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BACKGROUND

Since the beginning of the last decade, anti-cancer research has been
increasingly directed to the discovery of novel anti-cancer agents obtained from
20 natural sources, as well as identifying and preparing synthetic compounds found in.
natural sources.

Ginseng saponins (dammarane saponins, also called “ginsenosides”, which
are effective ingredients that organically exist in panax ginseng, panax quinguefol,
25 panax notoginseng and other species in the ginseng family) and sapogenins (those -
that do not naturally exist inthe ginseng plant or other species in the ginseng family
and can be derived only through chemical structure modification by cleavage and/or
semi-synthesis of dammarane saponins), as natural-source root compounds, have
been broadly researched for their anti-cancer characteristics. Some of them have
30 been reported to have anti-cancer effects, of which, for example, ginsenoside Rh2
[3-O-g-D-glucopyranosyl-20(s)- protopanaxadiol] has been reported for its anti-
cancer activities, including induction of differentiation and apoptosis in cancer cells,
inhibition of the growth of human ovarian cancer in nude mice after oral
administration, and the ability to inhibit the multiplication of multi-drug resistance
35 (MDR) cancer cells while used with other chemotherapy drugs in vitro.

Ginsenoside Rg3 [3-O-[p-D-glucopyranosyl(1—2)-p-D-glucopyranosyl]-
20(s)- protopanaxadiol] has been reported to inhibit the invasion by various cancer



[ 3-0- - D-gl ucopyranosyl 20(s)- protopanaxadiol] has been reported for its
anti- cancer activities, including induction of differentiation ardJAN 2355
apoptosi s i WOR&HB2 cells, inhibition of the growth of huneeTavdbiofis
cancer in nude mce after oral admnistration, and the ability to inhibit
the nultiplication of nmulti-drug resistance 35 (MDR) cancer cells while
used with other chenotherapy drugs in ViFtro. G nsenoside Rg3
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bacteria netabolites, have been reported to have inhibitory effects on
cancers by induction of cancer-cell apoptosis and /or by suppression of
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20(9) 20 epi nit SRR Ihiees W B8 AVS3E  mfeds c2pect  vel y. ourrontly,
m xtures of 20(R) and 20(S) epiners are very difficult if not inpossible
to separajg. Thus e case of treatment of cancers with ginseng saponins, it has been

reported that saponins which are metabolized to sapogenins by intestinal bacteria

have anti-cancer effects. It has also been reported that ginseng saponins with a

hydroxyl at C-20(R), or 20(R) epimers, such as 20(R)-Rh2 and 20(R)-Rg3 have

much lower biological activities than those with a hydroxyl at C-20(S), or 20(S)

20 epimers, such as 20(S)-Rb2 and 20(S)-Rg3 respectively. Currently, mixtures of

20(R) and 20(S) epimers are very difficult if not impossible to separate. Thus the

mixture has lower efficacy than that of 20(S) epimer. Furthermore, all previously

discovered ginsenosides and sapogenins either have sugar moieties at C-3, C-6 or-

C-20, or have a hydroxyl at C-20, or have both.

25
‘ SUMMARY OF INVENTION

This invention relates to a group of novel sapogenins, their use in anti-

cancer applications, and to a process for their production. More particularly, this

30 invention pertains to a novel group of dammarane sapogenins, PAM-120, PBM-110
and PBM-100 (the dammarane sapogenin structure in these three sapogenins is
specifically clean of any sugar moieties (glycons) at any position and a hydroxyl at
C-20) and PAN-20 and PAN-30 (the dammarane sapogenin structure has sugar
moieties (glycons) but is free of hydroxyl at C-20), obtained by chemical cleavage

35  of dammarane saponins. The invention also includes a novel application of the said
sapogenins for anti-cancer treatment by using them separately or together, and/or
jointly with other drugs, as well as to the process of producing these novel



m xture has lower efficacy than that of 20(S) epiner. Furthernore, all
previously discovered gi nsenosi des and sapogeni ns either hav_qh§wﬁ 6

noi eti es aVOQ@3/B10182- 6 or C- 20, or have a hydroxyl at GC 20;por/C W(ﬂl‘ElDth. 25
SUMVARY COF | NVENTION This invention relates to a group of novel sapogenins,
their use in anti- cancer applications, ;and to a process for their
production. More particularly, this 30 i'nvention pertains to a novel group
of dammarane sapogeni ns, PAM 120, PBM 110 and PBM 100 (the danmmarane
sapogeni n st r yggdgesins SaREAGvel Bérﬁﬁla_ﬁa@a_@%%ﬁefﬁxskﬁow%ﬁ@ﬂsiﬂ Cﬁh%&g%%ﬁ@c of any
sugar noieties h%gl Cﬁgg) at n‘ﬁgpggl tion and a hydroxyl gt - Hrdt
PAN-20 and PAN 3¥’P -dmﬁa - 406, B AAmEaFanssapeeeRing show apexpegied ands
(gl ycons) but superioreetivity hgadnso xydlti-airugred3jant edicaisned by chemi cal cl eavage
35 of dammarane saponins. The invention also includes a novel application
of the said sapogenins for anti-cancer treatnment by using them separately
or togethe?, and/ orfhejigyention islirectest teer sapogepin accordivg ito #e foomile process of
produci ng these novel WO 03/010182 -3 - 4 JAN ' 2006 PCT/ CA02/01173

sapogeni ns. Sai d novel danmarane sapogeni gs} show sur prisi ng~ant i~ cancer
effect when applied. In particular, the ngvel da

unexpected and superior activity against J i
The invention is directed to a sapogeni
wherein R1 is H glc or glcl2 glc, R2¢
R, R2 and R3 are H, there are doubl ¢
24(25); and when 15 Rl is H R2 is OH
at positions 20(22) and 272(2Q);
there are doubl e bonds g¥
R2 is Hand R3 is H,

ancers. 5

S Hor S5 R3 is™ or OH and when
bonds at }positions} 20(21) and

10

wherein R1 is H, glc or glc'? glc, R2 is H or OH, R3 is H or OH; and when R1,
R2 and R3 are H, there are double bonds at positions 20(21) and 24(25); and when

15 RilisH, R2 is OH and R3 is OH, there are double bonds at positions 20(22) and
25(26); and when R1 is H, R2 is OH and R3 is H, there are double bonds at
positions 20(22) and 24(25); and when R1 is glc, R2 is H and R3 is H, there are
double bonds at positions 20(21) and 24(25); and when R1 is glc*%glc, R2 is H and
R3 is H, there are double bonds at positions 20(22) and 24(25); and

20  pharmaceutically acceptable compositions incorporating said sapogenins.

The invention in one embodiment is directed to a sapogenin according to the
formula:

25



doubl e bonds at positions 20(21) and 24(25); and when R is glc', 2glc, R
is Hand R3 is H there are doubl e bonds at positions 20(22) éﬁdm%dﬂ%S);
and 20 pharW8d01418%| | y acceptabl'e conpositions incorporati RgT&A0N01173
sapogeni ns. The invention in one enbodinment is directed to a sapogenin
according to the fornula: 25 WO 03/010182 4 - 4 JAN 2006 PCT/ CA02/01173
The invention in a second enbodinent is™directed to a sapogeni n accordi ng
to the fornula: 5 PBM 100 The invention in a third enbodinent is directed
to a sapogenin according to the formula: PBM 110 10 The invention in a
fourth enbodinment is directed to a sapogenin according to the fornmula: - 4
JAN 2006 5 The invention is a fifth enbodinment is directed to a sapogenin
according to the MuemicatioR ikbh&bndenbomif il A%kbGAR doldifiy US®
of a sapogenin gccording to the 10 fornula of the inventiorin trea |%g
cancer cells Wﬁaﬁjﬁﬂwgﬁ‘being suffering from cancer, conprising killing
cancer celds, inducing apoptosis in cancer ‘cells, or

PBM-100

The invention in a third embodiment is directed to a sapogenin according to
the formula: ‘

PBM-110

10

The invention in a fourth embodiment is directed to a sapogenin according to
the formula:




inhibiting nultiplication of cancer cells, or any conbination thereof. The
* sapogenins of the invention are particularly useful in treating drug

resi stant cancer cells (MDR) in a hunan being suffering from cancer,
conprising using the 15 sapogenins either singly, or in conbiingtN 266 wi t h
one another, or in conmbination wth other chenotherapy agents. The
invention also pertains to a nethod eP treating cancer in human beings or
~other animals suffering fromcancer conprising admnistering to said human
20 beings or other animals a therapeutically effective anount of a
conposition conprising one or nore of PAM 120, PBM 100, PBM 1 10, PAN- 20
and PAN-30. The Mkt iedntiomiseOfifth iesiodinkdid i dEetsdi t6 al sajoghisbramgagount  of
PAM 120, Pﬁ‘[\é%ﬁ% .. PBM 110, PAN 20 and PAN-30, with or without one or nore
25 phar maceutt P?'acceptable carriers. The active ingredient can be

adm nistered in a dosage of between 5 mcrograns to 50 grans per 1 kg body
wei ght per day. A preferred range is 50 mcrograns to 5 grans per 1 kg
body wei ght per day. The - 4 JAN 2006 -6 form of the conposition can be
selected fromthe group consisting of an orally admnistrable form an
injectable form and a topically applicable form The orally adm nistrable
formcan be selected fromthe group consisting of a 5 tablet, a powder, a
suspensi on, an enul sion, a capsule, a granule, a troche, a pill, a liquid,
a spirit, a syrup and a | enonade. The injectable formcan be selected from
the group consisting of a liquid, a suspension and a solution. The
topically applicable formcan<e selected fromthe group consisting of a
drop, a paste, an ointnent, a Jliquid, a powler, a plaster, a suppository,
an aerosol, a lininment, a 10_1¢tion, an enena and an emul sion. The

conmposi tion can be admini sferfd to human beings or other animals who are
recei ving one or nore oth i -cancer treatnents. The conposition can be
formulated with one o i er arlisk-cancer agents, for additive
treatnment effects, or nergi stic treatment effects on nulti-drug

resi stance cancéF?”o(’any ot her cancer type.

The invention also pertains to the use of a sapogenin according to the

10 formula of the invention in treating cancer cells in a human being suffering from
cancer, comprising killing cancer cells, inducing apoptosis in cancer cells, or
inhibiting multiplication of cancer cells, or any combination thereof. The
sapogenins of the invention are particularly useful in treating drug resistant cancer
cells (MDR) in a human being suffering from cancer, comprising using the

15  sapogenins either singly, or in combination with one another, or in combination
with other chemotherapy agents.

The invention also pertains to a method of treating cancer in human beings
or other animals suffering from cancer comprising administering to said human
20  beings or other animals a therapeutically effective amount of a composition
comprising one or more of PAM-120, PBM-100, PBM-110, PAN-20 and PAN-30.

