCOofvtoCOntor(orcovtOco i%HJMNOCOInN’?O\IcOOcotONCD

COCh ITto ~+inr ++ ++ 71 +1 1 ++ r° +f N+1r +1 +1 LUON C MCO
of 07 coM10" 1 G aldBkERH ig? gIAERRITNG | ("o m'co o
mco co mtDto Qr +1 (ORLIYERSECIIONSHFROMMALERATS . 1 4 ooOOwY
OOOONMtO pb-663+D O Cl4 N coSampie@/t0 0. CLCL totog2 mmHoOo
aaaaalOmmtoc E10t) 0. CLr- 200) a- -'aacQ) 1. >
GROUP 6: 2.2 mg/kg Sample 2 'GROUP 7: 8.8 mg/kg Sample 2
Animal no | Hepatic lesions Animal no | Hepatic lesions
Day7 |31 NPL 37 NPL
32 NPL MLC 38 NPL
33 FHS1+ 39 NPL C1+
Day 13 |34 NPL _ Day 13 |40 DHS1+
' 35 © DHS1+ 41 NPL '
36 NPL 142 MLC FHS1+
GROUP 8: 35 mg/kg Sample 2
Animal no | Hepatic lesions
Day7 |43 NPL
44 NPL
45 NPL
Day 13 |46 NPL
47 NPL Ci1+
48 MLC FHS1+ -

GROUP 9: CONTROL: ELGA OPTION 4 PURIFIED WATER

Legend:

GROUP 8: Control: Eiga option 4 purified water Cc = Congestion

Animal no Hebaﬁc lesions DHS = Diffuse hydropic cell swelling
Day7 |49 NPL FHS = Focal hydropic cell swelling

50 NPL : NPL = No parenchymal lesions

51 FHS1+ MLC = Minimal lymphocytic cuffing
Day 13 |62 DHS1+

53 NPL 1+ = mild

54 FHS1+ 2+ = moderate

3+ = severe
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well as the spray-dried sap that could be attributed to the
oral adminstration of the abovementioned chemicals. The
hydropic cell swelling recorded in both control and
experimental rats may indicate normal metabolic cell
swelling and anoxic changes. Minimal foci of lymphocytic

perivascular cuffing were found in some animals and is most

" likely an incidental obseérvation. In a few rats congestion

of mild degree is present in the hepatic sinusoids and
should be regarded as an incidental observation.
* * * * * * * * * *

An important feature of the invention shown by the results
of this study is that no tolerance to any of the samples
developed over the test period. This may provide
considerable benefit, particularly in relation to the use
of the compounds and compositions of the invention in the

treatment of obesity.

While the compounds and compositions of the invention have
primarily been described in relation to their properties as
appetite -suppressants, it should be noted that this

expression - "appetite suppressant" - is used herein to

denote activity which tends to limit appetite and/or :

increase the sense of satiety, and thus tends to reduce
total calorific intake; this in turnm tends to counteract
obesity. Accordingly, this invention extends to a method
cf treating, preventing or combating obesity in a human or

non-human animal which comprises administering to said
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utilises a composition or extract containing a compound of

formula (1).

The term "animal" as used herein extends to, but is not
restricted to, companion animals, e.g. household pets and
domesticated animals; non-limiting exémples of éﬁch animals
include cattle, sheep, ferrets, swine, camels, horses,

poultry, fish, rabbits, goats, dogs and cats.

As an anorectic agent or in the treatment or prevention of
obesity in a human, a compound of formula (2), preferably
of formula (1), or the composiﬁion defined in any one of
claims 9 and 25-31 hereafter, is advantageously
administered to said human in a dosage amount of from about
0.01 mg/kg/day to about 10 mg/kg/day. A preferred dosage
range is 0.05 mg/kg/day to 0.5 mg/kg/day. When using the
spray dried powder form of the extract of this invention,
a preferred dosage range is 0.1 mg/ké/&ay to 20 mg/kg/day;

especially preferred is 0.5 mg/kg/day to 5 mg/kg/day.
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SECTI ONS FROM AAEMATS Sanple 1 GROUP 1: 100 ng/ kg Sanple 1 GROUP 2: 400
ng/ kg Sanple 1 Aninmal no Hepatic |esions Animal no Hepatic | esions

1. An extract obtainable from a plant of the genus
Trichocaulon or of the genus Hoodia which
comprises an appetite suppressant agent having the

formula 0 0

- A
/A\rﬂ\o CCHy

ol Me Me OH
M.oﬁow 07:\—}0
OoH
OMe OMe
(1)
2. An extract as claimed in claim 1 wherein the plant

of the genus Trichocaulon is selected from the
species Trichocaulon piliferum and Trichocaulon
officinale and the plant of the genus Hoodia 1is
selected from the species Hoodia currorii, Hoodia

gordonii and Hoodia lugardii.

3. An extract as claimed in <claim 2 wherein
substantially all the non-active impurities have

been removed.

4. An extract as claimed in any one of claims 1, 2 or

3 which has been processed to a free-flowing powder.

5. A composition having appetite suppressant activity
comprising the extract as claimed in any one of

claims 1 to 4 inclusive.

6. A composition as claimed in claim 5 when admixed

o\ l . . » ]
with a pharmaceutical excipient, diluent or carrier.



Day 7 01 NPL 07 FHS1+ 02 NPL 08 NPL Cl+ 03 NPL Cl+ 09 NPL Day 13 04 NPL M.C
Day 13 10 DHSI+ 05 FHS1+ 11 NPL 06 NPL 12 DHS1+ GROUP 3: 1 GRERIFMBER 2006
Sanmple 1 GROUP 4: 3 200 ng/ kg Sanple 1 Aninmal no Hepatic | esions Animal no
Hepatic |l esions Day? 13 NPL 19 NPL 14 NPL 20 NPL 15 NPL 21 NPL Day 13 16
NPL Day 13 22 DHS1+ 17 DHS1+ 23 FHS1+118:8 NPL 24 NPL GROUP 5: CONTROL:
ELGA OPTION 4 PURI FI ED WATER: RESTRI CTED_FOCD | NTAKE Lege GROUP 5:
Control : El ga optﬁo@@ﬂ@?ﬁ#ti@@uﬁﬁwﬁkﬁlM§@-@bﬁ@é@ﬂiénOAanﬁPmné Mepahi ¢

| esi ons DHS = []f{gsgrgygfgalgncghktsg@ggbggfogﬁy 7 25 NPL ML.C FHS = Focal
hydropic cell swelling =26 NPL = No parenchymal |esions 27 NPL MLC =

M ni mal | ynphocytic cuffing Day 13 28 DHS1+ 29 DHS1+ 1+ = mild 130 NPL 2+
= oderate 'St = peveigel SEPEEVASE 2006 okl 4 TARKEa 2: oH SEPLOAL AL

EVALUATI ON OF LI VER SECTI ONS
claims 1 to 4 1nclu81ve 1n the manufacture of a

medicament having appetite suppressant activity.
9. An extract as claimed in any one of claims 1 to 4
inclugive for use as a medicament having appetite

suppressant activity.

10. A compound having the general structural formula

o
R,O R
.__J
(2)
in which R = alkyl;
R, = H, alkyl, or an organic ester
group;
R, = H, or one or more 6-deoxy

carbohydrates, or one or more 2, 6-
dideoxy carbohydrates, or glucose
molecules, or combinations thereof;

and in which the broken lines indicate
the optional presence of a further bond
between C4-C5 or C5-Ce,

except where (a) R=CH3 ; Ry = H or



Sample 2 GROUP 6: 2.2 ng/kg Sanple 2 GROUP 7: 8.8 ng/ kg Sanple 2 Animal no
Hepatic |l esions Animal no Hepatic lesions Day 7 31 NPL 37 NPBSEPTEMBER D083
NPL 33 FHS1+ 39 NPL Cl+ Day 13 34 NPL Day 13 40 DHS1+ 35 DHS1+ 41 NPL 36
NPL 42 MLC FHS1+ GROUP 8: 35 ng/kg Sanple 2 Aninmal no Hepatic | esions Day
7 43 NPL 44 NPL 45 NPL Day 13 46 NPL 411§|PL Cl+ 48 M.C FHS1+ GROUP 9:
CONTROL: ELGA OPTION 4 PURI FI ED WATER Lggend: GROUP 9: Control: Elga

option 4 purified water C = Cong%g%'bg@ﬁéﬁkrp%l Ié_}ingepati c lesions DHS =

D ffuse hydropic cell swelling , = Focal hydropic cell
swelling 50 NPL NPL = No parenth¢ral iFesi dpgbbe Bbisi+aM Ci=CM rimdl (b)

| ynphocytic cuffing Day 13 52 Phisls A_83, NPt = Mg d P4zFHLS =
noderate 3+ = severe S SEPTEMBER 2006 . s R4 2 TERE the
Cs-C¢ bond is saturated.

