ANTI - TUMOR COVPOUNDS W TH ANGELOYL GROUPS ABSTRACT OF
THE | NVENTI ON Novel conpounds such as conpounds
W(alems/gmzized herein as Xanifolia-Y or -Y3, -Y1 PCFU¥Y®05/031900

e caRERR CORRLOR RruIAGRE O RRGYe

i nvention are obtainable fromplants in the

sapi ndaceae fam Ibﬁ_, such as Xant hoceras sorbifolia, or
ABST(R el QRTHEINVENTION or products. The conpounds of

Novet SRS GRS BT, LSBT B Aol or 5. .-

Y2, Waﬁbl-warm‘el @letlbsedl'ﬁhes@onh*ipn»uatisdrravlenammahcelf activity. The
U S. Serial No. 11/131 ,551

CompOUES REHhRORSSRNPANESIoN At OBiINEHleNBoML plerts 71t 156 sapindaceas
i S5 R o0 ey L WU B ol St The

compBOﬁ&s ofthet presehi ionehtiorPearay @lpp becamthﬁslzﬂd chemically.

I nternational ApplicatiopgNg. PCT/US04/43465, filed
Decenber 23, 2004, i gh_lc>§<cg Cont i nuation-I| n-Part
application of Int"* App Io PCT/USO4/33359 filed
Oct dber 8, 2004}, w ,%;Qhe benefi't of U.S.
Serial Nos. G6OABIRWHUY. fill ed Decenber 23, 200

sct ober 9, 2003;

, -ua 7
) ¢f:U.S. Serial Nos. 60
8% 2004, 60/613,81 1, filew pt ¢
i md |60/ 607, 858, filed Septenber F
60/ 6 , Filed April 27, 2005, and o ,
File | 27, 2005. The contents of thésesreceding
appl i catesons are hereby incorporated in their
entireties by refergnce Rﬁ%@ this application.
Thr ogghout this ap 'fibOQ,\varlous publications
ref erenced. Di s eSOl t hese Yotibl i cati ons i
eb omncorporated by referenge
|nmorder to nore full%'ge

Hto which this orpertains.
E | NVENTI ON Thi s i menot\%t es to novel
conmpounds obt ai nabl e frome hocer as
and plants fromthe sapi n&d}be famly.
D OF THE I NVENTI ON WWenguangtio §;s a speC| es of

t he sapi Tidaceae fami I y! Its scientific nane is o=
Xant hocer as N0k

HO

Y-10
Yo

-74 -
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sorbi folia Bunge. Wenguanguo i s the common Chi nese
narme. O hers are Wenguannguo, Wenguannu, Wnguanhua,
woedtaozteng, Gol denhom and Yel | owhorn. WWenguanBOmUsz05/031900

grown in Liaoning, Jilin, Hebei, Shandong, Jiangsu,

Henan, Shanxi, Shaanxi, Gansu, N ngxia and | nner

Mbngol | eNTIRUMOR G OMIFSINDS PATPARGEI OVIEGROURS
edi bl e andfrave been Used as a folk or trarditiona

medi cine for centuries. Its branches and woods are

. al d
This Bediealiet s i GRRLBV SR PBE T ST 9o B/ o8 fed May 17.
2005t I?,\e GHrﬂﬁ@ﬁhoMW—@%ﬁ'ﬂ @, U .eSeeial eNler 1101 1790e0, 1 fildd resil 27, 2005,
8, to ragel3 of Internationa
ontunaaﬁmnsMPaamllcatl¢re@f UcSoEéflalsNozég@OG% u?%f ':ggwaé}’ 14, 2005,
Contlglﬁaftuql{g@'gg’%g?ag%hc B&n’?%f Eﬁ@&ﬁ@@)ﬁﬁiﬁgﬁ@é}%n NBE PEanNUSBUM 3465, filed

appli | er eoy
Decehﬂ%?rﬂgf@bed iwhitheisr aeGohtietiatem-byPaf epelicagionnod int'l App’l No.

PCT/\;J&BI,QSL’%‘.;:Jl ldqgﬁéd ol Yérggj 2&0&@& gﬂdahl Ed%a lﬁgp of Uds Serial Nos.
60/535 {1 RS T g%ﬁ{b%?% 2688 P85/ RN ORI B 2088; and which

Saponins fromth
clalmErthet Berféfltmrlﬂ SOC&EWES Nms tﬁ@/ﬁﬂ? 379F@Lﬁd @@Wlﬁpﬁ)rﬁ(}{M 60/613,811,

fled SQPRTHER 27 e PFRTB0L ERT, fisf sellenodt 7, 2004, ¥ifié %282, Filed
Apru?. ‘eﬁgakaég@@wﬁ %4BF||&1 apsil B, ioogj TRe Gontentd adahés® preceding

a an har a reporte in Chem Pharm Bull
appnaeam)smemeuﬁ(rmamrat@ iribel entiestios iy referense intgihisiapplication.
Xant hoceras sorbifolia Bunge. See Section IV.
Structures of the M ner Prosapogenin. Yingjie Chen,
Throu:@?@lh R 3pHRGHoANJarield publicatng. arehesferaiced mDisdldsures of these
1)127- 134( 198'5) descri bes yet another stud g
pubmxauunsomdhag emmilerswreah@@hgenC%@raé%@tbiycrﬁfqrﬁnC mtﬂéé"s application

oSSR IR RS s e s R igtone

saponi n conpounds include: Laurence Voutquenne, Cecile
Kokougan. Catherine Lavaud, |sabelle Pouny, Marc

FIELD ©kutidR INYENEONenoi d saponi ns and Acyl at ed

. | "
This gﬁ%@@%g rﬁ}é‘lé{b%y {cfs gm( Elg @%’t‘i tgg@_rggézﬁbﬁgﬁés: g%gé@gﬁlteq Lrgp]'ln é(anthoceras
sorbifdliaédnd platbmtthe sapjridecedetfamilgr penoi | saponins from ’

Har pul I 1 a austro-cal edoni ca" Phytocheni stry

66(2005) 825-835. Zhong Jai ng, Jean-francois Gallard,
BAC#%‘&R@U rmsq-#m\y%ﬁﬂ(y”ncent Dunontet, Mai Van Tri,

lerry Sevenet Mary Pais "Six

Wenguanguo is a species of the sapindaceae family. Its scientific name is Xanthoceras

sorbifolia Bunge. Wenguanguo is the common Chinese name. Others are
Wenguannguo, Wenguanmu, Wenguanhua, Xilacedeng, Goldenhorn and Yellowhorn.
Wenguanguo is grown in Liaoning, Jilin, Hebei, Shandong, Jiangsu, Henan, Shanxi,
Shaanxi, Gansu, Ningxia and Inner Mongolia, China. lts seeds, leaves and flowers are
edible and have been used as a folk or traiditional medicine for centuries. Its branches
and woods are also used as a folk or traditional medicine. For more detailed information
and background or relevent art of the present invention, please refer to page 1, lines 25-
38, to page13 of International PCT Application No. PCT/US04/33359, filed October 8,
2004, and U.S. Serial No. 10/906,303, filed February 14, 2005. The contents of these
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Triterpennoid Saponins from Maesa |laxiflora."” J . Nat.
Prod. (1999), 62, 873-876. Young Seo, John M Berger,
wdesaiozee2Hoch, Ki m M Nedder mann, | si a Bur sukerPCBUS20651031900

W Manber gnd Davi d G K|
preceinSAPRICARBNS AFe TSR (1P 9@%@% inofigth FRlic Y F8ference into this
apphcg@g@gascar Rai nforest " . J. Nat. Prod. 2002, 65,
-68. Xi u-Wei Yang, Jing Zhao Xue- Hui Lui, Chao- Mei
Ma, Masao Hattori, and Li He Zhang "Anti - H V-1

Yingji&éé@%ﬁﬁ? fqg:{gglgeda j\ﬂ%ﬁg{.ll(lop (ggﬁarpea%g)@?@%g@ ®hem. Pharm. Bull

s 1557 543 i g s e ot S o S

V. Sapenire frofir thee Fpeitsobti Xaathnvenas spaifoline FPbnsvoEapeRn compounds

R

bunk%ka@%gghir%ﬂ@ Bf\/ﬂﬂéﬁd © aeingjie AN, dTaldahifidl Takettzk and déukio Ogihara

reporisbiseChame bara: BUl 3BL9NBAfeIAHel T8RS preBey stody ocBed on the
Xanthlg}%‘éﬁ%%lgbgbrn’&gg? %ﬁéu %ée%%ec%ﬁ g StrFdtlRa, oﬂheciﬂm&?rp\*osapogenm

ico Msiti, daud
Y|ngjr%f OHep, TdxHitonTakedaaand Yiddo nDgibasai Ehem. GPbaemmBuII 33(1)127-

G
134(150h | descorornibt eRias, SUEN eh dhe; SATGIOEERT sprfolia Bunge. See
SeCtIBé)I IEI I\mﬁﬂp'ﬁoﬁﬁcﬁéﬁﬁ?@d@%nﬁﬁso%ﬁf whd Frafks tdieXantBoceras sorbifolia

e on 58 (2002) 10127-10136,
Bungéh©tbentstutties m\ihlmrhmaabdmethqma@ppmef@WSam'Ude Laurence

her eby inco t d
Voutquaniitancbects 9}?%. é @-55 L@&ﬁ_ggu A drsgtgéa% adPouny, Marc
thau%ﬁ Ao siidid éﬂo%lr?ssl et bl@gm@ss@ogéms Ifmrﬁnlt-la:pullla austro-

are capabl'e of cancer or tunor cell

caledgmﬂna’h Pﬁmochermw s5Qr ¢20@2) §2m}eaw@np@ab4cytquenne et al

“Hae qu%;ltl e¥|a5ég1) drit er Qﬁlg %%BS@H &?H hetATP ﬁl\}gggégggtbo -caledonica”

Phyt&ﬂ}eﬁﬁl% 4612005 B25E3B51 OZ g Maings SewedrdrmoioGadiard, Marie-Therese
ncers require nutatjons of one to man

Adeliner VinsetieRuropnight Maind/am el arl &ienaseeYansd %@oi@?'ﬁg Pais "Six

Trute%%p%@ﬁ%égﬁ@ﬁﬁgf&?n Kildsal I%églﬂf)‘;a{ oM. mtclbrdtﬁ?’}@@)' 82, 873-876. Young

rom epi I al S are nane
Seo,CHHH M NB&iger hgseniae i idocty Kinoiv déeddertmans, tIsuasBersuker Steven W.
'muscl e cell's are nanmed safconms. Tgﬂaradd it

Mambes 8awcBayidc 451 dUngEieRe P seWh BFee d ?P%‘B ?rrog@n Pittosporum
viridiASTIR Foh e Midatyastar Refirfofédt “@l S Nat. Prod. 2002, 65, 65-68. Xiu-Wei

Yang, Jing Zhao, Xue-Hui Lui, Chao-Mei Ma, Masao Hattori, and Li He Zhang “Anti-
HIV-1 Protease Triterpenoid Saponins from the Seeds of Aesculus chinensis.” J. Nat.
Prod. (1999), 62, 1510-1513. Yi Lu, Tatsuya Umeda, Akihito Yagi, Kanzo Sakata,
Tirthankar Chaudhuri, D.K. Ganguly, Secion Sarma. “Triterpenoid Saponins from the
roots of the tea plant (Camellia sinensis var. Assamica).” Phytochchemistry 53 (2000)
041-946. Sandra Apers, Tess E. De Bruyne, Magda Claeys, Arnold J. Viletinck, Luc
A.C. Pieters. “New acylated triterpenoid saponins from Maesa laceceolata.”
Phytochemistry 52 (1999) 1121-1131. llaria D’Acquarica, Maria Cristina, Di Giovanni,
Francesco Gasparrini, Domenico Misiti, Claudio D’ Arrigo, Nicolina Fagnano, Decimo
Guarnieri, Giovanni lacono, Giuseppe Bifulco and Raffaele Riccio. “Isolation and

structure elucidation of four mew triterpenoid estersaponins from fruits of the
2.
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develop fromcells of the nervous system Ovarian
cancer is the 5th | eading cause of cancer death in
wowese0292and t he Ieadl ng cause of death from gyPerubmgH/a31900

PitbsberLiBoachi olaed %%E’Sé’@h@%f 19 eI G THE Sopfofhs of the

above ﬁ%@h&ﬁ%@ %f@ﬁéﬂde% Asirat By refeenge. hi ghest

e
re than ha of t e deaths from ovari an cancer
occur in women between 55 and 74 years of age, and

Howeggh; f ma{_ﬁgl cas do ttgé18§[9§%‘é§59§ﬁ;ir§9§ 5uH8§‘t§$§\/ing the same

structgl%déé rﬂﬁé"c@%\d@%ﬂ@'&ﬁﬁ@ RVEAtiGY aHieh aﬁ@napabletof inhibiting cancer or
ttp://www nl mnih. gov/ medl i nepl us/ency/articl e/ 000889
tumor.dellrgro@itar i an cancer is disproportionately deadly for

e
canofy b gin BH0SER HindBate REPHEE (L hefaepiodtd i doferce o
normall fektraint$ ohhesn diQision; eareb(A)tthey dnvade and. comnlzméerrltm@s normally
the cancer is diagnosed, the t urm{ has ofteﬁgspnr ead
d

reseryrsy dad otifRy 66 i @@ncﬂsséeq%'(?arm‘&ﬁ iang fr ANE any-genes for its
develgﬁlbgggaé“dbﬁ%é) Srd I%Efﬁléﬁ%&:ﬁt IM%'tHRhérﬂssG@ dritecelt §/péstrom which

Inn e bowel wal
they é@s‘@rman&ersTMtsg Ereinh aepu:thehdde@lis ainer nami@dn@ancmmﬁs those arising

from SepaeaNenssHs oF aPisde; IR IR DANTR Satiomas. [y gddiian. there are
cancéﬁ@%%d%ul@érﬁrasmé\fh?cﬁ Bandefvére freanhefiopamtierceNist Cancers can also

varian cancer are diagnosed in the advanced stages of
develbbérains:eﬂsefthe ervoubsyttesl.it' S i qTDeel n !

i nvention to provide conpounds and/ or conpositions
extracted from Xant hoceras sorbifolia or plants, or

0var|%He<Eaﬁc’ér i¥ tRe HhaehgiRyCeaUse 61/ Bahesi death whwomenaaad the leading

subst anti al pot ency agal nst ovarl an cance
causaHEdeamenmm@vnenom@mage@nm iinithe {Eleacstgiase females have a 1.4

to 2. Jeggt f’oq zﬁf ﬁ%ﬁq‘?ﬁé%qggloﬂ aq%orre i np?;ﬁﬁ%; E)gtﬁlng% gancer. Older

woméﬁ‘%r@@tﬂﬁ@l%kt%k oreetfiani haift hétl‘fmdéathsrfgommmlayl cancer occur in

h
womes fsbwsS015% R4 38Ars AR 120K SBTOWBEA, THerarfarsof ovarian

eIl [ pk £ f
cancff, BBB RO o B yRFHA] bRhPES, 3 aRaPSFRete O MRS WiedlinePlLs
Encyclopeldta art to mak@n and ovarian cancer at

hitp://www.nim.nih.gov/medlineplus/ency/article/000889.htm.

Ovarian cancer is disproportionétely deadly for a number of reasons. First, symptoms
are vague and non-specific, so women and their physicians frequently attribute them to
more common conditions. By the time the cancer is diagnosed, the tumor has often
spread beyond the ovaries. Also, ovarian cancers shed malignant cells that frequently
implant on the uterus, bladder, bowel, and lining of the bowel wall (omentum). These
cells can begin forming new tumor growths before cancer is even suspected. Second,
because no cost-effective screening test for ovarian cancer exists, more than 50
percent of women with ovarian cancer are diagnosed in the advanced stages of the

disease.
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use the invention concepts will followin l[ater
sections. The invention provides six novel conpounds
wo@toobloz928t ructure (YL , Y2, Y or Y3, Y8, Y9, YRm/Usm05/031900

TherSR P AN b RS o LB, Yl gomvosivons

extra&eg Mok xanﬁo%aﬁas:ogammraarm PlantBessr whepacals ar @lochemlcally
presented I1n Table 1 below. Table 1. Fornula, Cheni cal

syntheaized awhicbdmuensubstantis pstenanagainst@ypHan G3NGer.
Structure (Y, Y1, Y2, Y8, Y9, Y10) The above six
conpounds (Y, Y 1, Y2, Y8, Y9 and Y10) have

SUMRIKRY O TRIE INVENTIONNhese conpounds inhibit the growth
of human ovari an and ot her cancer cells. See Fi

In acgoiRca Wit g0t ePdsoRe ahIFas (i BoUBYSHEN V& BT} Sumihary of the
preséyg?ﬁ%ﬁloﬂﬂ f@[g%%ﬁtga Eb%cél f|8 B4S ofnfssidd maifbe made in the

e |nve |on concensus
follovaby ssinfrdaty nehioh is hnteﬂdepdorhighhghttdrrw intxoshiceosome aspects of the

prese?;;ltgyr%yglg’ggr!l,n%gg urEgl ocit o n%S 2 acﬁ)giiqt:fgir tc’i{?e%érlp’uons of a preferred
exen{ﬂrﬁ}%ﬁﬂéﬂ n‘gé;r@%e'qﬁa{é)ﬁﬁéw Aok dborIMhrg AKilch thl%eart to make and

er pene one. See Figure 5. For sfructure
use thadihvédtionmenbeptsgeil dgllowy irolageri sectioBs.- | oc fe 'a C d f
i "Nr ing. See Figure 6. In an enbodi nent, the
bi angel oyl group of the bioactive conpounds (Y, Y 1,

The Hdentith previdedsixiveP coklpunby 1 tthe Rirustuse ((val ¥a, IYnoraYS Y8, Y9,
trans-p03|t| on I n adjacent carbons of a struct ure.

Y10)Fagwshownh in nFighee Her Aentigat herein, aSugiire Y & \alsp referred to as
“ ghain is |located at C3 of thetrlterpene In a
Strupﬂ??ﬁ & enbodi ment, the sugar noiety or sugar chain
selected fromthe group c¥hngi sting of: D-gSucose,
D-gal actose, L-rha @ 1§ at¥abi nose, D xyl ose,

al dugonic acid, Dgl @ ‘ron|°c“3°9_c‘<*|*d and D gal act uronic
acid. Studies o@@ shdmactf af and functi onal

rel ati onshi p PFFTHel sPk conpbunds of the inventigo

i ndi cg_t of 76hangé's to or substitutdon® §™t he
|‘,alz groups located at Cl5 agp C2% t he

erPene do not affect anticarter ac';, HUY

confiyptfs (Y, Y 1, Y2, Y8, Y9 and Y10) »gf) th
i nvenggoihave activityininhibitiono ur por
growt —gee

HO

Y,

HO
OH OH

HO
0.
H
CH Ol

OH

Y-10

COOH

il
Q:;

OH OH
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Figure 2, 3 and 4. The conpounds are prepared by a
chromat ograpy purification process involving FPLC and
wokweoae2descri bed in Figure 8, 9, 10, 11, 12 pemuiBn5/031900

Compound Y is purified using a procedure described in

this application. Figure 11A shows the NVR peaks of

@%m u i f fede opcuntts sleopvesented in
The hat Q’tﬁ%’ﬁﬁ%ﬁ?@ﬁ %ﬂc‘)dr)rggﬁimgh 9grc’)n(sésésses pcc))tg'lg?}cy (1 CB(?W?
Tablel Belogli. M ) 10 tinmes higher than the original extract

(1C50 = 25ug/m ). Conpound Y al so has a high

selectivity toward ovarian cancer. See Figure 15. The
TablePt Edrinf@iaC OHemiedl Mame ¥Rd O8mnGn Neamde 6f GirINoved (@ompounds of
Struc'turkah@ftﬁwzmiﬂ Wg, W1tgyvvard human cancer cells with a

pdter’lcy toward ovarian carcinoma. See Figure 3

arre |u contar g compound YS al SO
Nam?ﬁhow PWPH%I tafg@erﬁ@?ll Vi 1(\3/ toward human cancer cells

Xanifoha- €XaRi@s [S3-0HiReB-gakcopprmnbseyl(tesl)bo-Letrabipnfunamesyl(1—>3)-B-D-

cancer cell l|jnes, and t extra
Y (Y3nventi on shom%'u‘éJrﬂF%‘Wé"i‘noﬁéﬁlf%%%of%ﬂ%q Eoy&@éﬁ!goh 160, 218, 220, 28-
car cil nona. Seeh&agyargﬁyoléen ibensld 16 and Table 3.1 for

a_comari san he activities-of the nl an wt pact

Xanifdlia- | Getrhtolen| RbiigDaRlaciapyraapeyit 2 2ieelrarak |nPfL1f<’f"?Pé¥'<f—>3 -p-D-
As used herein Y - -

Y1 Genote conpouh %Iug}(rﬁno%am%%;@f)@rz’(@ 4Y&§an¢Ye‘?oW)3@-@|_ r’thnophyranosy
ot hen bi oacti vez-maqm;dmﬂssleobﬂa@ r%bcl é8epe@tahxgdroxyolean 12-ene

Y¥ant hocer as <o

P e e e A R TR

y2 sorbilfolia Caoalhb@roﬁépyraﬁuégl 21 DD CCEBAGHIOM3OM 150, Thee, 218, 220,
cancer includes, but is not linmted to ovary cancer,

bl adder cancetf 24@r2@sh%1¢@)’éw@?anﬂ3ﬁ@80yt es cancer,

anc—hon C ne 0 -
Xan@@'aéf ;dé?:_tls? Ve aaéﬁ)—lﬂ%gﬁ%%{ﬁ&a% E\n bL] \égp{tat eoP O?L?gm&ﬁ (1=3)5
vs plantl called Kgnichoaepaansyt-21,f @RiGdiangéloyls3f t 16esPi8a 22, 28-

cnemjcaiiy.-Qrexraci ed f om her bi ol ogi cal sources,
i ncl udi ng pl angntPﬁ@eW 'ﬁ?ﬂfaceae famly. This

XanlfQeNt 1 on pro %@Lﬁigﬁlbeﬁﬂﬁﬁarﬁfsypf(@%ﬂ-@xgal’@bﬁﬁifﬂnawesyl (1->3)-4-
conmpqunds from hus | eavés, branches or stens

Y9 fruit|- a2 § gritustropyranasi-21a@d3rkdiangetoyl)he-rhamnopyranosyl-
Wengyanguo. The extraction of the ctive 0
of tre i nvent i| 88-@raseii34 éﬁ@f}?‘éﬁ%%a@ﬁ'p?ﬂ’@wﬁﬁﬂ %@@'12"5”9
o | G T BT P TR CRB ARG Y (A2 HEAeHEambs  (153)4
Y10 glucuronopyranosyl-21, 22-O-diangeloyl-33, 16a, 215, 22q, 28-

pentahydroxyolean-12-ene

The above six compounds (Y, Y1, Y2, Y8, Y9 and Y10) have anti-cancer effect. These
compounds inhibit the growth of human ovarian and other cancer cells. See Figure 2, 3
and 4.

A concensus sub-structure was derived or identified from the bioactive compounds (Y,

Y1, Y2, Y8, Y9 and Y10) of the invention. A concensus sub-structure of the compounds

of the invention is a biangeloyl group located on adjacent carbons. For example, in

structure Y, Y2, Y8 and Y10, thé biangeloyl group is located at 21p and 22a of the

triterpene backbone. See Figure 5. For structure Y1 and Y9, the biangeloyl group is
-5-
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di scl oses methods of obtain the bioactive conpounds of
the invention. In addtion to saponin conopunds, the
wezioeaeesl of the invention al so contain sacchaP¢Tes2005/031900

ocard) B SRR 5B T SER s B e paneoy
groupgghﬁﬂﬁe gggag&%vsorﬁﬁaaﬁww Yrheysapeniym eadpeuopsf the invention is

obt ai'n fromthe extract of the 1 nvention were
situated\ie st irgas-pdsitiandn lrdjacené sartansuef a sirgeikessee Figure 7. In another

b o ; .
el 0B e RSB SR o718 o, . i
furthdrarssddiftent, Ihe 3B+ aiétyraailgar chginnsalycted fiarh dine group consisting

pat hways, including the receptors or conponents . .
of: DhgLigsauBHOBIBCIGSp! S BIAMAG s Pt SrabinasopiRepRe. aidurdnic acid, D-

g|ucu%${ﬁ8(%t8ﬁ{)%%(¥Qg&%g&u&mgsa%ﬁ M t ogen, mnitogen receptor.

rnvention can be isolated from
the plant called Xanthoceras sorbifolia, synthesized

chemcal ly, t ted, f i ol ogi
sudemm iEe Ynah s oA 0Bl 3Bkl pamppyns of the

verff SpRERE 8 S, Y ARSI ot o
C15 and024ant thedeterpesedoi fiatl dffechadticances| astivity. The Bpmpegnds (Y, Y1,

o, N e 18 o 1 RSB e By BENBEE orowtn. s

FiqurRl 9S132LRJCANGR chMPBURBECATe pRERREd IHRRE@hromatogra urification
'g I'Feukocyt es cancer,mg)g)l on cancgr,;falai vel%acancer She )

b
procesanireo|ving &G andeHPL&h @sodegoyibednbeligunsids Q,nvgﬂ%a foh2 and 13.

Compiyis ot GUERER diTin ) RroRECALy BsRElbed B AR ARRABON; Fioure 11A
showdahe RRRPPEBRs oMtenfidurichy.Gorfparsien rof Figirel 2esnd Figure 14 shows
angel oyl groups. In an enbodi nent, the c

that therpurified copmwound YPosSesRAs: gqtemﬁé(lgﬁg -(13(5) én%%g% Qfimeg higher than

sugar a t ed, A\ a r o, -
the qrg&bar#.th&%cgfl?\@dé%égg?:ﬂl)t gggﬁ%mg I\oslég%on%-% aigl%]o%er!%dw'ty toward
ovarigAEahter. '8eaaFigurd ¢6pene backbone and a bi angel oyl

group, wherein the one angel oyl group is attached to 2
1b and one angel oyl group is attached to 22a of the

The b[ﬂiﬁ&i %Sﬂfpolfﬁ\‘ak??nem gl whegsd Y1018Iser SFRR GehiBltofyN&ctivity toward
Irang y Th

: e!o group producés anticancer activity. 'S
humam¢antéroce!isrwith desighet poteacy dowartadvarigroeansinasngobeel Figure 3 and

4. ThAaABS extaCt CORAGH B QRO LR e oY Iyt Yadivity toward
humé\ﬂ grgé%:én’rs‘@ell%. bt acaefid, Qtddies Weré perBRfcdwkeden human cancer cell
lines, and the plant extract of the invention shows a higher potency toward ovarian
carcinoma. See Figures 14, 15 and 16 and Table 3.1 for a comparison of the activities
of the plant extract of the invention among the different cancer cell lines. As used
herein, “Ys” or “compound Ys” is used to denote compound Y or Y3, Y1, Y2, Y8, Y9,
Y10, or other bioactive compounds obtainable from a Xanthoceras sorbifolia extract of

the invention.