The method can comprise a pharmaceutically effective amount of PAM-120,
PBM-100, PBM-110, PAN 20 and PAN-30, with or without one or more
25  pharmaceutically acceptable carriers. The active ingredient can be administered in a
dosage of between 5 micrograms to 50 grams per 1 kg body weight per day. A
preferred range is 50 micrograms to 5 grams per 1 kg body weight per day. The



15 The invention al so includes the incorporation of the sapogenins
according to the invention in foods, health foods, nutritional products,
nat ural. products and alternative nedicine products. 20 The invention al so
pertains to a process of preparing a sapogenin which conprigegpNdftiduci ng a
gi nsenosi de extract fromplants selected fromthe group consisting of
panax gi nseng, panax qui nguefol and pghax notogi nseng, and proceedi ng
according to the follow ng steps: (a) mixing the ginsenoside extract wth -

water; (b) (4 l‘){5l t he. gi nsenosi de tract and water, with a short-chain
(1-5 25 car tﬁg mgxl}f’a ‘tﬁgf‘ CQPBSHBIP%@)% ﬁl"l%ﬂ“ﬂ)ﬁ‘o“é‘sﬁ%?é% gell¥t hanol

solution to apimnismi)laform xnlnjectabledotrn] andd apically bpslicableUbiant m xture in a
reaction tank so that the resultant m xture can undergo chem cal reactions

under required hlﬁ1 tenperature and high pressure; or (c) (i)
al ternatively, eragalihadginistrabledortescan be selettedvtbin the lgeoupl congisiing ofia xi ng
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hi gh t enper alidigoup @eﬂsmir@fbfwlﬁﬁﬁ& raesusééﬂslﬁf 4l SoRionS aftte teglchﬁy conpl et ed,
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od
fromthe et REPHS! eff(‘f‘lf?%%eéﬁ ("g? rony the-8TQUR ?@‘Stsgﬁg ab3 drepe aPRsEg@hi ns from
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cancers or any other cancer type.
15
The invention also includes the incorporation of the sapogenins according to
the invention in foods, health foods, nutritional products, natural products and
- alternative medicine products.

20 The invention also pertains to a process of preparing a sapogenin which
comprises producing a ginsenoside extract from plants selected from the group
consisting of panax ginseng, panax quinguefol and panax notoginseng, and
proceeding according to the following steps: (a) mixing the ginsenoside extract
with water; (b) (i) mixing the ginsenoside extract and water with a short-chain (1-5

25  carbon) alkali-metal alcoholate solution or a hydroxide-ethanol solution to produce a
mixture; and (ii) placing the resultant mixture in a reaction tank so that the resultant
mixture can undergo chemical reactions under required high temperature and high
pressure; or (¢) (i) alternatively, mixing the ginsenosides extract with ethanol; (ii)
mixing the extract and ethanol with alkali-metal alcoholates solution to produce a

30  mixture, and (iii) placing the resultant mixture in a reaction tank so that the
resultant mixture can undergo chemical reactions under required high temperature
and high pressure; (d) after the reaction is completed, collecting an intermediate
product of a mix of ginsenosides and sapogenins from the ethanol mixture; and (¢)
separating the desired sapogenins from the intermediate saponin-sapogenin mixture

35 by silica-gel-column chromatography. |



BRI EF DESCRI PTI ON OF DRAW NGS I n drawi ngs which illustrate.specific

enbodi mrents of the invention, but 10 which should not be construpd 78§
restrictingvobzompe2rit or scope of the invention in any waycr/Ehéigrsl
illustrates a graph of tunor inhibiting effect of various ginsenosides on
B16 cells. 15 Figure 2 illustrates a gr%ph of tunmor inhibiting effect of
various ginsenosides on drug resistant ‘human breast cancer cells MCF7r.
Figure 3 illustrates a plot of the synergistic effect of PAM 120 vvith

(I 0strates a plot U S5 BEAT bRt E S SRR mee Sy el siooiin o ug
r esi st ant humirdinxédesor mmﬁsm brdroxidpCHbe alidfi-Betglialeolvlatey Mutroatc&stha gr aph
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Figure 7 ikl uasoaz,(;e)@@mfdltwf@ataabﬁpﬁa‘ssdrw@apr@‘ﬁmeﬁszswmn be used to
obtai n the sapogenins according to the invention. DESCRI PTION 35 Throughout
the follow ng description, specific details are set forth in order to
provi de a nore thorough unde BRIBED)ERCRIPTION OR\RRAMWINGSHowever, the

I nvention - 4 JAN 2666 8 may be practiced without these particulars. In

ot her instances, well known el enents have not been shown or described in

detail to avoid undedeasiags Mpickodusirainspecific enhodimentsof thadewsntiomding, t he
speci i cagpon vifiech sHodtd ASiSheAddhsirted’R reafidintefle sPirftdr scope of the invention in

. any way:

Figure 1 illustrates a graph of tumor inhibiting effect of various ginsenosides
on B16 cells.
15 |
Figure 2 illustrates a graph of tumor inhibiting effect of various ginsenosides
on drug resistant human breast cancer cells MCF7r.

Figure 3 illustrates a plot of the synergistic effect of PAM-120 with cisplatin
20 on drug resistant human breast cancer cells MCF7r.

Figure 4 illustrates a plot of the synergistic effect of PAM-120 with taxol on
drug resistant human breast cancer cells MCF71.

25 Figure 5 illustrates a graph of the therapeutic effect of PAM-120 on mouse
intracranial human malignant glioma (U87) model.

Figure 6 illustrates a graph of the therapeutic effect of PAM-120 on mouse
subcutaneous human malignant glioma (U87) model.

30
Figure 7 illustrates a flow chart of two processes which can be used to
obtain the sapogenins according to the invention.
DESCRIPTION
35

Throughout the following description, specific details are set forth in order
to provide a more thorough understanding of the invention. However, the invention



illustrative, rather than a restrictive, sense. 5 This invention relates to
a physically obtained group of novel conpounds as follows: -

Danmar a- 20(21) - di ene- 3, 12-di ol (named as PAM 120); -1 JAN 2008

Damrar a- 20( 22E) - di ene- 3, 12, 24-triol (named as PBM 100); 10 -

Dammar a- 20( 22E) - di ene- 3, 6, 12- triol (named as PBM1 10);

3- 0- p- D- gl ucopyr anosyl - dammar a- 20( 21)~-&i ene- 3, 12-di ol (named as PAN- 20);

“and 3-0-[ p- Dgl ucopyr anosyl (1-->2) - p- D- gl ucopyr anosyl ] - danmar a-
as PAN-30). 15 The chem cal fornmul as,

20( 22E) - di en 12-dj.ol amne

structures a{ﬂ@' 2 BRREtichs, ‘%ﬁé‘?"ég}leé? P%HCEE‘ISOf In gfherdpwances, wall kipwibelements
conpounds arlmvshow\beenrshb\lueofdbdcﬁibedlm 0egie %o a\%?d)ﬁﬂ%@és@arﬂ Mb n%thamrara
20(21)-dien di o Struct u

Mol ecul ar fgrr“?&nl%l%n &69@8@ ‘(‘%)SP‘T%AM@%'&PéPdS&é%VGH%& afﬁ&‘? aQ{v“?H‘Z{PJ,)"“‘The

"H NMR spectlﬂ'ﬂﬁﬁﬁa(lsaﬁamelzthmmlctlm sshawn signals at 85.28 (1H, br.t),
65.14 (1%-1, s), 64.90 (1H s), 61.67 (3H, s), 81.60 (31-1, s), 81.23 (3H,
s), 81.06 (3H, s)..61.03 (311, s), 80.95 (3H, s) and 80.90 (3H, s). (5) The
13C NVR spectr umvlzhi"%mlew relagmd Ine physicatlyvabtainegrgaoup oft n38bedipounds 49 |

828. 31 (C 2)olld¥#3. 02 (C3),,540.30 (C4), 856.46 (C5), 818.84 (C 30 6),

USRI TR I WO R
Dammara-20(22E)-diene-3,12,24-triol (named as PBM-100);
10 - Dammara-20(22E)-diene-3,6,12-triol (named as PBM-110);
- 3-0--D-glucopyranosyl-dammara-20(21)-diene-3, 12-diol (named as
PAN-20); and
- 3-0-[p-D-glucopyranosyl(1—+2)-p-D-glucopyranosyl]-dammara-
20(22E)-diene-3,12-diol (named as PAN-30).
15
The chemical formulas, structures and spectrum characteristics of the above
listed novel compounds are shown on the following pages:

Sapogenin PAM-120
20 Dammara-20(21)-diene-3,12-diol (named as PAM-120)

(1) Structural formula:

2) Molecular formula: C, H,,0,
3) Molecular weight: 442.723
25 @) The 'H-NMR spectrum (300 MHz, C,D;N) has shown signals at 55.28 (1H,
br.t), 85.14 (1H, s), 64.90 (1H, s), 81.67 (3H, s), 51.60 (3H, s), 61.23 (3H,
s), 81.06 (3H, s), 81.03 (3H, s), 80.95 (3H, s) and 0. 90 (3H, s).
) The ®C-NMR spectrum (75.4 MHz, C,D,N) has shown sngnals at 639.57
(C-1), 828.31 (C-2), 878.02 (C-3), 640.30 (C-4), 56.46 (C-5), 518.84 (C-
30 0), 835.46 (C-7), 637.53 (C-8), 851.03 (C-9), 839.61 (C-10), 832.76 (C-



672.51 (C12), 848.29 (C13), 851.27 (C14), 832.68 (C 15), 827.12 (C 16),
852.51 (C-17), 815.91 (C-18), 816.61 (C 19), 8155.57 (C 20), _B 8 (C
21),,533. 9Wd(@Bro3ds2 830.82 (C23), 8125.38 (C 24), 8131. 24 py; 011549 81
(C26), 61-1.81 (C27), 828.73 (C-28), 616.34 (C-29) and 617.06 (C30). 5
Sapogeni n PBM 100 Danmar a- 20( 22E) - di ene- 3, 12,24 triol (named as PBM 100)
(1) Structural formula: PSM 100 10 (2)9I\7bl ecul ar fornmula: C30H50O4 (3)
Mol ecul ar weight: 474.721 (4) The 1H NWR spectrum (300 MHz, C5D5N) has
shown signals at 85,31 ) 5.22 (1H .s),.84.82 (1H,.s), 81 .95
sy U1 81 (a2 (EDeati anc 13, S 2Tk 1B iaZ s i Eonen. 10
(3H, s), 61.06 (352N @17)881981 16-188H16591 ((-59), T185.3B R s1p8aBr(M (75. 4

1 S0, 10 SN Ot e g Byl Al © -

.650. 55 (CG9), 839.(C¢RQCI0P] (622),028(73-(C-29), 51632 (GR9) and 2)7.08803a¥. (C 13),
650. 73 (Cz14), 632.69 (C 15), 827.52 (C16), 20 850.92 (C17), 817.80

(G 18), 6?7. 70 (G19), 6140.11 (C 20), 813.23 (C 21), 6124.63 (C22),
830.04 (C 23&%&@&’2&&3 1001y | 6149.90 (C-25), 6110.54 (G 26), 817.80
(C27), 628, HarkiGn? P00, dihell1 29k taior Medleé PENE-86)). 25 WD 03/ 010182
-10 Sapogenl PBM (22E) di ene- ,12-triol (so naned as

PBM 110) (1) Dot r 'f“&P-é? BPRE o

PEM-100

10 (2) Molecular formula: CyH;, O,
(3  Molecular weight: 474.721
(4)  The 'H-NMR spectrum (300 MHz, C,D,N) has shown signals at §5.31 (1H,
br.t), 85.22 (1H, s), 54.82 (1H, s), 61.95 (3H, s), 51.81 (3H, s), 81.66 3H,
s), 81.64 (3H, s), 51.47 (3H, s), 61.19 (3H, s), 61.06 (3H, s) and 1.03
15 (3H, s).
®) The BC-NMR spectrum (75.4 MHz, C,D;N) has shown signals at 639.48
(C-1), 627.52 (C-2), 878.48 (C-3), 840.42 (C4), 861.86 (C-5), 667.77 (C-
6), 847.69 (C-7), 841.48 (C-8), 650.55 (C-9), 8639.48 (C-10), 832.02 (C-11),
872.63 (C-12), 650.47 (C-13), 850.73 (C-14), 832.69 (C-15), 627.52 (C-16),
20 $50.92 (C-17), 617.80 (C-18), $17.70 (C-19), $140.11 (C-20), 613.23 (C-
21), 6124.63 (C-22), 830.04 (C-23), 878.00 (C-24), 5149.90 (C-25),
5110.54 (C-26), 517.80 (C-27), 628.94 (C-28), 616.56 (C-29) and 517.14
(C-30).