11. A compound as claimed in claim 10 wherein there 1is
a double bond between C5-C6, R = methyl, R, =
tigloyl, R, = 3-0-[-f-D-thevetopyranosyl-(1—4)-B-D-
cymaropyranosyl- (1-*4) -B-D-cymaropyranosyl], the
compound having the strucfural formula

Q 0
. . n
m .

Me Me M
" HO : ' e OH
"‘°Zr:53°7§£o7ﬁﬁ°
OH
OMe Ohh! :
(1)

12. A compound having the general structural formula

o)
OR, R

. OH
0 .
/ OMe
0 ‘ )
Q
OMe OMe

HO
OH (3)



115 No specific lesions were recorded in the liver sections fromthe
experimental rats which received the frozen sap as well as thEBBHEMBER2086
sap that could be attributed to the oral adm nstration of the

abovenenti oned chem cals. The hydropic cell swelling recorded in both

control and experinental rats may indicate normal netabolic cell swelling
and anoxi ¢ changes. M ninmal foci of |ypghocytic perivascular cuffing were
found in some aninmals and is nost |ikely an incidental observation. In a

few rats congestion of mld degree is present in the hepatic sinusoids and
shoul d be regarded asn arhiigiciRdentldlylgbsedvati on. An inportant feature of the
i nventi on shown by the resuIHﬁ =0E th'E ftudy i s that .no tq}erance to any of
t he sanples devel oped over the teéta% Y1 fﬁ?éaﬁﬁﬁpﬁﬁ(ﬁﬁ(ﬁf ESHEirder abl e
benefit, particularly in relation to the use of the conpounds and
conpositions of the invention in the treatnent of obesity. Wile the

compounds and gomosi Li.ans.ah bhgshgvenLi 90,haxs SOELIRLILY beendescri bed

inrelation to tTheit pro res aS ~“appetrte suppressants,
noted that this expression - "appetite suppressant” - is used hegein_to
denote activity which tends to limt appetite and/or i ncreBs® t he\seRlse of
satiety, and thus tends to reduce total calorific intake; Js ypiturn
tends to counteract obesity- Accordingly, this invention e gs toy a
met hod of treating, preventing or conbating obesity i
non- hurman ani mal which conprises adm nistering to said 8“SEP R 2006
O _o
0.0
OMa

)'_"0 /o

OMa Oivie

HO
OH
(4)
in which R = alkyl; and

R; = H, alkyl, or an organic ester group.

14. A compound having the general structural formula

Q
o) R

OH

OMa
HO

OH (5)



116 human or non-human ani mal an obesity treating, preventin or _conbat | ng
amount of a conpound of fornula (2). A preferred enbodi men8 Tﬁﬁﬂyﬂgg ct
of the invention wutilises a conmposition or extract containing a conpound of
formula (1). The term"animal" as used herein extends to, but is not
restricted to, conpanion aninmals, e.g. household pets and donesticated
animal s; non-limting exanpl es of suc? animals include cattle, sheep,
ferrets, swine, canels, horses, pouﬂ ﬂy, fish, rabbits, goats, dogs and
cats. As an anorectic agent or in the treatnent or prevention of obesity in
a human, a conpound of fo | a r rably of formula (1), or the
conposi tion definedniﬁhéﬁ& ne %iky% a?%% 9 and 25-31 hereafter, is

advant ageously adni ni st ereg,to Baialkwivarct mra odesade &F56At I6P"Pr om about
0.01 ng/kg/day to about 10 ng/kg/day. A preferred dosage 6rang:eL is 0.05

ng/ kg/ day to 0.5 ng/ kg/ day. j sheraspsayudeiuedlpbdage@illfor m of the
extract ofjﬁhisﬁﬁghﬂéb%%g h%&%@%?%%?%% dosage range is 0.1 ng/kg/day to 20
ng/ kg/ day; especially preferred is 0.5 ng/kg/day to 5 ny/RgPday\8R
SEPTEMBER 2006 -117 CLAIMS: 1. An extract obtainable fromg; 2
genus Trichocaul on or of the genus Hoodia which conpriseg
suppressant agent having the forrmula OO

o -
0
. OMe
Q

Q/ OMe

Ho (&)
OMe -

in which R = alkyl; and
R, = H, alkyl, rga re
and the broken lines indicate .
optional presence of a further bon

between Cc4-C5 or C5-Cob.

or an organic ester group;

16 A compound having the general structural formula

in which R = alkyl;
Ry = H, alkyl, or an organic ester group,
and the broken lines indicate the
optional presence of a further bond
between C4-C5 or C5-C6.
except where (a) R = CH3; R, = H or
benzoyl; and there is a double bond at
Cs-Ce; and (b) R=Cy;-4 alkyl ; Ry = H; and
the Cs5-Cq bond



___OocCtH M Me M OHVC HOOO O w~0 MO OVs OV (1) 2. ApSpFEMBER®D06
claimed in claiml wherein the plant of the genus Trichocaulon is selected
fromthe species Trichocaulon piliferumand Trichocaulon officinale and
the plant of the genus Hoodia is selected fromthe species Hoodia currorii,
Hoodi a gordonii and Hoodia lugardii.~*32-An extract as clained in claim2
wherein substantially all the non-active inpurities have been renoved. 4.
An extract as clainmed in dmy satardtsdains 1, 2 or 3 which has been
processed to a free-flowi ng powder. 5. A conposition having appetite
suppressant activity conprising the extrac S I pnfamrueae of clains
1 to 4 inclusi veA 6onpoeBAPBIVEIN8ntES gFﬁlegr%g F%%Fglﬁ%a% when adni xed with
a pharmaceutical excipient, diluent or carrier. 8 SEPTEMBER 2006 -118 7. A
conposition as clainmed in claim5 or claim6 which is prepared in unit
dosage form 8. The use of an extract as claimgd in any one of clainms 1 to
4 inclusive in the manufacture of a nedi canent \having appetite suppressant
activity. 9. An extract as clained in anyOQ{le of\v.e:l_—_ai@rs 1to 4

™M

~
~
~
~

~

()
s

in which R = alkyl; and

R; = H, alkyl, or an organic ester group:
R, = H, or one or more 6-deoxy
carbohydrates, or one or more 2,6 -
dideoxy carbohydrates, or glucose
molecules, or combinations thereof;

and in which the broken lines indicate
the optional presence of a further bond
between C4 - C5 or C5 - Cé6,

except where R=CHj3; R;j=H or benzoyl;
there is a double bond at Cs - C4; and
R, = H.