This invention provides an extract of Xanthoceras sorbifolia capable of inhibiting cancer
growth. The cancer includes, but is not limited to ovary cancer, bladder cancer, prostate
cancer, leukocytes cancer, and bone cancer. Compounds of the invention, shown to be

effective against cancer, can be isolated from the plant called Xanthoceras sorbifolia,
-6 -
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the sugar noiety or rhammose further conprises a
bi angel oyl group, and wherein the presence of the
wh@aged2oy| group produces anti cancer activityPCTOER05/031900

i nvention provides a triter noid | saponin_ co
SyNtheYEeN CEPMICaY P BEFHR Mo R eologiea TPt ‘@@H% plants from
thes%?ﬁ%ﬁﬁ%% cylated at either 2 1b or 22a position or
£%§b9and 22a position with a sugar noiety or
sugar chain, and wherein at |east one sugar in the

This mv%ggﬂggf)q%& S AcRruL! 3%'2& &5%(?@%5@?3 e|c8 g¥nPfiom husks,

Ieaveé%r%ﬁ@ﬁgé BE Btomd TRUiL- ¥R i) Geka)shelll RIGYS aﬁd ebarks af the Wenguanguo
f'rans-position on a structure, and t he presence_of
di ffﬁreg&] parts of the

The extrmcjeh ®f|thgriioactjyeoerRopauRds pémé?vemlpnmry

enbodi t . the I
Wenguangy pge @t] Gar e p%}(@ dﬁg@%e taa’{gl gﬁr%?rgﬁftgnééhﬁ 'mlsé inven O,on further
discldsE8 RERRRIBCEF @Btdimeh@lkﬁdimiveyd:orgpouwdspbbdheesventlon |n addtion to
anticancer activity. This invent] onalgrow es a

saponineceibeRdsed0e | d@cky Rp i daventiansalsR a1 S 3{%&1@% proteins,
glycoggl%aﬁ{ﬁ%%%ﬁé %%tm%ﬂﬂ%g(?aﬁsg% ) rdxPiaRes, %ﬁ‘g&%%ﬁd ¥fracts, tannin

ove- npounds  and
and dbhey Baetiveg cahbyuads:éﬁteabamamamnmwhdsﬂhtalnahiee‘mmdhe extract of

d th
the |o<g}%|}qag\2{g%vr§/@sggg{§%: é;\lréiglqﬁ @#Eﬂgp@%@ss inhibitory activity

agam%f%éﬁ&é d;?vv%f?nt hoceras sorbifoli a povvder with an
appropritate amount of an organic solvent for an

appropriate anount of time to obtain an extract,

The Iﬁgg]%;w %}f&rae blggf 5@'3‘6551%@%0@’” ﬂf%i;{}ﬁ%ggt ﬁﬁfaehf\%m is,, capable of
regulgf’ ré&rﬁeg]muﬁld?' pathwags, ifdludihgtthe récapsets orecompamenmssf a cell, such

ating the purified individual bioactive
as G:prqielmm%enim t ﬁeSf peaieinorresepichie Tiosing iNiBasesmpMitegen, mitogen

recep\glghpgﬁﬁSgﬁrrgsfahvg%HpLﬁ?cmv&tioﬂv%gﬁ' QQ BBWQ%@ the plant called

ture veril

Xantl‘i’@éé?fageéd)r‘bﬂ‘éhér@%ﬂhbgtz@d dNEmicalyb aor Nwﬁeaciﬁ@ NNR\ afther biological
t he Het eronucl ear Multiple QJantum Correl ation (HMX),

souraqst, éntciudiog elants/fom meesamiﬂ@e@ﬁer f@mi¥ on (HVBC), NOESY
and COSY, and Mass spectral data derived from MALD TOF
and ESI-Ms. This invention provides a conpound and its

This fichtigh ipreddeditempaunadsfihelatingecangpdurid otstnesuresTheY1, Y2, Y8, Y9

and SASRCRaEEDIe L XA PRPIE SORSICNAL ahd peR <of Mibifing. cancer

grow'tlnclI Udh NghBbGinfit, tHdchh8sr efude’d! baMshaot lu@ﬁ%@étt@r BlaBltler cancer,
cervix cancer, prostate cancer, lung cancer, breast cancer, leukocytes cancer, colon
cancer, liver cancer, bone cancer, brain cancer, and ovary cancer. This invention
provides a compound of oleanene triterpenoidal saponin comprising a side chain at
Carbon 21 and Carbon 22 of said compound, wherein the side chain comprises
angeloyl groups. In an embodiment, the compound comprises one or more sugars,
wherein C3 and C4 of the sugar are acylated with angeloyl groups. This invention
provides a triterpinoidal saponin compound comprising a triterpene backbone and a
biangeloyl group, wherein the one angeloyl group is attached to 21B and one angeloyl
group is attached to 22a. of the triterpene backbone, and wherein the presence of the
biangeloyl group produces anticancer activity. This invention provides a triterpenoidal

saponin compound comprising a triterpene backbone and a sugar moiety or rhamnose,
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conmponents, such as G protein receptor, Fas protein,
receptor for Tyrosine Kinases, mtogens, mtogen
wo ewepraes, TG- Bet a-smad, FGF, TG--beta and TEEFEBNH031900

whé%{@ﬁ{@%%%%@%@%g?rﬁ%ﬁ%bs. ﬁb“ﬁ{;@aleeqs H{ey ﬂttc?rgr ne. backaHe wherein
the sUdafiA % oRPHaHABBE Futh&Ncohpfides anbiangelon g&fup( izrdl wherein the
rom th P

oceras Sorbifolia Is also ca
presemeegaf mg MQngaleyb@@pormndgcgmantpmf @pgwty g hIS invention prowdes a

s SOFRE S b, B CHE TG s viemene
backaﬁé—% by ?a%ﬁ%ﬁér@‘\ {br 2b posfBdnESr At Wh@ﬂs ammatﬂtﬁ;ltlon with

structures of six bioactive anticancer saponin
a sugaonnmnyobrosugarechamvemd wlner@ngairléast QP wsIopR#N the sugar moiety or

sugar (Rl | kiR vyl st B E I R ark B4 positon of said

sugar( MReﬁQbo'mﬂehh Qhé o *éhbb@?l GrRiUpei dry imastrates- posrtmne@nlca/structure
T assay. For details, refer to Experiment

and tN@sq)resance::dvfc dhe r hiangalayl ggiaup. PEPUGRS @nt%a%‘?f activity. In an
embo&ng\’\ﬁth Q}%B@ la@%@y? gg@f’ésgé em?1t %ltgad'lr]seﬂ%sﬁ% jr?cént carbons on a

structuf)idd tHeprisehbe cﬁtthefblanigéroylpgmud pfotluaesl a@dm@mafoactlwty This

inventar e A, St Jrecy DB Spr b ise Tefl et provides 2

pharn%cgedjlilggg%aﬁfg%rsﬁfbﬁl Eém@ﬁsﬂgt 5hemediveyaMblinfofale above-described

consensuS structure derived from four
compbunds thi@ Wrmanwﬂcal@mapﬂabiempmm@ of the

invention (i.e., Y, Y2, Y8 and Y10). Figure 6 shows a
consensus structure derived fromtwo bioactive

This @%h@&ﬂg@v@&)%%@tmqwémﬁ cbhﬁ)dumgrﬁdrﬁrb(énthecerah’ sorbifolia

ure 7 shows a general structural
compfisinguiher stepsiofedxirading Kentwestass gerbifplia qoyydes with @Reappropriate

si x _bi oactive c nds _of
amoupt of-an QrJanye SQB/nPng ) an ERpP %?r&égﬁ S%ﬂéfdrgpgf: lm% to dbtaih an extract,
|dent|f‘3h'ﬁ’ggihé3 Bﬁ:lacﬂ{/@ %Brﬁp‘buh% it eraot! pari i?iﬂg thiet taolaetni/et mrﬂpounds in
d 22a of the triterpene backbone. B) A conse
the extractweth ERLG tonabtagy gdgaqtlgntqﬁéh%,bgq?g:@yg)gompounds ang ist isolating the
purified individual bioactive compound from the fraction of the bioactive compounds with
preparative HPLC. This invention provides a compound having a structure verified by
NMR spectral data derived from proton NMR, carbon NMR, 2D NMR of the
Heteronuclear Multiple Quantum Correlation (HMQC), Heteronuclear Multiple Bond
Correlation (HMBC), NOESY and COSY, and Mass spectral data derived from MALDI-

TOF and ESI-MS.

This invention provides a compound and its derivatives which are effective against
cancer. The compounds or compositions of the present invention are capable of
regulatihg various cellular pathways, including but not limiting the following: receptors or
components, such as G-protein receptor, Fas protein, receptor for Tyrosine Kinases,
mitogens, mitogen receptors, TGF Beta-smad, FGF, TGF-beta and TGF-alpha, ras-
GTPase-MAP kinase, jun-fos, Src-fyn, Jak-Jnk-STAT, BMP, Wnt, or myc-cell
proliferation. The compounds and composition of the invention derivied from

Xanthoceras Sorbifolia is also capable of regulating the components and receptors
-8-
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group attached at C3 and C4 of a sugar ring (or
rhamose). In an enbodi ment, the functional active
w@regoeer i s a biangel oyl group situated in aPCT/US2005/031900

trans-position on a structure. . Fi Ny
asSOCIgEE VAT S B et atforade 8F S fating 8¢ Tl eath program or
patth?é.raCt by HPLC with a nmbondapak C18 colum. Details

of "the experiment were presented in Experinent 2.

Figure 9 shows the elution profile of an extract of

hqace [ ' i E wth 10-80% di ent.
pETARKD BEERIRTRINIOR ME FIBURES 351 "*aosci soar
Figuré; ][‘Pt%hb%sth@gﬂrééw%‘d boRIx bidagtive drflicahoms sapeninesarnpsund of the

_ he screening of cell growth activity using
inventiaract i ons obt ai ned from FPLC chromat ogr aphy. The assay

. ond ed..i . - - i
Figur 5 B dhgcancanfer HORCEL barfet Samasing de THE Skdtiment was
perforitticBoh id@dfign canBer dells EDEAR-3)Cang dme ithebition activity was determined

by MTTiasspv: 5t cioteld JoiRr GobKRoTERT 3 r ACSFSHaG6ascontaton (ugimb)
Ordiné rlg%;d%%ﬁ‘ E%l\ﬁﬂ.u?ﬂé ed id QPme‘il‘hQ&Iy HLAGt U?;{ﬂﬁl @&t Opoint scale. B:

_ cause mnor stinmulation of ce gr owt h.
Lineafb&glessa: concentration (ug/m). Odinate: % Cell

"~ "Gowm h (deternined b _Fi
o S S LRES, S Sy Ry Btz on o
grovvtﬁjk)gtglrvgﬁﬁh Rafcd &ar ative C18 colum (Delta Pak C18).

ese conditions, fractions Y (Y3), Y 1 and Y2
Figurer4 shews tse paticarceriactinite ot N, ¥8n¥9 and YIAn gyarian cancer cells as

subsequ urified. A and B shows the purity of the
deter@que@( ngﬂ}'d Y2 by HPLC under sane conditigns.
Figur' §'$h8wh2a THAYENSIE steEtare defved o feurobiodBtiveanticancer saponin
andY1l0 with 45% acetonitrile isqcratic elution in a

comppuagachtieisventorebieunt, Y2eY 8 anPakl W18) . Figure 13
Figurslélhg\(ﬁ\gt\/\%ia F%i&gﬂ%ﬁée 'sgrﬁétu?’% dé%ﬁl&éé 'STF‘ch Y&o DiBadift ¥hflcancer saponin

S royvt ovaril an cancer
compoBhls opfrieeiventen (TN} Y Mand Y3)e crude extract of

Xant hocer as bifoli '
Figursh shawscaoeasTal IStRETRl BRIt Privel TP APE FEEhaas Structures of
e shEibive, BbeshieLidBeSRRARR 107 ¢! Kncaay v, yorand ¥10) () A
conséMfELastiRefineBonal, groapderthe ddidngeloyl group attached to 218 and 22a, of

the triterpene backbone. (B) A consensus active functional group is the biangeloyl

group attached at C3 and C4 of a sugar ring (or rhamnose). In an embodiment, the
functional active structure is a biangeloyl group situated in a trans-position on a
structuré.

Figure 8 shows the separation of the components of Xanthoceras sorbifolia extract by
HPLC with a pbondapak C18 column. Details of the experiment were presented in
Experiment 2.

Figure 9 shows the elution profile of an extract of Xanthoceras sorbifolia in FPLC with
10-80% gradient. Ordinate: Optical density (at 245nm). Abscissa: Fractions
(5ml/fraction).

Figure 10 shows the results of the screening of cell growth activity using fractions
obtained from FPLC chromatography. The assay was conducted in bladder cells. The

fractions obtained from FPLC as shown in Figure 9 were used. As shown in this figure,
-0-
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lines from11 different human organs were enpl oyed.
This figure shows that ovary cancer cells are the nost
W@ emwsioes22e cancer cells in responding to Xant hBCEUS205/031900

diﬁmq?ﬁ[g@b%poq'g{gﬁtééﬂéggmg‘é%e bR Bhts, SE08% hin€l @A or inhibition
eﬁecté@ ﬁ%? O fra SQB%E{FI’MD&L@)( Bhusesxéli muilsitioryo (Fﬁ'iad:tlons 610,

assaﬁ gure 15 shows th
1116 aodpla7i24smusm‘ mpmra’olﬁwlaiﬂor(:@ﬁpd lrpthm Abémésaa@prapeﬂmér@ihon (ug/mi).

) er canc Il

Ordingis 7hsl Givh ERerF R bn BT feslyi o Coancer o

Flgurﬁe'H §hoWB%P|§§Q>r6ﬁ4é Siarpetionl YYwith 45%aracetaiitrite isocedtioueiution in a
he 1C50 in cervical cancer  cells is

prepamamve @OSngmmn De!jar% e4R)-s hoder thaseypenditions, fiactiogs Y (Y3), Y1

{
and Y50 el Sab i RomL e BtheE B 1087 oA Sfedity pififiod. Aand B
show% Eﬁe b@lt@@aifQHe esiedtbtf® and Y2yt l'_SIPLGbLmdermme condltlons
Flgur@db’f ggqan[vg éllag g9p;mt|oa§3§gf%dolf Iﬂ% S{rge &‘ZQ) %M%r?é:etomtnle isocratic
elutloﬁ.rlﬁ)gt;ﬂe Hfffve (9{8 (?tlbé{l@CﬂrS up: | eukocyte,
rvern érotate rea brain Cancer cells as

Figuréet 2 shows thé i PUCT praisesyof ﬂ'drélequ&e\éQ andt&.f i gure are
t he repeated sults. Absci

F|gur@oﬂ@e$hqvﬁ I%%(X(E\dﬂﬁnﬁp\}eséé Ayaran ¢apcey ceﬁl%\ﬁ{tﬁr treatment with the
crudel g&%ﬂ?ﬁt"bf‘@@arﬁﬂo%%s asorBifdlia BsOgeRPmiHEd Bhotve MY assay. The two

curves east sensitive: col on, cervi x and
curvelsung;theafrgme areltve expedinantsirasdtsoyl mﬁrw@lys@@ternm@d the efficacy of

the egﬁé%tgcﬁf )Iﬁg gceﬁagg%c{rsﬁfaeoé%%nﬁgp 8%1&3 %erlments cancer cell

lines (fHﬂﬁ M4 differ8htBlSian’eigaink \%l@/\@h\;ﬂ@ﬁcﬁr mm@fﬂlghpe Nhdws that ovary
Figure 17 shows the structure of Conp

cancemmltsgérertbefrn@memsawe@mss@@ﬂﬁ nkesPRBAPER; %%l?tﬂ%‘#és Sorbifolia
extragt cl)_f?’ tgpdhy al%%%@)ﬁs?%f ‘2@’?’%%&&%%'3%%% re resent<=r=d in Flgures 16A,

16B, L. CABs&w'cheﬁtrétlonag/ﬂﬁa Oliridte: %?Qell Growth (determmed by
28- hexahydr oxyol ean- 12-ene. Figure 18 shows the
MTT @gs@y) r um of proton NVR of Conpound Y. Figure 19 shows

Flgulze 1%'%‘30&\}3%)00&%%55 o‘? Wr@o%pound Y in ovarian cancer cells and

cervical cancer cells. Ovarian cancer cells are much more sensitive than the cervical
cancer cells. The IC50 for Compound Y in ovary cells is about 1.5ug/ml while the 1C50
in cervical cancer cells is over 20 ug/mi.

Figures 16A shows the growth curves of sensitive group of bladder and bone cancer
cells as determined by MTT assay. The curves in the figure are the repeated
experiments results. Abscissa: concentration (ug/ml). Ordinate: % Cell Growth
(determined by MTT assay).

Figures 16B shows the growth curves of semi-sensitive group: leukocyte, liver;
prostate, breast and brain cancer cells as determined by MTT assay. The curves in the
figure are the repeated experiments results. Abscissa: concentration (ug/ml). Ordinate:
% Cell Growth (determined by MTT assay).

Figures 16C shows the growth curves of least sensitive: colon, cervix and lung cancer

cells as determined by MTT assay. The curves in the figure are the repeated
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Figure 20 shows 2D NMR (HMBC) results of Conpound Y.
Figure 21 shows the mass spectrum of conpound Y with

W(I)/MDB)IO29'EQ:F (high mass): Y + Matri x (CHCA) + Angﬂ:TyUsms/mwoo
1 "two point calibration” ure 2

2
XSRS TRHS: ¢ ST Yot R UEaPPNEIGER G Sy bier RS el Growth
(dete@ggﬁat{{m;‘r Corrpound Y 1 having the formula of

he chemi cal name of 3-O |
Figurie- TF gabwsttb@y,tranmq iof Compound Y draamnmibefiosmyla e @s7HesO2s and the

ok SIS
glucu%ﬁbﬁgﬁéw beéﬁgnggglg‘gf‘% 5 QUi 60 2415228 28 Bexahydroxyolean-

rumo ’Yl Figure 25 shows
12-eridhe 2D NWVR (HI\/QC) results of Con'pound Y 1. Figure 26

shows the 2D NWR ( res Y 1.
Figune; wﬁbovzﬂ%&%eca@éw E‘M"?é’? % d Y 1.

Figufd #8508 ﬁﬂmﬁak@g@@ms@ﬁb o‘«FUdh%c&l!rﬁi wnd the

em cal nane ound Y2. Figure 29 shows the
Fuguwm ehoNMRBNMRI(HMB:E) rezultFofComm@uinghbws t he 2D NVR

PSRBT shie o AL 45 o 2y BB O i e v
Matr&Kl"fﬁ@é&)' ﬁmﬁwma‘m poRiTR@NPEt¥A”. Fi gure 33 shows

-level -1 spectrum of conpound
anumzzshgwsethemmomm ﬁﬁ@@“@@é@‘ﬂ umitb EXdMBound v2

roudh Baio B RS o LR PRI RIS Cgt0n nd

the c!fL S ﬁZm‘éthN% @[%%@H%&Wbh@@ylafezﬁ'a-ELeg*abmoﬂ&anosyl(1—>3) B-

HMQC (1 evel 1) spectrum of Y8. Figure

D- gILBimwmpynan?:t}ém e{fa+(3gq-dmgaloerl)ex Lm@arrmcgqmyéamygﬂaw%acetyl-
ectrum of Y F 41 sh 2D NWVR

3p,16¢.62/4, Zp ggmnt@mpxwgé‘rﬁ Sigjeng; Sﬂf’e 42 s J\?\sNQCD | MR

Figub 24 shb Wéethb ProfRERMR 8b&&trofR-of Compound Y1.
Figure 25 shows the 2D NMR (HMQC) results of Compound Y1.
Figure 26 shows the 2D NMR (HMBC) results of Compound Y1.
Figure 27 shows COSY-NMR profile of Compound Y1.

Figure 28 shows the chemical structure and the chemical name of Compound Y2.

Figure 29 shows the proton NMR spectrum of Y2.

Figure 30 shows the 2D NMR spectrum of Y2 (HMQC)-level-1.

Figure 31 shows the C13 NMR spectra of compound Y2.

Figure 32 shows the 2D NMR (HMBC)-level-1 spectra of compound Y2.
Figure 33 shows the 2D NMR HOHAHA (TOCSY)-level-1 spectrum of compound Y2.
Figure 34 shows the mass spectrum of compound Y2 +Matrix + Standards.
Figure 35 shows the chemical structure of Y8.

Figure 36 shows H-NMR spectrum of Y8.

Figure 37 shows C13-NMR spectrum of Y8.

Figure 38 shows 2D NMR HMQC (level 1) spectrum of Y8.

Figure 39 shows the chemical structure of Y9.

Figure 40 shows H-NMR spectrum of Y9.

Figure 41 shows 2D NMR HMQC (level 1) spectrum of Y9.
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Fi gure 43 shows the chem cal structure of Y10. Figure
44 shows H NVR spectrum of Y10. Figure 45 shows C13
W(Nlmmzmetrum of Y10. Figure 46 shows 2D NVR HMIZUS2005/031900

Figtirgimiows eI A0S e sheBi e o ompound

FigurB43 ShS fo EheiRepstiaufE o wro VR spect  um of
Figure 49 shows the 2D NVR ( HMQO)

F|gump¢;4:smms b-NotRppeeteurRDf YHiO0gur e 50 shows the 2D NMWR

riauif BRI R 2°F Gir "S5 chove ™

Figurel$s SHAvAYR RRIR HMOTfevepmpepectruth.of Migur e 53 shows
the chem cal structure of Conpound 054. Fig

Figurehdfshowe thre ehernicel/strdgidre aad 1 e Eoamisah aamofe @9@8%“‘1 R1.

Figuid 4 H0Es W pro P B el RS ARl BP i Compound

Figure™o sfrb@ytiee 2D Nmmﬂmm@)zﬁmtrpm oficappoundiR1of

Xant hocer a bi f ol i t h
Figurgp3Q shews tﬁ%é&rMWﬂ*Mﬁ xmrp%c Hfrh Cé)eml n"\fllcggﬂ Densi ty.

FigurF 81 1008 %ho BANME fPOSNISHEHAN W%ﬁ%@”m

Flgumoﬁztéhuwsmi?e 043 IiMRUspeciis obuempoend RNMVR ( HVQC)
ectrum o

Figurebsgshane tre snemisapeructire BREPRMBtRERSR ot on #10 of

F|gur§3 54 shbws tﬁQ)’r&‘(@% I(IHH §sdctiedréchpsuy 034L.C.  B:

echromat ogram of the maj or conponent under sane
Figueos8lishows tlas 2R BMQG) spedtiagefreorepound &8t onat i on

roufL 635028 S i B b aesssafirooa

Flgufécﬂ‘?r %%W@gﬂ%o%s@rfpu@ﬁ%pé&ﬁjrﬂﬂﬂ &aﬁtr(o‘cem ispobiftip. extract of the
FI gure 63A shows the chem cal structur

inventioar Abscigsa: Weyeleseih i amgBlréippte; r@@ﬁ!ﬁa g}ﬁrﬁ%@ ﬁf(@ad’t has three
absorpﬂ%% kA RUR 203N SRBRREGNG s6bhA. H R4 represents H

Figure 58 shows the proton NMR spectrum of Y4.

Figure 59 shows the 2D NMR (HMQC) spectrum of Y4.

Figure 60 shows purification of component-R with HPLC. A: Extract from fraction #10 of
FPLC (iso-30) was further separated by HPLC. B: Rechromatogram of the major
component under same condition as described in A.

Figure 61. Fractionation of Fraction-O with HPLC with 20% acetonitrile isocratic elution
(is0-20).

Figure 62 shows rechromatography of 054, 028 and 034 (from is0-20).

Figure 63A shows the chemical structure of a compound, wherein R1 represents
angeloyl group; R2 represents angeloyl group; R3 represents OH or H; R4 represents H
or OH or CH3 or CH20R6 or COORS; wherein R6=H or acetyl or sugar moiety;
Positions 23, 24, 25, 26, 27, 29, 30 of the compound independently comprise CH3 or
CH20H or CHO or COOH or alkyls group or acetyl group or derivative thereof; R6
represents Ac or H and R5 represents sugar moiety, wherein the sugar moiety
comprises at least one sugar, or D-glucose, or D-galactose, or L-rhamnose, or L-

arabinose, or D-xylose, or alduronic acid, or D-glucuronic acid or D-galacturonic acid, or
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or OH or CH3 or CH2OR6 or COOR6; wherein R6=H or
acetyl or sugar noiety; Positions 23, 24, 25, 26, 27,
wQ@o068M2ef t he conpound i ndependently conpri sePCHBSIN5/031900

s R Sl P A5 s
compd§i] E55aB18 &Hﬁﬁbrmehé,fuNﬂan%ﬂsudm nsolglyr noi ety

conprises at |east one sugar, or D-glucose, or
Figur®- 63B ashawe  ther chemicamsristurer ol & gMmresed 8‘?‘9"9'“ R1 represents

D= xyl | i ; . )
i 14 55 BN B, 58 BTN 90 a1
or OH;, éRér“ gégpéﬁ%&htb Ad on H; ngT e@;fresdlanﬂtsdﬂ oer@id irm®HB, orfBH20R6 or COOR6
wherdiIRASHor Aoty lr ST TP BaPUOBS S hesi v 27, 29, 30 of the
compéﬂﬁzﬂir‘é@%peﬁd%% léhgnﬂ)rfseaCFI@”?roéP@dlﬁerfélﬁyl@grb@%%ﬁ%;ﬂ group or

group’ represents angel oyl group;
derivatioBnas et andRD repesitsremae switty, Whereidihe Regar moiety comprises

A .
at loag) DURSUGH COGRE FSEe OF TRISECK D5y e Gigy 3 L-Sfebinose, or D-
xylos%mbretaYdua'gﬂi%i 5&i8f‘§>r2|§-glt?€ur03i§: adf, of D-gafactadnid ache or derivative
onpound 1 ndependent I'y conprise CH3 or CH2OH or al kyl s
theresfi @epther carmbinatiogr iepeas Inean eambadiment r BB represamds ‘a compound

represents. sygar | et wh | [
capaidg R peaeeniap e dursne g arosb s tose, Tor
Figu.g-X RS BIBLCP(isb-45) pRETRGS of PPLE-fRdclibhB 456570T
yl ose, or alduronic acid, o

_ r D-glucuronic acid, or
Flguraﬁﬁfslwﬂmmeﬁed@f@pnmowdrx@atthQQr@W@r%fo@pA%f3tQﬁ’QS-

. conbi,nat i r | enbodi nent, R5 represents a
qur@oéﬁ%%‘ﬁ? ggwwfg?g%mﬁgppg?(m ng the function gf t he
Figu%@éh@é oDNMR gV ofsdupimsourieLX. (i so-45) profiles

] PLC fractions #5657. Figure 65 shows the effect of
FlgUMﬁ)Sh@wSXDdNMR}@*MQfWWg cells. Figure 66

Figu%%g\lgglﬁﬁﬁmgp%ﬁgoéndl}(’_gure 67 shows 2D NMR

compoun Igure 68 shows 2D NVR (HMBC) of
FiguieOT@shiows ¥he Ehamical 68ustueavsf GiBpbivRi & conpound X.

Figuia TL5Gows toh s shechiet) HlAICHOR bEaheb iR Y X
Figum%ﬂwﬁge @a@ggﬁgggﬁr@hgmﬁmmn 0P BSRpbUAY X.

Figure 73 shows a comparision of MTT and Haemolytic activities of saponin compound
and Compound Ys of the invention. (A) and (B) shows hemolytic activities. (C) and (D)
show MTT activities.

Figure 74 (A) shows a compound of the invention without angeloyl groups. (B) shows
a compound of the invention without sugar moiety. -

Figure 75 shows the saponin compounds of the invention.

DETAILED DESCRIPTION OF THE INVENTION

This invention provides a compound selected from a compound of formula (1):

-13 -
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Figure 73 shows a conparision of MIT and Haenol ytic
activities of saponin conpound and Conpound Ys of the

wo pwefes2on. (A) and (B) shows henol ytic acti vi PCEES2008031900
and (D) show MITy q:§i£r§§viti es. Figure 74 (A) shows a
conpound of the NQweéntj.on without angel oyl groups. (B)
shows a conpound e invention wthout sugar
moi ety. Figure 7
i nventi on.; PETA

""""""

‘dest,a cohpound sel ected froma conpound
;- 98 -or a salt, ester or derivative
~whecei n RL represents angel oyl group; R2
seft’s; angel oyl group; R3 represents OH or H, R4
represents CH3 or CH2OH, R7 represents H, and R5
resents D-glucose or D Gal actose; and R6 represents
L&Rabi nose. This inventioff)provi des a conmpound
sel ected froma conmpound of forpula (2): or .a sal .
or a esalbr esler der idesivalee InereiiwhelsL} &h ﬁér?%?%siﬁgés"’y' group; R2
|OV] -3 i r&sttits ®H3 or CH20H; R7
repro B eI R o O R e
repres€mselierdrsl B3 repreSeiteHD-giucese v datGaacipsei iads RE represents L-
conpound selected froma conmpound of formula (3): or a
arabig@$q., ester or derivative thereof, wherein RL
represents angel oyl group; R2 represents angel oyl
group; R3 represents OH or H R4 represents CH3 or )
This iaMalibroprovides a abiposingrselgsted fregn acoatapd ofeaRviadR):
represents Ac or H angl RS represents sugar noiety,
pri ses at | east one sugar,
or L-rhammose, or
L- ar abi nose, 5Q, oQr |al duronic acid, or
D-gl ucuronic g ~-Dgal acturoni c acid, or
desi vatiwe there r the conbination thereof. In an
0 |%€;§R Tepresents_a,conpound capabl e of
HO™ PEIZHhor Y n he functi onkOts, S¥igar noi ety. | n another
errbo%i“?rentothe sugar noi Ty, conprises L-arabinose, or
D- gl4c or Dgal act ose, or conbi nati ons thereof.
Thi skpvepti on provi des a conpound sel ected froma
conpo wof formula (3A): or 32 alt, ester or
derivative thereof, wherein Rl fepresents angel oyl
or a §4I0WterRF derivative thereof, wherein R1 represents ange oyl group; R2

represents angeloyl group; R3 represents Ac or H; R4 represents H or Ac; and RS

represents CH3 or CH,OH.