25



- 4 JAN 7000 PCT/ CA02/01173 .5 (2) Mol ecular formula: C30H5003 (3)

Mol ecular weight: 458.722 (4) The 1H NWMR spectrum (300 MHz, Ca05 '
shown si gn®¥G03@1088. 31 (IH, br.t), 65.51 (1H, t, J=7.2 Hz)pcﬁg ?? s),
81.85 (3H, s), 61.65 (3H, s), 81.64 (3H, s), 81.47 (3H, s), 81.19 H s),
81.03 (3H, s) and 61.01 (3H, 10 s). (5) The '3C NWR spectrum (75.4 Mz,
C5D5N) has shown signals at 639.48 (d®y, 827.52 (C2), 878.48 (C-3),
840.42 (C-4), 861.86 (C5), 667.77 (C 6), 847.69 (C7), 641.48 (C8),
650.55 (CG9) 639.4 - , 632.02 (C11), 672.63 (C12), 850.47 (C 13),

850. 73 (C- 14%2 ), 827.52 (C-16), 15 850.92 (C-17), 617.80

(G 18), 817. Mn(rﬁhﬁaQZO(ZBE)ﬂ-ﬂxehé-%(;lmml Gddanibd(£S-PEM)-110124. 63 (C 22),

630. 04 (C 23 gé’?‘gﬁ?&g %%A‘h 5131.33 (C-25), 625.76 (C-26), 817.50
(C—27),628.9 (C— ?0-29) and 817.14 (C 30). WO 03/010182 -11 -
4 JAN 2006 PCT/ CA02/ 01173 Sapog-eni n PAN- 20

3- O R D- gl ucopyr anosyl - danunar a- 20( 21) - di ene- 3, 12-di ol (naned as PAN 20)
(1) Structural fornmula: ON PAN-20 5 (2) Mol ecul ar formula: C36H6007 (3)
Mol ecul ar wei ght: 604.863 (4) The ' H NWR spectrum (300 WMHz, CSDSN) has
shown signals at 84.92 (IH d, }¥=7.5 Hz), 85.29 (1H, br.t), 85.14 (1H, s),
84.90 (1H, s), 81.66 (3H, s),

PBM-110

Ho

-5 () Molecular formula: C;yH,0;
(3)  Molecular weight: 458.722
4  The 'H-NMR spectrum (300 MHz, C,D,N) has shown signals at 55.31 (1H,
br.t), 85.51 (1H, t, J=7.2 Hz), 62.01 (3H, s), 81.85 (3H, s), 61.65 (3H, s),
61.64 (3H, s), 81.47 (3H, s), 61.19 (3H, s), 81.03 (3H, s) and 51.01 (3H, :
10 s). '
(5)  The ®C-NMR spectrum (75.4 MHz, C,D,N) has shown signals at 539.48
(C-1), 827.52 (C-2), 578.48 (C-3), 840.42 (C-4), 561.86 (C-5), 667.77 (C-
6), 847.69 (C-7), 641.48 (C-8), 850.55 (C-9), 639.48 (C-10), 632.02 (C-11),
872.63 (C-12), 650.47 (C-13), 850.73 (C-14), 632.69 (C-15), 627.52 (C-16),
15 850.92 (C-17), 617.80 (C-18), 617.70 (C-19), 6140.11 (C-20), 813.23 (C-
21), 8124.63 (C-22), 630.04 (C-23), $124.63 (C-24), 5131.33 (C-25),
825.76 (C-26), 817.50 (C-27), 628.94 (C-28), 816.56 (C-29) and 617.14 (C-
30).




81.60 (3H, s), 81.30 (3H, s), 81.02 (3H, s), 80.98 (3H, s)., 60.98 (3H, s)
10 ‘and 80.81 (3H, s). (5) The 13C NMR spectrum (75.4 Mz, CSDSNYAN 35

agl ycon nowetyofrasz shown signals at 839.34 (G 1), 627.13 perhori
(G3), 640.26 (CG4), 656.47 (C5), 618.52 (C-6), 635.40 (C7), 837/. 1
(&G8), 650.91 (CG9), 839.74 (G 10), 832.73 (CG11), 872.47 (C12), 648.30
(G13), 651.26 (C14), 632.74 15 (G 19)l,- 626.78 (C-16), 852.52 (C17),
815.86 (C18), 816.52 (C19), "~ 6155.58 (C20), 6108.19 (C 21), 633.91

(C-22), 830.82 (C23),.6125.39 (G 24), 8131.25 (C25), 625.81 (C 26),

617. 81 (C-27M2@m$§§é928) 616.83 (C-29) and 617.05 (C-30). The 13C NMR
ggggt (r)gm( g?@ 82 deapstinos l@((l) 878. %0@%)3 )8%%5172;&?2 (C 4" )ssgg%m%gt(c 5")
and 663. 14 (6)6 )gZ‘V\iS“ffé%%‘I‘é‘i 12 - 4 JAN 2006 PCT/ CA02/ 01173 Sapogeni n
PAN- 30

3- 0O [13-D gl ucopyranosyl (1- +2) - p- D- gl ucopyr anosyl j - dammar a- 20( 22E) - di ene-
3,12-diol (named as PAN-30) (1) Structural forrmula: 5 PAN 30 (2) Ml ecul ar
formul a: C42H70012 (3) Mol ecul ar weight: 766.587 (4) The 13C NVWVR spectrum
(75.4 MHz, C5D5N) has shown ysihvgma at 639.17 (C1),,528.00 (CG2), 688.82
(C3), 640. 14 (C4), 856.2 818.33 (C 10 6), 635.24 (C7), 839.60
(C-8), 650.66 (C9),,536 G gg% 10 (G- 11), 872.49 (C12), 850.33
(C13), 850.91 (C14), 4 (G 15) 26.64 (C-16), 650.80 (C17), 816.35
(C18), 616.49 (C 1%s .06 (C20), 613.07 (C

5 () Molecular formula: CyHy O,
3) Molecular weight: 604.863
4) The 'H-NMR spectrum (300 MHz, C,D;N) has shown signals at 54.92 (1H,
d, J=7.5 Hz), 85.29 (1H, br.t), 65.14 (1H, s), 4.90 (1H, s), 61.66 (3H, s),
51.60 (3H, s), 61.30 (3H, s), 81.02 (3H, s), 60.98 (3H, s), 60.98 (3H, s)
10 and 50.81 (3H, s).
(5)  The B®C-NMR spectrum (75.4 MHz, C;D,;N) for aglycon moiety has shown.
signals at 639.34 (C-1), $27.13 (C-2), 588.82 (C-3), 840.26 (C4), 856.47
(C-5), 518.52 (C-6), 835.40 (C-7), 837.12 (C-8), 8650.91 (C-9), 839.74 (C-
10), 632.73 (C-11), 872.47 (C-12), 848.30 (C-13), 551.26 (C-14), 632.74
15 (C-15), 526.78 (C-16), 852.52 (C-17), $15.86 (C-18), 516.52 (C-19),
6155.58 (C-20), 5108.19 (C-21), $33.91 (C-22), 630.82 (C-23), $125.39 (C- - -
24), 8131.25 (C-25), 625.81 (C-26), 617.81 (C-27), §28.73 (C-28), 516. 83
(C-29) and 617.05 (C—30) The BC-NMR spectrum (75.4 MHz, C5D5N)
for 3-glucopyranosyl has shown signals at $107.00 (C-1"), 575.82 (C2M),
20 578.79 (C-3"), 871.94 (C4"), 578.39 (C-5") and 663.14 (C-6").



21), 6123.21 (C-22), 627.35 (C-23), 6123.54 (C-24), 6131.16 (C-25), 825.60
(C-26), 617.66 (C-27), 828.73 (C-28), 615.72 (C-29) and 816. 92~ { GAN 2 30) .

The i nvent wwe ofi@oeg2n have di scovered that the dammarane SappEeRiatho117
structure that is nodified to be specifically clean of any sugar noi Hies
(glycons) at any position and free of hydroxyl at C 20 has surprisingly
i nproved effectiveness in 20 treating-d2ncers, particularly in treating
mul ti-drug resistant cancers, conpared to sapogenins that have sugar

nmoi eties on the structure or a hydroxyl at G20 The inventors have

unexpect edl y Sapogemin RAN-8\\t 120, PBM 110 and PBM 100, which all fall into
this chem Ca'3-Qaﬁaqg%lNoop?ﬁﬁiﬁ)sﬂ(ﬁ_atﬁ*i-Iﬁ@ldcoﬁﬁ‘&ﬁ%ylﬁﬁi:ﬁﬁiar&mQm{)lmén(f‘ﬁnOVVn
saponi ns and _s genins. _In cul ar, these three sapogenins, an
especial ly Zé’ﬁ&qgﬁ?mgﬁﬁﬁ‘éh singly effective activity in the
treatment of (mul tiStelictigal foamilat ant cancers. WO 03/010182 -13 - | JAN 2005
PCT/ CA02/ Q1173 The inventors have al so surprisingly and unexpectedly found
that a dammarane sapogenin structure which is free of a hydroxyl at C 20,
even though there may be a sugar noiety on the structure, denonstrates
effective anti-cancer activity, particularly in the treatnent of

mul ti-drug resistant cancers. PAN20 and 5 PAN-30, according to this
invention, fall into this latter_tategory. Wiile the inventors do not w sh
to be bound by any adverse tpegglies if proved to be unfounded, the
inventors offer the followingg ds an aid in understanding the invention. It
seens that sapogenins tha no hydr oxyl at C- 20 conpared to 10
sapogeni ns that have a %* yT at Gal@ are surprisingly effective in
cancer treatnment. |t o,geens that a sapogenin that does not have a
sugar noiety (glycdhy® On tthe sapogenin structure, is nore effective than
sapogenins that include a sugar noiety. It also seens that the diol is
nore effective than the triol. None of this

(2) Molecular formula: C,H,;,0,,
(3)  Molecular weight: 766.587 .
(4)  The ®C-NMR spectrum (75.4 MHz, C5D5N) has shown signals at $39.17
(C-1), 828.00 (C-2), 588.82 (C-3), 840.14 (C4), 856.29 (C-5), $18.33 (C-~
10 6), 835.24 (C-7), 839.60 (C-8), §50.66 (C-9), $36.91 (C-10), 632.10 (C-11),
872.49 (C-12), 850.33 (C-13), 650.91 (C-14), 532.54 (C-15), 626.64 (C-16),
850.80 (C-17), 616.35 (C-18), 616.49 (C-19), 6140.06 (C-20), 613.07 (C-
"21), 8123.21 (C-22), 827.35 (C-23), 6123.54 (C-24), 6131.16 (C-25),
525.60 (C-26), 517.66 (C-27), 628.73 (C-28), 615.72 (C-29) and 616.92 (C-
15 30).