inclusive for use as a nmedi canent having appetite suppressant activity. 10.
A conmpound having the general structural formula O R OH R2S8GEPTEMBERDY2006
in which R=alkyl; RL = H alkyl, or an organic ester group; R2 = H, or
one or nore 6-deoxy carbohydrates, or one or nore 2, 6- dideoxy

car bohydrates, or glucose nolecules, oF226mbi nat i ons thereof; and in which
the broken lines indicate the optional presence of a further bond between
C4-C5 or C5-C6, except where (a) R=CH3 ; Rl = H or 8 SEPTEMBER 2006 119
benzoyl; R2=Hg.and tdeeigoursl ddaidy e:orgbedr{b-Sruandrdb) fonhere R=C, -,

al kyl; Rl=H, R2=H, and the C5-C6 bond is saturated. 11. A conpound as
claimed in claim210 wherein there is a double bond between C5-C6, R =
methyl, RL = tigloyl, R2 = 3-0-[-(3-D—thevetopgééno yl-(lI- 4)-5-D

cymar opyr anosyl - (1- +4) - R- D- cymar opyranosyl ], th cgnmpound havi ng t he

structural formula .
OR, OH

CH

R~

in which R = alkyl; and
R; H, alkyl, or an organic ester group;
R, = H, or one Or more 6-deoxy
carbohydrates, or one or more 2,6 -
dideoxy carbohydrates, or glucose
molecules, or combinations thereof;
and in which the broken lines indicate
the presence of a further bond
between C4 - C5 or C5 - C6,
except where (a) R=CHj; Ri=H;
Ry=digitopyranosyl or H, and there is a
double bond at Cs - C4; (b) R=CHiz; R;1=H,
or benzoyl, tigloyl or angeloyl, R,=H;
and there is a double bond at ©; - Cg¢; (C)
R=CH3, R;=H or benzoyl; Ry=H; and the
Cs — C¢ bond is saturated; (d) R=CHj, Ry =
benzoyl, R; = 6-deoxy-3-0-methyl- § - D -
allopyranosyl—-(1l-4)- B - D-
cymaropyranosyl-{(1l1-4)- 3 - D-
cymaropyranosyl; and (e) where R=CHs;,
R1= benzoyl, Ry= 6-deoxy-3-0-methyl-p-D-
allopyranosyl-(1-4})- f - D -
oleandropyranosyl-(1-4)- 3 - D-
cymaropyranosyl.



00 CCH3 M M M ZO MOOOT CHOWwW OW (1) 12. A conpound having

t he general structural formula ffOR 0 OO0 Ow 0 OMO OM HOSSEPHENVBER2006
SEPTEMBER 2006 -120 in which R= alkyl; and R, = H, alkyl, or ‘an organic
ester group. 13. A conpound having the gemeral structural formula R OO0 R
hcPo O Ove v OV HO OH '

19. A compound having the general structural formula

(10)

in which R = alkyl; R; = H, alkyl, or an organic
ester group; R, = H, or one or more 6-deoxy
carbohydrates, or one or more 2,6 - dideoxy
carbohydrates, or glucose molecules, or
combinations thereof; and in which the broken
lines indicate the optional presence of a further
bond between C4 - C5 or C5 - Co,

except where (a) R=CHjz; Ri=H; Rpy=digitopyranosyl
or H, and there is a double bond at Cs - C4; (b)
R=CHs; Ri1=H, benzoyl, tigloyl or angeloyl, R,=H;
and there is a double bond at Cs - Cgq; (cC)

R=CH3, Ri=H or benzoyl; Ry;=H; and the Cs - Cg bond
is saturated; (d) R=CHsz, R; = benzoyl, R; = 6-deoxy-
3-0-methyl- p - D - allopyranosyl—-(1-4)- 3 - D-
cymaropyranosyl-(1-4)- 3 - D- cymaropyranosyl;
and (e) where R=CHs, R;= benzoyl, Ry= 6-deéoxy-3-0-
methyl -~ § - D - allopyranosyl-(1i-4)- f - D -
oleandropyranosyl-(1-4)- f - D - cymaropyranosyl.

20. A compound having the general structural formula

Rs (11)



(4) in which R=alkyl; and R, = H, alkyl, or an organic es .
A conmpound having the general structural formula ;zI 0 O OHgggf%ﬁgﬂgﬂtﬁé%
Ove O Ove HO OH (s) 8 SEPTEMBER 2006 -121 in which R = alkyl; and Rl = H

al kyl, or an organic ester group. 15. A conpound havi ng the general
structural formula R1IO RO0OO 0 OO0 OW 0 OOWw HO(C, OM in which R =

al kyl; and group; Rl = H, alkyl, or_gpmorganic ester and the broken |ines
i ndi cate the optional presence of a further bond

in which R = alkyl;
R; = H, alkyl, or an organic ester
group;
R, = H, or one or more 6-deoxy
carbohydrates, or one or more 2, 6-
dideoxy carbohydrates, or glucose
molecules, or combinations thereof;
and in which the broken lines indicate
the optional presence of a further bond

between C4-C5 or C5-C6,0or Cl4-Cl5.

21. A compound having the general structural formula

R

(12)

in which R = alkyl; and
Ry = H, alkyl, or an organic ester group;

R, = H, or one or more 6-deoxy
carbohydrates, or one or more 2, 6-
dideoxy carbohydrates, or glucose

molecules, or



between C4-C5 or C5-C6. 16. A conpound having the general structural formula
R, OROH HO(7) inwhich R=alkyl; RlL = H, alkyl, or an 8SEBREMBER 2006
group, and the broken lines indicate t he optional presence of a further
bond between C4-C5 or C5-C6. except where (a) R= CH3; RL = Hor benzoyl;
and there is a double bond at C5-C6; anfl;gb) R=C1 4 alkyl ; RL = H and

the C5-C6 bond 8 SEPTEMBER 2006 -122 is saturated. 17. A conpound havi ng
the general structural formktamBin&t2dns Ohe@ofAl in which R = alkyl; and

T om iy o an organico st el BOURlo I it it ST, Sydeon
nol ecul es, or conbi nati ons thptﬂoﬁal presence of a further bond
between C4-C5, C5-C6 to C14-C15,
except where R=CH;; R,=H; R,=H; and the Cs-
C¢ bond is saturated.

22. A compound having the general structural formula

(13)

in which R = alkyl;
Ry, = H, alkyl, or an organic ester
group;
R; = H, or one or more 6-deoxy
carbohydrates, or one or more 2, 6-
dideoxy carbohydrates, or glucose
molecules, or combinations thereof;
and in which the broken lines indicate
the optional presence of a further bond
between C4-C5 or C5-C6,0r Cl1l4-C15; and
R; = H, alkyl, aryl, acyl, or glucoxy.

23. A compound according to any one of claims 10, 12

to 22, wherein Ry B tigloyl or benzoyl.



and in which the broken lines indicate the optional presenc f
bond between C4 - CS or CS - (6, except where R=CH3; Rl=H 0%&%&#@@9##&%866

there is a double bond at C5 - C6; and R2 = H 8 SEPTEMBER 2006 -123 18. A
conpound having the general structural formula RH OR OH OHa (9) in
which R = alkyl; and Rl = H, alkyl, or agLfyganic ester group;, R2 = H, or
one or nore 6-deoxy carbohydrates, or oné or nore 2,6 - dideoxy

car bohydrat es, , or glyuc ec S, C i i t eof ; i.n whi ch
t he broken Iin%g'inéic3?§XH%%% ﬁgggenggéof%ggkgg%ﬁggﬁbogﬁg b%tm%g%regd- C5
or C5 - (B, except WideanesliaReCHS; tRe=HormR2adi gi t opyranosyl or H, and
there is a double bond at G5 - C6; (b) R=CH3; Rl=H, or benzoyl, tigloyl or
angel oyl, R2=H, and there is a double bond at 05 - CO (c) R=CH3, Rl=H or
benzoyl; R2=H, and the OH e

(15)

which includes the steps of

(a) treating the compound

HO

(22)

with a reducing agent to produce a compound 3B, 12B-

dihydroxy-20,20-ethylenedioxypregna-5,14-diene of the

o
OH 0

od

(23)

formula



C5 - C6 bond is saturated; (d) R=CH3, Rl = benzoyl, R2

6- deoxy-3-0-nmethyl- (3 - D - allopyranosyl-(1-.4)- p - D cyn&?@%‘]?%?m6
(1.-.4) - R- D cymaropyranosyl; and (e) wher e R=CH3, Rl= benzoyl, R2=