HO

13

or D-glucose, or

This invention provides a compound selected from a compound of formula (3)

2:;\\ R4 (3)
or a salt, ester or derivative thereof, wherein R1 represents angeloyl group; R2

represents angeloyl group; R3 represents OH or H; R4 represents CH3 or CH2O0H or
-14 -
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represents angel oyl group; R3 represents OH or H
Positions 23, 24, 25, 26, 27, 29, 30 of the conpound

w0 nabefoendent | y conpri se CH3, or CH2OH, or CHO, POT/USIOCH#)31900
al kyl s up, or acet r. d

alkyisraspB SRS RerdrS: o Resyal Acaiitd ALY FoprEsegts sugar moiety

wheré(iﬁ?lé)?bp%éhﬁlo?éw%bniﬁ%éé ¥t Mbhé%@gaf dr@-@tuo@@e SIUDagalactose or
cose ai actose, or L-rhamose,

L- rhammsabonbsafabmms& Q&Do)géose)roraaldumlﬁ acige o D-g}ucuromc acid, or D-

sl REATE 8 o, SER LR LBE i gbciment
R5 ré&Srasehtdeat corfBoliPc@panles oft prafopming th@rfabd:t&)mbf sugar moiety. In

perform ng the function of the sugar noi et
anot@moembcdmﬂﬁd‘ihﬁeﬁtlg@mg‘%%{apo"r‘hﬁ’i“é?? legrak ‘g"@s or D-glucose, or D-

ar abi ng and/ or D-gal actose, or
galactqﬁ%pﬁgpﬁlg)%é%oﬁg:{@%%%fl n a further enbodi nent, any two

of Rl, R2 or R6 are angel oyl groups, or any one of Ri,

R2 or R6 is attached to a. su noi e i n i.Gh t
This inaMgeliery Prayidasya campoxnd SO ¢ Fogyp &8%?&0%%1%39@%@ (3A):
t he nonosaccharpdes,g I n a further embodiment, R1, R2,
and R6 conprised angel oyl group, acetyl group, tigloyl
group, seneci ol OUR«ORyr an acid with two to five
carbons or conti bat{on thereof. In a further
-waprg, of RL, R2 or R6 is attached a
3Qmose, wherein sugar noiety or
) C%E*ﬁgel oyl group, acetyl group,
tig 3 ;eanon group, acid having two to
s27czr conbi nations thereof. - 15 -This
proviRies a cornpaurfd selected froma
c%’pom of formula (4): gsap salt, ester or
derivative thereof, wherein Sl= ; V\herel n S1-S4 =S1 or
or aS@amres;:eroor serivative dheesontheiaife Rl Irepresgpts mpoeloyl group; R2

cord LSS EA AR on SRR g od s, 27,20,

of thé YINSSRIHP irfddpentielty? Ebinprise! BB, or QHROH, bheéIHO or COOH, alkyls
derivatlves and Rb represents sugar noi et

grouphalt acety| gepd or denivative; RS HBPLESREISS AL Y 7fa &L%Eed%{%se“ts sugar
oieBE 55 e SHEAETTRS, phPESt M 6ge Tty 9, or Digyoose, or O

galadtbge ! loei L-rHQﬂ‘nlnbaé,l \oesL-drabinosemoyd Daxyldse, Rbr rdﬂumtwld or D-

angel oyl grou repre t I
glucur@gmeg@ﬁt or ,&bggpcwropq% @ég? gééﬁ@n %ﬁ%}é@tl\%ﬁwe@éoﬁ?’ or the combination
thereof. In an embodiment, R5 represents a compound capable of performing the

RsO

function of the sugar moiety. In another embodiment the sugar moiety comprises L-
arabinose, D-glucose and/or D-galactose, or combinations thereof. In a further
embodiment, any two of R1, R2 or R6 are angeloyl groups, or any one of R1, R2 or R6
is attached to a sugar moiety in which two angeloyl groups are attached to adjacent
carbons of the monosaccharides. In a further embodiment, R1, R2, and R6 comprises
angeloyl group, acetyl group, tigloyl group, senecioly group, or an acid with two to five
carbons or combibation thereof. In a further embodiment, at least one of R1, R2 or R6 is
attached a sugar moiety or rhamnose, wherein sugar moiety or rhamnose comprises
two angeloyl group, acetyl group, tigloyl group, senecioly group, acid having two to five

carbons, or combinations thereof.

-15 -
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R6 represents Ac or H, Positions 23, 24, 25, 26, 27,
29, 30 of the conpound independently conprise CH3,
W@ReIR2CHO, COOH, al kyl s group, acetyl group BCT/US2005/031900

derivative thereof; RS represents sugar ' .
This IFRIEITPONISS FGarHerad ol rass sorpeliBh Stormyla 4
or D-glucosep okg D-gal act ose, or L-rhamose, or
L- ar abi nose, \or Dxyl osgo or al duronic acid, or
D- gl ucuroni ¢ h-eor D-gal acturonic acid, or their
derivative t e0for. O 8he, conbination thereof. In an
' repré@sents a conpound capabl e of
| , fon®Rs on of the sugar noiety. In
snbodi et , R1, R2, R3, R6 conprises an
d?qyp, acetyl group, tigloyl group, senecioly
LONp, or an‘acid having t to five carbons. In a
&rt Rer enbodi nent, the sugg? noi ety conprises
or a Softf BOIABP Belat et ucose or/and D gal actose, or
Cohbi nati ons thereof. This invention provides a
conpound sel egted froma conpound of fornmuja (5): - 1

or deriyatiye therg

RO

represen ] or OH R4 esent CHICRET  and whelrerif
wher&6 $5= H, OR5 repBasents at Pfeas$3cne sugat ety %r -~

its derivatjves.. | n_an_ ephodj nent .
Wher,e,gblsgséﬁﬁaétgéﬁgypr &So%r gﬁ@y eargg%ht% Sﬁ‘&%&dﬁf'f §Pu 4R2 represents
ange[ g W83 fSrBEe B NEHNHRR4 ephésdrits Hepr €%k R reiresents Ac or H;

ast one sugar noiety or its derivatives. |

. ln an
R7 repiesditse®iHs otlCHePHEosrallsylrgrome ek iheik glerivativRge ARG RS represents

roup; R3 represents : e e ; L -

suce Bty 3 oSG bl o BB R Blaucose, 0

galadiS88, eE8Rhmnadbe) EasbbPdees IBRYlose] etduronici acid, D-glucuronic acid, D-
derivatives. In another enbodi ment, at. le

\ : er | rgtSt }EWO of R ol
galacturoric asiti are Hsip desiwativesa e PByEMGPEIeR; Rtirgrresents angeloy
hayi,n |V : [ . .
o8 Do SRR BB B EAAB S o, 0 oproar 1 or O
R6 1@HPOEBNIEROAE et e eRbsitiahs | 2BsR4or25,s26a27h02%t B0opf ithe compound
derivatives. In a fur r ' at .|l east one
indeganslagy| cmpras GiHke PEBQIY bokd b QHe S HeeflP acetyl group or
. .- . i r‘ . a 1 ] . o t
derivplj¥; RreBf 1 rermeREis el itiBty, Mihckina e, sigat Maictyeomprises a

leastChRERgar, GODRfiLcase] ohBrgdlactRee] or dndwinvyoseyrasurarggnose, or D-
re

presents, at | eas ne sugar .nqoi r.its. . : e
Kylossalar AAToBIS A9 of PP B G bty lnbBie ol ar thpir derivative
therddF: oF4he 3nBRatiSn ahERGA! INTRINCBILRIIMEATRS @epresents a compound

conprising at least two angel oyl groups, acetyl group,
capablegbbperfgmaing the duration] of the sugar proiety. In another embodiment, R1, R2,
R3, R6 comprises an angeloyl group, acetyl group, tigloyl group, senecioly group, or an
acid having two to five carbons. In a further embodiment, the sugar moiety comprises L-

arabinose or/ and D-glucose or/and D-galactose, or combinations thereof.

This invention provides a compound selected from a compound of formula (5):

-16 -
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an acid having two to five carbons or conbination
thereof. In a further enbodi nent, positions 23, 24,
wQ@2006a%2229, 30 of the conpound i ndependent|y POIPR1088031900
CH3, CH2(H, O, COOH, al kyls group, acetyl group or
derivative tRer&8f. In a further embodi ment, R5
ROty conprising glucose, gal actose
a further enbodi nent, R5 represents
Fer'@Rn t he sugar noiety conprises at
NOr D-glucose, D-gal actose, or
C L - o abi nose, or D xyl ose, or alduronic
( EUCL?IHOHi c acid or D-galacturonic acid, or
decivative thRereof, or the conbination thereof. In an
edbodi ment, R5 represgm)s a conmpound capabl e of

performng the function of the sugar noiety. a
Or a Saitanser, anpioBolierar darnatine targeb umre T R 1 31cuRR, [Fpragent angeloyl
enQdj r € BlS . - is H-
aroui R BB antE 4 LR i BkaffOR GRS, ang wheroin RO is 1 RS

reprebBRtsadiosastens rsugad nwsietyoomits defilatives. dpear embotimenteR1 and R2
of ordinary skil

represasangeloyl-orpHP; RarPRRRSeNELE! of DnBAdEPISEAS Fove fyerein R6 i
H; R$ #Q?Lésteﬁé ar ’Ie%‘?locﬁé't %Ggé’rnmo%tYEEﬂOHié beAvaiveshen arpepbetiment, R1

e conpoun e 1 nventl on does not
represehist HntR&AréyreathtscangéleybgoiupyiRarepresenison of OHigR4 represents

conpo . furt . enbodi h
o SRR BBl Gt HR s 3B B s oPATEA PR reast one
sugaP hidielysor its ﬁﬁl’?@&%@. GPERGthet Benddiembat, |Aveag two of R1, R2, and R6
structure: ereln RL represents angel oyl group and R2
compriser as emgelayh @eoay lor gaaidihaving fiye @ﬁ%mﬂsﬂﬁf regrgeents H or OH; R4
bi apgel r QURAI ] L. - b0 ...
eorebp BSOS SRR i R foprosets .
least'ec{Thbeg %lj’g”h?'rﬂ@@t%gpg_s eleriagiivaze it adarthenemblbodiraerityat fe@st one angeloyl

ient, t i angel oyl group is acxl at Fd in a . .
of Rsor Betisreplaged by Reetvh srouHiginvBrRUP, RENCRONCYRYP; 8&aN acid having
angel g oW, LI r . | .

o G Rl ok e HP 00 RN Eldh g tzoreror 000G, ac
wherklieR8G$ ang8lodl rouph RS repbestinte at leashene sugaumgiety or its derivatives.

Ina %éﬁﬁé@kgﬁfﬁéyﬁ?@ﬁﬁ&ggéﬁgﬁq] Et"iI’ %8%%@)'@% or rhamnose
comé@@@%&eﬂ ’ t\&ﬁe%g%ﬂ} é@@ﬁé“%"c@gfl graup, digldyl 'gh&lip, senecioly group, or

1 rurtheér “conpri'sés a sugar
an acRi Baying! tweatd five hearbend adi cosniinatiore thergaf. moa dtigther embodiment,

.conprises dl ucose, ,galactose or arapino r .
posinEe S b, YR03E, 03 S5 P ERpABRRGY compse oha. oHzOH,
CHO, COOH, alkyls group, acetyl group or derivative thereof. In a further embodiment,

RO

R5 represents sugar moiety comprising glucose, galactose or arabinose. In a further
embodiment, R5 represents sugar moiety, wherein the sugar moiety comprises at least
one sugar, or D-glucose, D-galactose, or L-rhamnose, or L-arabinose, or D-xylose, or
alduronic acid, or D-glucuronic acid or D-galacturonic acid, or derivative thereof, or the
combination thereof. In an embodiment, R5 represents a compound capable of
performing the function of the sugar moiety. In a further embodiment, the R5 represents

H. In a further embodiment, R4 represents H or OH or CH3.

Substitution, deletion and/or addition of any group in the above-described compounds

will be apparent to one of ordinary skill in the art based on the teaching of this
-17 -
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sugar noi ety conprises at |east one sugar, or
D- gl ucose, or D-gal actose, or Lrhammose, or
wa 2@capianse, or D xyl ose, or al duronic acid, BCT/US2005/031900

D- gl ucuronic acid, or al.act ' ' . ' s
appICaBT T PENPREraIBPoSTIIT e, SHBT UG D g b SaRy T agdition of the
r. i , : ; . .
aousl e 15, STRRELTEER " haes Ot s appapepa iolosoa

functist@ftheroorippundubisaifudhénembadineento theanagelpylergups @e in a trans-

_.of any group in the above-descri bed conpounds will be
pos""%ﬁﬁ@eﬂ?u%'%one of ordinary skill in tg art based on
the teaching of this application. In a further
enbodi ment, the substitution, deletion and/or addition
This infention providess) compotiad compsising be felWing\BEMCEWE' does
not substantially Rf1 ect the biological function of
t he conpound a further enbodi nent, the angel oyl
groups_are al.LIGH)S- positiongon a structure. A
or tredting caqcet=? gr—onhi biting A rus=OR,

onpound whi ch conp at | eas
: Whi ch conprise aggeléeyl & oups,
& de chains are at a@q& acent\carbon in a
(A)pOS™+0n. I n an enbodi @&l®), the side chépﬁéé)are - 18
-.at tern \% r C i idlc
whergf & kERSLpice SubBloVEidtple 47 PR? " thescrtls Mingelon group. In an
embddimehB fise Bfigelayh grdup wga@jmt@di ingrens-pdsitian.de artedhersembodiment,
are in non-adjacent carbon cis or trans position. |n
the biangsieiddareeRtis andatadyin diamsrRoSAM, PRsadiRCell, Spftigns; In a further
. rai : i f I i
embefi. R fadloy LB S AIHEE 1 WS Inapdatfer embodiment
R1, RNBbbiptiseg ahyeiayl gedup, digiop lgroum rgsnesiohyggravp, an acid having two to

NG sk e g ey
compgﬁgg‘yt A twb %@%ﬁﬁ?%dﬂs‘) BgRRIMBFdUPRS sénecioly groups, an acid having

rmaceuti cal S abl'e carrier. This invention
two tprfoxd darboaspet kombinationsetherens. bv ar fusiher gnekadimeng the compound

subject, conpri si dm ni ' He | : :
rn b S0 e S0 Ao B ReF By comprises
qucoEB:H%aldb‘t’@E bPRrabiAvEE e coniBihbtieh tiesrebk dhad ifugher embodiment, the
conpounds from Xant hoceras sorbifolia herb, or Iar\ts
sugaf rmmelt):‘]ezcx?mﬂﬂsﬁga(@éaléaﬁbrﬂﬂ%/ Sé@ﬁbr%il?r@htq%?éest%pg)'% actose, or L-
a) extracting Xa ' j .
mafBhe Bt L35EbNB5E 1955528, E A BHEeack BF BIbLRAIIAL aci, or D-

galadtiorii® bkrE tdrneirh@ervadinvei theeedt actthe (@mbiedtionithgreofieln a further
organi c extract to obtain a .
embodiment, the structure A, B or C comprises a compound capable of performing the

.......

Iill“OR2
H

function of the sugar moiety. Substitution, deletion and/or addition of any group in the
above-described compounds will be apparent to one of ordinary skill in the art based on
the teaching of this application. In a further embodiment, the substitution, deletion
and/or addition of the group(s) in the compound of the invention does not substantially
affect the biological function of the compound. In a further embodiment, the angeloyl

groups are in a trans-position on a structure.

A composition for treating cancers or inhibiting virus, comprising a compound which

comprises at least two side chains which comprise angeloyl groups, wherein the side

chains are at adjacent carbon in frans position. In an embodiment, the side chains are
-18 -
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second extract; (d) renoving the organic solvent from
the second extract; (e) drying and sterilizing the
wG@e@eoneh2ekt ract to obtain a crude extract powde€T/USI0P5/031900

RMIEETE L s e LR e
carbo ﬂﬁ)’ tr?ﬂg p%'éﬁi%bs f04h \Ghsodin®h | thelhids ehamisaireah Siontadjacent carbon

ori'ng absorption wavel ength at 207nm or  254nm
cis or(ﬁ‘éns desutlomylmgntembodmmt; the sisteponaing §0mprﬁ$eacfﬂua’fé0nal group

xt qwder ur.i f or nore bioactive
capabfq) B mgng?héﬂ@%'i?ﬁ a@ﬁ?[}%@%&&?\der with FPLC to

obtain one or nore fraction of the bioactive

conmponent; and (j) isolating the desired fractWS()
This intenttsiropravidas eraropesitiomifeninkikifing d4moe cabIIEo h, Comprlsmg the

aboveéﬁ%%r%ggngorﬁh%t}(rfdcﬁw%%nng%ﬁpr Ik tp{%vb%ﬁoégggrﬂéwes a suitable

carr|e|17ln gidthélderhbedintsrtute @cﬁm§5§ tiBB goRibrised d phamaaeeudically suitable
- O-[ b- D- gal act opyr anosy

camea Thigr myenb@rmrmﬁw?ﬁ(q @1)3 Mb%] treatiBa AaToSncey in @ subject,
compgé%ﬁ e@(ﬂ’h%ﬁ% '@%It% Z%al?chsﬁgﬁe ]a(i;feffé #Oé Wa}%%?n;( é)rﬁltpglalbgv?-descrlbed

compdéitisng.onpound i s obt ai nabl e from Xant hocer as
sorbifolia or plants fromthe sapi ndaceae famly. - 19
-Thi s conpound bel ongs to an ol eanene triterpenoidal

This |ﬁ?@ﬁﬁ8¢9m\ﬁ&s‘aa Jﬁéﬁ\%@%@ﬁ?&ﬁhﬁd‘@bﬁxp@bh% HRsn tarfthéearhis sorbifolia

cone and two angel oyl groups acyl ated at G 21
herb, astdplan# frofinithe ceapindanbaleatarailt icommising e istersy of TtR) extracting

Xanth?;}%ggsng%&lfo?lﬁt Ol Qiuean ;%{@%e ma@sra%cﬁgeﬁ% %g%%ttélﬁl an organic

extraét )Dba_l%tmg'\fﬁb orQaRRy th?@éty (c)t RiflexingMbeuodyanis ekiract to obtain a
cteris roperty as shown in Figures 18-22

secoﬁﬂabkteatﬁ (). remmme orgamcﬂss)l\remiém 8?19 peeRncexract; (&) drying and

sterlllglng tne §§’§8E$ E@c@%%gﬂ %gn{d%: >{t ngwaa; %&@%t%@%ng the crude

extraét%v@dll@r |Hﬁﬁ”@orﬂboﬁe@s[uéﬁh@ﬂmmbanrFH.r(C)swqmatogi‘a)r]yWIth silica gel,
a- L- ar abi nof ur anos Ll -"3) - I ucu on rano
C18 arg Qmeneqmvglﬁj’msg phase materlals (g% moni orlngIo Q/bsorpts gn wavelength at

207n%or %%ﬂ{lﬂhgﬂy&&% ?Mg tﬂ% ene%y(% @'welrﬁ@of ?hé Brud&éxtract powder;

roxyole nown as

(i) puPifylﬂ @i&e ar }ﬁolre desncstwecnmupmtbnts ofatha crades rextriadt powder with FPLC to
0 roxyol eanene,t

obtalrl? onye >c/>r mor)é fraction of tﬁé fc%gglgoarkponeonqnand (j) isolating the desired

fraction of the bioactive component with preparative HPLC.

Compound Y or Y3

This invention provides a compound comprising the following structure, i.e., see Figure
17, having the formula of Cs7HgsO23 and the name of 3-O-[B-D-galactopyranosyl(1—2)}-
a-L-arabinofuranosyl(1—>3)-p-D-glucuronopyranosyl-21,22-O-diangeloyl-3p, 15a, 160,
21B, 22a, 28-hexahydroxyolean-12-ene, also known as Xanifolia-Y. This compound is

obtainable from Xanthoceras sorbifolia or plants from the sapindaceae family.
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with a trisaccharide chain at CG3 of the backbone and
a nonosaccharide noiety at G 21 where two angel oyl
wQ@r@aps92eer e acyl ated at G 3 and C 4 positi on. PATNUS2005/031900
conmpound has anti-cancer activity. The assignnent of
this structure is suppgrted spectral data, i.e.,
H NVRy; 2D NVR (HVBC, HVRC, @(ﬁ;@\h and M5 (MALDI - TOF) .
Accordingly, this s nePtgs the characteristic
property as showp il Bi-gufes 24-27. - 20 - Conpound Y2
This i fio idgs a third conmpound conpri sing
' ety ucture, i.e., see Figure 28, having
f C57H88qg 24 and chem cal nane of 3-O]

HO

3) - "By, uronopyranosyl -21 ,22-0- diangeloyl-3 b,
15a, 1, 1b, 22a, 24b, 28-heptahydroxyol ean-12-ene,
al so k as Xanifolia-Y2. This conmpound (Y2) bel ongs

to saponins conprising a triterpenpe, a sugar. noiet . .
This mmpaurgébeganggrt@@\soleanqzré@trttgrqqmglq%(%g% ‘Wi, trisdccharide chain
ngel oyl gr are J-bRKed kO tivie n Coeyritéd at C-21
attac@g ﬁ€s¢f§o?o1flsj%?hia§|})ggﬁr%o%r? ﬁ‘té"g zﬂ?ﬁ@ng%@p&:t i ty. .
and Ghe. aHé eorpRiundf hdhasti-eanoet activilys Thepgesigradentyof this structure is

wosebinty s P, 20 5, 1156 g cvor
h h iAgt et td hY RS Spubtelisticipgoie®y as shown in
TOF’Z@-R/?Z?.' %ﬁ%ﬁ@g @é Oﬁgﬁlﬁ.\%ﬁti on provides a oureﬁswy
Figuragt1igv22 opablensl1Y8 and the structure was determ ned by
1D NVR, 2D NMR, and Ms anal ysis. The conpound
conprises the followi ng structure, i.e. see Figure 35,
[ he formula of C57H87(23 and chem cal nane of
Com@jﬁﬂa‘&‘ﬁ._ gl ucopyranosyl (1 -2)]-or-arabinofur anoslyl .
This (rivehBipn/ frogides Lanatiopyeempeynd zemprisingthe following structure, 1.e., see
~diangel oyl -3/2, 16 r, 21/? 2 /?, _OL[RP-
F'QU@S-%g,xah%\ﬂp%xﬁeﬁegﬂfﬁﬂl?en%f éP%‘J@G\Aﬁngs the name of 3-O-[-D
LiRb5aT 1182 04 - %ﬁ% 1&H)-mD-dilesropbpyeindsd-21-0-(3,4-
ga'a‘f@B}é{?ﬁr?égpe%Q&“i' pércatbﬁz;tﬁu at a,gmi . €. ,[pl—l-q\ll\/R, Clg?ﬁl\/R # (
dian@ﬂeyl%@-mmHN@Sg)ranAsylewmgb@tyl-Bun,n§occonrpouafds, has tB2a, 28-

characteristic property as o
pentahydroxyolean-1 2-er?e, a?so kr>1/own as Xanifolia-Y1.

Y1

HO

OH

This compound is a bisdesmosidic polyhydroxyoleanene triterpenoidal saponin
with a ftrisaccharide chain at C-3 of the backbone and a monosaccharide
moiety at C-21 where two angeloyl groups were acylated at C-3 and C+4
position. This compound has anti-cancer activity. The assignment of this structure is
supported by spectral data, i.e., H-NMR, 2D NMR (HMBC, HMQC, COSY), and MS
(MALDI-TOF). Accordingly, this compound has the characteristic property as shown in
Figures'24-27.
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shown in figures 36-38. Conmpound Y9 This invention
provides a fifth active conmpound Y9 and the structure
woe@edzrer m ned by 1D NMR, 2D NMR, and M5 anal pei/85200$1€31900
conmpound conprises the follow ng structure, i.e., see
Fi gure 39, having chem cal nane
Comé%,%&&%—gal actopyranosyl (1 2)]- - arabinofuranosyl (
o -_/ ?- gl ucuronopyr anosyl -21 - O (3, 4- di angel oyl % -
This |ggamhm'{3pﬁagld>s§/la-&ﬂ?d(}:m9@lymd gpmprising the feliowing structure, i.e., see
] - pent ahydr gxyol ean- 12-eng,,,al.so known .
Figursaab diierotherfenaua qiinbtHBPet KAl serabical ppe of 3-0-p-D-
€ SPEC ; H(1E5R)- -O-
atucoBfARBEHE- DA 3RSk aBhoHAbfosyic1e:2) B MRt dRak iRt 22-0
diangel®31-88} €54.5166, RN PPRRLY24B, BhvbeptahydFoguieemn-42-of2, also known as
_Conpound Y10 This invention provides a sixth active
Xanifeligmf@und Y10 and the structure was determ ned by 1D
NVR, 2D NMR and M5 anal ysis. The conpound conprises
the followng structure, i.e., see Figure 43, having
the formula of G7HB{(R2 %yn:ekchem cal name of 3-
O [/ %; gal act opyr anosys Iﬁ(«)"\%lgz- o: - ar abi nof ur anosy!
(1-"3)-/7?-gl ucur ong nesyl -21 , 22- - 22
- 0- dFagel oyl - é%.%o'j 220,
gdrni-12- ene, al so known as
S \Fhe agsi gnment of this structure is
> spectral data, i.e., HNWR Cl3-NWR and
2D § (HMQC) . Accordingly, this conpound has the
charagtesijstic property as shown in figures 44-46.
Thi S?H Hverit i on provides a conpound conprising a sugar
noi ety a a triterpene or Sapogenin, wherein the
. I O N A d ; i
This boEELRE T 21 bGP cdbdind EURTHEATS (TN " SugaFimoiety and
anget:%/ld?gfru%gmvlaetd r;cealp)e)ganlkhmn'e_s 'I'tameﬁmrme@y_ A | groups aisnlinked to the backbone
th a ar _noie ich conpri . :
at CEhged GAZ gPaliges. THASTRRINC RED ATESACof YLDy gl gesignment of
this %tﬂjeﬁ?@‘oes%sseﬂﬁo@éd R SpSiieiduta,! Ne ANMAINMR, @ik et NMR (HMBC,

npound conprises at | east two angel oyl groups.
HMQG) &008Yherarehbid& nbiALDEROF3.ugsecordingly, ¥his compound has the

characteristic property as shown in Figures 29-34.