The inventors herein have discovered that the dammarane sapogenin
structure that is modified to be specifically clean of any sugar moieties (glycons) at
any position and free of hydroxyl at C-20 has surprisingly improved effectiveness in

20 treating cancers, particularly in treating multi-drug resistant cancers, compared to
sapogenins that have sugar moieties on the structure or a hydroxyl at C-20 The
inventors have unexpectedly found that PAM-120, PBM-110 and PBM-100, which
all fall into this chemical category, have greater anti-cancer effect than other known
saponins and sapogenins. In particular, these three sapogenins, and especially

25 PAM-120, show surprisingly effective activity in the treatment of multi-drug
resistant cancers.



could be predicted, or forecast w thout testing the sapogenins of the
“invention. 15 According to this invention and varying with the ls¢Meliiiy of
synptons &%)e¥418H2ed by the patient, the active daily dosepofics@maggni n
PAM 120 is 0.1 mg - 10 g per kg of body weight, or preferably, 1ng - 1 g
per kg of body weight. The active daily dose of sapogenin PBM 110 is 0.1
ny - 10 g per kg of body 20 weight, orl3preferably, 1ng - 1 g per kg of body
WfEl gh'él The ﬁctive dai:cy dose of sapogenin PBM 100 is 0.1 ng - 10 g per kg
o] ody weight, or_ preferably, - .1 er kg of ho ght. The active
daily dose of sap m"ﬁmpm\?%’ﬁ aisgg%lmnsm%ygmisn%pﬁgp&gg&g\ﬁe@gm wei ght, or
pref erabl yiD ddmégar'aﬁe gapogenik gtrattubo dpichds dlet of Ahgdmayl ateC-28j yendheaghof
sapogeni n 5.0, - . r ' ferably,
T T g peeitgmey bR aayRt ok SR subfhatt, defisniante RIS anPlaBESl £ B 1Y
‘i nventi on coativitsispatieuiarly amths weatmpet of $ayly-dyes wsisap eapearsn sPANNMO12G,

PBIE 100, PBIpA1030, At e RAM Hion il ntoR s Qegiyher  ant i - cancer
agent, used with or wthdut one or nore 30 pharmaceutically acceptable
carriers such as solid and liquid excipients. The adm nistration forns of
the sai d anti - canpgiileadé iiven@e£ a6 dongish @ bbdoundivemiy aivesseahdariet & as

follows: Injection for L ncl.udi ng but pot, |tmted to inke . (|
35 injecti onPrOiVﬁ‘? F%{?%H%En Eir&‘%/f'h% UM t?{sooﬁfer &ebto@? WS aﬁ{l élgﬁ%%&%nén §'M
targ fet ed- t i sthednventient iToseems thajsapopenins [thatihams no bydrozsyl ait(-80 sompared $6 on, or
any forng, 0 - g iy forms,
I ncl udi @ bu pg‘gélg# %gfgﬁéﬁo@%%@%gﬁ %(g%gusrlwﬁf&%%?% gllﬁllers
suspensi ons, trpwmgat sTt alsorseems thata|sapegerinsthatdgs BOtRAYE 2 sygRr moiety (glycon)
' on the sapogenin structure, is more effective than sapogenins that include a sugar
moiety. It also seems that the diol is more effective than the triol. None of this
could be predicted, or forecast without testing the sapogenins of the invention.

15
According to this invention and varying with the severity of symptoms

experienced by the patient, the active daily dose of sapogenin PAM-120 is 0.1 mg
- 10 g per kg of body weight, or preferably, 1mg - 1 g per kg of body weight.
The active daily dose of sapogenin PBM-110 is 0.1 mg - 10 g per kg of body

20  weight, or preferably, 1mg — 1 g per kg of body weight. The active daily dose of
sapogenin PBM-100 is 0.1 mg - 10 g per kg of body weight, or preferably, 1mg
- 1 g per kg of body weight. The active daily dose of sapogenin PAN-20 is 0.1
mg — 10 g per kg of body weight, or preferably, Img - 1 g per kg of body
weight. The active daily dose of sapogenin PAN-30 is 0.1 mg - 10 g per kg of

25  body weight, or preferably, 1mg - 1 g per kg of body weight.

The anti-cancer agent according to this invention contains one or more of the
said novel sapogenins PAM-120, PBM-100, PBM-110, PAN-20 and PAN-30, with
or without other anti-cancer agent, used with or without one or more

30 pharmaceutically acceptable carriers such as solid and liquid excipients.

The administration forms of the said anti-cancer agents according to the
invention are listed as follows:
- Injection forms, including but not limited to intramuscular (IM)
35 injection, intravenous (IV) injection, subcutaneous injection and
targeted-tissue injection in aqueous solutions, oil solutions, emulsion,
or any forms;



Topical form including but not limted to drops, |otions, enenas,
oi ntnents, suspensions, paps, pastes, suppositories, aerosols, -i JAN i

cat apl asmaswoasmi®gii ers, lininents, and plasters. This inv
relates to a production process that can be used to com*rergleg)lclg‘raﬂ31 liguce

t he above nentioned novel danmarane sapogenins for anti- cancer
applications through chem cal cleavage ldnd sem -synt hesis of dammarane 10
saponins. Figure 7 illustrates-a flow sheet of two alternative processes
which can be wutilized to produce the sapogenins according to the

i nvention. The producti Qﬁal fﬂ?%é@@u@@gbﬂﬁnﬁdwﬂﬁéablmﬁﬂpﬁdﬂﬁ,lg’amlgaener al .

g![ ns;anos![ dest(gl fso cal : I I cb%h@s el ngld ru (f{d Re,
etc extracte romp .S sel ec eF se suc as panax
gi nseng, panax qui“nguef@ ‘ﬁﬂcfeﬁﬁﬂ‘é’ﬁ“ﬂg’c &%Wﬁﬁ? » SRENAS, ) t he
p_rg)(r:]essi acco(rjldit Eg to Edmnenems/mspmnngqnps qiastgs rﬁlppﬁﬁt}oﬁeﬁ atwjlzsolsltl rﬁtI mtxed
Wi wat erz an en w -metal al cohol ate
sol ution 05r hydr oxi de- eﬁ@%sb ut ﬂ]f{e}s Wéﬁg’?%lpiﬂl%}r%’hen put into a

reaction tank 20 to undergo chem cal reactlons under required high

tenperature and hi ?lélis Eﬁ\‘r’e'%ﬁHﬁ %lso r@ﬂaﬁe@ "tc5‘ Qﬁak&ﬁkﬁm Eﬁi&&!s%at%ﬂ PEReS fhes are

first mxed with ethanol hen wt al kal' 1 =nmetal al cohol ates sol ution.
The ni xture iCOMBTCEYIRIP ‘Hi?tth? ﬁ‘?qye&n?@a@w Bovel dpRmagage SARRSERHS E7cttial

reactions undencére@plicaibokitirdulle oRahisilwleavagard @hiRyRBesH 6f dahifané he

reqwredcr?)erlod af time for the reaction to be conplete, the internediate
25 produ S of gi nsenosi des and sapogenins are collected fromthe
et hanol solution. The next step is to separate the desired darmar ane

sapogenins fromt X '

silica-gel -col urmrﬁﬁu* ?%) raeﬁ%?lo%ﬁé}éﬁé{rgfﬁfoo 5 |s |8r§:\?g%§| on, sal d
al kal i netal wihedso pradice ege@maamrdmgeto thg/@mmne "Bmpméu@m um
hydr oxi de or ;ﬁe&émw}u %% HfentidiCused &@%ﬂgﬂst«:ﬁ&lﬁ a%em&alu,mm

1l
can be 5 F50 sppnpsuctigiee RacRenBi Rorir Ee"f{ce%o{r“' el o
carbon at onsgindeng tfhindly isnsteay paax gihiseng)pabivequingubifioltand rpaﬁi:@ﬁ&&gnsédgeas
L?g(s:ts L?g It Zm Erg?vvéggﬁngﬁr a[tn%ee pgo%gssb ?icc%%xﬂg % tths5 vgﬁ%% ggneral gmtriésoar}e
- first mixed with water and then with short-chain (1-5 carbon) alkali-metal alcoholate
solution or hydroxide-ethanol solution. The mixture is then put into a reaction tank
20  to undergo chemical reactions under required high temperature and high pressure.
Alternatively, general ginsenosides are first mixed with ethanol, and then with
alkali-metal alcoholates solution. The mixture is thereafter put into a reaction tank
to undergo chemical reactions under required high temperature and high pressure.
After the required period of time for the reaction to be complete, the intermediate
25 product of a mix of ginsenosides and sapogenins are collected from the ethanol

solution. The next step is to separate the desired dammarane sapogenins from the
intermediate saponin-sapogenin mix by using silica-gel-column chromatography.
According to this invention, the said alkali metal can be potassium or sodium, the
hydroxide can be sodium hydroxide or potassium hydroxide, the concentration of
30 alkali-metal alcoholates solution or the concentration of hydroxide-ethanol solution
can be 5750% (W/V), and the short chain alcohol can be one with 175 carbon
atoms. In this invention, during the production process, the reaction tank’s
temperature can be between 1507300°C and the reaction pressure is between
2.578.4 MPa.
35
Cancers susceptible to treatment with the compounds of the invention alone
or in combination with a chemotherapeutic in accordance with various aspects of the



2.5-8.4 MPa. 35 Cancers susceptible to treatment with the conpounds of the
I nvention alone or in conbination with a chenotherapeutic in accordance
with various aspects of the - 4 JAN 2006 -15 invention may J[’n%‘{%MOth
primary and nmetastatic tunors and hyperplasias, including cafcCin s of
breast, colon, rectum |ung, oropharng, hypopharynx, = esophagus, stomach,
pancreas, |iver, gallbladder and bil &‘ducts, small intestine, urinary
“tract (including kidney, bladder and urotheliun), female genital tract 5

(i ncluding ¢ o nd ovaries .as |l as chorj.carcinoma and

gest at i onal qg‘%%‘éﬁc?ﬁyg@? ﬁlge gf’@‘epa{@?r)", and.p I {imors and AYPERIdN i ng
prostate, sdR¢lndingvarindmas of bresst,ewlamdegemiung| braphmyns) hypepbargni,ne gl ands
(Ll udl 19 Septil, QidhnackIpgibas. AUEH aRlIbMAR Na BBBHSL soBliipBslfle 25 0°!
as hemangi onas, nel anomas, ~sar cofms I 'ncl udi ng ose art1sing Tror bone and
soft ti ssuedrdanEpet (sludingokidney, daddsrand urptheling) + femadesgenitat ractbr ai n,

nerves, 6yeginchilthg'®m RJQkrtd, 26l YIarid ASKEIPSYIR inofHal 3 C]gltational

gl i obl ast onmgs, , reti.nohl astonas, neuromnmas,. neurobl ast onas,, wannonmas, and
neni ngi orrars’ﬂ)%r.dppﬂglggf?e‘gﬁ?ﬁ@gt malgeenpial tract Gneluding Prosiateorepinal yssigles.t he

i nvention |h estesramidrpet mael | wibrsy, &hlegﬁhélgllﬁlﬂdbﬁ@ﬁdl@diﬁ@me&hmﬁ%dk&ﬁtUi'ndi n
treating g 0 rs._su s | eukem as (i.e. chloronas,

pl asnacyt on&_rga 3%3 %1%@; is‘ﬁ‘g{%g“ué‘é % Eloasﬁlfwgwmas’n’% gpray §A§8NdRs and

cut aneous TAteluding/ihpseoanisingirembaie andrsdftitissoeh asrasl @b &apotisdgkioniay, and

non- Hodgki N'asd bviek ARITPONId he ik o

chenot herapgﬁt!tc @?fgﬁé brz:iﬂ-m%r?,l st’e?%ég’ ?I}]d)@g}rlrlgg%sa |C§nm‘é€%g?)§§tgwﬁ’or as one
si ngl e conmbigiemapraiohiastamase Etinpblastomasshauremas, Tipkroblasionias ofchaahomasyponent

admi ni st er edndmeniiicifisy! ThR6kle A¥pecBofahé ARVEhh, thd Mrfpdiids blfeNg i nto
consi der at i eIy eﬁ yat | ﬁ%{ﬁ .oft.f actﬁr_s sucH@as the et iﬁol ogy and severity of
the di sease "{REONL} Fupbinatiqn,Kih o chrmatisrapeuticmay plse bedisefikip treptingach
conponent .  hhmatopoietio eanceransh lag laudtointiss{. e eidoromasClasmiay eyl dnd thé1e

st andar gs mepRedel A Gfho?S of ltn%os?sxﬁl'ﬂgl)ﬁes NPGLIRES TR rf)?m[g)l;](}lnslalllfelu%anm1sa) Desk

and lymphomas (both Hodgkin's and non-Hodgkin's lymphomas).