6- deoxy- 3-0-net hyl - p-D- al |l opyranosyl-(1-.4)- p - D -

ol eandr opyranosyl -(1-.4)- p - D cymaropykanosyl. 8 SEPTEMBER 2006 124 109.
A conpound havi ng the general structural fornmula ORS ~OH OH O (10) in

which R = al kylp) RltFedt idh k¥bmp8indn (859aRii€h %SB%bdﬁéE&%ad§a EkB one
or nore 6-deoxy carbohydrates or one or nore 2,6 di deoxy_ car bohydrat es,

or glucose nol ecul 319 o7 PEBFHE PRTAECT He rsFROUEHY 3y WAl Reken
l'ines indicate the pptionabopyesense- @Ehﬁléﬁlécli'@i Rone-Detmeens £4 L5 or
C5 - C6, except vvhg(ég_& R-CHS R1=H,; =di gltopyranosyl or H and there
is a double bond at 4 (b) R-CHB R1=H, benzoyl, tigloyl or angeloyl,
R2=H, and there is a doubl e bond at C5 - C6; (c .1 R1=H or benzoyl
R2=H, and the C5 - C6 bond is saturated, (caHR: R1 benzoyl, R2 =

6- deoxy- _

HO

(24)

(¢) treating compound (24) with a reducing agent to
produce a compound 3B, 123, 14P-trihydroxy-20,20-
ethylenedoxypregn-5-ene of the formula

(25)

and (d) treating compound (25) with an acid and water

to produce compound (15).

25. A provess for the preparation of compound (15) which

includes the steps of

(a) treating the compound (22) as shown in claim 24
with p-toluenesulfonyl chloride and a base to
produce a compound 3B, 12B-dihydroxy-20,20-
ethylenedioxypregna-5,1l4-diene-3-tosyl-12-

acetate of the formula



3-0-nethyl- (3 - D - allopyranosyl-(1-.4)- (3 - D cynmaropyran -(1- -
(3 - D cymaropyranosyl; and (e) where R=CH3, Rl= benzoyl, %ﬁﬁﬁéﬁaﬁé§§éﬁwb-
methyl - $3 - D - allopyranosyl-(1-.4)- Q- D - ol eandropyranosyl-(1-.4)- (3
- D - cymaropyranosyl. 20. A conpound having the general structural formula
ROR. O O R-~ (11) 8 SEPTEMBER 2006 -125 in which R = alkyl; Rl= H,
alkyl, or an organic ester group; RZ = H<%%r one or nore 6-deoxy

car bohydrates, or one or nore 2, 6- dideoxy carbohydrates, or glucose

nol ecul es, or conbinations thereof; and in which the broken |ines indicate
the optional presence of a further bond between C4-C5 or C5-C6,or Cl4-Cl15.

21- A conpound having the general structural formulg O R2 (12) in
which R = alkyl; and RL = H, alkyl, or an orggg&c ter grjoup;
: O

(26)

(b) treating the compound (26) with potassium
acetate in a solvent to produce a compound 683,
12B-dihydroxy-20,20-ethylenediozy-3, 5a-

cyclopregnan-l4-ene-12-acetate of the formula

(27)

(c) treating the compound (27) with a reducing
agent to produce a compound 68, 12B-dihydroxy-
20,20-ethylenedioxy-3, 5a-cyclopregnan-14-ene of

the formula



RZ = H, or one or nore 6-deoxy carbohydrates, or one or nore 2 ﬁ- gideox
car bohydrates, or glucose nolecules, or 8 SEPTEMBER 2006 - %ﬁﬁ ERi2080:s
thereof; and in which the broken lines indicate the optional presence of a
further bond between C4-C5, C5-C6 to Cl4-A 'S, except where R=CH3; Rl=H;
R2=H;, and the C5- C6 bond is saturated. 32., A conpound having the general
structural formula R ORS >OOR3 (13) in which R = alkyl; Rl=H alkyl, or
an organic ester group; R2 = H or one or nore 6-deoxy carbohydrates, or
one or nore 2, 6- dideoxy carbohydrates, or glucosennolecules, or

conbi nations thereof; and in which the breoken INnkes indicate the optional
presence of a further bond between C4-C5 (6.0 14- C15; and R3 = H,
al kyl, aryl, acyl, or glucoxy. 23. A conpou ng to any one of clains
10, 12

OH

(28)
(d) treating the compound (28) with N-
bromoacetamide, and a base to produce a

compound 63, 12B-dihydroxy-20,20-ethylenedioxy-
14,15-epoxy-3, 5a-cyclopregnane of the formula

N

(29)

(e) treating the compound (29) with a reducing
‘agent to produce a compound 6B, 1203, 14pB-
trihydroxy-20,20-ethylenedioxy-3, 5a-

cyclopregnane of the formula



to 22, wherein Rlp tigloyl or benzoyl. 8 SEPTEMBER 2006 -127 24. A process
for the preparation of a steroid internmediate of the fornul a88EPT R 2406
(15) which includes the steps of (a) treating the conpound 0 CQAc | -. Y-01
HO (22) wth a reducing agent to produce a conpound 3(3, 12(3-

di hydr oxy- 20, 20- et hyl enedi oxypr egna-5, 14-di ene of the fornmula OH O HO (23)
8 SEPTEMBER 2006 -128 (b) treating conpawid (23) with N bronopacetam de
(NBA) and abase to produce a conpound 3(3, 12(3-di hydroxy-

14, 15- epoxy- 20, 20- et hyl enedi oxypr egn- 5- ene of the 6or mula O OH 01

o N\
)

ag

OH

(30)

and (f) treating compound (30) with an acid and a

solvent to produce compound (15)as shown in claim 24.
26. A steroid intermediate of formula (15) when produced

by a process as claimed in claim 24 or claim 25.

27. A process of couplinc a monosaccharide cymarose to

a steroid intermediate, which includes the steps of

1) reacting acymarose moiety of formula (38)
O
0 F
il
PhCO |
(38)

with a steroid intermediate of formula (15) as
shown in claim 24 in the presence of tin
chloride in a solvent to produce a compound 3-

0-[4-0-benzoyl-2-phenylthio-f-D-



O HO (24) (c) treating conmpound (24) with a reduci ng agent
conpound 3(3, 12(3, 14(3-trihydroxy-20, 20- ethylenedoxypregnt-8%;-E:écJr?’eﬂﬂ@l?‘lg‘:‘?ﬁgo6

formula OH HO OH (25) and (d) treating conpound (25) with an acid and
water to produce conpound (15). 25. A process for the preparation of
conmpound (15) which includes the steps of (a) treating the conmpound (22) as
shown in claim?24 with p-toluenesul fony}3%hl oride and a base to produce a
conmpound 3(3, 12(3-dihydroxy-20, 20- i

et hyl enedi oxypr egna- 5, 14YHeIRRYF-AnssH L1121 2 acbt Bl oy d¥ ey  BF RENane= -

SEPTEMBER 2006 -129 QAGHRL 2Q-o6)f Bhet rreatmung t he conmpound (26) with
potassium acetate in a solvent to produce a conpound 6(3,

12p- di hydr oxy- 20, 20- et hyl enedi ozy-3, Sa- cycl opregnan- 14-ene-| 2-acet ate of
the formula Q QAc O OH

OH

BzO

) SPh
OMe

o . (51)
in which Ph is phenyl and Bz is benzoyl

and (ii) treafing the compound (51) with tiglic acid
chloride in pyridine and thereafter with a
base to produce a compound 3-0-[2-phenylthio-
B-D- cymaropyranosyl]-12@ - tigloyloxy - 14 -
hydroxy - 143 - pregn - 5 - ene - 20 - one of

the formula

HQO

SPh
OMe
(52)
in which Ph is phenyl
28. A compound of formula (52) when produced by a

process as claimed in claim 27.