Compound Y8

This invention provides a fourth active compound Y8 and the structure was determined
by 1D NMR, 2D NMR, and MS analysis. The compound comprises the following
structure, i.e. see Figure 35, having the formula of Cs7Hg7023 and chemical name of 3-

O-[8-glucopyranosyl (1—2)]-a-arabinofuranosyl (1—3)-p-glucuronopyranosyl-21, 22-O-
diangeloyl-38, 16¢, 218 22a, 24 28-hexahydroxyolean-12-ene, also known as
Xanifolia-Y8.
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noi ety conprises at |east one sugar, or D glucose, or
D gal actose, or L-rhammose, or Larabinose, or
w@o0glozeel or al duronic acid, or D glucuroni c BCT/USI05/031900
D-gal acturonic acid, derivative thereof, or the
conbi nati on thereof.\["h @.C}‘"m\t her enbodi nent, a
conpound capabl e of orrj ng the function of the
¥@gar noiety is aktach€to+g the triterpene or

sapogeni n. Lt ber odi nent, the angel oyl group
may be repl vitigl®dyl group, senecioly group, an
aci do@g 5 o five carbons, or conbinations

ot her'eqf . uB“ét iPtion, deletion and/or addition of any

"o~ “groupinl t he above-described conmpounds will be

app#entfto one of ordinary skill in the art based on
t he g ing of this application. In a further
enbd8di lent, the substitution, deletion and/or addition

of .the qgro s).in the f i nt Lony. _
The SrsioTBE: ST PIOulT . SOTREIR! by spedfe MRl pETHERM, C1o-NMR
and IDNRRRIVAL). [Accardirglyheis cohgsbunenhas the chagedterstic property as

groups are in a transposition on a structure. In a
showhunffigeressd®ddi nent, the angel oyl groups are in an

adj acent trans-position on a structure. Extracts

obt ai ned from Xant hoceras sorbifolia having anticancer
CompéuhdiYy is disclosed. Experinments for determ ning

anti-cancer activity of the extJQ§t of ., t

he i ' .
This iventign praidenarfih stysrompodnd 3iand the Srglig yas determined by

0 RGN S 56 Sy i e,
i.e., (ddeveFigurd 288, (haviny, cheA®dlbmanm 3r@-[Ggairigpyranosyl (1->2)l-a-
(ovary)). The response of the 11 cell |ines éﬁ&{d _Hlne lov-cr
arabiepfuranesyf t he i nvent i Ghodié-gdcwrnepyanead-4 (G dutiangeloyl)-a
. t i ti : Ei .
hamopiarosu L eraheRF 300 Ry G2 2benidtfodfbledi2-ene, also

know 8s&ahfolid-gokocyte, liver, breast, and brain; and (D)
ease sensitive: colon, cervix, and lung. See Figure

16A, B, C. The respecdive 1 C50 values are listed in
Table 3.1 . Table 3. ; al ues of Xant hoceras
$orbifolia Extrae in Different Cancer

Cells In orde o Jident) 9°t He active conpounds of
Xant hocer as

ser bi 6 GPTHaoere y_|chr omat ogr aphy conpri si ng
o NEPLZ % as ’
OI:[ H :

cC—0 OH
O o} ==
OHL _o \_<
OH .

OH

The assignment of this structure is supported by spectral data, i.e., H-NMR, 2D NMR

(HMQC and HMBC). Accordingly, this compound has the characteristic property as
shown in Figures 40-42.

Compound Y10

This invention provides a sixth active compound Y10 and the structure was determined
by 1D NMR, 2D NMR and MS analysis. The compound comprises the following
structure, i.e., see Figure 43, having the formula of Cs7Hg7O22 and chemical name of 3-

O-[f-galactopyranosyl (1—2)]-a-arabinofuranosyl (1-3)-p-glucuronopyranosyl-21, 22-
-29.
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Protein Liquid Chromat ography) and HPLC (Hi gh
Pref ernment Liquid Chromatography). Miultiple fractions
waowese/ozeni ned by FPLC procedures, i.e., see FPQUUS2085/031900
..... and HPLC i e. . see Figuse 8 . Analvsi 151 as
O-diangelgyli3shs 163 H?Il% s"ﬁg%s éf‘gﬁnﬁﬁ‘é@é‘iﬁ&@e&q ‘tl:%%%re i 250, gnown
< h.daptd fiable fractions, designated as a to z, which
Xamfoz!{rggﬁlfs iown in Figure 8. Anti-cancer activities of these

fractions were dete(mined=hy the MIT assay. FPLC
fraction 5962, i.e

eef', i gure 10, which coresponds
yi@@ fraction Y iaBHRLCwi-c€. N see Figure 8, has
anti - cancer it Y, ~@wpound Y can be purified from
fraction v qtion %962 was further separated into 4
gon‘pbo)r:fgmt, >destfgnated as Y 1 to Y4. See - 24 -Figi
NOHrc;M ! ri’Fl’fotrtds' Y '- 4'car -De purified fromthe
Ho rsiacti oh 5962. Fraction 6365 was further seperated
i nt$1 5:% conponents, designated as Y5-Y10. See Figure
12. ounds Y5-Y10 can be purified from Fraction
6365. dwonpounds Y or Y3, Y 1 and Y2 show strong

ant i -t unok At lV| ' - e R, C13-NMR
The aEfihaie R 51 it 1y SmofiEd Y Bkt ita T, AR
and 2EBNNVR (3IQEI0Aetsirdipvihis comgoandi hasuther clhatectrisyic property as
i.e., see Figure 4, and were therefore isolated and
ShOWfpmfl@lilréé.MSé Fi gure 13. Accordingly, the structures
of these active conpounds, i.e., Y, Y 1, Y2, Y8, Y9
and Y10 and their uses are the subject of this _
This muBhticatgrovidedhe comipchindi comefisiagt 8 sifgarhaokdynndnastriterpene or

Sapogoniny IR I THRIDRNG <Ry So R B et Sl 2l Snd 22 with
angel??li‘ﬁrtouing.e‘rLi%gserﬂbSHiﬁ{erﬁ,OflﬁnﬁiferbbﬁéCbr:sabcﬁ;emm id acylated at Carbon

ure 2, than the original crude extract ag h
21 arxtiom22i witlfrisgsugarl maigtgsghieh2epmpyisgs twq@@g}yé&rpwq.y n another

of compound Y towar ifferen 4. nes i
oS SR b Sy SPHL Sl Bihgtkooment e
compdRha oMb st Ieust ivi angeiosr groripss Irma farthpaembodonets the sugar

cervical cancer cells. See Figure 15._ Thjs |nven[_| n L-
moietyrapmplisescatieastane $49ardenPralyeess: of P-oaciasengr Hﬁamnose’ or

bi oact | xne conpaoun a ] ar . ic acid,
e S T g
derivaid awdreoRforXet bowbirasiondhbrdad] ira aofurtifer trabedinfanéne compound

e ShBiPR EOHH S e e r
sapoéé@ﬁhjﬁrﬁ tf’l?ﬁlf%fﬂé@%%éﬁl{ itRe AnddIGNt grolipOmal/ hise rers>laced by tigloy!

aceae e structure of” the conpounds of
group,hsenavigintgronp, an acid having two to five carbons, or combinations thereof.

Substitution, deletion and/or addition of any group in the above-described compounds
will be apparent to one of ordinary skill in the art based on the teaching of this
application. In a further embodiment, the substitution, deletion and/or addition of the
group(s) in the compound of the invention does not substantially affect the biological
function of the compound. In a further embodiment, the angeloyl groups are in a trans-
position on a structure. In a further embodiment, the angeloy! groups are in an adjacent

trans-position on a structure.

Extracts obtained from Xanthoceras sorbifolia having anticancer activity is disclosed.

Experiments for determining anti-cancer activity of the extract of the invention employ
-23-
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is showmn in Figure 1. This invention provides spectral
data including HNWR, C 13- NVR, 2D NVWR (HMBC, HMQC,
W(;Eﬁms’/,ow'EngY), and M5 (MALDI - TOF, ESI-MS) in SPQPOS1005031900
~Lhe assigned structures. This inventi on
hutaicral e Ry eet o iRen Miniart Bl T3, GHE & BRigen). HeLas3
v d r r
(cewl%@‘ggﬂg o(ﬁk%@&&ag RGO MR Y(blr@% B(BBQ (aélmo@gne\é) HCT116
(colom);LcHep@m diven), fU20Hf (Wle)onT%Cér(@r@lﬁblﬁﬂﬁ|Q\4%R'3 (ovary)) The

esoos e 5821 S S AR L TRl o bo categonized

four dréiss: '(?\')‘%oélrs@%ﬁltﬁé Dvese seenpigurel$4; GB)t&enéitlwgﬂde;ér bone, (C)
group | ocated on adjacent carbons. For exa

Semigenpued pstie. e aattd vivsr. DrRas angCrayT SGUR) flease sensitive:
colonlsgér"’\llt ar\%tluéglsﬁggﬂ &ge"a}] @&YBQ@ WHe@%B@Eﬁ/{%g l%es are listed in

TablegB.@up is located at C3 and C4 of the sugar ring. See
Figure 6. Accordingly, the biangeloyl group of the
bi oactive conpounds of the invention is situated in a

Tabld ?alnSIC% élg qﬁf Xgnﬂ?@é@%& % fb gifi@lct Detdrmined in Different

Cancgirﬁ ure en shown that the

Cancgt-ceft %*fpm%'ﬁ?r%ﬂ qrga%s bi angel Wogqe&%;fﬁ‘éépgjmgﬂﬁay (ug/mi)

Ovarggnﬂéﬁgénélﬁvé)dl acent” carbons [Ipgaged in a structure.
lgure 7.'This invention provides a salt of the

Bladadro(sensitisey i bed conpounds. Thi45-PRvention provides a

——conposi-ti-on-—conpri-si-ng-—the-aboyerdescrbed compounds
ON&nd a suitable carrier. This %@gﬁu on provides a

Prosf?ﬂ@ A conpositron compgkdi ng an effective
&nt o%g %ngove descri bed compounds and a

Leukpbynermceutl cal Iy acceptabl e cgd49H8r. This invention

nrn\n des an—anti—evarta

af+ahR—€anct T I CUOTTPOUST U T OTl
L'Verconprl sing the above-descri bedz‘%'gﬁposi tions. This

Brealspventl o provi des a conposit| gy effective agai nst
cancer growh. The cancer includes but is not limted

Brairi 0 bl adder cancer, bone cancer?@n&ﬁ ovary cancer . Thi s

Lnvention nrowvi Hac A _conmnos

1= uunpuoi t CI T C\.«l; e Clgcll IIDl
Cologijeast seEHVaind KB cancer grovx?’g Thi s invention

Ce Ovides a composition conprisj{g the above-described
conmpounds and their salts, esters, derivatives or

Lungret abol i tes capabl e of inhibif#h@ tunour growth. This

Lnvention provides a compositi-on—for
~ v A=Y VVIIrJUUI T A Al LA YA

bt b 1y vy ey
T oT Tty viET Uo

grow h and/or activities conprising the

In orBBPYS IdHIRY RS S cHOIRBMuI b Rehthot@ldsSsorbifolia, the extracts from
Xanthoceras sorbifolia were separated by chromatography comprising FPLC (Fast
Protein Liquid Chromatography) and HPLC (High Preferment Liquid Chromatography).
Multiple fractions were obtained by FPLC procedures, i.e., see Figure 9, and HPLC, i.e.,
see Figure 8. Analysis of the fractions by HPLC shows that the extract comprises 26
identifiable fractions, designated as a to z, which are shown in Figure 8. Anti-cancer

activities of these fractions were determined by the MTT assay.

FPLC fraction 5962, i.e., see Figure 10, which coresponds to fraction Y in HPLC, i.e.,
see Figure 8, has anti-cancer activity. Compound Y can be purified from fraction Y.

Fraction 5962 was further separated into 4 components, designated as Y1 to Y4. See
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esters, derivatives or netabolites. This invention
provides a conposition conprising the above-described
weorpoemds and their salts, esters, derivati veBCDIS2005/031900

ol b B LBURA b A g Fron o505 vas
furthet, SrhRY hAY B t ¥EmBBABhRY | dakigvRedhas ¥55Y1ONEBwe Figure 12.

nti'cancer activity than a conpound with one angel oyl
Compouads . YSe¥1Giaguy ke §rified fam Araetinyb 6365 wompowpds Y or Y3, Y1 and

angel oyl groups sho re h [ t ]\
v2 GBS SO B, el Rl o el Rotatea anc
purificcl SAAHAGY,| @RRSo UMDY 3 1Y aaatY 10 hlsovdraw stengiagtitomor activity, i.e.,
groups are renoved See Figure 73 B, The co,nBouq s,.of .
see Figuse idnandtwerie tberefpes isotater and perifies: Sof EQUEL 4 Adgoringly, the

b hem cal _syst ' i. sol .
sl SR 5G9, PRSI 10 and i ues
are theaRibjERaee s bppiidationl t has al so been shown t hat

saponi n conpounds of the invention having two angel oyl
groups are nore potent than Escin for treating

The i%%l‘_ﬁg?lteeﬂerc% G thBE IR IR bf tﬁe%b%éﬁﬂih@éntio?’fén GVEHAS cancer cells

Thi's™I'nvent’i on ‘provi dés a ‘conposi tion for
were tgvaidtad with dné MV Enassyi. rBoibound néyshaver iapHeast| 10 times higher

potenguICan cebE TRl |EosBoulnirs potialy DSy, $A8b Siret as shown
in Figﬁ%‘é’ggf(gﬁfﬁ’zgg%@@%m% Qé‘l@bﬁvimédrﬁb&lmd yebabrdbifferent cell lines

Cl.r r, cerebra ema, psychoses,
was tgtatrend litewhs foandrthabicospaids Yohasria sughabighen aaiency toward

. i pher al d f ' . i Pk
ovaridrspaer elln g conpargy i tanee Bla SR BE ey S Rk 2]
I eg volunme, thronbosis, thronophlebitis; and for

preventing gastric ulcers antispasnptic. Thjis . X
This investien provides, Bdesthedciomidrntifyiog anek isplatingghe bioactive compounds

ant i aneur ys nt | LG, g Qi ;
from grﬁn!t% g‘ﬁrl{)%/ gﬁmﬁﬁé{ém bgnﬁrﬁtg%ddgg\%%!‘tb’a éktracts include extracts of
Xantifstidra€ suiioha of bf plagits froanthieesapimaceane fantilyedéis inyvention provides

anti encaphalitic, antiepiglottitic, gntiexudative, I
the chmmidal siTugiure ff &bt bloaCtivm EPRIR9YNGF iselatest SRR GRperas sorbifolia

anti LG i hi i 1 i 1 b .
or e 1 AL o BAL LY BT SIS s of e nvrtion
is shéwp! mEF@}_mrém,Tmetihpémicrri providesitspeatiakedata including H-NMR, C-13-

antirhinitic, antitonsilitic i\ul cer i [ e :
NMRad) NI G1MIBGe. IMERoE6 Y TOT R o UALHIEGF “Est-vis) in
supplgt]%bgcmeo%rssfglﬂga' tudfurebenol ytic, hyaluronidase

nhrt , lynphagogue, natriuretic, pesticide,

pituitary stimulant,
This invention provides a consensus sub-structure or functional group derived from the
bioactive compounds purified from fraction Y. The compounds, such as Y or Y3, Y1, Y2,
Y8, Y9 and Y10, isolated from fraction Y are collectively referred to as “Ys" and their
common hame is Xanifolia-Ys. The consensus sub-structure or functional group of
these compounds is the biangeloyl group located on adjacent carbons. For example, in
compound Y, Y2, Y8 and Y10, the biangeloyl group is located at 215 and 22a of the
triterpene backbone. See Figure 5. In compound Y1 and Y9, the biangeloyl group is
located at C3 and C4 of the sugar ring. See Figure 6. Accordingly, the biangeloyl group
of the bioactive compounds of the invention is situated in a trans-position with respect to

each other on a structure. See Figure 7. It has been shown that the bioactive functional
-95-
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thynmol ytic, vasoprotective, venotonic. Qher conpounds
were also isolated fromfraction R and fracti on O of
WO b@eozpenct of _Xant hoceras sorbifolia, which B€BUS2005/031900

o5 BB B S, BB, LFLN FAER s
ad;ac%H ESF oIbeéﬂedsﬁ”ﬂoé’%’tr{]étur@oSBe Fgeundhid RfAention provides a salt of

el'oyl "acttachment in the triterpene backbone or
the abové—ldessruhgeﬂ compgendsrel i m nary experinents indicate
both R1 and 054 do not have anticancer activity.
Conmpound R1 The structure of conpound Rl is shown

|
This F%Hﬂ?ﬁrb%\h&efalo g&&s]ﬂon@@ﬁmﬁﬁmgﬂhem\@ -ddenibed|compounds and

a of 65 9 and chem cal nane of
a SU|&de@ag(ﬂro§FK|s lbven’rg)mgﬁmdemagmm@ceutlcal composition comprising an

effecgye 8 8@%&%39?%@ %i)acqgﬁ g%g%%@rﬁ rmlﬁcéugcallé/ acceptable

carrlérbﬂ' h?szﬁmveﬁﬁoﬁ pidvidelap el @aniahcater agleaboknommoamon comprising
Xani folia-Rl The assignnent, of this structure is

the ahupisodesaribeg §9@@p§5|pn§atT5ns jiingention. RKRYIAes &3 qqmposggn effective
agaur%ﬁﬁ?yﬁgfowqfhe%\@ew ﬁtggﬁ%@ésbpﬁ/@l;?ht fiefted EY®ladder cancer, bone

thi's conpoun aracteristic
cancBf apérévarpsanbervTHis ifvegtionsprégidss . a comiposilionpefigctive against skin

cancer Gt KB eanassarowin dusHBraah SEBTID R omppgtoR cBprising the
abov&%&'{ﬁ‘%&g%ﬁ S&f g‘tg‘;"a?djﬂ{eﬁf Shnedsterd, Hagvaiviesrshihatabolites capable

ture of Conpound 054 is shown
of inhiblitng Genomi gmvﬁhgﬂ'm §Rentihe phridesad aeamosition for mhlbltlng virus

oo TREABEu ais HPLETRAHIBH o g v st

ester52§eﬁvﬁt\@stéfr‘?ﬁ¥lra%ﬁt%%| -(1->6)- b-Dgl ucopyranosyl - 3 b,
2a, 28-tetrahydroxyol ean-12-ene, also known as

Xanl folia- 054. The assignnent of this structure is

ThlS(i ot Me@%ﬁ&%ghﬁﬁﬁ trﬁ.rpr%irl%%% %%ags%\l d compounds and

thelr@%\ﬂfsaéét@"ré derivafved er metaboIBGQ‘dapahleR)fg\Hmslyﬁdaﬁﬁwtlem See Figure
addition to the compound Ys, Rl and 05

73. ltbap baan shawndhal 8 sompsundf the HFHW'QB:}WYWSN"YH‘ apggloyl groups has
a strgéééla%rgq&;{p F‘QEM&%%Q aSP{)lkﬁ'pBBhH ith'Bh& AngERy! group.See Figure 65,

ReFel
2, 3. A compound with two angeloyl groups shows more haemolytic activity than a

compound with one angeloyl group. See Figure 73 A. The compound loses hemolytic
activity when the angeloyl groups are removed See Figure 73 B. The compounds of the
invention or their derivatives are also obtainable by chemical systhesis or isolated from
natural or biological sources, including plants from the sapindaceae family. It has also
been shown that saponin compounds of the invention having two angeloyl groups are
more potent than Escin for treating diseases relating to hamoylic activities. See Figure
73A.

This invention provides a composition for treating chronic venous insufficiency,
peripheral edema, antilipemic, chronic venous disease, varicose vein disease, varicose
syndrome,venous stasis, Expectorant, cerebro-organic convulsion, cereb‘ral circulation
disorder, cerebral edema, psychoses, dysmenorrheal, hemorrhoids, episiotomies,

haemonhoids, peripheral oedema formation or postoperative swelling; for reducing
- 26 -



10

15

20

25

structure was determ ned. The conpound is a
triterpenoi dal saponin wth an angel oyl group attached
w@eooed220f the triterpene. Conpound-X Thi s i nvROL/US005/031900

oo o B TR o S8, PR ;o o

ﬁ@ﬁ@g)oés‘éb‘i‘ UIEerdN afti§FEAGJ. ' Thier RRRAtOA! poaRize B V&btﬁposmon for
preve acc ﬁarléde chain attached at C 3 ofpthe agly

AntiMSid an’earamgaswyl gntiagthenajicat eantmrad:vlgalc Th@nvﬁmﬂﬁr@emormaglc

ot R S SRR o Ao lencaati

antleﬂlglbﬁﬁlbab'dﬂﬁékﬁ@@w | &ntifiu’ 3)érrtr‘fr’éc£@trg] u@tmltlgimgmrl!canoamtdmmatomlc
ester}-21 -O acetyl -22-0 angel o

antlhergg%la, mwstagulpjénﬁahlymrgt{y@pegﬁtlmgn IC -ﬁ{glo&q@m catiperiodontic,
antlprﬁ?@ﬁgt gé@ol%n%%ﬁggc@&d Snrftnﬂmlcb%rﬁigﬁnsﬁﬁi% an8Qlcer,. antivaricose,

s Tnvention provides a conposition
antiverigiRous, n@ahb@ro@tamourtﬂﬁtlcdsterbgenwerdlum’mcf orfungieistei, nghemolytic,

enur esi s_and frequenc m ctu Lon, and for |nprOV| n
hyalufaqidasen c inhiitorof IMRN islie shestiids ndilipRg stimulant,
vvake up from deep sleep or to
thymcﬁgl'iifa@a%?ﬁr&gﬁ\%dggﬁggnz it can store nore urine.

The conpounds of the |nvention can be used to rel ax
the detrysor tensian

Othef,6pMBAYALS dverg,AF0 dgql%%lffﬁgn]bﬁgggi n ﬁ?/ltdrf?ggtlon O of the extract of
Xantljf%%‘?éds §8rfdlf%ﬁé G\Nh@ﬂdaré'ﬂé%ﬁ'gr@té&ﬂe%ﬁ%@qm and @Mtﬁeepectlvely Their

ment, the conpounds may be used for rel axing
structuioes rweteedddzileemmmd t Bothuecampeigds b@read@teymmdalnesapomns Both

comp&gpaéac%aco%xg%&faggﬂgeﬁ%ﬁ Iﬁq r@%&hé%a@bé@né bPA the sugar rings.

Preurﬁm%wlaﬁ,séﬁrﬂ@ﬁtsaha@ate BethAZhBnd TIDEbdeTQt hboe anagamaanamgwty
Antidiuretic hornmone (ADH), which reduces the vol une

of urine, and as an anti inflammatory agent. The
cQ s of the invention can be used for

°°m88§533§€t| ng the grom h of bl adder, for suppressing

The §iAgRuR efompeund IRY Bashawn @Ietcewraad inrFigurel 42pCagmpound R1 has a
subj ect, for_nmopdulating the | ease,, breakdown and

chenu@ﬁléwémda okiSien i cee NG CheiR BaERh and its

s O FRERAT AR ARSI SRR MepdFricines e L
rhath??@n%?lr%lf—%) -BIBlgl o earidgl-(1el>6 pBeD-ghucopytanusykdf, 21, 220,

28-tetrahydroxyo|ean -12-ene, also known as Xanifolia-R1.

OH OH

The assignment of this structure is supported by spectral data, i.e., H-NMR, C-13-NMR,
2D NMR (HMBC, HMQC, COSY), and MS (MALDI-TOF, EMS). Accordingly, this

Compound has the characteristic property as shown in Figures 48-52.
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hydroxytryptam ne and its receptors, for nodul ating
the rel ease, breakdown and uptake of Acetycholine
W@ 2oha)p2ead its receptors, for nodul ati ng the reCEESE)5/031900
breakdown and uptake of Adrenaline (AD) and its
CompedrRA™®?4, for nodul ating the rel ease, breakdown and

' ' h NEorhBYINA 954 tiSolbREE flodd She f@ttract of Xanthoceras
This %ﬁhg??é}rgptﬂ%gnée eagg‘?' breakdown and upt ake of

sorbileﬁa.e'ﬁhm epu?mr@o( @5)4 vaaﬁ:lde}esm_ir@sb@’ﬂd) hfg,s affermpleedfeproting Oze.
The SieikfsES! GonBkntio s Svfloiuobe sBPTRBLE s anc

054 m,mr_cept ors. This invention provides a conposition
conptisiing the co
ancers, for i npiNpi

8% of the invention for treating
ef virus; for preventing cerebra
] pefn ry-, i

rm Tanctyons, for curing enuresis,

[ ry incontinence. denenti a,
brain trauma, Parkinson's
aused by cerebral

g arthritis, rheumati sm poor
50si s, Raynaud' s syndrone,

angi na pectoris, clfdras/disorder, coronary heart

di sease, headache, Zzyhess, Kkidney disorder;
cerebrovascul ar di seased; inhibiting NF-Kappa B

The ?@i&%ﬁﬁgl Oﬂérrreorgf r E5hbBEnd/c84 RdemRE- -WSFUC@E%%%OSW—U—->6)]-B-D-

ory 'syndrone, 'respiratory viral drseases,

glucOPYF AU SY1-28IOY&-Li- Fssthhomyrancsyl-(y2)B-Brgiuoopyrahosyti(¢—6)-p-D-

vénous "di sease, anti-oedematous, anti i nfl ammator

Y, .
glucdpyearosybBs 21peA2oh s2Sietaiydraxyplaaral 2@ne, \2isq kpewn as Xanifolia-

vein disease, flu, post tr.au i .
04t awpariant oL i SRR SRhpfe TSl gpte, i 1H-NMIR, 20
NMRaEQIQIB?,'WMO@PVAdcﬁWhQWtNEWW haé Gheratguheteristic property as
t he adreocort’icotropin and corticosterone |evel; and
showfnoin Rigersssi 956 npot ence or premature ej acul ation or
di abetes. See U. S. Serial No. 10/906, 303, filed
February 14, 2005, International Application No.
In addfidn4S0he urd YedRPerenDen, ather 20Mpoundsaveratalsmigolated from

fractiond of e EdratiofaNtiageras seasoli, MPiGERGEgatEAgEen as X. lts
S’[I’UC&I@‘? e\&gﬁ f:cge%@]lﬁgd WHhe %of?ﬁdggodrfbc R g%ﬁé‘iﬁ&ﬁl&éﬁééb&ﬂn with an angeloyl

s inveé provi des a compositi on
grougfa@@bhéd at O2emflthtitritgrpére.enzymati ¢ activities of

dysfuncti ons;
circulation, arteriostie

| adder cell. . The Xanthoceras Sorbifolia derived
compounds and/ or conpositions of the
Compound-X '

This invention provides an active compound, designated as “compound X, isolated
from extract of Xanthoceras Sorbifolia. Compound X is an oleanene triterpenoidal
saponin with a trisaccharide chain attached at C-3 of the aglycone and one angeloyi
group écylated at C-22. The formula of compound X is CsgHg2022, and the chemical
name of compound X is: 3-O-{[f-D-galactopyranosyl (1—2)]{e-L-arabinofuranosyl
(1—3)]--D-glucuronopyranoside butyl ester}-21-0O-acetyl-22-O-angeloyl-
34,162,21,22,28-pentahydroxyolean-12-ene. The chemical structure of compound X

is shown below. See also Figure 70.
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i nvention are capable of regulating the various
conponents or receptors of a cell and strengthening
w0 b@eozd2k1 gr owt h process. The Xant hoceras Sor bPEDUBZ05/031900
deri ved conpound and/ or oconposition regul ates the
actnitnoes of cel | sl engynmes. See U. S. Seri al
No ~BO/675, 284, fil Aprl 27, 2005, the contents of
whi ch are inco ratredonerein by reference. This
/J\)l&ntl on -‘» @Jﬂpounds i sol ated from Xant hocer as
Sor I | 3 t 's derivatives or metabolites capabl e
g pat hways i nvolved in cell
HO atl on.See U. S. Serial No. 10/906, 303, filed
Fe‘b«b ary 14, 2005, International Application No.
/43465 filed Decenber 23, 2004, International
App Ication No. PCT/US04/33359, filed Cctober 8, 2004,
the contents of which are incorporated herein by
reference. This invention provides the nethods and
This ?’rf\i%ﬁtl% aﬁrbbiﬁ%%,pa?% sitRAPEGPAsIRYthe! &Shmpdthd s ef @i éhvention for
nts his Invention provides conposjtions
treatmgnemmresm;g ahdefrequermypenohudaon,sapdnfqlislnmrot/lnél the functions of the
rivatives nhibition of, t 0
centrabheaHa SVaerT IS Rivg miaring oy PR WeRo B fomsjegp sieep orto
relax@rth IfREr Y fhléﬁﬁtsaarpétoﬁ@ﬁﬁﬁéQMinegfm@rlfcﬁ‘hp@!inds of the invention can
inations thereof which are attached to carbon 2 1
be uaedi tp2redx ttheideteigosrigenionesausad by 29iB8dSHERS, NEROUSNess, over-

activﬁ) %g@q‘?y%e?‘-ggﬁ%ﬁ e?rg‘&%n E Mo BlaYer ARCHRHEF embodiment, the

comdinidfse ehaly i agdels fof albiripignahe oa:mttelm&dﬁladderadisedet imduced by
a sugar noiety which bonds tg carbon % gr 22 of

acet)ﬂ@mmes(é’ﬁbhgﬂi*ﬁ pepopRds ifesibied \andis emygxiragt of Xanthoceras
sorb@i%] %a%geé\ée OLeré?Jatéér ai\% ﬁé]h%stdgﬁ% u%‘nn Cm@nlhﬁlldll’@rt W&r regulating

am |y, et ween out 1400- 2
Antiditretic elsormdrie TAOH)S Qvigieh ercaluce ethi. ﬁoluﬁm iafl urine, and as an anti-
No. 60/ 675, 282, filed filed April 27, 2005. Sunmary
inflanpmadonyAE&Ni on provi des met hods for identifying and
purifying bioactive conpounds fromthe plant extract
of Xant hoceras sorbifolia. Eight bioactive conpound
The bempoandé af theeiventiem cahibhedusettfosaccelesatingathe grwtbfof bladder, for

supyaSabd Bbsabsieen P el SpB S1ASA¢ 17 5eYiB5hy hllect for mocuiating
e ] S, O, AR i A s s
for rhbdalatingy éhe meseefiats yeakdown and uptake of Adrenocorticotropic hormone
(ACTH) and its receptors, for modulating the release, breakdown and uptake of 5-
hydroxytryptamine and its receptors, for modulating the release, breakdown and uptake
of Acetycholine (Ach) and its receptors, for modulating the release, breakdown and
uptake of Adrenaline (AD) and its receptors, for modulating the release, breakdown and
uptake of Dopamine (DA) and its receptors, for modulating the release, breakdown and
uptake of Norepinephrine (NE) and its receptors, for preventing sleep paralysis, for
modulating the formation, release, breakdown and activity of neuropeptides and their

receptors.