The compounds of the invention and the chemotherapeutic may be
administered in combination separately or as one single combined pharmaceutical
20  composition. The amount of each component administered may be determined by
an attending clinician, taking into consideration a variety of factors such as the
etiology and severity of the disease, the patient's condition and age and the potency
of each component. the components may be administered in accordance with the
standard methodologies as, for example, disclosed in the Physician's Desk
25  Reference (PDR) published by Medical Economics Co. Inc. of Oradell, N.J.

One or more pharmaceutically acceptable carriers or excipients may be used
to formulate pharmaceutical compositions of the invention, including solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and

30  absorption delaying agents, and the like that are physiologically compatible. In
alternative embodiments, the carrier may be suitable for parenteral, intravenous,
intraperitoneal, intramuscular, sublingual or oral administration. Pharmaceutically
acceptable carriers may include sterile aqueous solutions or dispersions and sterile
powders for the extemporaneous preparation of sterile injectable solutions or

35  dispersion. Except insofar as any conventional media or agent is incompatible with
the active compound, use thereof in the pharmaceutical compositions of the
invention is contemplated. Supplementary active compounds can also be
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One or nore pharnaceutically acceptable carriers or excipi ‘ents @MNbgUrused .
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surfact ants. J*ﬁ“ﬂﬁn lyaﬁf’fl %o JQ??SF‘E{(’?’O T §9 g‘P&ﬁ@tﬁ?‘g‘éﬁ Bhﬁhe
agents, for cmnpmlhm Encgan@d apsdrptide oﬁtﬁesnjsctabieaempommmsdan bedurdmglml , or
sodi um chl or | i nj ectabl e
conposi ti onshc(gln t@e H% %@ éE&%ﬁéﬁ%ﬂﬁ%&FQﬁﬁﬁg{a&%hﬂ&% :&& on an
agent whiZh example, @pg@gt@aratg galts and gelatin, Moreover, the pharmaceutical

compositions may be administered in a time release formulation, for example, in a
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composition which includes a slow release polymer. The active compounds can be
prepared with carriers that will protect the compound against rapid release, such as
controlled release formulation, including implants and microencapsulated delivery
20 systems. Biodegradable, biocompatible polymers can be used, such as ethylene
vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters,
polylactic acid and polylactic, polyglycolic copolymers (PLG). Many methods for
the preparation of such formulations are patented or generally known to those
-skilled in the art.
25
Sterile injectable solutions can be prepared by incorporating an active
compound in the required amount in an appropriate solvent with one or a
combination of ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the active
30 compound into a sterile vehicle which contains a basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and freeze-drying which yield a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered
35  solution thereof. Pharmaceutical compositions may be formulated with one or more
compounds that enhance the solubility of the active compounds.
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Preparation Processes:ﬂ%@grrpl e 1: Preparation process of producing

PAM 120, PBM=100, and 0 [1] G nseng crude extract 10 g was dissol ved
in 40 nL of 95 % Btlhanddd HCI to neutralize pH to about 7, and expend the volume to

800 mL using water
15 [6] Extract 3 times with acetic ester, 100 mL each time
[71 Combine all the extracts, and reduce the pressure to dry. Thus,
obtain 3.8 g of dried extracts
[8] Grind and dissolved the extract in 20 mL of methanol, and mix the
methanol solution with silica gel

20 [91  Dry up the mixture, and then grind to fine powder
[10] Load the Silica gel column
[11] Wash the column with 60 mL of ether:petroleum benzin (1:3), and
thus, 250 mg of PAM-120, and 45 mg of PBM-100 were obtained
{12] Wash the column with 90 mL of chloroform:methanol (95:5), and
25 thus 50 mg of PAN-20 was obtained.

Example 2:  Another example of preparation process producing PAM-120,
PBM-100, and PAN-20
[1] 10 g of Ginseng crude extract was added into reaction tank
30 [2] Add to the reaction tank 100 mL of 5 N NaOH
[31 Set température to 270°C and pressure to 4.5 Mpa for 1 hour
[4] Reduce temperature to room temperature, then take out the

products
[5] Neutralize the pH to 7 using HCI
35 [6] Filter and keep the solids

(71 Dissolve the solids in 10 mL of 95% Ethanol
[8] Add water to make ethanol content less than 5%



[2] Add 40 nL of 5 N NaOH [3] Pour into the reaction tank, and set
tenperature to 240C, and 10 pressure to 3.5 Moa, for 1.5 hours [4] Reduce
tenperature to roomtenperature, and take the products out tD% &a&ﬁL[S]
Add HCl to neutralize pH to about 7, and expend the volune to é § usi ng
water 15 [6] Extract 3 tinmes with acetic ester, 100 nL each time [7]
Conbi ne all the extracts, and reduce” tRe pressure to dry. Thus, obtain 3.8
g of dried extracts [8 Gind and dissolved the extract in 20 nL of

met hanol, and m he . spolution with silica gel 20 [9] Dry up the
m xture, and therﬁ9 ri n%fpgtgp&(%%}élgggmg [10] Load the Silica gel colum

[11] Wash the colldth Vfiter 86l keep e slider : pet r ol eum benzin (1:3), and thus,
250 mg of PAM 12(11pndpASmEYoeds PBM 100 were obtained [12] Wash the col um
with 90 nL of chl ?éof orm nethanol (95:5), and 25 thus 50 ng of PAN- 20 was
obt ai ned. Exanpl d12} [Lissolweyl thopolids)in[ 1§ mppfteshanekanpl e of preparati on
process produci nq1PAMEjREs andHBM W0sol@ish PAN-20 10 g of G nseng crude

extract was added,inhto.reacti.on tan Add to the reaction tank 100 nL of 5
N NaOH Set terrpe(r{yt}ﬂr gD'Eyo&?%‘ﬁt‘%E? RasHP & efpraductdpa for 1 hour Reduce

tenperature to rdds t evipethatpusductstvigin 11 gksf silida gehe
[16] Grind and then load the silica gel column
[171 Wash the column with 100 mL of ether:petroleum benzin (1:3),
10 ' and thus, 60 mg of PAM-120, and 65 mg of PBM-100 were
obtained '
[18] Wash the column with chloroform:methanol (95:5), and thus 60
mg of PAN-20 was obtained.

15 Example 3: Comparison of Cancer Cell Inhibition Effects In Vitro Between
Ginsenoside 20(S)-Rh2 and Novel Dammarane Sapogenins
PAM-120, PBM-100, PAN-30 and their Composition
A. Method
Composition: 20(S)-Rh2 was provided by Shenyang Pegasus
20  Pharmaceutical R&D Co., China, with a purity of over 98%. The molecular
weight for Rh2 was 622.3. Sapogenins PAM-120, PBM-100 and PAN-30 were
derived from the process stated in Example 1. The molecular weights of PAM-
120, PBM-100 and PAN-30 were respectively 442.7, 474.7 and 766.6, and the
purity for each of the three agents was higher than 99%. Rh2, PAM-120, PBM-
25 100 and PAN-30 were dissolved 1 gram each separately in 100 mL absolute
ethanol and stored at 4°C. the agents were diluted with RPMI-1640 medium to
the desired concentrations as shown in Table 1.

Cells: Human non-small-cell lung carcinoma H46O cells were incubated
30 in RPMI-1640 medium added with 10% fetal calf serum, 100 units penicillin/ml,
and 100ug streptomycin/ml in 5% CO, at 37°C.

In vitro treatment: H460 cells were seeded in 96-well flat-bottomed
microtest-plates at 1.2x10° cells per well, six wells in each group, incubated in
35 humidified 5% CO, at 37°C for 24 hours with or without the agents according to
the schedule as shown below.
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the solution to obtain 3.6 g of produei2- [15] Mx the products with 11 g

of silica gel [16] Gind and then load the silica gel colum [17] Wash the
colum with 100 nL of ether:petrol eumbenzin (1:3), 10 and thus, 60 ng of
PAM 120, and 65 ng of PBM 100 wer elabadaj ] Wash the colum with
chloroform nethanol (95:5), and thus 60 ng of PAN 20 was obtai ned. 15
Exanmpl e 3: nparison of Cancer Cell Inhibition Fffects In Vitro Between
G nsenosi de ZO(S) Rh2 and Novel Gi)aﬁ@rar ane Sapogenl nNs RAhde2@e/BM 100
PAN- 30 and t hett wupUblL on—A—Metthrod—Conposittom26(S=Rh2—was—prov) ded
by Shenyang Péguéigs 20 Pha @tical R&D Co., China, with a purity of| over
98% The | gcul ar wei ghf rh9’ Rh2 was 622. 3. Sapogeni ns PAM 120, PBM 100
and PAN-30 wgre derived 1 i3 Exanple 1. The
nol ecul ar weilglivsdode PAM | PAM-1IRBM 100 and PAN-30 Jere resp2ttively 44p. 7,
474.7 and 766.6, and the
: PBM-100
PAN-30
Rh2
10 | High-dose PAM-120 40
PBM-100
PAN-30
15 After the 24 hours of incubation, an equal volume of 10% formalin

20

25

phosphate-buffered saline containing 0.2% crystal violet was added to each well
and left at room temperature for 20 minutes. The plates were then washed twice
with distilled water and dried at room temperature. The absorbency of the stained
cells at 590nm was then measured using an automatic microtest-plate reader.
Average absorbency of the control wells (A,) without any treatment was
calculated, average absorbency of each treatment group (Ar;) was determined, and
then the average cell viability of each treatment group (V;) was derived qsing the

following formula:

-—A-'l‘i-—-

V%) =

A, X100%



purity for each of the three agents was higher than 99% Rh2, PAM 120, PBM
25 100 and PAN-30 wer-e dissolved 1 gram each separately in 100 rr_LLq ﬂ]l[isjte :
et hanol andvebtmewesat 4C. the agents were diluted with RPM P&?@Qo%‘( mto
the desired concentrations as shown in Table 1. Cells: Human non-small-cell
| ung carci noma H460 cells were incubated 30 in RPM-1640 nedi um added wth
10% fetal calf serum 100 units penicitB®in/m, and 1001tg streptonycin/m
in5 %C02 at 37C. In vitro treatnent: H460 cells were seeded in 96-well
flat-bottone i crotest-plates at 1.2x103 cells per well, six wells in
each group, i din 35 humdified 5 % CO2 at 37C for 24 hours with or
wi t hout the agents accordiTabldZn CANCERMEEUL ¥IABIBITOM%hel ow. WO 03/ 010182
-19 Table 1. DOSACE 5 10 - 4 JAN 7006 PCT/ CA02/01173 G oupDosage (g/m)
Control No drug- Rh2 Low dosePAM 12025 PBM 100 PAN- 30 Rh2 Hi gh- dosePAM 12040

Fg?ﬂné??nPAl\l- BO 15 After (?rl%ﬁpzll %Eﬁ)eﬁfzy 'bpcubq;(%gn, anﬂ%g{uar v&teg{r%/o 10%
Stained Cells w/ Rh2
. M + SD) ; Control
5 Control No drugs .368 + .069 100.00
| Rh2 278 + 030 |78.49 |P<0.01
Low- PAM- 220 + .051 62.08 P<0.01 P<0.05
dose 120 ,
| @5ug/ PBM- 223 +.040 | 62.72 P<0.01 |P<0.05
10 |{mbD 100
PAN-30 249 + .045 70.30 P<0.01
Rh2 .181 + .049 50.99 P<0.01
High- PAM- 125 + .031 35.34 P<0.01 P<0.05
dose 120
15 (40pg/ PBM- 130 + .019 36.51 P<0.01 P<0.05
ml) 100
PAN-30 147 £ .032 | 41.49 P<0.01
20 The results in Table 2 show a significant inhibitory effect on proliferation

of H460 cells by each of the novel compounds PAM-120, PBM-100 and PAN-30
(P <0.01 compared with that of the Rh2 control), and a notable increase in
inhibitory effect of PAM-120 and PBM-100 on the proliferation of H460 cells
(P <0.05 compared with that of Rh2).