OH (27) (c) treating the compound (27) with a reducing ageQQﬁQ%Jﬁﬁﬁgﬂéﬁgf

conpound 6p, 12p-di hydroxy- 20, 20- et hyl enedi oxy- 3, 5a- cycl opr

the forrmula 8 SEPTEMBER 2006 -130 O OH01 OH (28) (d) treating the
conpound (28) with N bronpacetam de, and a base to produce a conpound 6R
12( 3-di hydr oxy- 20, 20- et hyl enedi oxy- 14, 15- epoxy-3, Sa-cycl opregnane of the
formula O OHO O OH (29) (e) treating3the conmpound (29) with a reducing
:agent to produce a conpound 6(3, 12(3, 14(3-

tri hydr oxy- 20,220- et Ay Ireiesiisoxy o3, Sauptied opr cypaneaothahédeorouhardse

SEPTEMBER 2006 '13ﬂo£ht§34ﬁ% a monosaccharide thevetose moiety and

coupling the resultant disaccharide to the compound
of formula (52) as shown in claim 27 which

includes the steps of

i) coupling a selectively protected cymarose
moiety of formula (40) as shown below and a
monosaccharide thevetose moiety of formula

(50 A) as shown below:

oF
OMe
SPh it
PhCO
OPv
(50 A)
(40)
using tin chloride (SncCl,) and silver
trifluoromethanesulphonate to produce a
compound of the formula
O
70 V'SPh
0 o)
OMe
OMe
SN
PRCO
OPv
(53)

in which Pv = pivaloyl, Ph = phenyl, Z = TBDMS =
t-butyldimethylsilyl



OH OH (30) and (f) treating conmpound (30) with an acid and a solvent to
produce conpound (15)as shown in claim?24. 26. A steroid i nt&PHEEEMBER}006
formul a (15) when produced by a process as clainmed in claim24 or claim25.
27. A process of couplin(* a nonosaccharide cymarose to a steroid

i nternedi ate, which includes the steps of _ 1) reacting acymarose noi ety of
formula (38) 0O O F It PhCOIl QOweSph ‘(1§§)’ wWth a steroid internedi ate of
formula (15) as shown in claim24 in the presence of tin chloride in a

sol vent to produce a conpound 3- O-[4-0-benzoyl - 2-phenyl thi o-p-D 8 SEPTEMBER
2006 -132 cymaropyranosyl]-12, 14-(3-di hydr oxy- pregnan-5- ene-20-one of the
formula OH b OH BzO sPh Cwe

ii) treating compound (53) with
tetrabutylammoniumfluoride to produce a

compound of the formula

O
HO SPh
=
o OMe
PhCO
oPv
(54)

Vzn which Ph = phenyl, Pv = pivaloyl,
iii) treating compound (54) with diethylaminosulphur

trifluoride to produce a compound of the

formula
@]
F
° SPh
; 0 i
0 {OMe OMe
i1
FhCO
OPv
(55)

+ in which Ph = phenyl, Pv = pivaloyl



(51) in which Phis phenyl and Bz is benzoyl and (ii) treatji h
conpound (51) with tiglic acid chloride in pyridine and theregaé| Elﬁppﬁzg%
base to produce a conpound 3-0-[2-phenylthio- 3-D cynaropyranosyl]-123 -
tigloyloxy - 14 - hydroxy - 14(3 - pregn - 5 - ene - 20 - one of the
formula 0 200 00O H HOSPh Ow (52) in which Ph is phenyl 28. A
compound of fornula (52) when produced by3® - process as claimed in claim27.
8 SEPTEMBER 2006 -133 29. A process of coupling a nonosaccharide cymarose
moi ety to a monosacéKari d82CkeéRst CERRIKE y 2hd WEBRpFPAgoLRe &3l tamt

di saccharide to the conpowttbwrdf if0rdMH @ (52) taSpehawhel B dRPIAHE Wi Ch

i ncludes the steps of i) coupling.a selectively protected cynmarose noiety
of formula (40) as showntB&l 67 BHd2a nonosaccharide thevet ose noiety of
formula (50 A) as shown bel ow

o)
| / SPh
i OMe
9]
PhCO e
' OPv
(56)

in which Ph = phenyl, Pv = pivaloyl
and (v) treating compound (56) 1in a Raney-Nickel
reaction and thereafter with a base to produce

compound (1) as claimed in claim 11.

30. A process of forming a trisaccharide and coupling
the resultant trisaccharide to a steroid

intermediate, which includes the steps of

i) couplinéva selecti&ely brotected cymarose
moiety of formula (40) as shown in claim 29
and compound (55) as shown in claim 34 using
tin (II) chloride, AgOTE, Cp22rCl,; to produce a

compound of the formula



OF O/ON Ph CO z SPh a HOOPv Owe (50 A) (40) using ti |
(Snd z) and silver trifluoronethanesul phonate to produce a 3 T(%D%lgﬁ%izo?%e
formula 0O ZOSPh 0 OV OV O FhCO OPv (53) in which Pv = pivaloyl, Ph =
phenyl, Z = TBDMS = t-butyldinethylsilyl 8 SEPTEMBER 2006 -134 ii)
treating conpound (53) with tetrabutylamoniunfluoride to produce a
conpound of the formula O HO SPh Owe -136-

70 'SPh
O
Q 0 SP OMG‘
h
(3 OMe OMe
PhCQO
OPv
(57)

in which Ph = phenyl and Pv = pivaloyl, Z = TBDMS

= t-butyldimethylsilyl;
ii) treating compound (57) with tetrabutylammonium

fluoride and diethylaminosulphur trifluoride to

produce a trisaccharide compound having the

o AF
) (o 0]
SPh
o 0 OMe
\/ . SPh
o0 AOMe
OMe
Ph&S ‘—/

OPv

formula

(58)
in which Ph =7§ﬂén¥l and Pv = pivaloyl
and (iii) coupling the trisaccharide of formula (58)

with a steroid intermediate of the formula



O Ow 11 PhCO CPv (54) in which Ph = phenyl, Pv =pivaloyl, 5@%};@8@?&@@
p

conpound (54) with diethylam nosul phur trifluoride to produce

the formula OF Owe Ph OOw it PhCOON (55) in which Ph = phenyl, Pv =
pi val oyl 8 SEPTEMBER 2006 -135 iv) reacting conpound (55) w th conpound
(52) as shown in claim27 to produce _a13cp_rrpound of the formula T'a OH O
O SPh Ore 0 pNe SPh

o

/\)\o 0

HO OH

(59)

using tin (II) chloride, AgOTE, Cp,Z2rCl, to

produce compound (1) as claimed in claim 11.

31. A composition for use as an appetite
suppressant comprising a compound as claimed
in any one of claims 10 to 23 disregarding
the disclaimers therein.

32. A composition for use in treating, preventing
or combating obesity comprising a compound as
.claimed in any one of claims 10 to 23
disregarding the disclaimers therein.

33. A composition as claimed in claim 31 or 32,
wherein the compound is the compound of
formula (1) as claimed in claim 11.

34. A composition as claimed in any one of claims
31 to 33, when admixed with a pharmaceutical
excipient, diluent or carrier.

35. A composition as claimed any one of claims 31
to 34, which is prepared in unit dosage form.

36. The use of a compound as claimed in any one
of claims 10 to 23 disregarding the
disclaimers therein in the manufacture of a
medicament having appetite suppressant
activity or for use in treating, preventing
or combating obesity.

37. The use of a compound as claimed in claim 36
wherein the compound is the compound of
formula (1) as claimed in claim 11.



11 PhCO W& OPv (56)

i nternedi ate, which
prot ected cymarose

in which Ph = phenyl, Pv = pival oyl andg{ppTiEVBER 2006
conpound (56) in a Raney-N ckel reaction and thereafter wth a base
produce conpound (1) as clained in claim11l. 30. A process of formng a
trisaccharide and coupling the resultant trisaccharide to a steroid

i ncludes the steps of i) coupling a selectively
moi ety of formul a-848y as shown in claim?29 and

conmpound (55) as shown in claim34 using tin (I1) chloride, AgOIf,
to produce a compound of the fornmula 8 SEPTEMBER 2006 -136 0 SPh
1 OMe 11'Ph O PhCC OPv (57) in which Ph = phenyl and Pv = pivaloyl, Z
= TBDMS = BgbuhylLdihpsthy! sl ¥laimdd 1 eaty ReeCOFPRURAMESTD Wot h

t et rabut yl amoni um

23 disregarding the disclaimers therein for use as

a medicament having appetite suppressant activity

or for use as a medicament in treating, preventing

or combating obesity.