This invention provides a composition comprising the compounds of the invention for

treating cancers; for inhibiting virus; for preventing cerebral aging; for improving
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the invention. The consensus sub-structure or active
functional groups of the bioactive conpounds is the
W(brzm)n/gmzmyl group | ocated on adj acent carbons.PdnEsS2005/031900

memg& fi‘rlgg Al r ou%@%{@mﬁcﬁ&é e\%g Z:tgnég éqﬂ@g%s 2fg$q|ﬁ’%rgtrggcaurét[on urinary

mconﬁﬁeﬁ@@' dgﬁ]e‘?}ftlat E\?z}'%%ﬁéf's Hﬁé&se' aBtismS BRaifriteing, BRParkinson's disease
cordingly, I 'angel oyl group of these bi oacti ve

or Otbem’ﬂmmdes icauseg| eerehnabdyssfangumuf@r Hieating aifhitisnrheumatism,

poorv\/patrq:lqu]s O}c @al"ﬁlbrgg%wr%rdﬁiy ur%q@r}] n?ﬂgﬂ gacéctorls cardiac

dlsorééF iQékdrary 'h@@rt%&%ﬁ@ lh@ddéblﬁél dixines Kidndy dsordes; cerebrovascular
e., sees ure 65, 2, 3. The conmpound w t

h
dlsea@egelloblblt@go -Knppa Be@@tl\ﬁéﬂ@ﬁolfﬂ itteadiegi braiy ?S‘i’ﬂ%aa sever acute

esp EABRE B ABISNS i 4Bk Spuc EoRYtepoutiency

hypet’tBﬁs@heSQiHromlﬁvevém@Is ardisedsey Ohmthkbedéeinatdys, c hamti cahflammatory,
systhesis or from bi ol ggi cal sources. J;\/\ﬁi'?l nve

haemg@nhoidsy Restpheral\erAanaa H¥matasmValanss ¥engiPeRse dido o!RPSt traumatic
oot RIS PG B o ol abbon; o overg i

sugat forusgethtiagetheeadiapcolticatropit and airticosterange levietinang for treating

IMpOfenaeLar Sgerm”gtré?@fe%%éﬁﬁht Dikers At LS nBHa Mo, 19/906.303, filed
Febr%%?@%% ??gﬁ%ﬁrd cé@'f’dﬂ Rec e/ Usy4rd 3485, diled December 23,

es or stens or | eaves or
2004Kénmma;tm‘ral nﬂqimllsaMnn Ibbx mwuswag&w cfiled| Qetaben B, 2004, and U.S.

Serlqli\iq o“?ri %#%'r &'g?rq x{ r @?;5’ 815 g%@ﬁﬁ?o%@'cﬁ %EQ (')'Irlé a orated herein

byre?éﬁern%t (c) refluxing the - 31 -orgaYiiCextract Or
tinmes arstru to form second extract; ( z renmovi ng the
This dngantion grovidesta coamositionseanatle & readleting doe @@)Zymatlc activities of

s A0 TR QoI SEOVU AP0 B Biostons of

|nvep9m1 gﬁécé Cﬂéblé&ﬁﬂ fegoRtiag tﬁ@r\kHrfanisl mﬁmmaus cmmpepmns of a cell and

romat ogr aphy Met hod
Strermib%@ngﬁbﬁd@ﬂawog\ﬁh (RFCE Yt the %gnwat Shiaficie&fved compound
andlsguéérlnB&& |8H| regulates the activites of cell's enzymes. See U.S. Serial

No.60/675,284, filed April 27, 2005, the contents of which are incorporated herein by
reference. This invention provides compounds isolated from Xanthoceras Sorbifolia, or
its derivatives or metabolites capable of regulating pathways involved in cell
proliferation.See U.S. Serial No. 10/906,303, filed February 14, 2005, International
Application No. PCT/US04/43465, filed December 23, 2004, International Application
No. PCT/US04/33359, filed October 8, 2004, the contents of which are incorporated

herein by reference.

This invention provides the methods and uses of triterpenoidal saponins purified and
isolated from plants. This invention provides compositions comprising the triterpenoidal
saponins or their derivatives for inhibition of tumor growth. The compounds of the
invention comprise angeloy! group(s) or tigloyl group(s) or senecioyl group(s) or
combinations thereof which are attached to carbon 21 and 22 of their sapongenines. In

an embodiment, the compounds may comprise any two angeloyl groups or tigeloyl
-30 -
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with 10% acetonitrile, 0.005% Trifluoroacetic acid
(equilibration solution). An extract of Xanthoceras
wa@orobiotwki a prepared using the rret hods descr i bedr/iUs2005/031900

s RS A5 RSP GRS A8 APy which

bondima?ﬁor\i"afl %Ppi% Bl tf&éﬂ' Qsa%%h#@ﬁ‘me@ %boﬂg@@f‘\% icoRfpdunds can be

racti ons were [ow rate . )
isolated tfroraceatonalt plahts, gnaludmgt pfantsnin Obxet Saammtacaaerdamllm which has

et AT bR P B Eh LA NG 01675 22

filed fp,&?/cA @l 2252005). The fractions were nonitored at 207 nm
and recorded in chart with a chart speed of 0.25

cmimn and with OD full scale of 0.128. Instruments.
Wat ers Model 510 Sol vent DeI ivery System Waters 484
S“m'f‘@ﬁ!ém e Absor bance Detecto Wat ers 745/ 745B Dat a

This iMPeRtich f&méommwry@emfyuﬁg earbparifpingdsioactivil d:cafnptbunds from
Xant hoceras Sorbifolia extract at varjous wavel

the plant exteae oh m@uhgsa@raém@tqlnaoﬁlgtamlmefﬁa%o@mtmcﬁoﬁw so far been
dented i BURRES e $EC0L bl 6364 SRy to! ftbe anticancer activiy.

TheséR mn’liﬁomid@tmdlectnﬁﬁweﬁwmdctol asstrlt&tpmiondéémepsym] .A consensus

sub- qtr%%fq{‘ésvyﬁth%ngﬁg %ﬁlgﬂy%cg ﬁ{) ﬁfe %ﬁ?@c’tﬁ% 8{': ﬁ*\gﬁg@c |Vf8£ompounds of
i

the n‘f}'fﬁ?ﬂﬁé aﬁg gpgb% %@ﬁ ?HIS’ sfrt]@%dri%{r ﬁ@e ?Uﬁd(:)t\iﬂri;ailg @ﬁ%ﬁi t(l;ocla bioactive

compwndens itiae iniamgeloy groopilocated asl adjacant sagoRsglihe aggeloyl groups
Absor pt Thr ee absor pti,on maxi mum

are 1Gcuod P 28 T8 256 (N HOR STl BRAKHONS. L areacbippEe B, or located at
C3 aég@mofﬁté?lr%ﬁrgﬁ? rfqge . %‘Flgb:ur‘éu(i eA@EordﬁiWr’dh@EanéeI;/)yl group of

term romh activity effected
theseXaiddutiver esmBourhds ¢ |aayIEked ata Wanis-eitian irceidjacent carbons of a

T e T T

[t§ 4N 81 BpshdurIMVItBLG eABel { Hes Figure 65, 2, 3.
antlc@;flﬁs%dt’flﬁ/o ! HT% 9%bl adder), HeLgeggp?Edearﬁ\?l X), sgas4égure

The (cpnumtmldemlthl—wir@lqlan@lqylwpup shpwastess haemolytic activity than a
compound with two angeloyl groups, i.e., see Figure 73. The structures or derivatives of

the compounds of the present invention are also obtainable by chemical systhesis or

from biological sources.

This invention will be better understood from examples which follow. However, one
skilled in the art will readily appreciate that the specific methods and results discussed
are merely illustrative of the invention as described more fully in the claims which follow

thereafter.
EXPERIMENTAL DETAILS

Experiment 1: Herb Extraction
(a) extracting Xanthoceras sorbifolia powder of husks or branches or stems or leaves or
kernels or roots or barks with organic solvent at ratio of 1:2 for 4-5 times for 20-35 hours

each time to form an organic extract; (b) collecting the organic extract; (c) refluxing the
-31-
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K562 (| eukocytes), HCT1l 16 (colon), Hep& (liver),
U2CS (bone), T98G (brain) and OVCAR-3 (ovary). Cells

Wmoegz@zmmd [rgsgul t ulr\/(é nmedi ulm (Hel _a-S3, DUL45pCTVIOF2085/031900
- an In N ( Ear : -
orgAr A S RS TP 6 B0 mSrtand Bhargbliad SRy the organic

solvew tﬁ@)seﬁU an??glt ) Rﬂﬁb/ 558%%rlli%ﬁ1g’ th%eééé;ghd extract to form

m ne an otics’l % CO2 hum di f
aXantlﬁmdrasGortatolla'é&@act\,frd'wdelsay The procedure for MIT

assay foll owed the nmet hod described in (Carm chael et
1987) with only minor nodifications. Cells were

I
Expefligﬁ%g(d? Rﬁ%lféﬁ%gifg)ﬁﬁtibﬁfg@ra!s %mwﬁgtra% ggmpoﬁents by HPLC

ChromMtéegraphy 15, 000/ wel | (DUL45, MCF-7, Hep®X, U20S), or
40, 000/ wel I (K562), for 24 hours before
drug-treatnent. Cells were then exposed to drugs for

Methégshours (72 hours for Hep&, UZGS and 96 hours for
MCF-7). After the drug-treatnent, mg,/m was
HPL(adNte-woreNarsapraSe uboaﬁam@upolumm(\‘vat%?m)# 324? was equilibrated

it QLB 0 ML A5 AP pn ot o

Xanttﬁ%@?ﬁ% %?bﬁ&@s eﬁﬁhr&\r m@uhe%ne&mr desytiaide irh Exivedrient 1 was

The I'evel of cells before drug-tre
dissolves! il ewhlya@gneewl tipp) (1 maémi) efore gPeiMing (g ﬁﬁscolumn 20ug of

sampf[qls! gﬁls%fq ﬁsgg%ﬁplhaqrb%l;ﬂggé c-Bgd-EéB}wsc o%% lcfnsl\)\/ei@éfu‘?ed (with flow

rate G54AYAIERWVRR aé@tdrﬁtnlé/\bmnérr@fmnﬁ" P0% teeB80%hi@ 70 min, and then remains
&)/t ot oxi ci ti (LO) expressed as %ol2 the contr S
at 805 fapuiCamy $56 SREISTR eGSR 2fif Thef 65 oraEppCRgclgip and remained

at 10?1};’({}929# P\Aﬁq hlﬁha%:ﬁaétlddsr\ﬁéresh‘éﬂp&%d PO Phid & fdcorded in chart with a

er exposure o ant extract was
chartafiedusd. 25enemen and ey OBclul iscalei afy0.12%ar d

Instrqrggt@ggg\eé\/ra?;rsf ﬁ{gglgf%ﬂéﬁ e él{/grgtt tfpéhv%&{ gg@hswgielr% fo4 tunable

Abso?@éh&el&%fgc?&ogvé@% 74‘5/‘7458%&8“\%&%9 Mbst sensitive,

ensitive, I. der, bone;
Absoﬂammalsalysme]'he absprmloomrafll@ of| )@n&bewr@s Sqrb@qalla extract at various

wavel %Qgefﬁs hwand ;aghnpgl i ?‘({3 ffraf:ts %?S)g%ﬁtﬁgﬁﬂaargorf oﬁ’%gf the present
inveridth WasAiSsolV8&iih 10%80accabnigfe/APA bhat sthrined at 200-700 nm with a

spectrophotometer [Spectronic Ins. Model Gene SysZ2].

Results

HPLC. About 60-70 peaks can be accounted for in the profile. Among them four are
major peaks, 10 are of medium size and the rest are small fractions. The peaks are
labelled with a to z following increased concentration of acetonitrile elution. See Figure
8.

Absorption maximum. Three absorption maximum were identified for Xanthoceras
sorbifolia plant extract; 207nm, 278nm and 500nm. See Figure 57.

Experiment 3: Determination of the cell-growth activity effected by Xanthoceras
Sorbifolia Extract with Cancer Cells Derived from Different Human Organs using

MTT Assay
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Table 3.1 above. In addition to cell-growh

i nhibition, the Xanthoceras sorbifolia plant extract
wa@bk@e/osetrul ate a mnor cell growmh at | ow PCT/US2005/031900

concentrations in bladder, bone and |lung cells.

Results indicate that there is a cell or tissue

Meth?@i@ﬁ@%g%w%nponent (s) in the extract. See Figures

o investigate the inhibition conponents o
Cells.oubrtan damienometrlinesswetd pbidiredfram Americasnt Type & iugeCollection:

f ti fed [ h
e Gl Bela & LRGP [t MRS IRBFEMCRT (reast)
optal ned Vi Te8G (brain) and
oSN (S101) enSl LehpUage ooy 90 (o)
ovcmw(omrg).ot@ausnmrergrmmptcpuwesﬁ@sammn(klﬂl@gé, $U145, MCF-7,

re ~ RS | N0, Fi i e 0 LS i -
Hep-G7 Sahanbies M MES harl £ (MR ATp-d: 11480 °Roep0 OVORRLZ in RPMI
1640,0rH¢1nrni1l6',td UQ@@fiﬁeM&WSA)éléanplémF?tddr adth ot0% 5682l calf serum,

esignated as Fraction Y, cau e 0 o
glutamirie and pafbIoRES i 3 §% CQbemidiied kut’%{ﬁfvﬁ\ﬂ“l;*.7 ©r di nat e:
% Ce r ui.n i . .

MTT i o ShBoRode e B SETPY ol ofiobied e aneliidt dbscribed in
(Carnfiehhbbeteakast SBibivitiolonty Minsravodificajions.adldlisnaereosesded into a 96-

pl ant extracts with FP h m, ,Qct
wellst piFéR i35 ne@noastradions cof Eﬁoﬁ&ﬁﬁﬁh’%ﬁgm%: RSE e 16, Toss,
ovcéﬁf%gy 1%%6d/\'/vgn 3}3@9! 2% WMCRY -G BNULOB) Eor 40,000h0eITH€562), for 24
efof e Use. Sanple loading: 1-2 m, concentration:
hoursl Béfoyé drug-treztpentc eCelis were dharFexpaseshtadrugs) for #rhours (72 hours

condi tion. 10-80% acet onptLife A
for HepR 22, AELH6 BT for MGy A o, B 5Bl RITT (0.5 m/mi)
was E(ﬁd"gi tPBUIfRES €6t &F holr.NThé Fahativrsof foanbeai (Hrodoct6Pthe reduction
to /2% acetonitrile) Instrument: AKTA-FPLC, t592 urEp'
of tetvazoliuon byPdableosells) aadissolkeduvitls D Q:poditoR @rfgf% | 490nm was
of the chr I - ti .
meaifghS S BTRAYAERY (BYBMRef MAAMETORrL g PrReve of cols
beforaP@tigtiréathimananaio meas@enaid)nd Heo%acell-growth (%G) is calculated

as.
%G = (TD-TO / TC-T0) x 100 (1)

where TC or TD represent O.D. readings of control or drug-treated cells. When TO >
TD, then the cytotoxicity (LC) expressed as % of the control is calculated as:

%LC = (TD-TO / TO) x 100. ()

Results

Among the 11 cell lines studies, inhibition of cell-grwoth after exposure of plant extract
was observed. However, their sensitivity toward Xanthoceras sorbifolia extract is
different. The response of the cell lines to the Xanthoceras extract can be categorized
into four groups: Most sensitive, i.e., Ovary; Sensitive, i.e., biadder, bone; Semi-

sensitive, i.e., prostate, leukocyte, liver, breast, and brain; and least sensitive, i.e.,
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as specified in Figure 8, are then assigned in these
FPLC fractions. FPLC fractions are then grouped into 7
weowb®2ead anal yzed for ceII growm h activity iPCHUSIN®031900

coIc)n;;](Ej;lgl{V?)S‘f)g"p‘i;J‘l MT;FS}%S%% f Eép%{ﬁd [fﬁ d& P3 Tfr}eir V%ﬂeg e listed in

Table3ﬁ 4pBveCl, crttefihs-i r| hf bfitf&n "acttvity. See
gure 10. It was also found in | ater experinents that
In addl’mm itonsebgyawith dahibition, shewXanthaserasrsasbifolia wjantTrytract also

o G EIETSR eI 9 A S AP e PR P b ol
Resu|t§9héibé’@3nt}%ft tﬁ@r@%ﬂgrﬂellYér Yisélha Btigiitioh ¥empBhéht(s) in the extract.

hods Col unm: A preparative HPLC colum (Waters
See EDGUEQS ik aadd68B0A); El ution conditions: 45%
acetonitrile isocratic elution with flowrate of 1
mM/mn. Fractions are nonitored at 207nm and were

To investicRes gite wnbitiyerebimporedts Bethel Xanthosatasssphifalia planbextract, the
Y fractions was achi eved b HPLC w th arative

plant tigeh asdeacipgeled. FURATLSNOMh e 9 tst91dhe SCigRniRg of fractions
obtalhé‘(?l feF?Lr@%HFtﬂng rgé{r%a( fc?f &l Jr%mﬂﬂgﬁa{grtlo}“%&wlty The assay was

condacted| withp blddien cbﬂ%t(]' e fr‘ac’aomebtemm emphBLE, @elslrmwn in Figure 9,

ere R s S B L A Yo St o
caus%%té%h@r ﬁc ISy e HbiROR el BATbellSeONtY GHERoAs3696L) deSIgnated as

eararnce and solubility The pure conpound Ys is
Fracimmh(pbeuse wallmowwmbltnw Mississa: aqu@emﬁat@nc(wanl) Ordinate: %

anol .. 50% acetonitrile and 100%
Cell GW"?’@ Hg_ermeq ﬁ}‘ui'\ﬁf%ﬁa%)nal ysis of Compound Ys with
MIT assay | nhibition analysis of conpound Y was
determned with MIT assay. Figure 2 shows that

Experimpotindt Punification \aft w%dahiwtloev&qranoeaﬂt%rmcm Kanthoceras
Sorlﬁﬁ‘lﬁs%g%?é\tth | C50 val ue of 1.5 ug/m which is 10-15

_ potent than the unpurified extract shown in
Figure 14. Figure 15 shows the selectivity of conpound
Y to ovarian cancer cells conpared with

(A) Fractionation of plant extracts with FPL

Methods

Column. Octadecyl functionalized silica gel. Column dimension: 2cm x 28cm;
equilibrated with 10% acetonitrile — 0.005% TFA before use.

Sample loading: 1-2 ml, concentration: 100mg/ml in 10% acetonitrile/TFA.

Gradient elution condition: 10-80% acetonitrile in a total volume of 500 mli.
Monitor absorption wavelength: at 254nm.

Fraction Collector: 5 ml/fractions (collect from 10% to 72% acetonitrile)
Instrument: AKTA-FPLC, P920 pump; Monitor UPC-900; Frac-900.

Results

The elution profile of the chromatography shows 4-5 broad fractions. See Figure 9.
These fractions were analyzed with HPLC. Specific components, corresponding to a-z
as specified in Figure 8, are then assigned in these FPLC fractions. FPLC fractions are
then grouped into 7 pools and analyzed for cell growth activity in bladder cells with MTT

assay. See Experiment 3. It was found that only pool #5962, corresponding to fraction Y
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cervical cancer cells (HeLa). Figure 3 shows the
inhibition activities of conpound Y1 and Y2 on the
w@e@snke2ef ovari an cancer cells (OCAR-3). Fi guP€T/S2005/031900

in MG PoDtaRS THBDHEsERTG o SR, SiourandDr bafag 7iealind in later
exper@entgxtﬁ’i%[ 'f{%ﬂﬁn? be@%ﬁ@r@nﬁéb Qifhd\?\f |ﬁﬁlB|tl6heé%tR/ﬁL/ The components

cture ods - anal ysis. ' ne
|so|at@d>ﬁpcrufmcmnsf63(65tshowdaeh@ﬁm a@wt@s\/@@edﬁlgg@ 4/e1@ ampd 13.

pyridine-D5 with 0.05%v/v TM5. All NMR spectra were
acqui red using a Bruker Avance 600 MHz NWR

(B) ISE%%:{ BFElompdhént Vs With Prepardtivd ARCCLSN 31P) at 298

nunbers of scans for 1D 1H spectra were 16 to
Methdd8, dependi ng on the sanple concentration. 2D HMQXC

Colurs A seha Bl HIA . EEMA (WaRPS BB PR E1BRAUAPLT
EIutloﬂ' dB?i@iﬂId?i%S 45Y£apstehitrielisocratieelutioh ethh)ﬂow cahesofvﬂaml/mmo

D HVBC were acquired with s
Fractl@OS@rQ nyw)itpoed E&ZQ?]@’“cﬁﬂdaWEEﬁ ﬁ@?c& gJN‘%P"% for t2
and t 1 dinensions, respectively. The nunber of scans
was 64. The 2D data were zero-filled int 1 di nension
Resulte double the data points, nultiplied by

cosi ne-s bel | d f
L ol gy Bt L o
F'gurspec?r 2. ET% ﬁ’%&tlorn‘éalNH@% iHoludd g6smpelinéihesey2Dy or Y3 and Y4,

56 ahd 2048x512 data points (F2cF 1)
were fconectﬂmemhrmafograplspetcomebynd MagRowes et single peak in"HPLC with

a C1%Rra p?sla%ph-lg:gésc Se? IS&SﬁS nﬁ)ﬁ%?fggﬂég %hrfe@atography of the
compS;inﬂGt 8MRbIahd VAD shewldes ditdle MR inTIOPLBeWith fd C48 reverse phase

ssol ved in acetonitrile, and then mxed with the
colurnmt $éex F@YTA13i . e., Al pha- cyano-4- hydroxyci nnamic
acid, 10ng CHCA/nL in 50:50 water/acetonitrile and 0.1
% TFA in final concentration. The nol ecul ar wei ght was

(C) APcRiraheednlsdlaBility gh resol ution mass spectr oscope
analysis with standards. (B) For ES|, the

The mralqomr@pwd ¥s liscan PRI PRPUPMW e RIS e S %a chohol i.e.,
metnghf{luripnel sh agfpAfilg i 1B AIF " © e

(D) Inhibition analysis of Compound Ys with MTT assay

Inhibition analysis of compound Y was determined with MTT assay. Figure 2 shows that
compound Y has activity against ovarian cancer cells (OCAR-3) with IC50 value of 1.5

ug/ml which is 10-15 times more potent than the unpurified extract shown in Figure 14.

Figure 15 shows the selectivity of compound Y to ovarian cancer cells compared with ’
cervical cancer cells (HeLa). Figure 3 shows the inhibition activities of compound Y1

and Y2 on the growth of ovarian cancer cells (OCAR-3). Figure 4 shows the inhibition

activities of compound Y, Y8, Y9 and Y10 on the growth of ovarian cancer cells (OCAR-

3).

Experiment 5: Determination of the Chemical Structure
Methods
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Results The profile of the proton NMRis presented in
Figure 18. The 2D NWR profiles of HMQC and HVBC are
wa baas29201 Fi gures 19 and 20, respectlvel y. TabP@r/BS205/031900

summari zes the 2D NVR cheni . .
NM‘Rgg@algﬂ‘ﬁgﬂiﬁégfpur@?mmmﬁjoe gﬁpg(aa t ga %mefiq]% glgs dissolved in
t Ny I
pyndﬂ? @%mﬁﬁt@i(ﬁ%% \( "I?\ﬂlssﬁlgg\g\(lsﬂde%gg \/Isléﬁg\iahcc%ﬁ@dslsmg:é Braker Avance
600 BHz2INMRe spécttomptarnaitl a@é(l mr@beF(@ﬂ:’ﬁéCﬂ@N/B‘lE@ attR@8 K. The

ST BT Sl TRkl % 129, e on e sampe

I
i A st g 250

Hz arﬁﬂiaatasmﬂtsr @m@m e@ﬁﬁofontiz ¥nd41 dﬂhenmne,d’ebpemeu “Fhemumber of
and ESI| - M5 ., See Figure 2 1, 22,
scans wasnhics 128. zlaﬁwaﬁdwere 3cauins! wrthvaneerrag 0@@8 of ?Hg{’w 30,000 Hz
eor et t.he I
SO catalBh 2 PEE AR M SRR SR e The umoer of
scan§ W 68! ThRe 12D aBtLhverNeBR-filldd BT ﬂedmaﬁlomamdoublevwhem.ata points,
trisaccharide chain attached at C3 of the ag 8
multu?lmﬂ bym@iug@ﬁqyaregb@hmn%ylfuﬂ@@% irchoth khang: 4212 imépsions, and
formu of Y i. h
FourR it ubia SEATLEPRIMAYTSHE A el gl os o hese 20

specﬁaLéfeﬂ@baeazs@rmylz(o@xs)2 bata- pbintsir(FRPY) d00HMOZL and HMBC,
O di angel oyl -3 b, 15a, 16a, 2 1b, 22a,

respélﬁwb@xahydroxyol ean- 12- ene. Experinent 6:

vas 5SS ARt B BrLER i g S PREMPL DHTOF wass
Speén%;mé\II{P%g@a @d glgc ﬁ%lengsmﬁaégspmmmm (X) Sainsples forl MALDG-TOF were
| eri

first dipslved in acetoniriie, ARk then ml?é%mtbcthﬁﬁn%”ét&'ééﬂ' Srihdpha- cyano- -4-
e SR G g L5050 o 0:1% T n o

concentration. The molecular weight was determined by the high resolution mass
spectroscope analysis with standards. (B) For ESI, the sample was analyzed with LCQ
DECA XP Plus machine made by Thermo Finnigan. It is ionized with ESI source and

the solvent for the compound is acetonitrile.

Results

The profile of the proton NMR is presented in Figure 18. The 2D NMR profiles of HMQC
and HMBC are shown in Figures 19 and 20, respectively. Table 5.1 summarizes the 2D
NMR chemical shift data and the assignment of functional groups derived from these
data. Based on these data and analysis, the structure of compound Y (Y3) is assigned

as shown below.