25
Example 4: Tumor Weight Test

A. Method .
Forty (40) C57BL/6J mice weighing 18-22 g were randomly divided into
30  four groups: one control group and three treatment groups, each with 10 animals.
Mouse sarcoma 180 cells were hyperdermically transplanted into the mice by
using a transplantation needle under the right armpit. After the transplantation,
all mice formed a tumor. The mix composition of ginsenosides and sapogenins



phosphate buffered saline containing 0.2%crystal violet was added to each

‘wel |l and left at roomtenperature for 20 mnutes. The plates -tdhen
washed tw w® o3wi1biz2di stilled water and dried at room terrper@tﬁélgéﬁi
absorbency of the stained cells at 590nmwas then neasured usi ngman
automatic mcrotest-plate reader. 20 Average absorbency of the control
wells (At) without any treatnent was-2tal cul ated, average absorbency of
each treatnent group (AT) was determ ned, and then the average cell
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administration to determine the actual measurement of drug administered. The
5  drug administration started from 24 hours post tumor transplantation. The mice

in the three treatment groups were orally givén the mix composition at a daily
dose of 0.4 mg/kg, 1.2 mg/kg and 3.6 mg/kg respectively for 8 days using a
gastric catheter. ‘The mice in the control group were orally given a normal saline
placebo. 24 hours after the last administration of the drug, the mice were

10  sacrificed with an overdose of anesthetics. The weight of the sarcoma in each
mouse was measured. The average tumor weight of each treatment group (Wt)
and that of the control group (Wc) were calculated, and the tumor inhibition ratio
(R)) of each treatment group was determined with the following formula:

15 Wc - Wi,
R(%) = W, X100%
B. Result
Table 3. TUMOR WEIGHT RATIO (%)

20 .
GROUP MICE# Tumor Weight (g) M=SD) R(%) P
Control 10 2.995 = 0.621
Mix 0.4 mg/kg 10 1.269 = 0.525 57.63 <0.01
Mix 1.2 mg/kg 10 0.725 = 0.270 75.79 <0.01

25 Mix 3.6 mg/kg 10 0.388  0.130 87.04 <0.01

The results in Table 3 have demonstrated that oral administration of the
subject mix composition, the intermediate product from Example 2, achieves
tumor inhibition ratios of 58%, 76% and 87% respectively at the doses of 0.4

30 mg/ke, 1.2 mg/kg and 3.6 mg/kg, showing a dose related anti-cancer efficacy of
the mix of the intermediate product of Example 2 containing the three novel
sapogenins PAM-120, PBM-100 and PAN-30 and some other saponins and
sapogenins whose structures are known or unknowa.
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results in Table 2 show a significant inhibitory effect on proli feratlon

of H460 cells by each of the novel conpdunds PAM 120, PBM 100 and PAN- 30
(P < 0.01 conpared with that of the Rh2 control), and a notable increase in

i nhibitory effect of PAM12 t he pr eration of H460 cells

(P<0. 05 conp&=ample o Gapger é“%ﬁ?ﬂ! %ﬁ'br Wei ght Test A

Met hod Forty (40) C57BL/6J m ce vvel ghl ng 18-22 g were randomy divided into

30 four groups: ontrol group and three treatnent groups, each with 10
% &geﬁgi

ani mal s. v ma 180 cells were hyperdermically transplanted into
the mce by

5 Fifty (50) C57BL/6J mice weighing 18-22 g, without sex discrimination,
were randomly assigned to one control group and four treatment groups, each
with 10 animals. Murine sarcoma 180 cells were infraperitoneally transplanted to
the mice. 20(S)-Rh2 was provided by Shenyang Pegasus Pharmaceutical R&D
Co., China, with a purity of over 98%. The molecular weight for Rh2 was

10  622.3. The novel sapogenin PAM-120 was derived from the process described in
Example 2 according to this invention. The molecular weight of PAM-120 was
442.7, and the purity for PAM-120 was higher than 99%. The drugs were
prepared into a suspension form respectively. The mice were weighed daily prior
to drug administration to determine the actual measurement of drug administered.

15 Drug administration started from 24 hours post tumor inoculation. The mice in
the two low-dose treatment groups were orally given the Rh2 and PAM-120
preparations using a gastric catheter at a daily dose of 10 mg/kg of Rh2 and 10
mg/kg of PAM-120 respectively. for a lifetime or up to 120 days. The mice in the.
two high-dose treatment groups were orally given the Rh2 and PAM-120

20  preparations using a gastric catheter at a daily dose of 25 mg/kg of Rh2 and 25
mg/kg of PAM-120 respectively for a lifetime or up to 120 days. The mice in the
control group were orally given a normal saline. For each group, the days of
survival for 50% animals (DSs,) and the average days of survival (ADS) were
recorded. For groups containing one or more animals that could have lived

25  longer than 120 days (the designed sacrifice day was d 120), the ADS would be
so calculated that these animals were counted as if they had died on day 120, and
a note would be made. The life prolongation rate (LPR) was calculated with the
following formula:

30 ADS{mtmmt) - AD SJ\commI)-—
LPR( %) = AD S(cont.rol) X 100%




using a transplantation needle under the right arnpit. After the
transplantation, all mce fornmed a tunor. The m x conposition of

gi nsenosi des and sapogeni ns WD 03/010182 -21 - 4 JAN cM PCT/.CA02/ 01173
including the three novel danmarane sapogeni ns (PAM 120, PBM 1Q0Q:8iad PAN-
30), derived as an internediate produ& fromthe process described in
Exanple 2, was prepared into a suspéensiion form The m ce were wei ghed
daily prior to drug admnistration to determ ne the actual neasurenent of
drug adm ni g epe ltThe 5 drug admi nistration started from 24 hours post

t unor trans?‘a‘%‘%’[ﬁ' on. The mce in the three treatnent groups were orally
gi ven the m x conposikabimdatM ROOMA d80 BEA ICE. 2 ng/ kg and 3.6
ng/ kg respectively for 8 days 4§ PEoRO B dﬁ Ig@lgﬁeter. The mce in the
control group were orally gi vmnﬁsa{—nm—‘ acebo. 24 hours after
the last adm nistration of the drug, the mce were 10 sacrificed with an
overdose5of anesthetics. The wei ght of ¢ he sarcoma in each nouse was
nmeasured. The average tunor vvmgﬂ# of each freatment group (W;)  and that
of the cont rdP%roup (W) were ddPseul at ed, ARMMEIHY t umor LA ti on ratio
(R) of each_treatnent group was determined with the follow ng fornmula: 15
we R (% = 100% B. Resul t Tabl e 3. VEEI GHT RATI O (%9 GROUP
M CE# Tunor %géht (l%) (M FSD) P Cont rlgnyl\L/gaz. 995 0.621 Mx 0.4 ng/kg
10 1.269 o.éﬁ@(gﬁn&a’ g0-01 M x 222 ngy/ kg 24.0:12% 0. 270 5079 <0-01 25

Mx 3.6100/ bAMO20 36%dkgB0 87- 4 <0.01 336164 162.6
Rh2 (25 mg/kg) 41 44.3 = 19.6 201.4
PAM-120 (25 mg/kg) 77 80.6 + 34.4 448.3

The anti-cancer effect of the novel sapogenin PAM-120 was indicated by

15 the significant increase in life prolongation of the mice bearing murine sarcoma
(P<0.01 compared with the average days of survival in the control). Better anti-
cancer effect of novel sapogenin PAM-120 on murine sarcoma than that of Rh2
was demonstrated by the significant increase in life prolongation of the sarcoma-
bearing mice (P <0.01, compared with the average days of survival in the

20  relevant Rh2 treatment dose groups). Two mice in the 25 mg/kg composition
treatment group survived for the whole 120 days, and were found to have no
tumors whatsoever existing in their bodies postmortally.

Figure 1 illustrates a graph of tumor inhibiting effect of various
25  ginsenosides on B16 cells. Mouse melanoma tumor B16 cells were cultured with
DMEM and 5% serum supplement in 96-well dishes. Cells were then treated
with various concentrations of PAN-20, PAN-30, PBM-100, PBM-110, PAM-
120 and Rh2, respectively. The number of alive cells were measured using MTT
method 24 hours after the treatment and compared with the control samples. All
30  the new compounds showed a significantly higher tumor inhibitory effect than
RH2, especially at low concentrations (p <0.01, Student t test).

Figure 2 illustrates a graph of tumor inhibiting effect of various
ginsenosides on drug resistant human breast cancer cells MCF7r. Human drug
35  resistant breast cancer cells (MCF7r) were cultured with DMEM and 5% serum
supplement in 96-well dishes. Cells were then treated with various concentrations
of PAN-20, PAN-30, PBM-100, PBM-110, PAM-120, and Rh2, respectively.




The results in Table 3 have denonstrated that oral adm nistration of the
subject m x conposition, the internedi ate product from Exanple 2, achieves
tumor inhibition ratios of 58% 76% and 87% respectively at the doses of
0.4 30 ng/kg, 1.2 ngy/kg and 3.6 ny/ kg, showing a dose rel at edh #itillfcancer
efficacy of the mx of the internedi ate product of Exanple 2 containing
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Shenyang Pe§98tfatpHensnRccQOilcdtudepgm testls. , China, with a purity of over 98%

The nol esul ar wei ght for Rh2 was 10 622.3. The novel sapogenin PAM 120 was
derived fromthe roc%s. ludescri bed in Exanple 2 according to this
I

I

i nvention. The nol'&¥ YEatgha Plot oprorsypereistis effact fPAMNROwith purity for
fPAM 120 was Cispdiér or[nl_ darg @8itaniThenal bes hst\a&ﬁié&_r lcalserq@m , itmcghaceﬂy%@@si on

orm respec . .mce re wei ghe L prior.  to drug . .
admi ni st rat }txt)e%ife%%vn e{hglr'fﬁnﬁgr %I)f?é“oél?:"trﬁ@f a&?@é@ﬁ?éﬂgﬁf V't‘ffw‘ﬁrcé?ﬁ‘)"é‘g‘ﬁ??f?ss‘?er ed. 15
Drug admi ni $he presange of 40 ugdinf PAM-220.h b Figupo3] the dirsirbarinceakbiat i on. The ni ce
in thejipwo gﬁgg r rall iven the Rh?2 and PAM 120
preparati ongkf?gngg&(gl {(1)2? trrl C cezgtg hgliég@a%}% °§ aﬁ%?aﬁ}%&%slbou& at?e(S tﬁ:ﬁf tof Rh2
and 10 ny/ RYhoEispiaiip only. r Thereasond barg in fash group faprésent the resplts of &8 day's.