39. A compound as claimed in claim 38 which is the

compound of formula (1) as claimed in claim 11.

40. A method of manufacturing a composition according

to either of claims 34 or 35, comprising admixing

a compound as claimed in any one of claims 10 to

23, disregarding the disclaimers therein, with a

pharmaceutical excipient, carrier or diluent.

41. A foodstuff or beverage comprising an effective

quantity of a compound as claimed in any one of

claims 10 to 23 disregarding the disclaimers

therein to have an appetite suppressant effect

when

indigested.

42. A foodstuff or beverage according to claim 41,

for use as an appetite suppressant or for use in

treating, preventing or combating obesity.

43. A foodstuff or beverage as claimed in claim 41 or

42 wherein the compound is the compound of

formula (1) as claimed in claim 11.

to

Cp2Zrd 2
00 Ve



fluoride and di et hyl am nosul phur trifluoride to produce a tr §@p§%g 00
conpound having the formula OOSPh a W 0 /A OM O SPh 4 hbggb 6

(58) in which Ph = phenyl and Pv = pivaloyl and (iii) coupllng t he
trisaccharide of fornmula (58) wth a steroid internediate of the formula 8
SEPTEMBER 2006 -137 0 HO OH (59) wusing tin (Il) chloride, AgOIf, Cp2ZrCl2
to produce conpound (1) as clained inl8Paim 11 31. A conposition for use as
an appetite suppressant conprising a conpound as clained in any one of
clainms 10 to 23 disregarding the disclainers therein. 32. A conposition for
use in treatitngUSBr 8fent FAECOBRAcORDERTHY DLEYI 13F COfdIest Ag a conpound as

clained in any Qﬂﬁlﬂflﬁa§58§aggdt9r3§ CBfgﬁ%ﬁgfﬂgH%t&g%dy sclainers therein.

33. A conposition as ¢ in claim31 or
Trichocaulon or the genus Hoodla for the

manufacture of a medicament having appetite
suppressant activity or for use in treating,

preventing or combating obesity.

45, Use according to claim 44 wherein the compound is
isclated from the species Trichocaulon piliferum
or Trichocaulon officinale or from the species
Hoodia currorii, Hoodia gordonii or Hoodia

lugardii.

46. Use according to claim 45, wherein the compound is
isolated from the species Hoodia currorii, Hoodia

gordonii or Hoodia lugardii.

47. A composition having appetite suppressant activity
comprising a compound of formula (1) isclated from
a plant of the genus Trichocaulon or of the genus

Hoodia.

48. A composition as claimed in claim 47 wherein the
compound is isolated and/or purified from a plant
of the species Trichocaulon piliferum or
Trichocaulon officinale or from the species Hoodia

currorii, Hoodia gordonii or Hoodia lugardii.

49. A composition as claimed in claim 48, wherein the
compound is isolated and/or purified from a plant
of the species Hoodia currorii, Hoodia gordonii or

Hoodia lugardii.



wherein the conpound is the conpound of fornmula (1) as clai PPE % 0b%-
34. A conposition as clained in any one of clains 31 to 33,n§§gg@a %?ied%

wi th a pharnmaceutical excipient, diluent or carrier. 35. A conposition as
clainmed any one of clains 31 to 34, which is prepared in unit dosage form
36. The use of a conpound as clainmed in any one of clainms 10 to 23

di sregarding the disclainers therein-ild40the manufacture of a nedi canent
havi ng appetite suppressant activity or for use in treating, preventing or
conbating obesity. 37. The use of _a conpound as clainmed in claim36 wherein
the conpoundl-s & KEeTEEFPEERE 8F CLAIRERalt 1913t A Aitharei® dhe m 11. 8
SEPTEMBER 2006 cold@uif 18 GOBRANRd 88d PRI MR { bR AIG,O! claims 10 to
23 disregarding t Hlscﬁalners therein for use as a nedi canent havi ng
appetite suppresxambacacteviived frofos pdantasof tredlisymrEies in treating,

preventing or nbati ng .obesi.ty.. 39. Ac ound as claiped. in claim38
which is the c%&d&%ﬁ&a of’oPHr&%/LéeHT Q% B AT AP TP A P9 %0 A met hod
of manuf act uri ngra feeRPesict spBcaecoH8bagat oueirdher, dosdai ms 34 or 35,

conprising adm xing a conpound as clainmed in any one of clains 10 to 23,
di sregardi ng t hgdicoetidi eer §orHdeeil HIZRALh: a

51. A composition as claimed in claim 50, wherein the
compound is isolated and/or purified from an
extract derived from a plant of the species Hoodia

currorii, Hoodia gordonii or Hoodia ludargii.

52. A composition as claimed in anyone of claims 47-51
when admixed with a pharmaceutical excipient,

diluent or carrier.

53. A composition as claimed in claim 52 which is

prepared in unit dosage form.

54. A compound of formula (1) as claimed in claim 11
isolated from a plant of the genus Trichocaulon or
from the genus Hoodia for use as a medicament
having appetite suppressant activity or for use in

in treating, preventing or combating obesity.

55. A compound as claimed in claim 54 wherein the
compound is isolated from a plant of the species
Trichocaulon piliferum or Trichocaulon officinale
or from Hoodia currorii, Hoodia gordonii or Hoodia

lugardii.



pharmaceuti cal excipient, carrier or diluent. 41. A foodst ufgSEPTDMBERZHO6
conprising an effective quantity of a conpound as clained in any one of
claims 10 to 23 disregarding the disclainmers therein to have an appetite
suppressant effect when indigested. 42. A foodstuff or beverage according
to claim4l, for use as an appetite suppressant or for use in treating,
preventing or conbating obesity. 43. Al4bodstuff or beverage as clained in
claim4l or 42 wherein the conpound is the conmpound of formula (1) as
claimed in claim1l. 8 SEPTEMBER 2006 -139 44. Use of a conpound of fornula
(1) as clai m@&-i nA ePEPAPRY A8ofhe&8eY rign & Pitam> of " NeE ige Tri chocaul on
or the genus HoodignbBnkhes TBAVAACS UFandla $UIRA! CAMRN, Mg appetite
suppressant activity or tor use In treating, preventing or conbating
obesity. 45. Use &occdrdi ngrirordélai Arddishermeianihe rcdimquoliad liugaridddl. at ed
fromthe species Trichocaulon piliferum or Trichocaul on officinale or from

the species Hoodia currorii, Hoodia gordonii or Hoodia lugardii. 46. Use
accordi ng tosglai msé5ofWaeteinpok hei 60rpeedrlirg ts@int ethd amMctihenspeci es
Hoodi a currorii, Hoodia gordonii or Hoodia lugardii, 47. A conposition

havi ng appetite sﬁbp@é§§%ﬁg1é€ﬁ;gppyfacture of "a medicament having

appetite suppressant activity.
58. Use of a composition according to any one of claims

47 to 53 in the manufacture of a medicament for use

in treating, preventing or combating obesity.