Structure of Compound Y (See also Figure 17)
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sunmmari zes the chem cal shift data and the assi gnnment

of functional groups derived fromthese data. Based on
wo b@se2atat a and anal ysis, the structure of conpOIIE20¥3/031900

i s assigned and shown below. Structure of Y1 (See also
" Figure 23) - 37 -Th»cegﬁ\al name of Y 1 is: 3-O]

b- D- gal act opyranos N ‘‘‘‘‘‘‘ k= a- Lar abi nof uranosyl ( 1

3)- b-D-gl ucur angsyll- 21- O (3, 4- di angel oyl ) -

a- Lrhannophy ~1 ~ "@2- O acetyl -3 b, 16a, 2 1lb, 22a,

28< pentiah xyol e@h- 12- ene. Concl usi on Conpound Y 1
. i sol d om extract of Xanthoceras sorbifolia is a
I sge di ¢ pol yhydr oxyol eanene triterpenoi dal

sapggin wth a trisaccharide chain at C3 of the
back e and a nonosaccharide noiety at C 21 where two
j:It_ﬂgelf oy c,ngrouPs were acylated at CG3 and G4 position.
e formula of Y 1 is C65H1 ne
The lTé’t%F‘ﬁ?'naW'Bﬁ df t‘??én@@d_' g’l I8} ré%ﬁg'é'sﬁ'%ébq%%%sY%*“ -o-L-
arab|$ gg—izﬁ)se gf&chfédo?gr Sﬁpoun Ohdagd B9| 31?“{5&1 160, 21B,

SI'S Y2 1s"simlar
220, tzbenéﬂ%h%lfbx%%%fnl-t@@nemﬁénﬂa$§repéctﬁ,|mRﬁ31dm|souﬁubY1£[s determined

D'NMR spectra of HNWVR. C 13 NVR, HMQC
by l\/(Nt(QISWFaadd SI-M$.Di.eT0Rge dTigyte e %%OMthﬁs%IB”@gja{Bg mass of
com%qlﬁn%AY §a fﬁ‘@ﬁi"@’}@y ég\ﬁ'ﬁr@m&&@ l:I:ch:é{lil ohal gr%%gfsﬂ FoRind Y.

derived fromthese data Concl usi on Based on these
data and anal ysis, the conpound Y2 isolated from
Conglusiattt of Xant hoceras sorbifolia is an ol eanene

The é%twee%cﬂﬁﬁ %qu@Y %@Pﬁ?ﬂqrd% tehtrdct bf X ﬁm?:ﬁ’é'ré’sesélfﬁ!’oﬁa is an oleanene

e aglycone and two angel oyl
tritergerigs sepdnit ewitrata tﬁsﬁdcrﬂannﬂeCeméln attechedeati Ca3 of the aglycone and

two asggrelljgy}l l(f:lrrc()eur?sf agy ated ath8% é &V\QZ Sﬁ? ?Ir%oulg oY & 857H88023, and the
chemical name of Compound Y is: 3-O-[3-D-galactopyranosyl(1—>2)J-o-L-
arabinofuranosyl(1—3)--D-glucuronopyranosyl-21,22-O-diangeloyl-3p, 15a, 160, 215,
220, 28-hexahydroxyolean-12-ene.

Experiment 6: Determination of the Chemical Structure of Compound Y1 of

Xanthoceras Sorbifolia Extract

Methods
The method for NMR and MS analysis for compound Y1 is similar to the method

described in Experiment 5.

Results

The spectrum of the H-NMR is presented in Figure 24. The 2D NMR spectra of HMQC,
HMBC and COSY are shown in Figures 25, 26 and 27, respectively. Table 6.1
summarizes the chemical shift data and the assignment of functional groups derived
from these data. Based on these data and analysis, the structure of compound Y1 is
assigned and shown below.

Structure of Y1 (See also Figure 23)
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- 38 -The fornmula of Y2 is C57H8 24, and the chem cal
name of Conpound Y2 is: 3-O[b-Dglucopy tanosyl-(1

W0 2@pp2@21 - ar abi nof ur anosyl (1(r) 3) - b- D- gl ucur oPCPYEZENDE31900
yl -21 ,22-0- diangel oylﬁ 3b, 15a, 16a, 2 1b, 22a, 24b,
28- he{)t ahydr oxyol ean- Experiment 7B. Chem cal
structure anal ysi s~ sults of Y4 analysis The

Y4 is presented in Figure

58. The pgofil 2D VR {( HMQC) of Y4 is presented
i gur Zxperbnent 8.1 Purification of the
nhi on NPOoNENES? ¥10 in the Xanthoceras

SorRifed Ta|Extract Hy o€t i onati on of Xant hocer as

Sor befol i acextracks cenponents with FPLC Methods The
met he f this experiment are simlar to the methods
decrib n Experinment 4 Section (A) and (B). Results

The el ution profile shows 4-5 broad fractions.
The Fi ghemicl Theareef r aof i oné! were anét@i%@-@ﬁt@tm@OSW“—ﬂﬂ ~o-L-
FPLC fractions

s R S B A B "
o BSRRY AL BSOS o, 31552 AP BRRIScan 12 e

were coll ected. Re-chromatography of the conmpound Y8,
Y9 and Y10 showed a single peak in HPLC with a C18
Conglusiase phase columm. See Figure 13. (B) Inhibition

Comg{ﬁié’ V% bk ddVWonﬂS Hfact of aﬁtHBQérta%Tsé‘l‘b%}{é' i8" ar Bisdesmosidic

a conpounds eterm ne the MIT assay
polyrB@%&yweaMeCMternérmdatosmmm vwm aYtllsandhafldB mgm at C-3 of the

activi t
backbene @e%c%fressgcgl\ﬁgr[ ar}ﬁg@ 5' I@Q%gj Y\P@ e%g&‘élégl groups were
cyidib @Yt B-4 anfPRar Ad8iYn, a'he%hﬁﬁfééﬂﬂ AceH Cheni cal
a yd;%ructure of %ob ound Y8 of Xant hoceraglS ég":@gffm i a
Ext ract Met hods
Experiment 7: Determination of the Chemical Structure of Compound Y2 of

Xanthoceras Sorbifolia Extract.

Methods
The method for NMR and MS analysis for compound Y2 is similar to the method

described in Experiment 5.

Results

The 1D and 2 D NMR spectra of H-NMR, C-13 NMR, HMQC, HMBC and (TOCSY) and
MS (MALDI-TOF) of Y2 are showed in Figures 29-34. Table 7.1 summarizes the 1D and
2D NMR chemical shift data and the assignment of functional groups derived from these

data.

Conclusion

Based on these data and analysis, the compound Y2 isolated from extract of
Xanthoceras sorbifolia is an oleanene triterpenoidal saponin with a trisaccharide chain
attached at C-3 of the aglycone and two angeloyl groups acylated at C-21 and C-22.

The chemical structure of Y2 is shown below. See also Figure 28.
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The method for NVMR and MS anal ysis for conpound Y8 is

simlar to the nethod described in Experinent 5.
woemloee2The spectral profiles of the H NVR QIGFHNMR05/031900

and 2D NVR (HMQXC) of CO%YS are presented in

Fi gures 36-38. Tabl 89,,1/St rizes the 1D and 2D NWR

chen¥cal shift dat , ssignnment of functional

groups derived data Based on these data

and anal é/sn S Vo

t cerg &CB{ fSFia is an ol eanene triterpenoi dal
'sa w Ph a trisaccharide chain attached at C 3 of
theOHag1 ycpne and two angel oyl groups acylated at C 21

anwogﬂzfgzme formul a of conpound Y8 is C57H37(23, and

t he mpxal name of Y8 is: 3-O[/?-glucopyranosyl
(1-"%2 - ar abi nof uranosyl

The fggnulap_o{ Y2 9sz§a7 @opy ”ﬁ% nalng( aog @%&@f}(& }% is: 3-O-[p-D-

- Y4 rafoéy11,22-0-
glucopYigiS PRIl L raBncf IR A X)) ‘”%‘E‘%EPP?};% o8
dnang}a%wam A8hi PBo 021, 2ol QaLheﬁmammruxplean@amnd Y9

Xant hocer as Sorbifolia Extract Methods - 40 -Their

ret Fisd " or- NIMR afid I'VfS analysis for conpound Y9

i S SI ar n Experinment 5.
Expegiognt's Tr%ﬁés?'ﬂw‘ﬁ prg‘?gﬁagé'%)%? ﬂ@ H NVR and 2D NMR
li.e., HMX and HI\/BC of Y9 are shown in Figures

40-42. Table 10.1 sumarizes the 1D and 2D NWR
Resultscaf ¥41analy$ie data and the assignment of functional

The FoRtst & brbesh NMW&?Q@% &%%@nt&%ﬁ%geﬁs 58ETiRe %?éfﬂes of 2D NMR

anal ysi's, oun 9 Tsolated from extract of
(HMQ@hvhydds @sesemtdml fangare §9a bi sdesnosi di ¢
pol yhydr oxyol eanene triterpenoidal saponin with a
trisaccharide chain at G 3 of the backbone and a

ExpdFRenec 8Napuiffication Yofil tiie 2Inkibitien { Gompeaents Y8-Y10 in the
groups were acylated at G3 and C-4 position. The

XanthocevasaSofrbifolip &xtcactd i s C6dHi ooq 27 and the cheni cal
nane of Y9 is: 3-O[/7?-gal act opyranosyl
(1->2)]-or-arabi nofuranosyl ( 1 3)-

(A) Fractionation of Xanthoceras Sorbifolia extracts components with FPLC

Methods
The methods for this experiment are similar to the methods decribed in Experiment 4
Section (A) and (B).

Results

The elution profile shows 4-5 broad fractions. See Figure 9. These fractions were
analyzed with HPLC. FPLC fractions 63, 64 and 65 are further separated on 45%
isocratic analysis, 4-5 major components were separated. See Figure 12. These
fractions were assigned designations Y8, Y9 and Y10. These fractions were collected.
Re-chromatography of the compound Y8, Y9 and Y10 showed a single peak in HPLC

with a C18 reverse phase column. See Figure 13.
(B) Inhibition analysis with MTT assay.
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gl ucur onopyr anosyl - 21 -0- (3, 4-di angel oyl ) -
- r hammopyr anosyl - 28-0-acetyl -3/?, 1Qa, 21/7?, 22a,
wagsperahydr oxyol ean- 12-ene. The chemnical st rRCT/USEOD31900

o R B S e R AP I RSy Rosuts
indicé%BeLHaQaﬁﬁorﬁbbéﬂﬁd we ¥b SAaPeYN thaél GoaiityXerfaliat esvasian cancer cells
Sorbifoli1a Extract Methods The nmethod for NVR and M5

(OCARS) yaths O56r valeempoliddt Fnd 1.5 ugim, respachvelieSaetige 4.
described in Experinment 5. Results The profile of the
H NVR, C13-NWVR and 2D NVR (HMQC) are shown in Figures

Expetiméft 9labbetekimihationnef ithesChemital Steudré¥ Compound Y8 of
chem cal shift data and the assignnent of functional

Xantheoeras Serbifelin Exyiacthese data. Based on these data
and anal ysi s, conpound Y10 isolated fromextract of
Xant hoceras sorbifolia is an ol eanene - 4 1

Methods erhpenoi aai -saponin wiin utsciuuiiaricle chain
attached at C 3 of the aglycgne and t gel ayl.
The ghastipd 186 NMFeand; MS 2nalislp (972 SOMPRUNG of ipaSBflar to the method
hWeg CO7H87(22, and the chem cal name of
descﬁﬁ%@?ﬁ&g«?@ﬁh@gal actopyranosyl (1-"2)]- -
ar abi nofuranosyl ( 1 3)-/?-glucuronopyranosyl -21 ,
éZ-Odi angel oyl - 3", \<oa, 21/7?, 22,
Results pent ahydr oxyol ean- 12- ene. The chenical structure of

The Q@é@%?&ofﬂé@ JFh@ AR ed 1BINMReah@ 2D WIVIR (HMIRCS of Sempound Y8
al so Figure 43. Experinment 12. Purification

are pg:eapt?i}edrin. FRgﬂre}ma&@ﬁt Hebis s Sémarii!eisathﬁx't@%ld 2ZBNMR chemical
it 4, e oo BB BbHE SePvRL " g gy Bseo on

thes@'datgl Bhé aandlgsishehaetdingsunteses i ibeltdéd florpeextrantt oft Xanthoceras

section (A) and (B) except a 30% acetonitrile ,
sorbifaligcisan eleanane ditetrencidd gaprninpyth edrispedatidesinain attached at C-

3 of I agREBREMhdRWERYEBSI groups acylated at C-21 and C-22. The formula of
compound Y8 is Cs7Hs7O23, and the chemical name of Y8 is: 3-O-[f-glucopyranosyl
(1—2)]-a-arabinofuranosyl (1-»3)-4-glucuronopyranosyl-21, 22-O-diangeloyl-35, 16¢,
218, 22a, 24, 28-hexahydroxyolean-12-ene. The chemical structure of compound Y8 is

presented in the following figure. See also Figure 35.

Experiment 10. Determination of the Chemical Structure of Compound Y9 of
Xanthoceras Sorbifolia Extract

Methods
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Fraction No. 39-41 fromgradient elution of FPLC were
pool ed and further purified with an open ODS-C18
w@odogee2ad t h i socratic 30% acetonitrile el uti oPCT/B52005/031900

rhe L3084 5L S35 DB B BB 00 LRI e metnon
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e Rl was subsequently collected fromthe colum
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C-3 %ﬁg%%ﬁpgﬁg @g?jaé(gﬁl'igstacéﬁ‘é’tjid@ Hg)iie@%@-_?ﬁ dyvirdrel @) @igsloyl groups

( oceras sorbifolia is a
weret acylated et d@-@ s O positionh Thevierrsulgasfscampowwnd Y9 is CesHi00O27 and

the CBRBTFAIAIarSe Al Ip Sgp-RaRAORRBIREY 1 Top | g nofuranosyl (1-53)

fi h QUL
por AR TR T RS Tl R fes 7B, 1o
218, [Bnged@pkhtah§drodoatc 0B whan ahieKtherhidal gtructpgrainGesipdund YO is
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o ection (A

Met hods The
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OH,
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OH

Experiment 11. Determination of the Chemical Structure of Compound Y10 of

Xanthoberas Sorbifolia Extract

Methods
The method for NMR and MS analysis for compound Y10 is similar to the method

described in Experiment 5.

Results

The profile of the H-NMR, C13-NMR and 2D NMR (HMQC) are shown in Figures 44-46.
Table 11.1 summarizes the 1D and 2D NMR chemical shift data and the assignment of
functional groups derived from these data. Based on these data and analysis,

compound Y10 isolated from extract of Xanthoceras sorbifolia is an oleanene
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and (B) except a 20% acetonitrile isocratic elution
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mtemvj\%qtogqq:!gq%%?g%W@r?ﬂ%ﬁé%%&?ﬁ‘?fgtegﬁ%ﬁ% f‘l' l ea? f3 BE gr%e aglycone and
two érggﬁ%)bl"@ggpsv@@yléﬂﬁné! 0-24 4dt2e-89) THE! &Sﬁmﬂ)@ d® esrApound Y10 is

or further purification. Sixteen
Cs7HiADept iahdalihe chetBicaHPian@® | off YelfOctisio 3+ Odpraatactopyramosyl (1-2)]-o-

it G PR oS e Sat JaRshbRss oot 220

i
28 p%ﬁébydrrgg}s Zegﬁé El;]@ Kg%gﬁ%éﬁ%&%w E%%:Jtng% (?‘ibdpresented
in th@Mler@figwapSee@lﬁBugaM4034 are light yellow

anor phous powder, sol ubI e i n aqueous al cohol, i.e.,

nmet hanol , et hanol, & a@ﬁ&nl trile and 100% pyri di ne.

The purified conpou Sébx}_\a whi t e anor phous powder,

¥dPubl e i n aquepls akguhol, e., nethanol, ethanol,

50% acet oni el and/. ‘%’pyn dine. (C) Struct ure

anal yS| S, ofund 054 Methods The NMR and MS

!il o of J0527Is simlar to the nmethod described in

HO

|S°Egesqﬁted in Figures 54-56. Based on the chem ca
shi i —agal ysi s, conpound 054 isolated fromextract of
Xant ras sorbifolia is a bisdesnosidic

pol yhyd@" oxyol eanene triterpenoidal glycoside with a
di saccharide chain

[/7- Dgl ucopyranosyl - (1-"6) - y#- D- gl ucopyr ano idg e s
Expeﬂmené 2; Purification af rga@emeréeomrP&mtf[%eras orbifolia Extract

(A) hu&f{}%gi?ﬁ’é ?%gﬁ%)gé%assyls%)rb‘foh?&{t SRV ESRerkS with FPLC and

HPLcheni cal structure of conmpound 054 is presented in the
following figure. See also Figure 53. The formula of
Methasifoound 054 is CéoHi ooq 28, and the chemical nane of

I
e s 1850 b Yo A bl i Expornan . secion
and (B)Retoepbpy30tk @eglor(itrile isocratic elution was used in HPLC for isolation of the

Compound R.

Results

Fraction No. 39-41 from gradient elution of FPLC were pooled and further purified with
an open ODS-C18 column with isocratic 30% acetonitrile elution. Six identifiable
fractions in two groups were collected. Fractions 6-13 were further characterized with
HPLC. These fractions were further separated into 4-5 components with the 30%
acetonitrile isocratic elution in a DeltaPak column. The fraction designated herein as
“R1”, is the major component. See Figure 60A. The pure R1 was subsequently collected

from the column elution. See Figure 60B.

(B) Appearance and solubility
The pure R1 appears as an amorphous white powder, soluble in aqueous alcohol, i.e.,
methanol or ethanol, 50% acetonitrile and 100% pyridine.
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1-"6)- b-Dglucopyranosyl-3 b, 2 1b, 22a,
28-tetrahydroxyol ean- 12-ene. - 44 -Experinent T4r
wearnanz2esnOr uonponent - X from Xant hocer as Sor bP€DUBA05/031900
extract _SA) Fractionation of Xanéaqceras Sorbifolia
(C) DétarndatoRRIbRSemGa stitstere,qtiRlp ¢ Met hods The
MethB88 hods used are are simlar to the nethods descri bed
N Experinment 4, section (A) and (B) except collect
The NIRRGirid RIS AnalysBeofat isssimilar tththeomethiod desasbeddn Kxperiment 5.
further separated with preparative HPLC. Results Five
maj or and seven m nor peaks were observed in the
Resu‘i{%romit ogram Conpound X was el uted near the m ddl e of
the elution profile (Figure 64). Conpound X was . .
The NBIR specita ahpure Rhate presentem) inApiseEssahBd2afpsed on chemical shift

splubility The .pyrjfi i j r : i
anaiypf, SBmas T JpeeL flm PR M ortiofien SoPAREIR is A fiterpenoid
sapoRia! Wish Fivelsugan® amddone wingeIoW Grews ajtabfidd dodhg ssugaofmoiety. The

conmpound X in QVCAR-3 cells indjcateg so lJ_..nhI bﬁ ion
chemiealistructure PhR 1 issthowm indatving figure: ~§%P Q527

ug/m. See Figure Q3. Experinment 15. Determ nation of
the Chem cal Struc 8" of Compound X of Xant hocer as

i
b

Sor bi folia Ext ELhods The nmet hod for NVMR and MS
Ho— analysis for(cpnpodnd . simlar to the nethod
%H—t_;?scrd Ed ionf ZEXper i ment 5]:5’ Results The profile of the
on C13 are presented in Figure 66 and 69,

oAVR
réspedirel y. &?f MR profiles of HVMQC and HVBC are
shown in ® gur ! 68, Table 15.1 summarizes the

2D NMR chem cal shi'f ta and the assignnent of

functional groups deriyed fromthese data. Based on

t hese data and analsi the structure of conpound
OH OH

The formula of Compound R1 is CesH10s020, and the chemical name of R1 is: 3-0-
[angeloyl-(1—3)-B-D-glucopyranosyl-(1 —6)]-B-D-glucopyranosyl-28-O-[o-L-
rhamnopyranosyl-(1—>2)-B—D-g|ucopyranosyl—(1—>6)—B-D-gIucopyranosyl-3|3, 21B, 22aq,

28-tetrahydroxyolean-12-ene.
Experiment 13: Purification of Component-O from Xanthoceras Sorbifolia extract

(A) Fractionation of Xanthoceras Sorbifolia extracts components with FPLC and
HPLC

Methods

The methods used are similar to the methods described in Experiment 4, section (A)
and (B) except a 20% acetonitrile isocratic elution was used in HPLC for isolation of the

Compound O.

Results

Fractions obtained from FPLC were analyzed with HPLC. By comparison with the
profiles of the original sample, a specific component, in this case fraction O, was
identified (#28-30). Fraction O was collected for further purification. Sixteen identifiable
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X is assigned as shown bel ow. The mass spectrum of
Conpound X as determ ned by - 45 - MAmM - TOFt RSWNP71 -
W(mlzﬂl')6m292'rzﬂi cates the mass of corrpound Y i s 114PCB0S2005/031900

HPLCH et HeT S AR D8 SOt Bref s, ot Liaierd fr tflons 28, 34
and SQWél%%rt%r é@ffﬁé@@é@ﬁgﬁ%@@oﬂ'hésé %uﬁﬁe@b@ﬁi’p@h@nts are named as

triterpenol saponin™wth a trisaccharide chain
compathd ©28) Q34 and O, réespegyivelyone and one angel oyl group
acylated at C-22. The fornula of X is C58H92Q22, and
the chem cal nane of Conpound X is:
5 (B) A??@aHHce' Ahaabnaisigy r anosy!
>- L- ar abi nof ur anosy
The nurif@):i] c¢mp@4@<d 22 end pQBén@r@. wtmﬁﬂw agiasplpoys; powder, soluble in

souec® 364t OB, RIBRLhreS A6, AR ap, 100 . T

purnﬁé& c@ﬁfﬂ%ﬂhﬂcbgq ummmwatmdphasus pewtiet,| smhiblg ifi iagueeus alcohol, i.e.,

See al so Fiqure nt 16, .Determination the
methar@ingihanpl Stk ﬁQ@@ngle@n%nﬁgW'dW%f Xant hocer as
10 Sor bi folia Methods: Human whol e bl ood was obt ai ned

from Houston @ulf Coast Blood Center Red blood cells
(C ) Steueture @nalysis lof Gorapbanidd®@b4g met hod: Human bl ood (in

EDTA) was diluted 1:1 with PBS, underlay with 4 m of
MethﬂP‘§topaque 1077 (SIGVA) and was centrifuged at 40Qy

| {RBE) meBioR dsddrieet 8 Experiment 5.

The 'I“Qﬁmg élgga&g%edgdvﬁﬁ’gggr 10% suspensi on of RBCp

wer e prepared with PBS before use. 50 ul of RBC

uspensi on was added to 2 nml of Saponins with
Results: f erent concentration. The suspension was ni xed by

R e dMra2 B cdhipdtind OB s FRsarited anfPigufds BUrB6.eBased on the
The W e‘%(F;TI—Ie stfsperpl si was centrrruged at g3000 r

cherrﬁcahsmjft analysisapepotnd R4sigplatethiraht emﬁ%ct@éa%m&ﬁ%@s sorbifolia is
a blsgesmo&dlc pcﬁyhydsroxyoleanene triterpenoidal glycoside with a disaccharide chain

15

[8-D-glucopyranosyl-(1—86)-4-D-glucopyranoside] affixed to C-3 and a trisaccharide
20 chain [a-L-rhamnopyranosyI-(1——>2)—ﬁ-D-qucopyranosyI-(1—»6)-,B-D-glucopyranosyl ester]
attached to C-28. The chemical structure of compound O54 is presented in the following

figure. See also Figure 53.

05 Exaet M lZ
Mol. Wi l2694| 2
C, 56.71, H, 7.94, 0,35.29

OH HO H

CHs

OH OH

The formula of compound 054 is CegH100028, and the chemical name of 054 is: 3-O-f-
25  D-glucopyranosyl-(1 —»6)]-B-D-glucopyranosyl-28-O-[a-L-rhamnopyranosyi-(1-—>2)--D-
glucopyranosyl-(1—6)-B-D-glucopyranosyl-3p, 218, 22a, 28-tetrahydroxyolean-12-ene.

~44 -



10

15

20

25

30

35

In this experinment, henolytic activity of human red
bl ood cells by Xanifolia-Y (#63Y), Escin and SI GVA
wa@aponn2st andard were conpared. Y contai ns tweCT/US2005/031900

angel oyl groups, Escin has on el e
Expe Bt i omBE e BonsH X o R SFntisatfs Yibifolia extract
Quillaia bark. The results show that #63Y (conmpound Y)
has hi gher henolytic acti vi tdy (1C50=1 ug/nl) than .,
(A) FEsctionatiorSlofanthpoeras Sarhifelia ertasetsscempenpgntsydth FPLC and
(Ei gure 73 A Experinment 17. Determ nation the
HPLG e o ytic and MIT activities of Conpound Y after
renoval of the angeloly or the sugar noiety by
al kal i ne or acid hydrolysis, respectively Methods: (A
Methetigal i ne Hydrol ysis of Xanifolia-Y. 20 ng of

Xani f.ol i a-Y i ss0l i . . .
The ragigrR et iRe S b e bistods BesfibathBktnnicR 4, section (A)
and (B) éﬁ@epio%in@@t PO dractions Satamde 5SBefvhich centainacompgund X were

with 0.5 mM 1 N m'(aﬁj’tﬁt pH to about 3). The
furtheriseparatedaydtreRiaPacative -2 m 1-butanol 3 tines. The

but anol fractions were collected and | yophilized. The
hydrol yzed saponin with further purified with HPLC in
ResuMsC- 18 colum eluted with 25% acetonitrile. (B) Acid

drolysis of Xanifolja-VY. 1 nifalia-
Five mARRGASVAN TTPT Pk ein Sbsover] Mo nitagaeiiam. Ggmpound X
was @gﬁ?g ﬁﬁﬁe%?séigﬁ?ﬁ #R%eIlfdn Eﬁﬂﬂ’e (Fig8feMRCYmpalntt Xavas collected

on was then neutralized by adding 2
and IpbphifizeldN NaOH (to final pH 3-4). The aglycone was then
extracted with ethylacetate 3 mM x 3. The extracts

were col l ected and pool ed. Further isolation of

(B) o4raREe @hdsslubffgved Xanifolia-Y) was achieved by
LC wth i1socratic elution of 80% acetonitrile

The Rerifiect Sonmposind Aisi whije gewdgeand is srlublegarodieiasetpririle.
t he compound Y, were renoved by al kaline or acid
hydrol ysis, respectively. The henolytic activities of

(C) |ﬁ|ﬁﬁ>iﬁ&ﬁ llayysid af'CoimpoaindeX evittnMTRassgyed. Resul t sof
t

ese studies indicate that renpvi.ng sugars reﬁg% tivity. Th
MTTranalysjs iof caEnapndyX IBlQVPé\%éiﬁrﬁ%'Sdﬂ%@P | SYpg Jpibition activity. 1he
st : ' by | _ i®Qresgggest ed t hat
|C5ogﬁggwoa¢dﬁ§%ph%&tﬁ?@%%7g?éfglnﬁegf\i’l?ol; henol ytic
activity. See Figure 73
Experiment 15. Determination of the Chemical Structure of Compound X of

Xanthoceras Sorbifolia Extract

Methods
The method for NMR and MS analysis for compound X is similar to the method
described in Experiment 5.

Results

The profile of the proton and C13 NMR are presented in Figure 66 and 69, respectively.
The 2D NMR profiles of HMQC and HMBC are shown in Figure 67 and 68. Table 15.1
summarizes the 2D NMR chemical shift data and the assignment of functional groups
derived from these data. Based on these data and analysis, the structure of compound

X is assigned as shown below. The mass spectrum of Compound X as determined by
-45-
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B. The experinent results show that compound-Y | ost
MIT activities if the angel oyl groups were renoved.
whidaewen221 t he MIT activities were very weak wWheOT/UR®05/031900

MALTTOF Pl et L PR e rasy o Edpedfifl Y 1T ag.60 which
agredfif id HsortitA ey Brate Sothpotrl X, Sﬂfes?go/rl' and 73 B.

Egsul tsdof Conpari son of henolytic activities between
npound Y, conpound Y w thout sugar noiety or
Conclysfenol y groups are shown in Figure 73 B. Cheni cal

The aséti'i/lécédr'ﬁ i xciesmest ot BkirAGLsf )ﬁa&&ﬂbcéﬁals&sdrbﬁolla is an oleanene
angel o groups are shown in Figure 74 A and

trlterneemmtsamhm withpe trisageharide ehaireatiaghed o @1%0%141% ag'ycone and

one S TR BTl o PR RS 2t S CRGOAERR th chemca
namd- WP EHMsholrRy eX 18: @@migglddf@pan@lswt (nnzgt[am yrabmofuranosyl

virus after a non-leth dosage of Conpound Y is add
(1->3)pphelucuraiopyrdrtaside syst efdutB. Det erastere 2 Ha-agebike- O-angeloyl-

35, 1@1%&5&@,20% ﬁg'é%/x &a@p%ﬁ@ gont "?ﬁt c‘:s\%émggl nq(EMY? of ggmpound X
is prq";'gﬂ’édow thP fgflcg\&lﬁg?@hr@%@@gi%ﬁqf n%&wund Y for

eng ve conpound Y from
Virusen. MXx treatadsvi rﬁus with cells. 4 . Measure

Vi rdissnraduct i on. 5 gatlve control :-no virus in
‘ >_\gntreated virus mxed with

cell. 6. Positive
cell. Result: ogléovvth will be inhibited after

.’b n-el5)a - 48 -- 49 -f .74, 3Hs Ang CG1
' The data were assi gned based on HI\/QC and
@cor elations. Table 6.1. 13C and 1H NWR Data for
Co ¥ Y1 (in Pyridine-d5) Position CH

OH

Experiment 16. Determination the haemolytic activities of Compound Y of

Xanthoceras Sorbifolia

Methods:

« Human whole blood was obtained from Houston Gulf Coast Blood Center

« Red blood cells were isolated by the following method: Human blood (in EDTA)
was diluted 1:1 with PBS, underlay with 4 ml of Histopaque-;IO77 (SIGMA) and
was centrifuged at 400g for 30 min.