.The m ce i nulehed with @Rplatifhnd PegMieat nent groups were orally given the Rh2
and PAM 120 20 preparations using a gastric catheter at a daily dose of 25

nmg/ kg of Rh2 and 25
Figure 4 illustrates a plot of the synergistic effect of PAM-120 with

15  Taxol on drug resistant human breast cancer cells MCF7r. MCF7r cells were
treated with anti-cancer chemotherapy agent Taxol at various concentrations in the
presence of 10 ug/ml PAM-120 or 20 ug/ml RH2. In Figure 4, the first bars in
each concentration group represent percentages of alive cells 24 hours after
treatment with Taxol only. The second bars in each group represent the results of

20 cells treated with Taxol and PAM-120, while the third bars represent the results
of cells treated with 20 ug/ml Rh2.

Figure 5 illustrates a graph of the therapeutic effect of PAM-120 on mouse
intracranial human malignant glioma (U87) model. Nude mice were
25  intracranially implanted with human malignant glioma cells (U87). On day 10
post tumor implantation, animals were treated with various dosages of PAM-120.
Animals treated with 25 mg/kg and 50 mg/kg PAM-120 had significantly longer
survival time after tumor implantation (p <0.01, Kaplan Meier analysis).

30 Figure 6 illustrates a graph of the therapeutic effect of PAM-120 on mouse
subcutaneous human malignant glioma (U87) model. Nude mice were
subcutaneously implanted with human malignant glioma cells (U87). On day 7
post tumor implantation, animals were treated with 25 mg/ml PAM-120 or equal
dose of Rh2. Tumor sizes were measured on day 7 (before treatment) and day 24

35  (after the treatment). Both PAM-120 and Rh2 significantly inhibited tumor
growth comparing to PBS control animals. Tumor sizes in PAM-120 treated



ng/ kg of PAM 120 respectively for a lifetine or up to 120 days. The mice in
the control group were orally given a nornal saline. For each_graNRgst he
days of swioviswadigbor 50% animals (DSO and the average daygrafacsiiidsval
(ADS) were recorded. For groups containing one or nore animals that could
have |ived 25 |l onger than 120 days (the designed sacrifice day was d 120),
the ADS would be so cal cul ated that-2hese aninmals were counted as if they
had died on day 120, and a note would be nade. The life prolongation rate
(LPR) was calculated with the followng formula:_ 30 AD-~ADS (conw ) LPR(%
= ADS( Cont r ehimals werssignificaptly sperdler thag thoserp &hi ﬁﬁzrgs?t AUTHIR| NE- SARCOVA
-180 BEARI NG@\Q@%SZ[_I FE PROLONGATI ON RATE 5 10 G oupDSOADS( M SD) LPR( %
Control 141477+ 5.4 Rh2 (10 ng/ kg) 2224. 7+ 12.668. 0 PAM 120 (10 ng/ kg) 3838. 6;
16.4162.6 Rn2 (25 ng/kg)4144.3; 19.6201.4 PAM 120 (25 ng/ kg) 7780. 6;
34. 4448. 3 The antHigwancilusteftésea flowfchattef two procssyss gdithrcaptpiupod tonas
indicated b 15 the siagnifli i k0 life prolongation of the mce
beari ng ﬂur%R'éu%%@8@%&&%@@%&%?@%@@'the aver age days of survival
in the control). Better anti- cancer effect of novel sapogenin PAM 120 on
hurine sarcoma ”l@é“wflhﬁéa fardfi 2o (RS sEiaBD Bbthe aked thy lighteofshaforégdotant

on

increase in life pro gation of the rcoma- beat.i.n i ce (.P<
conpar ed wi disclagure Feany pUCEPES 6?& BOf oS fre prgible th the praf;%ce O tis
invention without departing from the spirit or scope thereof. Accordingly, the
10  scope of the invention is to be construed in accordance with the substance defined

by the following claims.



. 20 relevant Rh2 treatnent dose groups). Two mce in the 25 ng/ kg
conposition treatnent group survived for the whole 120 days, and were

- found to have no tunors whatsoever existing in their bodies postrmortally.
Figure 1 illustrates a graph of tunor inhibiting effect of various 25

gi nsenosi des on B16 cells. Muse mel afforma tunmor B16 cel |'s werel, gy tg3f ed
with DVEM and 5 % serum suppl enent in 96-well dishes. Cells were then

t r eat eWHMWIIS ClasIMBB Isoncentrati ons of PAN-20, PAN- 30, PBM 100, PBM 110,
PAM 120 and Rh2, respectivel The nunber of alive cells were neasured
using MIT fetapegenimadserding @f%erf omnda’t r eat ment and conpared with the
control sanples. Al 30 the new conpounds showed a significantly higher
tumor inhibitory effect than RH2, especially at |ow concentrations
(p<0.01, Student t test). Figure 2 illustrates a graph of tunor inhibiting
effect of various ginsenosides oty d ESHS ' an breast cancer cells
MCF7r. Human drug 35 resistant breast MCF7r) were cul tured

with DVEM and 5 % serum suppl eneg . Cells were then
treated with various concentrat PAN- 20, PAN- 30, PBM 100, PBM 110,
PAM 120, and Rh2, respective Y 006 -24 The nunber of alive cells
were nmeasured using M T Afoury after the treatnent and conpared
with the control sanple corrpounds showed a significantly higher
tumor inhibitory effec 2,/ especi al |y at |ow concentrations (p<0.01,
Student t test). SRPrgure”3 ilMNustrates a plot of the synergistic effect of
PAM 120 with GCisplatin on dr ug resi stant human breast cancer cells MCF7r.
MCF7r cells were treated withRanti-cancer chenot herapy agent Ci splatin at
various concentrations in the presence of 10 ug/m PAM 120. In Figure 3,
the first bars in each 10 concentration group represent percentages of
alive cells 24 hours after treatnent wth Csplatin only. The second bars
in each group represent the results of cells

wherein R1 is H, R2 is H or OH, R3 is H or OH; and when R1, R2 and R3 are H, there are
double bonds at positions 20(21) and 24(25); and when R1 is H, R2 is OH and R3 is OH,
there are double bonds at positions 20(22) and 25(26); and pharmaceutically acceptable

compositions incorporating said sapogenins.

2. The sapogenin as claimed in claim 1 wherein R1, R2 and R3 are H, and there are

double bonds at 20(21) and 24(25).

3. The sapogenin as claimed in claim 1 wherein R1 is H, R2 and R3 are OH, and there
are double bonds at 20(22) and 25(26).

4. A sapogenin according to claim 1 having the formula:




-treated with Csplatin and PAM 120. Figure 4 illustrates a plot of the
synergistic effect of PAM120 with 15 Taxol on drug resistant hunman breast
~cancer cells MCF7r. MCF7r cells were treated with anti-cancer chenot herapy
agent Taxol at various concentrations in the presence of 10 ug/m PAM 120
or 20 ug/m RH2. In Figure 4, the fird? bars in each concentrat/Aballgroup
represent percentages of alive cells 24 hours after treatnent wth Taxol
i 3 S g of 20 cells
MEpresent the results
of cells treated with 20 ug/m " Rh2. Fi gure i bs a graph of the
t herapeutic effect of PAM 120 on S i human nmal i gnant gli oma
(UB7) nodel. Nude mice were 25 i y inmplanted with hunman
mal i gnant glioma cells (U87). st tunor inplantation, aninmals
i ] Animal s treated wth 25

M |cgantly. survival tinme after
tunmor inplantation (p §0.01, Kaplan I\/E|=er ang'@@'ggo 30 Figure 6

y g
subcut aneousl y i npl ant gg wrf;h human nmal i gnant gI ioma cells (U87). On day 7
post tunor inplantation, ani#mls were treated with 25 ng/ M PAM 120 or
equal dose of Rh2. Tunor sizes were neasured on day 7 (before treatnent)
and day 24 35 (after the treatnent). Both PAM 120 and Rh2 significantly
i nhi bi tSed t Wnsapogapimatcordingriparizingl haviBhedomhulel ani mal s. Tunor si zes in
PAM 120 treated WD 03/010182 - 25 - 4 JAN 7996 PCT/ CA02/ 01173 ani mals were
significantly smaller than those in the Rh2 treated animals (p < 0.05).
Figure 7 illustrates a flow chart of two pro whi ch can be used to

'llI’I//OH
PBM-100
HO "'l H
OH
6. A use of a sapogenin according to any one of claims 1 to 5 to treat cancer cells

comprising killing cancer cells, inducing apoptosis in cancer cells, or inhibiting multiplication

of cancer cells, or any combination thereof.

7. A use of a sapogenin according to any one of claims 1 to 5 to treat multi-drug resistant

cancer cells (MDR) comprising using the sapogenin singly, or in combination with one or



- 5 obtain the sapogenins according to the invention. As will be apparent to
those skilled in the art in the |ight of the foregoing disclosure, nmany
. alterations and nodifications are possible in the practice of this

i nvention wi thout departing fron1the5§Pirit or scope thereof. Accordingly,
the 10 scope of the inventionis to construed in accordance wigNtithe
subst ance defined by the followng clains. 26 WHAT IS CLAIMED IS: 1. A
sapogem'ome @th@manwgirtswrchmpbsiﬁmL arianmbinaﬁoﬂ Ah2096r ives ether RL is H, R2 is
H or Cgh and R3 are H there are double
bonds e”b%]’s“ifﬁl?yoar&’?mfO‘Erzlﬁ)cog}’i’&laﬂﬁ? Q‘Bﬁh O%ﬂﬁ TPTE OHRE aU-CRICCRICAEICESY and R3 i s
OH, there are double bonds at positions 20(22) and 25(26); and
pharmaceutically acceptable conpositions incorporating said sapogenins. 2.
The saPogenAmsest gbgiogediniancartiapito dnyndrer«fithe fAllowk: fondulR3: are H, and there
are double bonds at 20(21) and 24(25). 3. The sapogenin as clainmed in
claiml1l wherein Rl is H R2 and R3 are OH, and there are double bonds at
20(22) and 25(26). 4. A sapogenin according aim1 having the formul a:
- 4 JAN 2006 PAM 120 5. A sapogenin according ffo claim1 having the
formula: 11" 1/OH PBM1 00 6. A use of a sapoggni n according to any one of
clains 1 to 5 to treat cancer cells conpri g killing cancer cells,
i nduci ng apoptosis in cancer cells, or inhiQiting nmultiplication of cancer
cells, or any conbination thereof. 7. usegJof a sapogenin according to any
one of clainms 1 to 5 to treat multi-grugYesistant

PBM-110

HO

I, .
K

Ol
o

to treat cancer cells comprising killing cancer cells, inducing apoptosis in cancer cells, or

inhibiting multiplication of cancer cells, or any combination thereof.