59. A compound having the structural formula

OH

[O HO
0



conprising a conpound of forrmula (1) isolated from a plant °%$%€§Elﬁﬁﬂﬁ|sz£f’?n

Trichocaul on or of the genus Hoodia. 48. A conposition as cl
47 wherein the conpound is isolated and/or purified froma plant of the
species Trichocaulon piliferumor Trichocaulon officinale or fromthe

species Hoodia «currorii, Hoodia gordonii or Hoodia lugardii. 49. A
conmposition as claimed in claim48, whétéRn the conpound is isolated and/or
purified froma plant of the species Hoodia currorii, Hoodia gordonii or

Hoodi a | ugar df®. 8ASEPTEVBER »G06NI 146 sErustegmpodiomimydaas claimed in
claim47 wherein the conpound is isolated and/or purified froman extract
derived froma plant of the species Trichocaulon piliferumor Trichocaul on

officinale or fromthe species Hoodia currorii, Hoodia gordonii or Hoodia
|l ugardii. 51. A conposition as clained in claimb50, wherein the conpound is
isolated and/or purified froman extract derived froma plant of the
species Hoodia currorii, Hoodia gordonii or Hoodiadugdargii. 52. A

when jadm xed with a
QDC nposition as clainmed

conposition as clainmed in anyone of clains 47-
phar maceuti cal excipient, diluent or carrQOétf.
in claim52 which is prepared in unit dosdg

(24)

61. A compound having the structural formula




54. A conpound of fornula (1) as clainmed in claim11l isolat %%ﬂﬂ%.ﬁ"éﬁﬁﬁﬁ

of the genus Trichocaulon or fromthe genus Hoodia for use as

havi ng appetite suppressant activity or for use in in treating, preventing
or conbating obesity. 55. A conpound as clainmed in claimb54 wherein the
conpound is isolated froma plant of the species Trichocaulon piliferum or
Trichocaul on officinale or from Hoodi a @ddsBrorii, Hoodia gordonii or Hoodia
| ugardii. & SEPTEMBER 2006 -141 56. A conpound as clainmed in claimb55,
wherein the cofpouhdcPsrPeBfabadirgobiia pranetefat hEospeéres Hoodia
currorii, Hoodia gordonii or Hoodia lugardii. 57. Use of a conposition
according to any one of clains 47 to 53 in the manufacture of a nedi canent
having appetite suppressant activity. 58. Use of a conposition according to
any one of claims 47 to 53 in the manufacture of a nedicanent for use in
treating, preventing or conbating obesity. 59. A dbfﬁound havi ng t he

structural fornmula ~ OH E 0 HO 0 (23) qgiFPTa 06 -142 60. A conpound
having the structural formula c

(27)

63. A compound having the structural formula




O OHO O HO (24) 61. A conpound having the structural forgxgkﬁ?mgogj

(25) 8 SEPTEMBER 2006 -143 62. A conpound having the structu

OAc OH (27) 63. A compound having the structural fornula O OH 1 O OH
(28) 8 SEPTEMBER 2006 -144 64. A conpound having the structural formula O
OH 01 OH —144-

64. A compound having the structural formula

(29)

65. A compound having the structural formula

(30)

66. A compound having the structural formula

CH

OH

BzQ

_ SPH
OMe

(51)

Wherein Bz is benzoyl and ph is phenyl



(29) 65. A conpound having the structural formula OH O cLlI8 L(ﬁ%kzgéﬁ
A conmpound having the structural formula OH SPh CH Oz 0 Ow 1 erern

Bz is benzoyl and Ph is phenyl 8 SEPTEMBER 2006 -145 67. A conpound havi ng
the structural formula 0O O OH HO vph Ow (52) Werein Ph = phenyl 68.
A compound having the structural fornmulagff O sPh o Ow

67. A compound having the structural formula

HQO

SPh
OMe

(52)

Wherein Ph = phenyl
A compound having the structural formula

68.
@)
SPh
0 OMe
o) \ SPh
il AGMe OMe

PhCO
' OPv

Wherein Ph = phenyl and Pv = pivaloyl



o Cve SPh  PhCO OV OPv (56) Werein Ph = phenyl and Pv = pival oyl . 8
SEPTEMBER 2006 -146 69. Use, in the nanufacture of a nedi carrérﬁEPﬁzE\M%m“%
appetite-suppressant activity for treating, preventing or conbating obesity
of a human or animal, of an extract froma plant of the genus Trichocaul on
or the genus Hoodia, which extract contalf8-an effective anmount of an
appetite-suppressant steroidal glycoside from said plant, wherein the
steroidal glycoside has the formula 0 0 O IlIlcH3 Me M Me ;ffOH HO 1-10
MO OO OHOWw Ow (1) 70. Use as clained in claim®69, wherein the extract
I s obtainable by a process including the steps of treating plant nmateri al
with a solvent to extract a fraction having appetite suppressant activity,

separ ati ng theGQ?XUs?,Cib it@é‘m?ﬁdfb'&hr%fyn%c*ampt ria%h agh%ﬁtg"-gu@r@&tan{@ctﬁ?ﬁ/if&] ’
renovi ng the sol ven romthe extraction solutio recoveri ng e
extract. 71. Use dreatiigaipraventing aficainhatd@,obesityroéaumae oegrimat of arsextiackhi nabl e

by a process i nclgy leag{b?gﬁé s GtichYcE 554 ﬁghgggﬁqs%a‘?JMchtthr parate sap

fromsolid plant materi recovering th ree of the solid plant
mat eri al to form chetaingyaneffeetive amount of an appetite-suppressant steroidal glycoside from

said plant, wherein the steroidal glycoside has the formula

Me Me Me OH
o]
HO 0 o ‘
MeO. O 0o o)
OH
OMe OMe

(1)

70.  Use as claimed in claim 69, wherein the extract is obtainable by a process
including the steps of treating plant material with a solvent to extract a fraction
having appetite suppressant activity, separating the extraction solution from the
rest of the plant material, removing the solvent from the extraction solution and
recovering the extract.

71. Use as claimed in claim 69, wherein the extract is obtainable by a process
including the steps of pressing plant material {o separate sap from solid plant
material and recovering the sap free of the solid plant material to form the

extract.

72. Use as claimed in any one of claims 69 to 71, wherein the plant of the genus
Trichocaulon or the genus Hoodia is selected from the species Trichocaulon
piliferum and Trichocaulon officinale and the plant of the genus Hoodia is

selected from the species Hoodia currorii, Hoodia gordonii and Hoodia lugardii.



72. Use as clainmed in any one of clains 69 to 71, wherein the _plant of the
genus Trichocaul on or the genus Hoodia is sel ect ed fromthe §}§@@|T5§'[BER2006
Trichocaulon piliferumand Trichocaul on officinale and the plant of the
genus Hoodia is selected fromthe species Hoodia curroril, Hoodia gordoni
and Hoodi a lugardii. 8 SEPTEMBER 2006 -147-73. Use as clained in any one of
clains 70 to 72, wherein the process includes the step of concentrating the
active agent in the extracted material by further extraction with a
solvent. 74. Use as clained in any one of clains 70, 72 or 73, wherein the
solvent in the solvent extraction step or steps of the process is one or
nore of methylene chloride, water, nethanol, hexane, ethyl acetate or '

m xtures thereof. 75. Use as clalned of clams 70 to ) erein
The. procese | 1ot uadbeanaites v S ot daife 10 h e tsreit evuscaga olisks e
extracted material sk of@bmmam@rta@bctﬁ/esgaaﬁrameemrac?&d mekegaladsy fofttermed in
claim?75, wherein th hro h| c separation enploys one or nore of
chl oroform net han(?f(ﬁacglf’ﬂvﬂ [ﬁﬁe hexane or m xtures thereof as an-
eluant. 77. Use as cl ai rred |n cI aim75 or 76, wherein the process includes

carrying out the STl AtRRYG REBAIANS D Pfora;scs&hg.{éggps%mgy fg Lhe

eluate in fractions trom ., evaluati'ng the I ons eterm ne
their appetite supppbfsmmract@otsleplth)’«tepanﬁthseroe:e$‘| ingne hemate ¢f eaativylenee

fraction containi n%hf?gge \ﬁlﬁ?&t h@&an&%ﬁﬁé%ﬁp a&geﬁQBr mg(ﬁlre Bredf claimed in

any of clains 70 t erein in process the extract I's processed to
forma free-fl owi ng powder. 79. Use as clal med in any one of clains 69 to

78, wherein a jgedi fiﬁsg%etcuduﬁed @raﬁ\p%ﬁ@ef aﬁﬁg%&o QQWﬂTrﬁﬁferﬂro&gs indRBedf

claimed in any one of clalns erein the |3 selected from
Hoodi a currorii, Hetwiakcaeeatating thaactivegaen in ﬁbg&mqted material by

chromatographic separation.

76. Use as claimed in claim 75, wherein the chrormatographic separation employs
one or more of chloroform, methanol, ethyl acetate, hexane or mixtures thereof

as an eluant.