« Red blood cells (RBC) were collected and washed three times with PBS.

«  10% suspension of RBC were prepared with PBS before use.

. 50 ul of RBC suspension was added to 2 ml of Saponins with different
concentration.

« The suspension was mixed by vortexing and sit at room temperature for 60

minutes.
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138.6 0.85 1.33 2 26.3 1.86, 2.1 0 3 89.7 3.25 ( 1H
m 4 39.5 - 555.50.75 6 18.3 1.40, 1.43 7 33.1 1.20,
wa2we/o®240.0 - 9 46.7 1.69 10 36.5 11 23.5 1p@BUSH09131900

éi‘hézgu?wns%%y(ya]ﬁ; %rgrigjgﬁaddrgt %%)aggrpfn ]fgi§ @jﬁ éﬁgarbfgce of the

4g88ﬂ1‘5 %%&v%sogﬁeégu?&} gtl%lm ﬁmlJSS S g cI—)|§)(2%H27d7 1. ;9
Resudlt’?sH s) 24(16 5 1.16 (3H s) 25 15.5 0.78 (3H 1 s) 26
In this experlment ﬁemo?ytlc act|v1ty oflhﬁr%aﬁngd b°’l2)od cells by Xanifolia-Y (#63Y),
Escin and SIGMA saponin standard were compared. Y contains two angeloyl groups,
Escin has one angeloyl group and SIGMA saponin standard is a mixture of saponins
from Quillaia bark. The results show that #63Y (compound Y) has higher hemolytic
activity (1C50=1 ug/ml) than Escin or SIGMA saponin standard (IC50=5 ug/ml). See
Figure 73 A.

Experiment 17. Determination the hemolytic and MTT activities of Compound Y
after removal of the angeloly or the sugar moiety by alkaline or acid hydrolysis,

respectively

Methods:

(A) Alkaline Hydrolysis of Xanifolia-Y. 20 mg of Xanifolia-Y was dissolved in 0.5 ml of
1M NaOH. The solution was incubated in 80C water bath for 4 hours. It was cooled to
room temperature before neutralized with 0.5 ml 1 N HCI (adjust pH to about 3). The
mixture was extracted with 2 m! 1-butanol 3 times. The butanol fractions were collected
and lyophilized. The hydrolyzed saponin with further purified with HPLC in a C-18
column eluted with 25% acetonitrile. (B) Acid Hydrolysis of Xanifolia-Y. 15 mg Xanifolia-
Y was dissolved in 1 ml of Methanol. 1 ml of 2N HCI was then added. The mixture was
refluxed in 80C water bath for 5 hours. The solution was then neutralized by adding 2 ml
of 1N NaOH (to final pH 3-4). The aglycone was then extracted with ethylacetate 3 ml x
3. The extracts were collected and pooled. Further isolation of aglycone (sugar-removed
Xanifolia-Y) was achieved by HPLC with isocratic elution of 80% acetonitrile.

Results:

The angeloly groups or the sugar moiety of the compound Y, were removed by alkaline
or acid hydrolysis, respectively. The hemolytic activities of the hydrolysed products
were then analyzed. Resultsof these studies indicate that removing sugars reduce
hemolytic activity, but removing angeloyl groups destroy the hemolytic activity. It also
suggested that sugars are helpful but not essential for hemolytic activity. See Figure 73
B. The experiment results show that compound-Y lost MTT activities if the angeloyl
groups were removed. However, the MTT activities were very weak when the sugar

moiety of the compound was removed. See Figure 73 C, 73 D. Results of comparison of
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28 63.7 3.42, 3.60 (each, 1H, d , J = 10.6 Hz) 29 29.9
1.42 (3H, s) 30 19.9 1.37 (3H, s) 3-OdcAp 1 105.5

WGZ@B/O@Z%HS gs E]) = 7.8 Hz) 2 78.6 4.37 3 86.0 HCROS2005031900

...... 4. 50 - | - 1
nervoife aCiNes Hobeen Comuound Ya Fsst2ng Saghy wanddy gm SIGVA

6 4 [

are SZ\ &\&T th% gﬁgrr 7§ A aréjs‘gl% % grgesg@c%ofg@g Sa%ségséf hedeDth: activities
betw@e’.h Q:ompbllnd4Y mmme@dawmrpm sugar mojetg@r(@npeiolygraups are shown
in Flgure 73 )B.ZChemlca| sﬁ*uctures of compound Y without sugar moiety or angeloly

groups are shown in Figure 74 A and 74B respectively.

Experiment 18. Determination the anti virus activities of Compound Y

The major procedures for the determination of antivirus activity of Compound Y are:

A. Determine the production of HIV virus after a non-lethal dosage of Compound Y is
added to the viral culture system.

B. Determine the growth activity of HIV virus after contact to compound Y. The steps for
these experiments are:

1. Pre-treat HIV virus with different dosages of Compound Y for variable length of time.
2. Remove compound Y from virus.

3. Mix treated virus with cells.

4. Measure Virus production.

5. Negative control:-no virus in cell.

6. Positive control — untreated virus mixed with cell.

Result: The virus growth will be inhibited after treatments of Compound Y.

TABLES OF EXPERIMENTAL RESULTS:
Table 5.1. 13C and 1H NMR Data for Compound Y (in Pyridine-d5)?

Position C H , Key HMBC correlations

1 38.7 0.83, 1.40 C-3,C-5,C-9

2 26.4 1.81,2.14 —

3 89.6 3.25, 1H, dd, | C-23, C-24, GIcA C-1'
12.0/4.0 Hz

4 39.4 - -

5 55.3 0.78 -

6 18.5 1.55, 1.59 C-8,C-10

7 36.5 2.00, 2.10 C-5, C-9

8 41.2 — . -

9 47.0 ~ 1 3.06 C-7, C-8, C-12, C-14, C-26

10 37.2 - , - :

11 23.7 1.74,1.89 —

12 125.2 5.49, 1H, brs C-9, C-11, C-14, C-18

13 143.4 - -

14 47.5 = —

15 67.3 4.21 C-8, C-27

16 73.6 4.45 C-14, C-15, C-18

17 48.3 - -

18 40.8 3.07 C-12, C-13, C-14,

C-16, C-19, C-20, C-28,
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3 74.0 5.59 47 1.55.70 568.5 3.8 6 17.6 1.18 (3H
d 1J=6.6H) Rnam3-Ang 1 167.3 a 2 128.2 3 138.5
W<52®8/0292e1 1H, q , J = 7.2 Hz) 4 15.7 d 2.02 s PGHUS$2005/031900
h;iﬂig Hz ). 520, gﬁ%?QEL (3H s Ram4Anrg—1—1672
1pR6® 3 138, 2 bigk (w80 o 1 = 72 Hz) 4 15.51
2096s (3H 362 J = 7.2|Hz) 5 20.5 e 1. 85"~ (3H, s )
2122-O-Acetgla 1 171 . 41 6.21,21H, & @ Bt (3H-29, C-22 HC1%e C-30,
daEaﬁmnih the sane Idpgls in each col U -CBXNYC-1""
mt=<3rch gapte. 7 ] an f Q-
22:2 (iAn P;’r@l% ne- d5)a @A?..}LH-I%G dgltza vﬁég?g;;%a%?1 @-28,
FETTE R SR N 7 AT oo A T
2455 9 0. 8466 18 2 1 22 11048832 o 12405 Ut G 43
25 16.0 0.81,3H,s C-1,C-5, C-9, C-10-
26 17.3 0.99, 3H, s C-7,C-8, C-9, C-14
27 21.0 1.85,3H, s C-8, C-13, C-14, C-15
28 62.9 3.50, 1H, d, 11.0 Hz, | C-16, C-17, C-18, C-22
3.76, 1H, d, 11.0 Hz,
29 29.2 1.09, 3H, s C-19, C-20, C-21, C-30
30 20.0 1.32,3H, s C-19, C-20, C-21, C-29
GIcA
1' 104.9 4.89,1H,d,7.8Hz | C-3
2' 79.1 4.38 GlcA C-1', C-3', Gal C-1"
3' 86.1 4.20 | GIcA C-2', C-4', Ara C-1"
4' 71.5 4.42 GlcA C-3', C-5', C-6'
5' 78.0 4.52 GIcA C-4', C-6'
6' 171.9 - -
Gal
1" 104.6 5.32,1H,d, 7.7 Hz GIcA C-2'
2" 73.6 4.42 Gal C-1", C-3"
3" 74.9 4.10 Gal C-2"
4" 69.5 4.56 Gal C-2", C-3"
5" 76.4 3.94 Gal C-4", C-6"
6" 61.6 4.43,4.52 Gal C-4", C-5"
Ara-f
1" 110.6 6.03. 1H, br s GIcA C-3', Ara C-2", C-4™
2" 83.4 4.94 Ara C-3"
3" 78.3 4.78 Ara C-2"
4™ 85.2 4.82 | Ara C-5"
5" 62.2 4.12, 4.28 Ara C-3"
21-0-Ang
™ 167.7 — -
2" 129.6 - A -
3™ 137.2 5.96, 1H, dq, 7.0/1.5 | Ang C-1"", C-4™, C-5""
Hz
4™ 15.5 2.10, 3H, dq, 7.0/1.5 | Ang C-2"", C-3™
Hz
5" 20.8 2.00,3H, s Ang C-1", C-2"", C-3"™"
22-0-Ang
™" 167.9 - —
2™ 129.8 - -
3™ 136.3 5.78, 1H, dq, 7.0/1.5 | Ang C-1™, C-4™, C-5™"
Hz
4™ 15.5 1.93, 3H, dq, 7.0/1.5 | Ang C-2"", C-3™

Hz
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9 46.5 1.67 10 36.2 - 11 23.8 1.70, 1.83 12 123.3 5.39
( IH br s) 13 142.5 - 14 4 1.4 - 15 34.6 1.64, 1.83
waen6d2924. 53 17 47.8 - 18 39.7 3.09 19 47. 0 1rGRUSBNI031900

5"E™"30 £ 'ﬂ@z
° Thea@atz vge @swr@ﬂ ?@%&dqon HMQ@ angd HMQC@Hfjatmsw 4
0.62 (3H, s) 26 16.4 0.78 (3H, s) 27 27.3 1.82 (3H, s)
28 63.3 3.39, 3.62 (each, 1H, d, J = 10.8 Hz) 29 29.3

Tabld 60 (3and)1HAIMR Dhta.f3p Cotpoand-YOr GhPykiding-d5)4. 5

K g
A o (e

493 ( 1 I—I \.., J =72 I—l7\ 2 78. 0.4 23

Position C
1 38.6 0.85, 1.33
2 26.3 1.86, 2.10
3 89.7 3.25 (1H, m)
4 39.5 -
5 55.5 0.75
6 18.3 1.40, 1.43
7 33.1 1.20, 1.50
8 40.0 -
9 46.7 1.69
10 36.5 -
11 23.5 1.75, 1.91
12 123.6 5.37 (1H, br s)
13 143.0 -
14 41.8 -
15 34.7 1.563,1.73
16 68.5 4.45
17 48.2 -
18 39.9 3.04
19 47.6 1.30, 3.05
20 36.7 -
21 85.3 5.05(1H, d, J = 9.6 Hz)
22 73.8 6.17 (1H, d, J = 9.6 Hz)
23 27.7 1.29 (3H, s)
24 16.5 1.16 (3H, s)
25 15.5 0.78 (3H, s)
26 17.1 0.82 (3H, s)
27 27.3 1.83 (3H, s)
28 63.7 3.42, 3.60 (each, 1H, d, J=10.6

Hz)
29 29.9 1.42 (3H, s)
30 19.9 1.37 (3H, s)
3-0O-GlcA-p

1 105.5 493 (1H, d, J=7.8 Hz)
2 78.6 4.37
3 86.0 4.20
4 71.6 4.43
5 78.0 4.50
6 171.8 -

Galp .
1 104.5 5.33 (1H, d, J=7.8 Hz)
2 73.5 4.43
3 74.9 4.10
4 69.5 4.57
5 76.3 3.95
6 61.1 4.44, 4.53
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386.2 4.25 47 1.6 4.44 5 77.3 4.53 6 171 .9 - dc-p
1 103.7 5.48 ( 1H, d, J = 7.2 Hz) 2 75.3 4.04 3 77.8
W@ 2@6/0%260. 3 4.48 5 78.2 3.61 6 6 1.1 4. 38, 4. BET/BEEO%/031900
“¢'| '*4865621412 37 21-O-Ang 1
167.5 - 2 126199 313705@30(11*#1 %J—7gkt)4
127 2.07 (3H83& J = 7.2 H) 526&52 00 (3H, s)
280 Ang 1 16788 -- 2 128.9 - 3 136& 5.87 (I Hq, J

=% 2 Hz) 85.2 4.82

5 62.0 4.13, 4.31
21-O-Rham-p

1 105.1 4.88 (1H, d, J = 1.5 Hz)

2 70.5 4.25

3 74.0 5.59

4 71.5 5.70

5 68.5 3.89

6 17.6 1.18 (3H, d, J = 6.6 Hz)
Rham-3-Ang

1 167.3° -

2 128.2° —

3 138.5° 5.98'(1H, q, /= 7.2 Hz)

4 15.7¢ 2.029 (3H, d J=72 Hz)
" 54A 20.6° 1.92" (3H, s)

am-4-Ang

1 167.2° _

2 128.0° _

3 138.2° 5.88"(1H, q, J=7.2 Hz)

4 15.5: 1.969 (3H, 4, J=72Hz)

5 20.5 1.85" (3H, s)
22-0O-Acetyl

1 171.4 -

2 21.8 2.31 (3H, s)

@M The data with the same labels in each column may be interchangeable.

Table 7.1: 13C and 1H NMR data for Y2 (in Pyridine-d5)*

Position C H

1 38.4 0.83, 1.36

2 26.4 1.89, 2.25

3 91.3 3.39,1H, m

4 43.4 -

5 56.7 0.87,1H,d, 12.0 Hz
6 18.6 1.31, 1.57

7 36.3 1.97,2.12

8 40.7 -

9 46.7 1.63

10 ~ 36.6 -

11 23.9 1.69, 1.89

12 125.1 5.48, 1H, br s

13 143.4 -

14 47.5 -

15 67.1 418,1H,d, 4.1 Hz
16 73.2 4.43

17 48.1 -
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4 15.6 2.03 (3H, d,

J

7.2 Hz) 5 20.6 1.88 (3H, s)

The data with the sane | abels in each colum may be
W0 pioezzangeabl e.

-.K/II"\ I"\lrl ol

Tabl e 10 1 13C and 1HNMR Dat BCT/U82099031900

0.83, 1.36 2

18 56 3 M4&#" 308 (9% n) 3 80 5 3 26(1 HIm 4 39.5 - 5
19 55 6 p466 6 18. 4 4@33@846 732.8 1.23 |1.52 8 40.0
20 . 9 4867 1.67 10—36 5 - 11 23.7 1.77, 1/88 12 123.5
51 5.41 (3813 br s ) | 656941 & 10121 1. 7 ~ 16 34.5 1. 56,
22 1.88 153678 4. 8lglah 4G4 & 10BHE0- 2 2. 801 (1H, m 19
23 T’:,D,.lzi.?) 3710 J1|‘29 IQH/é} 36.7 - 2 1 91.8 4.83 227
24 77 71629 3.28,1H, d, 11.2 Hz; 4.32
25 15.6 0.64, 3H, s
26 17.1 0.94, 3H, s
27 20.8 1.84,3H, s
28 63.1 3.48, 3.72 (each, 1H, d, 10.6
Hz)
29 20.3 1.09, 3H, s
30 20.0 132,3H,s
3-O-GIcA
1 104.5 4.87,1H,d, 7.2 Hz
2 78.6 4.31
3 86.5 4.23
4 71.6 4.45
5 77.4 453
6 171.9
Glc
1 103.7 5.48, 1H, d, 7.8 Hz
2 75.3 4.02
3 78.0 4.31
4 69.3 4.52
5 78.2 3.62
6 61.5 4.33, 4.50
Ara
1 110.1 6.05, 1H, br s
2 83.5 4.97
3 77.8 4.74
4 85.0 4.84
5 62.2 418, 4.33
21-0-ang
1 167.5 Z
2 128.7 - \
3 137.2 5.95, 1H, dd, 14.4/7.2 Hz
4 16.7 2.08, 3H, d, 7.2 Hz
5 20.6 2.00, 3H, s
22-0-ang
1 167.9 -
2 128.9 _
3 136.3 5.76, 1H, dd, 14.4/7.2 Hz
4 15.6 1.95, 3H, dd, 7.2 Hz
5 20.4 174,3H,s
a

Table 9.1. '*C and 'H NMR Data for Y3 (in pyridine-ds)
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23 27.7 1.26 (3H, s ) 24 16.5 1.13 (3H, s ) 25 15.5
0.79 (3Hs ) 26 16.9 0.95 (3H, s ) 27 27.3 1.82 (3H, s
W()2®8/0&*a29 4.22, 4.33 (each 1H d, J = 10.2 HzRCROSRBS/E31900

3H—s )54 -1 105.9 4.93
36 3 86.1 4.20 4 7 1.6

4.40 5 7882 4.51 6 171 og4caa|3q) 1 104.5 5.31 ( 1H d,
»=17.6 3832 73.5 41485,2.26("HAmP9 4 69.5 4.57 5 76.3
395 6 601.6 4.40, 4.58.3W@H, m)111.0 6.03 ( 1H, br s
M2 83.344983 3 78.0 4.76 4 85.2 4.81

5 55.9 0.82
6 18.2 1.22,1.48
7 32.9 1.24,1.49
8 39.8 -
9 46.5 1.67
10 36.2 -
11 23.8 1.70, 1.83
12 123.3 5.39 (1H, br s)
13 142.5 -
14 41.4 -
15 34.6 1.64, 1.83
16 68.4 4.53
17 47.8 -
18 39.7 3.09
19 47.0 1.39, 3.11
20 36.2 —
21 78.5 6.68 (1H, d, J =10.2 Hz)
22 73.4 6.30 (1H, d, J = 10.2 Hz)
23 221 1.32 (3H, s)
24 63.2 3.28, 4.31 (each, 1H, d, J=10.8
Hz)
25 15.4 0.62 (3H, s)
26 16.4 0.78 (3H, s)
27 27.3 1.82 (3H, s)
28 63.3 3.39, 3.62 (each, 1H, d, J=10.8
Hz)
29 29.3 1.08 (3H, s)
30 20.0 1.32 (3H, s)
3-0-Glc A-p
1 104.5 4.93 (1H, d, J=7.2 Hz)
2 78.0 4.23
3 86.2 4.25
4 71.6 4.44
5 77.3 4.53
6 171.9 -
Glc-p
1 103.7 5.48 (1H, d, J=7.2 Hz)
2 75.3 4.04
3 77.8 4.27
4 69.3 4.48
5 78.2 3.61
6 61.1 4.38,4.48
Ara-f
1 111.1 6.04 (1H, br s)
2 83.5 4.97
3 77.4 4.84
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562.1 4.12, 4.29 21-O-Rhamp 1 105.1 4.87 ( 1H, d, J

=1.5Hz) 2 70.54.39 374.05.5847 1. 15705 69.0
Wc32(8)9/0@2117 01. 11 (3H, d = 6. 6 Hz) Rham3 CP(ArrgSmOS/osmoo

46468 2 St St S S- : , 3 =7.2 Hz)

1577 (3Hn)520%194(3H s)

F%wam4 OGRn‘g 1 167.5a -4791448306 3 138.5C 5.8/ (1H,
21-Q;Ang 7.2 Hz) 4 15.6 1.95 (3H M 5 20.6 e 1.85 (3H, s )

28- O Acell§7.51 170.1 - 2 205e 1.84 (3H, s ) a 9 The

data wth2glee sane | abels iin each col um may be

ipterchapgegbl e. Tate({H,.4d A3€ Apd) IHNVR Data for Y10
(4n pyri d]|5n? d5) P%ﬂ JLH712 ﬁ%)S 0.87, 1.38

5 20.8 2. OO (3H s)
22-0-Ang

1 167.9 -

2 128.9 -

3 136.2 5.87 (1H, q, J= 7.2 Hz)

4 15.6 2.03(3H,d,J=7.2 Hz)

5 20.6 1.88 (3H, s)

&9 The data with the same labels in each column may be interchangeable.

Table 10.1 "*C and "H NMR Data for Y (in pyridine-ds)

Position °C H
1 38.5 0.83, 1.36
2 26.3 1.80, 2.08 (1H, m)
3  89.5 3.26(1H, m)
4 39.5 _
5 55.6 0.71
6 18.4 1.23, 1.46
7 32.8 1.23,1.52
8 40.0 -
9 . 46.7 1.67
10 ~ 36.5 —
11 23.7 1.77,1.88
12 123.5 5.41 (1H, brs)
13 142.8 -
14 41.7 -
15 34.5 1.56, 1.88
16 67.8 4.81
17 46.6 ~
18 40.2 2.80 (1H, m)
19 47.5 1.36, 3.10 (1H, m)
20 36.7 -
21 91.8 4.83
22 71.3 4.37
23 27.7 1.26 (3H, s)
24 16.5 1.13 (3H, s)
25 15.5 0.79 (3H, s)
26 16.9 0.95 (3H, s)
27 27.3 1.82 (3H, s)
28 65.9 4.22, 4.33 (each, 1H, d, J=10.2

Hz)

29 29.9 1.49 (3H, s)
30 20.0 1.33 (3H, s)
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2 26.41.86, 2.12 ( 1H m 3 89.7 3.24 ( 1H dd, J =
12.0/4.2 Hz) - 55 -" ' .. % i .8 5 55.6 0.75 6
WO.SOOB/O@.ZZB, 1 49 7 32 9 1. 27, 1.54 8 39.8 - 9 BGI/¥S05831900

1_ QQ 1') 1')’2 ') E /|n 1H, br s

P 5 - 14 4 1 4 15 34.8 1.60, 1 68.4 4.49
11 47.8 - 18198.% 3.06 19 493d1H, doJ =3 %d}fgo 36.1 - 2
1278.5 6.69 (788, d, J = 10.2 Hz)488 73.5 6.31 ( 1H,
d3 J = 10.2 H8§.123 27.7 1.30 (3H,4£0) 24 16.5 1.17
(3H, s) 25 1574.60.80 (3H, s ) 26 4@07 0.83 (3H, s ) 27
2863 1.83 (3H77% ) 28 63.4 3.40, 3544 (each, 1H, d, J

=610. 8 171.9 -
Gal-p
1 104.5 5.31 (1H, d, J = 7.6 Hz)
2 73.5 4.42
3 74.9 4.09
4 69.5 4.57
5 76.3 3.95
6 61.6 4.40, 4.54
Ara-f
1 111.0 6.03 (1H, br s)
2 83.3 4.93
3 78.0 4.76
4 85.2 4.81
5 62.1 412, 4.29
21-O-Rham-p
1 105.1 4.87 (1H, d, J= 1.5 Hz)
2 70.5 4.39
3 74.0 5.58
4 71.1 5.70
5 69.0 3.89
6 17.0 1.11 (3H, d, J = 6.6 Hz)
Rham-3-0O-Ang
1 167.6° -
2 128.3 -
3 138.6° 5.93"(1H, q, J=7.2 H2)
4 15.7¢ 1.95 (3H, m)
5 20.7° 1.949 (3H, s)
Rham-4-0O-Ang
1 167.5° -
2 128.0° —
3 138.5° 5.87" (1H, q, J = 7.2 Hz)
4 15.6% 1.95 (3H, m)
5 20.6° 1.859 (3H, s)
28-0O-Acetyl
1 170.1 .
2 20.5° 1.849 (3H, s)

a9 The data with the same labels in each column may be interchangeable.

Table 11.1 "*C and "H NMR Data for Y, (in pyridine-ds)

Position Pc H
1 38.5 0.87, 1.38
2 26.4 1.86, 2.12 (1H, m)
3 89.7 3.24 (1H, dd, J =12.0/4.2 Hz)
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Hz) 29 29.3 1.09 (3H, s ) 30 20.1 1.33 (3H, s ) -0-Gc
A-p1104.9 4.91 ( 1H d, J =7.8 Hz) 2 78.7 4.40 3
W@B008/029228 4 7 1.5 4.44 5 77.1 4.53 6 171 .8 -PCA/HS03/031900
e 3B oo P P 9 4.1 1
P & 558896 4 3.98 6 6 1.6 447, 4.52 Araf 1
15109605(55—6brs)28344957%7754784852
483 5 62.1 18.26, 4.39 21-0O Ang.20, 6¢95 - 2 128.8 - -

5 -- " 37.#35992 ( 1H q, 7.2 HZY7,

8 39.8 -

9 46.7 1.68

10 36.5 -

11 23.6 1.70, 1.83

12 123.3 5.40 (1H, br s)

13 142.5 -

14 41.4 -

15 34.8 1.60, 1.83

16 68.4 4.49

17 47.8 -

18 39.7 3.06

19 47.0 1.40, 3.10

20 36.1 -

21 78.5 6.69 (1H, d, J=10.2 Hz)
22 73.5 6.31 (1H, d, J =10.2 Hz)
23 27.7 1.30 (3H, s)

24 16.5 1.17 (3H, s)

25 15.4 0.80 (3H, s)

26 16.7 0.83 (3H, s)

27 27.3 1.83 (3H, s)

28 63.4 3.40, 3.64 (each, 1H,d, J=10.8

Hz)
29 29.3 1.09 (3H, s)
30 20.1 1.33 (3H, s)
3-0-Glc A-p

1 104.9 4.91 (1H, d, J=7.8 Hz)
2 78.7 4.40

3 86.1 4.23

4 71.5 4.44

5 771 4.53

6 171.8 -
Gla-p

1 104.6 5.34 (1H, d, J = 7.8 Hz)
2 73.4 4.50

3 74.9 4.11

4 69.6 4.58

5 76.4 3.98

6 61.6 4.47, 4.52
Ara-f

1 110.9 6.05 (1H, br s)

2 83.4 4.95

3 77.5 4.78

4 85.2 4.83

5 62.1 4.16, 4.39

21-0-Ang
1. 167.5 -
2 128.8 -
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4 15.7 2.07 (3H, d, 7.2 Hz) 5 20.8 2.00 (3H, s )
22-O-Ang 1 167.9 - 2 128.8 - 3 136.8 5.87 ( 1Hqg, 7.2
W(Hz()06/42912516 2.03 (3H d, 7.2 Hz) 5 20. 6 1 88 (BEH/US20P5/031900

s, T wii 3 | n

i I%O—I—rf4) Pa3iSon C H 1 38824100 25.7 1. 70,

#85 3 90.9 ®B.18 ( 1HL dd 202 (34, d/é%"l)z 4 39.1 - 5
%5.6 0.78 (120.8d, J = 11.4 Hz)2.60 {3Hgos)1. 44 1.58 7

22-GArmy 1. 40, 1.69 8 39.8 - 9 46.4 1.67 10 36.4 - 11 23.3
189, 1.93 187103.9 5.38 ( 1H, br s ) 13 143.7 - 14
40.9 - 15 32pB8gl.38, 1.60 16 68.8 _3.99 17 48.5 _

3 136.8 5.87 (1H, g, 7.2 Hz)
4 15.6 2.03 (3H, d, 7.2 Hz)
5 20.6 1.88 (3H, s)

Table 15.1. '*C and "H NMR data for Compound-X (in MeOH-dy)

Position C H
1 38.5 1.00, 1.64
2 25.7 1.70, 1.85
3 90.9 3.18 (1H, dd, J = 11.4/3.6 Hz)
4 391
5 55.6 0.78 (1H, d, J =11.4 Hz)
6 17.9 1.44, 1.58
7 33.5 1.40, 1.69
8 39.8 -
9 46.4 1.67
10 36.4 -
11 23.3 1.89, 1.93
12 123.9 5.38 (1H, br s)
13 143.7 -
14 40.9 -
15 32.5 1.38, 1.60
16 68.8 3.99
17 48.5 -
18 39.6 2.64 (1H, m)
19 46.6 1.20, 2.68 (1H, m)
20 35.8 -
21 80.6 6.00 (1H, d, J = 10.2 Hz)
22 72.4 5.88 (1H, d, J =10.2 Hz)
23 27.0 1.08 (3H, s)
24 15.0 0.98 (3H, s)
25 15.4 0.88 (3H, s)
26 15.9 0.94 (3H, s)
27 26.3 1.49 (3H, s)
28 63.0 2.91, 3.25 (each, 1H,d, J=11.4
Hz)
29 28.4 0.90 (3H, s)
30 18.8 1.11 (3H, s)
3-O-GlcA-p
1 104.1 4.55 (1H, d, J = 7.8 Hz)
2 77.3 3.74
3 85.0 3.68
4 70.7 3.62
5 75.0 3.86
6 170.3 . -
butyl-1 59.8 3.02 (2H, m)
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18 39.6 2.64 (1H, m 19 46.6 1.20, 2.68 ( 1H m 20
35.8 - 2180.6 6.00 (1Hd , J = 10.2 Hz) 22 72.4 5.88
w@ 1065/0219221] = 10.2 Hz) 23 27.0 1.08 (3H S ) 24P(1’E(U92005/031900

Sptyh2 55 5 80 8sk @) 28 63.0 2199 , 3.25 (68011, 1
butylB 4 Hz) 29188.4 0.90 (3H s ) 305188 1.1 (1 (3H, s )
baityd4d cA-p 1 1248.1 4.55 (1H, d, J1467.8 Hz) 2 77.3
3-G-GAl-8 85.0 3.68 4 70.7 3.62 5 75.0 3.86 6 170.3 -
bytyl -1 59.8 @302 (2H, n) 4.65(1+hid, V= ¥I8-Hz) 29 -
ly U 1.05 bppy -3 18.4 1.51 butgls44 12.5 1.16

340 Gal-p 1 1636l 4.65 ( 1H O = 359 H)

4 69.1 3.82
5 75.8 3.46
6 61.3 3.59, 3.70
Ara-f
1 109.4 5.24 (1H, d, J=1.8 Hz)
2 82.0 410
3 76.4 3.87
4 83.9 4.06
5 61.5 3.59, 3.70
21-0O-Acetyl
1 169.9 -
2 21.6 2.14 (3H, s)
22-0-Ang
1 167.8 -
2 127.5 -
3 140.0 6.17 (1H, q, J = 7.2 Hz)
4 14.7 2.02 (3H, d, J=7.2 Hz)
5 19.6 1.85 (3H, s)

Although the present invention has been described in detail with particular reference to
preferred embodiments thereof, it should be understood that the invention is capable of
other different embodiments, and its details are capable of modifications in various
obvious aspects. As is readily apparent to those skilled in the art, variations and
modifications can be affected while remaining within the spirit and scope of the
invention. Accordingly, the foregoing disclosure, description, and figures are for
illustrative purpose only, and do not in any way limit the invention which is defined only
by the claims.
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repre%%ﬁ’ts MV a?rd R fepritseié, DZQ%]Q&.%e lor BAAacisudvndNR6 represents L-
nen

treat nent of senl l e de i a caused by angi o-aging
arabimbseh Di dang tang, Pharnacol ogy and Cinical of Chinese

Medicines, 16 (4). 8. Bian, H M, Yu, J. Z , Gong, J.