9. A use of a composition comprising one or more of the sapogenins according to claim
8 to treat cancer cells comprising killing cancer cells, inducing apoptosis in cancer cells, or

inhibiting multiplication of cancer cells, or any combination thereof.

10. A use according to any one of claims 8 or 9 to treat multi-drug resistant (MDR)
cancer cells comprising using the sapogenin or composition singly, or in combination with one
or more other sapogenins or compositions, or in combination with one or more other

chemotherapy agents, or in combination with one or more other anti-cancer treatments.

11. A composition comprising one or more sapogenins according to any one of claims 1 to



cancer cells (NMDR) conprising using the sapogenin singly, or in conbination
with one or 28 - 4 JAN 2006 nore other sapogenins or conpositions, or in

- conbination with one or nore other chenotherapy agents, or in QQrm{, B@ki on
with one or nore other anti-cancer treatments. 8. A use of a sapogenin
according to any one of the follow ngZ%ormulae: to treat cancer cells
conprising killing cancer cells, inducing apoptosis in cancer cells, or

i nhi bi bitmgreatehtdepl i cati on of cancer cells, or any conbination thereof. 9. A
use of a conposition conprising one or nore of the sapogenins according to
claim 8 to treat cancer cells conprising killing cancer cells, inducing
apopt o$$ S | : : Lk Pt : L0l i : ells,
o By Som, T e toR S coRing o cnfi't FLb Bk phpsCakAN, StectiPEREbuECE O
t o tr eaf omandrtmerdofitherseigehmst wiivVRyithad oae or metd shacraaquiicllygcesptable t he
sapogeni n or conposition si nﬂl Z or in conbination with one or nore other
sapogeffiTHESofd WHE BAS BHfLOHSrapHUE 48HHthat i on with one or nore ot her

chenot herapy agents, or in conbination with one or nore other anti-cancer
treatnments. 11. A conposition conprising one or nore sapogeni ns according
to anyldne d4fconipmsition dctonding 4o 3uNoLEABHNS?Dl & 1Dwhereat the ammpositidiis A
corrpos'%ti 051 ccording to claim 11l conprising a pharmaceutically effective
amount ToTBRIAGHEWHR ORGPRMGFe PHREr AuheATSH; daentsyfarpdditivgiticarant 8HeEtSPT nor e

phar ma Js I Tl : apeutic

D gont o VISR S AORERLES, fh nERLALEY e LoD BE liPbief BRREIRE Il (e
conposition is formulated with one or nore other anti-cancer agents, for

additive treatnent_effects or synergistic treatnent effects, on nulti-drug
resi st it cArfOBISIHPN AFRPrYRE &Y anyapnee clajipe 11 113 whersingbe Farmpnsitigtidr di ng to
any on . r e ag% in a
dosagegczl)rgf s‘é«%r\é;‘\l;egiﬁa (é;sﬁéég?%%?ﬁ%gl f%l%gé)é}grrngﬁs pgllrahigg)@]b%%?/o |dﬁfflﬁ%g?§}gay. 15.
A conposition according to any one of clainms 11 to 13 wherein the

conposition,i admi ni stered in a dosage of befween 50 mcro ng to 5
gr ganS;B Ir kél %HW%@P I@?ﬁor JBg tc;jaéﬂy one o c?a?ms 11to {3 wﬁerein the compogsgt?on 1S

administered in a dosage of between 50 micrograms to 5 grams per kg body weight per day.

16. A composition according to any one of claims 11 to 15, wherein the form of the
composition is selected from the group consisting of an orally administrable form, an

injectable form, and a topically applicable form.

17. A composition according to claim 16, wherein the orally administrable form is selected
from the group consisting of a tablet, a powder, a suspension, an emulsion, a capsule, a

granule, a troche, a pill, a liquid, a spirit, a syrup and a lemonade.

18. A composition according to claim 16, wherein the injectable form is selected from the

group consisting of a liquid, a suspension and a solution.

19. A composition according to claim 16, wherein the topically applicable form is
selected from the group consisting of a drop, a paste, an ointment, a liquid, a powder, a

plaster, a suppository, an aerosol, a liniment, a lotion, an enema and an emulsion.



16. A conposition according to any one of clains 11 to 15, wherein the form
of the <conposition is selected fromthe group consisting of an orally

adm nistrable form an injectable form and a topically appl, % form
17. A conposition according to claim 16, wherein the orally'&ﬁ rabl e
formis selected fromthe group consigting of a tablet, a powder, a
suspensi on, an enul sion, a capsule, a granule, a troche, a pill, a liquid,
a spirit, a syrup and a | enonade. 18. A conposition according to claim 16
wherein the injectable formis selected fromthe group consisting of a

l'i qui d20a sAshed)esith f0d, @utfabidl peitiuctl Hatufil pRITNOS bt Al@MASE aledici@ to claim
16, wherein the topically applicable formis sel’ected fromthe group

consi sPIogyclosompripingR sapogemn accosding fonanyeme of glaimgbitels. a powder, a pl aster,
a suppository, an aerosol, a lininment, a lotion, an enema and an emnul sion.
- 4 JAN 2006 30 20. A food, health food, nutritional product, natural

producl]. or Aglrb@kef pregariipt fabbEeniPiRRdilihg toE@Fht S Bidinds BRPPERIBhN accor di ng
to any one of clainms 1 to 5. 21. Abgrocess of preparing a sapogenin
accor dFgPEss arpglueing aginsepesidmexiracoirem pifingsselestedfran ths grpeenspisignget

i i . I d f th i Sti f
e DS Hibad GRMRRADE pRf o leh g B o o dicBHP o fRATIOR Sl O
sour ceofhepplasipaml protdedingicasidingad thdfoll6 ®aM} shgpsaccor ding to the fol | ow ng

steps: (a) {i) m xing the ginsenoside extract with water; (ii) mxing the
gi nsenosi del@xt r 6t amixipaihsreipgenpsidgexirarlwith #efesl  al cohol ate sol ution or

a hydroxi de- et hapgl sql ut.i . ! : :11.) 1pl aci ng the
resultant m xturggi n glk)gg%%i%ﬁsepgﬁ éé@rat %ﬁ‘?ﬁé&r&e%gﬁq?%{%? 6")(rrg%lxture can
under go chem cal reacilcolsiate Bol@atiombghhydroxide-athanel sahdionhs glodpeessssur e

- effective to produce sapogenins therefrom or, alternatively: (b) (i)

m xi ng the gi nsenosi dBWERES with ethanol; (ii) mixing the ginsenoside

extract and ethagg) WyRingRhdekldnt ABktAe in a reaction tank so that the resultant

mixture can}undergo chemical reactions under high temperature and
high pressure effective to produce sapogenins therefrom;

or, alternatively:

()] 1) mixing the ginsenoside extract with ethanol;
(i)  mixing the ginsenoside extract and ethanol with an alkali-metal
alcoholate solution to produce a mixture, and
(iii)  placing the resultant mixture in a reaction tank so that the resultant
mixture can undergo chemical reactions under high temperature and
high pressure effective to produce sapogenins therefrom;
()  after the reaction is completed, collecting an intermediate product of a mix of
ginsenosides and sapogenins from the mixture; and
(d) separating the desired sapogenins from the intermediate saponin-sapogenin

mixture by silica-gel-column chromatography.

22. A process of according to claim 21 which comprises producing a ginsenoside extract

from plants selected from the group consisting of panax ginseng, panax quinguefol and panax



al cohol ate solution to produce a mxture, and (iii) placing the resultant

m xture in a reaction tank so that the resultant m xture can undergo

chem cal reactions under high tenperature and high pressure effective to
produce sapogenins therefrom (c) after the reaction is corpl ANEGI6
collecting an internedi ate product of _a m x of ginsenosides and sapogenins
fromthe mxture; and (d) separating 3lhe desired sapogenins fromthe

i nt ernedi at e saponi n-sapogenin mxture by silica-gel-colum

chr omahatggmping, ardhrodkefing aessrdinf tactlmoﬁodbnggtscepsl ai m 21 ‘which conprises
produci ng a, gi nsgnosi de .extr act plants sel ected fromthe group

consi sti ng pafihx gPhdhte g@%&%l&ﬁ%ﬁb Vilh Wal8 panax - 4 JAN 2006 31

not ogi nseng, and gg?&éﬁﬁ'ﬁ%‘ ag‘fﬁs‘éﬁ%@eﬂﬁcﬁ&? a)QérWs?i‘m&galﬁ ‘?Pr%tal (a) (i)

m xi ng the gi nsen ex wat er m xi ng t he gi nsenosi de
extract and water wi tdlcadmwlat kalutiomet ahydrakidehihhadlsobibnte prodace aa

hydr oxi de- et hanol sol ution to, produce a mxture; and (iii) placing the
resultant mxture i n 2¥W5c#%bn tank so that the resultant  mxture can

under go. cheni cal (ﬂéﬁgcélh&ﬂgﬂ%tre?uﬁaﬁm tﬁtteliﬁgtr%ég{é?ﬁ?ﬁﬂlfgéﬁza’c iRQ0&kHANd at a

pressure between MPa; or tern m Xi ng the
gi nsenosi de extract vmntXtulethaamndergQ chgmicalxeargiohh#t agiemperatse bigwext 24ct and

et hanol with an al kal r]rfgeé] al cohol te sol g{ produce a m xture, and
(iii) placing the r eséﬂot R0 A ARSI PeeeAed 1 Mlgfhk so that the
resultant m xture can undergo chem cal reactions at a tenperature between
240 - 300EC and at a pressure between 3.5 - 8.4 MPa; (c) after the reaction
i s conpt,altedativebl:l ecti ng an i nternedi ate product of a mix of ginsenosides
and sapogenins fromthe m xture; and
® @G mixing the ginsenoside extract with ethanol;
(i)  mixing the ginsenoside extract and ethanol with an alkali-metal
alcoholate solution to produce a mixture, and
(iii)  placing the resultant mixture in a reaction tank so that the resultant
mixture can undergo chemical reactions at a temperature between 240 -
300EC and at a pressure between 3.5 - 8.4 MPa;
(c) after the reaction is completed, collecting an intermediate product of a mix of
ginsenosides and sapogenins from the mixture; and
(d)  separating the desired sapogenins from the intermediate saponin-sapogenin

mixture by silica-gel-column chromatography.

23. A process according to any one of claims 21 and 22 wherein the alkali metal can be

potassium or sodium.

24. A process according to any one of claims 21 to 23 wherein the hydroxide can be

sodium hydroxide or potassium hydroxide.

25. A process according to any one of claims 21 to 24 wherein the alkali-metal alcoholate

solution or the concentration of hydroxide-ethanol solution is 5-50% (W/V).



(d) separating the desired sapogenins fromthe internediate

saponi n-sapogenin mxture by silica-gel-colum chromatography. 23. A
process according to any one of clains 21 and 22 wherein the al kali netal
can be potassiumor sodium 24. A process according to any one of clains
21 to 23 wherein the hydroxi de can be_ , sodi um hydr oxi de or pdtﬂwsm%

hydr oxi de. 25. A process according to32dny one of clains 21 to 24 wherein
the al kali-metal al coholate solution or the concentration-of—

hydr oxi de- et hanol solution is 5- 50%(WV) 32 4 JAN 2006 26. A process

EGRTRES DR AR O g0 e R TR

t enper g8 @fbdnorhgacti on tank is between 150-300EC and the reaction
pressure is between 2.5-8.4 Mra.

27.  Aprocess according to claim 21 wherein the temperature of the reaction tank is

between 150-300EC and the reaction pressure is between 2.5-8.4 MPa.