77. Use as claimed in claim 75 or 76, wherein the process includes carrying out the
chromatographic separation on a column, collecting the eluate in fractions from
the column, evaluating the fractions to determine their appetite suppressant
activity, and selecting the at least one fraction containing the appetite

suppressant agent.

78. Use as claimed in any of claims 70 to 77, wherein in the process the extract is
processed to form a free-flowing powder.

79. Use as claimed in any one of claims 69 to 78, wherein a medicament is

prepared in unit dosage form.

80. Use as claimed in any one of claims 69 to 79, wherein the plant is selected from
Hoodia currorii, Hoodia gordonii and Hoodia lugardii.

81. Use as claimed in any one of claims 69 to 80, wherein the plant is Hoodia

gordonii.



81. Use as clainmed in any one of clains 69 to 80, wherein the plant is

Hoodi a gordonii. 8 SEPTEMBER 2006 -148 82. A non-therapeuti & SERTI¥MBER 2006
reducing total calorific intake of a human or animal or of suppressing
appetite of a human or aninmal, the nmethod conprising admnistering to the
said human or animal a conposition conprisdagg an extract froma plant of
the genus Trichocaul on or the genus Hoodia, which extract contains an

ef fective anmount of an appetite-suppressant steroidal glycoside fromsaid

pl ant, wherein the steroidal glycoside has the formula 0 0 11 0 CCH3 Me Me
M OH HOOOO MOOOO OHOWw Ow (1) 83. A nethod according to claim

82, wherein thg mtmﬁ&w-lhérép@ﬂtldrﬂ&ﬁ% Bited A totaF gt fritskel dhadiimagfor anifdnman or
animal . 84. A nethod faccordl n ? % %2 V\herehgrethe thod is for

suppr essi ng appet i PEOT YPPLeSH pr‘d‘ @ hgangs animat dhe,mathge copRisng t o any one
of clainms 82 to 84adimst&ing tb e gaﬁzmmantdrammaeﬁaaombwmtwfﬁpnelhgbwar&ge 86.
A met hod as cl ai med i ext act is

obt ai nabl e by a prg'elg'gaspﬁﬁth?@lﬁ HUE HE K@C’?P%‘g%” %Rh? P%r&‘fs%dlﬁ' g(h ﬁﬁtfaec ial with

a contains an effective amount of an appetite-suppressant steroidal glycoside

from said plant, wherein the steroidal glycoside has the formula

Me Me OH

Me
HO o]
MeO o] o 0'

OH
OMe OMe
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83. A method according to claim 82, wherein the method is for reducing total

calorific intake of a human or animal,

84. A method according to claim 82, wherein the method is for suppressing appetite

of a human or animal

85. A method according to any one of claims 82 to 84, wherein the composition is a
foodstuff or beverage.

86. A method as claimed in any one of claims 82 to 85, wherein the extract is
obtainable by a process including the steps of treating plant material with a
solvent to extract a fraction having appetite suppressant activity, separating the
extraction solution from the rest of the plant material, removing the solvent from
the extraction solution and recovering the extract.



solvent to extract a fraction having appetite suppressant activ

separating the extraction solution fromthe rest of the pl ant3$@‘¥EEM§ER2006
renoving the solvent from the extraction solution and recovering the
extract. 8 SEPTEMBER 2006 -149 87. A nethod as clainmed in any one of clains
82 to 85, wherein the extract is obtainabd® by a process including the
steps of pressing plant material to separate sap fromsolid plant nateri al
and recovering the sap free of the solid plant material to formthe
extract. 88. A nethod as clainmed in any one of clains 82 to 87, wherein the
pl ant of the genus Trichocaul on or the genus Hoodia is selected fromthe
speci es TricimcauIAOrnembubéenammdandnyrome:dsfmuéamotﬂa‘.mmaimeamladtrse pl ant of

t he genus Hoodia i ted from.the.speciges odlac rrorili odi a
gordoni| and Hoodi §ta|"l?8gcti¥af Progeps Wll‘f‘?ﬂlgﬂg%lSQQSS APTRIY Wﬂntﬂﬁ}ergﬁg‘oof cl ai ms
86 to 88, wherein tsbparpteaps®m salid pladematetial aptl egroeéringdhe ey free ofithe sdlid acti ve

agent in the extrac her extraction with a solvent. 90. A
met hod as cl ai med ngﬂkg%"%rto%mp%eeiwc 6, 88 or 89, wherein the solvent in

the sol vent extraction step or steps of the process is one or nore of

hyl d )
Thersor o1 Aot Romelbses sHRAAN Bhy o8 Hins 82 {47, ARgIH felantbithel (P |
process i ncI udes tgleeussTlmooéu/mdmwrwsingdIBhﬂssed&nmd/feora@f@rﬂpeplnst he

extract od mater| 2l DitrodllofFHHh SRATToRRARAbBfale S v EHBPMeEn s o e

in claim9il, V\,herelnt tographi c separation rrposoneor nor e of
chloroform net hanMOOd@t'ﬁwle@%f’@m ¢he %P@ﬁ'&ﬁégéq"a C'Wqﬂ'di@g/qg%fﬂ%fanés an
eluant. 93. A methqogeas Gdskied in claim9l or 92, wherein the process

i ncludes carrying out the chronmatographic separation on a col um,
collecting the eluate in fractions fromthe columm, evaluating the

fractions to dgter iy mnembhas tlamiih bhfone of claims 86 to 88, wherein the process
includes the step of concentrating the active agent in the extracted material by

further extraction with a solvent.

90. A method as claimed in any one of claims 86, 88 or 89, wherein the solvent in
the solvent extraction step or steps of the process is one or more of methylene
chloride, water, methanol, hexane, ethyl acetate or mixtures thereof.

91. A method as claimed in any one of claims 86 to 82, wherein the process
includes the step of concentrating the active agent in the extracted material by
chromatographic separation.

92. A method as claimed in claim 91, wherein the chromatographic separation
employs one or more of chloroform, methanol, ethyl acetate, hexane or
mixtures thereof as an eluant.

93. A method as claimed in claim 91 or 92, wherein the process includes carrying
out the chromatographic separation on a column, collecting the eluate in
fractions from the column, evaluating the fractions to determine their appetite
suppressant activity, and selecting the at least one fraction containing the
appetite suppressant agent.

94. A method as claimed in any one of claims 86 to 93, wherein in the process the
extract is processed to form a free-flowing powder.



suppressant activity, and selecting the at |east one fraction containing_the
appetite suppressant agent. 94. A nethod as clainmed in any oné%ﬁPTcﬁl\éBﬁgZQ%
to 93, wherein in the process the extract is processed to forma
free-fl ow ng powder. 8 SEPTEMBER 2006 -150 95. A nethod as clained in any
one of clains 82 to 94, wherein the conpb¥dd of fornmula (1) is isolated
and/or purified fromthe said plant. 96. A nethod as clainmed in any one of
claims 82 to 95, wherein the conmpound of Fornula (1) is isolated and/or
purified froman extract derived fromsaid plant. 97. A method as cl ai ned
in any one of clains 82 to 96, wherein the plant is selected from Hoodi a
currorii, Hoo®ba gdévrdethpd aspldimdsdnlpry dnegfcliims 8B, 94awhereindtie gsmpoundwbd i n
any one of clains i i : i i gordonii. 99. A
met hod as cl ai ned ?cﬁmg%y@g'ﬁé%édg%ﬁg]ﬁ@%g@d?%Q@,% s\%ﬁyéerﬁ'n the appetite of a
human i s suppressed.

96. A method as claimed in any one of claims 82 to 95, wherein the compound of

Formula (1) is isolated and/or purified from an extract derived from said plant.

97. A method as claimed in any one of claims 82 to 96, wherein the plant is
selected from Hoodia currorii, Hoodia gordonii and Hoodia lugardii.

98. A method as claimed in any one of claims 82 to 97, wherein the plant is Hoodia

gordonii.

99. A method as claimed in any one of claims 82 {o 98, wherein the appetite of a

human is suppressed.