N. 2000. Study on effects of Tongnai Yizhi capsul e on
2. | MéEsHpoGnd géléﬁtdd}fr@hcb ESpoun@of formmls €2): Phar macol ogy

and Cinical of Chipese Medicines, 16 (5): 40. 9. Wi,

X. L., Zhang, 2 St udy of animal nodel for

st udyi ng seni | e de , [Chi nese journal of

Phar nacol ogy, . [1L0. Bureau of Medicinal

Pollce et ~of ic Health. Guide line for

OH (2),
or a salt, ester or derivative thereof, wherein R1 represents angeloyl group; R2
represents angeloyl group; R3 represents Ac or H; R4 represents Ac or H; and R5
represents CHz or CH,OH.

3. A compound selected from a compound of formula (3):

(3)

or a salt, ester or derivative thereof, wherein  R1 represents angeloyl group; R2
represents angeloyl group; Rs represents OH or H; R4 represents CH3 or CH,OH; Rs
- 60 -
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effect of nedicines for treatnment of nervous system
di seases, in Quidebook of study of new nedicine. p45.
wda oedkenay, D. Sh. Zhang, J. T. 2000. Effect spof/usroo8es1900

G nseng saponi ns on i nprovi ng i npai rnment inpduced by B-

repregripsi 66 "OCHTasE™ h@uf SERISPRHG AR COPISEYy , WBEHR) : theo sugar moiety
I a [

compggﬁ% \cﬁ%nltga%f %orrgru (c% Dl%lu@o§ gpPlﬁ‘ga@%k&fé &St LiR8hfhose, or L
arabn@kﬁe \tﬂrtﬂ)-\kqldsbebeaﬂdumhrermld aiDF@IpcemE\m acidnge|D»ghlacturonic acid,

represents. an 0 group; R3 represents OH
ordegyatmethgrchpq»re%cgﬁ @am%er OH. R7 represents H; and

R5 represents D-glucose or D Gal actose; and R6
represents Larabinose. 2 . A conpound selected froma
4 componmpourid seleoteldargr)a campausadof forasda(4)or
derivative thereof, wherein R 1 represents angel oyl
group R2 rep es%gnts angel oyI group; R3 represents Ac

for mJI a ; , esPer or derivative thereof,

( o angel oyl group; R2 represents

Jroup; - R3 represents OH or H R4 represents
R6°H 60 -represents ' ALT O : an kt >

ept’'s swgar noiety; wherein the sugar noiety

cghp R,Ses at | east one sugar g4 yor D- gl ucose, or

D gal act ose, or L-rhammose, g Lar abi nose, or

or a daltxgbtes @r derivalivuthaeneof, adiedeinor D- gl ucuroni ¢ acid, or
D-gal acturonic acid, or derivative thereof, or

conbi natigns thereof. 4 | A conpound gel ected from a'
co °f f or muk Ay or a saltg, €gter or P
der IN&t9¥e t her eof CRahprei n SS = 31-S4 repr

=1 orog2 or. & or 34, ,r.epy esents gpngelgwkl gr
S1 represents’gggel oyl grouﬁ% represents Ac or H ‘R4’

S1-Sheappassents SH or SDHr 3B wéﬂ*d%”ememe&entsramgelw group; R2 represents

a5 e S RSk ERgSSRIEF AL O epypsents Ac or

R7 rﬁﬁ%ﬁ%H&angoér BHOH088d RS rBpedentd @8Bar Phoiety; wherein the sugar

amose Lar abi nose,
moiety comprises at least one sugar, or D-glucose, or D-galactose, or L-rhamnose, or L-

R50

arabinose, or D-xylose, or alduronic acid, or D-glucuronic acid, or D-galacturonic acid,

or derivative thereof, or combinations thereof.

5. The compound of any one of claims 1 to 4, wherein the angeloyl groups are in a

trans-position on adjacent carbons of a structure.

6. A compound comprising structure (Y3):

(Y3).
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or D-xyl ose, or alduronic acid, or D-glucuronic acid,
or D-gal acturonic acid, or derivative thereof, or
wa@orvbiozeei ons thereof. 5. The conpound of any PEEUS$005/031900

claims 1 to 4, wherein the angel oyl groups are in a
7. (Rabamipouid Commngpbeinel aarend Qoib-B-Glpeiopuranosyl( 12l

arati GRS S5 TeRE RV A 2bio g frobioion, 180 1o, 215,
22q, %sgeg L}Zdjb £3RA9Verel ot aniftibar abi nof uranosyl (1 3)-

ronopyr anosyl -21 |, 22- O di angel oyl -3 b, 15a,
16a, 2 1b, 22a, 28-hexahydroxyol ean-12-ene, o r

Xanifolia-Y. 8 . AcC un nprising structure (Y1)
8. . @QmWWHHS'BQﬁﬁW&rﬁgYﬁﬁem cal nane: 3-0-]
b- D- gal act opyranosyk(1 2)]- a-Larabinofuranosyl( 1 3)-
b- D-¥gl ucur onopyr a y 1- O (3, 4-di angel oyl ) -
yIS—d2r O-acetyl -3 b, 16 a, 2 1b, 22a,
garfevl2rene, Y 1, or Xanifolia-Yl . 1
g structure (Y2): 11 . A
ical nane: 3-0O
2)] - a-Larabi nof uranosyl (

HO

2 1b, 22a, 24b, 28-heptahydroxyol ean-12-ene,

or Xantfolia-Y2. 12 . ACf%hpound conprising structure

(Y8): - 62 -13 . A conpound conprising chem cal nane:
3-O[/?-glucopyranosyl ( 1 2)]- - arabinofuranosyl

9. (I EBinpbdnd! depnpsrisiep xhanisall nathe: 3OO gakgEpyyandsyR1—2)]-o-L-
16":, 21/7?, 22 , 24/7?, 28-hexahydroxyol ean-12-ene, or

arabin@fivrdngsyi1¥e3)-f-P-glusunepyanosyo A< 3 Agdisngeleyioel -

iy bipbt d S FOIP 107 44 PP gepr 7ene v o
Xanifdligy1, - 91 ucur onopyr anosyl - 21

-G (3, 4-di angel oyl ) - orr hanmopyr anosyl - 28- O acetyl - 3",
, 2 1b, 22a, 28-pentahydroxyol ean-12-ene, or

16
10. é?‘_ncl:(];r%Lb&ﬁggbm%%sing%tgu%%r%%):Conpr' sing structure (Y1
Y2

COH

R (Y2).
11. A compound comprising chemical name: 3-O-[B-D-glucopyranosyl-(1->2)}-a-L-
arabinofuranosyl(1->3)-B-D-glucuronopyranosyl-21,22-O-diangeloyl-38, 15a, 16a, 218,

220, 24p, 28-heptahydroxyolean-12-ene, or Xanifolia-Y2.

12. A compound comprising structure (Y8):
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17. A conpound conprising chem cal name: - 63
-3-0-[/?-gafa tpyrno' Syl T 2 - arabinofuranosyl ( 1
W@Re06M292Uucur onopyr anosyl - , 22- 0O di angel oyl PGI/852005/031900

16or, 21/7?, 22a, 28- pentahydroxyolean 12-ene, or

Xanlfol i a- Y10. 183 Ac/s?a\lt of the conmpound of any one
clainms 1- 17. °A=Qorrp03| tion for inhibiting

tumor cell gr ‘ %}Trfpri sing the conmpound of any one

of cl ai ns 20"+ A conposition for inhibiting tunor

cell /g_weon'prl sing the conmpound of any one of
_@%ﬁ_ﬁ 187d@hd a suitable carrier. 2 1. A conposition
fdno°H biting tunor cell growh, conprising the
co d of any one of clains 1-18 and a
ph gceutically swtablegg rier. 22. A nethod for
treati ng ovari an cancer r(n a’’subj ect, conpri sing
adm nistering to said subj ect an effective anount of
t he conposition of any one of clainms 19-21 to said
13. sm @@mpoged Aom@@gu tghemicalr namebi3-Chif-giveagyranosyl (1->2)]-a-

arabIRO %?Pﬂg“c g C?ﬂ@&%q@&e@@%yl%ﬁnﬁ-o-dlangeloylll %ﬁ 180{ 218, 22a,
24, %ﬁﬂéﬁ%{ﬁwﬁgﬁj@@le@ﬁt hergexhnitdia'vs) ] -["

anosy 1->3)7]-/7?-D- gl'ucur onopyr anosi de
butyl ester}-21-0 acetyl - 22 Cangel oyl -
3/2,16",21/,?, 22t f , 28- ta oxyol ean-12-ene. 25. A
4. o ShEOTRAUBY FRMRLISNg %tﬁecﬁi" tructure of conpound X:
26. A conpound selsggted fromfornula (5): - 64 -or a
salt, ester, netal derivative thereof, wherein
1 and R2 repr 5% a‘mel oyl gro R3 represents H or

OH R4 rep and wherein R6 is H R5
repr egce,pt moi ety or its derivatives.
2T~/ eogorpound daiom 26, wherein R4 represents
g,H 28. The conpound of claim
26,H§%§:§| n Rl reﬁee’\sents H, R2 represents angel oyl
gro represents Hor OH R4 represents CH2OR6 or
COOR6;ovR6 i s angel oyl groug¥9)and RS represents at

| east one sugar noiety or Its derivatives.

15. A compound comprising chemical name: 3-O-[f-galactopyranosyl (1—2)]-

a-arabinofuranosyl (1—3)-p~glucuronopyranosyl-21-0-(3,4-diangeloyl)-o-

rhamnopyranosyl-28-O-acetyl-38, 16a, 215, 22¢, 28-pentahydroxyolean-12-ene, or
Xanifolia-Y9.

16. A compound comprising structure (Y10):

(Y10).

17. A compound comprising chemical name:
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2 9 . The conmpound of claim 26 or 27, wherein at |east
two of RL, R2, R6 conprises a n angel oyl group. 30.
wab@eoearpound of claim 29, wherein at | east onBCT/US2005/031900

angel oyl group is replaced by a n acetyl grou
3- O-[ﬁrggragmpzfaagéyl @neéijocw-@r@ma@fplramsyé r("a?\f% Bqurmyganosyl 21,

22O EnalE, 5 BTS20, 2o B P 2 PABRSle-v1o

noi ety or a rhamose; wherein the sugar noiety or
rhamose conprises at |east two angel oyl groups or at
18. | dasalt ofihegravapaeunceofeany oneof cleémgrlolip consi sting of

19, 005N B FIBU P TBY < P 3Hlng REEHSltns o am

one offt&ifeMagnd of any one of clains 26 to 3 1, wherein
positions 23, 24, 25, 26, 29, 30 of the conpound

20. | ﬁd@@@wgéﬁr@nﬁoem’fpbm@g tamor celiprewtioremenisipg thg lepmpound of any
r r derivative. 33. A

0”9‘% E%R“{?nﬁqgf%d 958@0'8{"3@@ ms 26 to 32, wherein R5

r elpbeﬁ@bsmoaugaﬁnmbmag)tumdn@eﬂ|groWltta cagprisingitke Yyompound of any

conpri ses gl ucose, gal act ose bi nose or
one Qfdi‘ﬁim’@’ah §@q%@hgggaceut@gﬁygﬁaae G eonpoun a or
22. aw r@é’(ﬁoﬁ’ffof:ln%v\ﬂﬁg@la'h% 3cand¥i§h &l By cf,%rﬁ?ﬁ&ﬂﬁé ddministering to
sugar noiety; el n e sugar noi ety conprises at

said bebjstt aneffectiee anwunD-of ithe ceompositiobgell amyt ose of etaims 19-21 to said
L-r harmose, or L-arabi nose, or D xylose, or alduronic

subjegti d, or Dgl ucuronic acid , or D-gal acturonic acid, or

23, de( by Eg‘éﬁ‘loh%i‘ RPfibitify vROEEIHAbIAAG thé ebrPoundf aﬂyﬁ)ne of claims
compou any one of clains 26 to 32, wherein

1-18represents H, and/or R4 represents H, CH or CH3 ; or
wherein the conmpound of formula (5), with
substitution, deletion or addition of any group in

24. S@a\ @oﬁ@@&%%mﬁ%@ﬁ@lcﬁeﬁ%ﬂ riathet 13-0Li[ B~ éﬁﬁbl@b?/ﬁdhoﬁyl (1-2)]-[e-
addi t1 on woul d not Substantially affect t e bi ol ogi cal

L-arabirufuianosyll (e 3jjefPeginduroBepyrEmesiserp butyd asm-ﬂér@@cetyl -22-0-
the follow n st ruct ur wherein represents

angelovrsboli gl B “a%ﬂjpﬁ?taﬁé‘ﬁ@%’@ﬁana j€N8yl s group. 37.
The conpound of claim 36, wherein R 1 and R2 conpri ses
angel oyl group, acetyl

25. A compound comprising chemical structure of compound X:

CsqHy0, ﬁ
Exact Mass: 1140.6080 O—~C—
Mol. Wi.: 1141,3379
C,61.04; H,8.12; 0,30.84
SN
1l
OH O
/\/\ o)
o)
0]

OH
HO
Hl—o
H
OH

26. A compound selected from formula (5):
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group, tigloyl group, senecioly group, or an acid
conprising two to five carbons; wherein the structure
w@oimpi2ees a sugar noi ety, wherein the sugar neCEUS2005/031900
conprisesaft | east one sugar, or D glucose, or
D- gal act os&™~%r L-rhamose, or L-arabinose, or
D xyl ose, ' oiftic acid, or D-glucuronic acid, or
,mggid, or derivative thereof, or
5 hereof, or wherein the structure
des. a'conpound capabl e of perform ng the
Nz70f stlgar noiety. 38. A conmpound conpri sing
the Toll ovisng structure: 39. A conpound conprising the
#%ol Powi ng structure: - 66 -S 1 ; or S2 ; or S3; or $4

R5O

or a saltMeRted mdEhdIRY bF SRAVALIHRIEN, WHPER RNENER2 represent angeloyl gro

represents angel oyl group. 40 . L conpound conpri si ng

R3 repiesands Hook Qbl; siké uepriasents/GHEORG sRdrwhereie R6ds H; R5 represents at le

| oyl d.. | oyl : :
one SR rRletRNESKSs - Compouna comprising A

triterpene backbone and a bi angel oyl group, wherein

27. t MU RealRY bf SaRYR6 ﬁ/h@?éiﬁCF@ﬁ%dr@s@nt@@@@k@%@ld%?emin R6 is H.

the triterpene backbone, and wherein the presence o
t he bi angel oyl group produces anticancer activity. 42.
28. A f{Tihiet eomppoundial ctamo26,nwhergin IR1d repapentsi MgRA represents angeloyl

grou%éﬁgl{eﬁ?@nq%?g EJS g??' nﬁﬁag?‘%/ argﬁ%%&gsr"‘&ﬁ%@fﬁ%f grs %8&2%&{1 Js angeloyl

group:Ehd R5r8pRABAILRILES Bhe ¥iirehdict8r Ba18afivatRAc8L Y OF
sugar chain further conprises a bi'angel oyl group, and

wherei n the presence of the biangel oyl group produces

29. antTlaoompoandioficlaim 2Bor A7 whersipah Eashtwe ap B1i, IR2, R6 comprises
co und conprising a triterpene backbone, said

an angq?ﬂrgﬁ%% backbone is acylated at either 2 1b or 22a
position or at both 2 1b and 22a position with an

-~ ._ :
30. Suggbé’i)éhn‘gfowe dg?rclﬁnﬁﬁgf\ii//h%ﬁtay lead BhHE! og;!'lélﬁo;}égﬁ(ﬁ%% f&placed by

he sugar noi ety conprises ange
an asetyhgredpt tiglolyk giBupndedciplys gtoum of agaadids ogeuprising two to five
wherein the triterpene backbone conprises a sugar

carbQR-ety: wherein the sugar

31. The compound of claim 26 or 27, wherein at least one of R1, R2, R6 is a sugar
moiety or a rhamnose; wherein the sugar moiety or rhamnose comprises at least two
angeloyl groups or at least two groups select from the group consisting of angeloyl
group, acetyl group, tigloyl group, senecioly group, and an acid comprising two to five
carbons.

32. The compound of any one of claims 26 to 31, wherein positions 23, 24, 25, 26,
29, 30 of the compound independently comprise CH3, CH20H, CHO, COOH, alkyls
group, acetyl group or their derivative.

33. A compound of any one of claims 26 to 32, wherein R5 represents sugar
moiety; wherein the sugar moiety comprises glucose, galactose, arabinose or
combinations thereof.
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noi ety conprises at |east one sugar, or D glucose, or
D gal actose, or L-rhammose, or Larabinose, or
w@00plozeel or al duronic acid, or D glucuroni c BCT/US2005/031900
D-gal acturonic acid, or derivative thereof, or
S4. conbiih 8PMpRYNE 8 YT ongiof wiaimei 20 1hé2t wheesipdire represents a sugar
: 0 g, C r
moie3F SRR, B SueaS ol AR e 3P TReE s, B oF Ducose, or D-
galaoﬁ:@sn'-.‘pWh rbsim?aghmiéﬁebpmrwinswongenyldmkbmrwduronic acid, or D-
erein the _backbone conprises a sugar nojety, wherein
9IUCURIC Ik HINR-GAAIHINIS apiy OF [Astityative theregle Péé?@‘gpﬂth thereof.
tl Te' groQp op sistrng"ot angeioyi group, tigloyl
group, senecioly group, and conbi nati ons thereof
35. afTthectorhpourk obaclkmesof dliaimé\ 26oiopd2insherein RS repgesents H; and/or
bi angel oyl . group,.wherein t bi angel oyl .group i . _—
R rereseiiis  Q or L e oL TR RoRRrEh Rl BBUBEE with substitution,
deletioRCohddiash B lang! GtaBp R At 8SNPBLINE 2VABFeiR 'saiN Lidstitation, deletion
activity. 46. A nmethod for isolating conpounds from
or adiitionhwewd st subsiahtiaiinatiestiihe biolpgigal fanetiamot the compound.
sapi ndaceae fam |y, conprising the steps of: (a)
extracting Xant hoceras sorbifolia or plant powder wth
36. OBl BdMptisinglthaifslicWingsgr@Biugeext ract ; (b)
col l ecti ng th,% organic extract; (c) refluxing the
organi ¢ extrTact to obtain a second extract; (d)
reppving therprgani c solvent fromthe second extract;
s hg and sterilizing the second extract to

1 crude extract powder; (f) fractionating the

de extract powder into conponents using HPLC and

PLC chromat ogFaphy with silica gel, Cl18 or other

' ' 7 FoprbSnt YIS Bebup.
wherEiHRY Ro6iEkeRil drgdiBitiolls 5501 Rorbfont BYeIdYls Bibup
identifying the bioactive conponents of the crude

extract powder: (i urifyin he hioactive conpopents

37. oritiacormbamas ok eleik et R ek E35iolEeS ATBARS boup, acety
IRASHIPo@h, SR RIIPARSUD, Dr &Paad @Bhprisfiifiwe td Rl 8arbblis; wherein
grou{) htgﬁc%(rygoﬁé}d from ?ge fﬁr/_acti on of ?ﬁ)e bioactive )
the stuchoresumpiiisds praygaranpigsy, Wwnaein the sugar moiety comprises at least
one sugar, or D-glucose, or D-galactose, or L-rhamnose, or L-arabinose, or D-xylose,

alduronic acid, or D-glucuronic acid, or D-galacturonic acid, or derivative thereof, or
combinations thereof, or wherein the structure comprises a compound capable of

performing the function of sugar moiety.

38. A compound comprising the following structure:

39. A compound comprising the following structure:
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47. The nmethod of cl aim46, wherein the powder is
prepared fromthe husks, branches, stens, |eaves,
wheramke21 roots, barks or seed shells of the heebUS2005/031900
Iant ] 48 A conpound conprising the NVR spectral data
in Fi 3 19 20

%5, 26, 2%R 30,
33, 36,KB84° 28 OF 45, 46 48
5 1. 52 54. U
§§4' 45 sy'ﬁt hé’§e§‘ga R Of\wherein R

S1= 2R} one off &ZaFns 1- 18 U
repreS8 ho¥! ROOIRPeEhte bngayPgoupl clainms 1-18
P ﬁg‘ﬁ?gd&gﬁq{ eé&grom nat ur al ggurgeg gr@ products. -
68 -5 1 . A compound conprising chem cal nane:

0. opyeafedipd Euppranlge Toishaly piie™ - ©

r hanpory anosyl - (1(r) 2) - b-
ucopyranosyl - (1(r)6) - b-D- gl ucopyranosyl -3 b, 2 1b,
a, 28-tetrahydroxyol ean-12- ene, or Xanifol [ a Rl .

"""" ound conpri sing struct
corrpoun hsel R R @péag i a,q@,aby? gs'oug and R2 represents angeloyl
- O b- D- gl ucopyranosyl - (1->6)] - b-Dgl ucopyr anosyl -
groubg. O[] a-L- rhannopyranosyl ( 1
2)-b-Dgl ucopyranosyl (1 - - b-Dgl ucopyranosyl - 3 b,

. xf#ﬁfl’@%ﬁlgo _sat;,)ztnlquir%drox O egn 12|s||r§gnr%gtgfte|r%%%rb@ckbone and a

) t I
blang@%ﬁ groﬁﬁg v@ér}gfﬁjﬂiéot% l<9yl grro%g 'Sgﬁﬁ té PAB and 220 of the
tritergsE hagRBorR, badswfhtemnsilm POESENTE séltlaetbldngelom group produces
group consi sting of angel oyl group, tigloyl group,
anticaReRIAGEVIY-gr oup and a functi onal groupgca%ablge o?
perform ng the function of angeloyl group. 56. A
conposition for treating cancers; for inhibiting
42. viA trterpemoigale sapomingcampendl cmnbﬂ@ngf@rtrlterpemub@ckbone and a

cuge S0 TR, S5 e RS R BB o ot e

triter, IHeRBESS, %@Pé]h't%e SLgheniBetys oflistgas &hapvitfusher comprises a
rain trauma, Parkinson's di sease or ofher diseases

blangm«me@rdu}p candbmiiereins fthecpresencer of Heedianggloyl group produces
hriti rheumati sm poor circul ation,
a“t'CaP?%rr?% @Yerosi s, Raynaud's syndrone, angina pectoris,
cardi ac di sorder, coronary heart disease, headache,
di zzi ness, kldney
43. A tnterpenondal saponin compound comprising a triterpene backbone, said

triterpene backbone is acylated at either 21p or 22a position or at both 218 and 22
position with an angeloyl group or a sugar moiety, wherein at least one sugar in the
sugar moiety comprises angeloyl.groups attached to the C3 and C4 position of said
sugar; wherein the triterpene backbahe -comprises a sugar moiety; wherein the sugar
moiety comprises at least one sugar, or D-glucose, or D-galactose, or L-rhamnose, or L-
arabinose, or D-xylose, or alduronic acid, or D-glucuronic acid, or D-galacturonic acid,
or derivative thereof, or combinations thereof; or wherein the triterpene backbone

comprises a compound capable of performing the function of sugar moiety.

44. A compound comprising a triterpene or sapongenin backbone, wherein the

backbone comprises a sugar moiety, wherein the backbone comprises two groups
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35

di sorder; cerebrovascul ar di seasea; for inhibiting
NF- Kappa B activation;for treating brain edema, sever
wWaewbo2nespi ratory syndronme, respiratory viral PCT/US2005/031900

di seases, chroni c venous insufficiency, hypertension,
SeleCIgH TENTTETE SHAIRS CONYRIGEST 2g]I0)) dHamRt isdiay! dsbiep, senecioly group, and
| nt. {50, ' ri pheral oedenm
cowbk%@hﬁ?ﬁ%%%&ﬁ%ﬁ@@ﬁse gg#ﬂﬁnggase, flu, post traumatic
edema and postoperative swelling; for inhibiting

et hanol absorption and | ower til ood su ar;.fg_; . .
45.  Age@EPPHAC AHTBRIEIRG | T RIANGRIAY 19 UPo TRIBEY e hlangeloyl group is

attacted g& ;abg?ﬂcthFéaéM‘QvHéFBfﬁt ﬁ{écgres%rn%ﬁaéﬂlfh% BiaRgelo3t ig%hp produces
or di abetes, conprising the conpound of any One o
anticaricer o ahtiliral acldityl5, 48-54, or the conpound of the

structure as shown in Figure 1, 7, 17, 23, 28, 35, 39,
43, 47 , 53, 64, 65,0r 68-72. 57. A conposition for

46. | AhiRithddGort 14EMtingCEOMBHANES frof® RrtROEtak O rBifdTizOHEMD, or plants
of any one of clarnms 24-45. 58. A conposition for

from thehsapindaggaedamilycevmprsiogithe stepd®fi si ng t he conpound

(2 ol oR Bt B A ST HERE pRupoE AR §oBfl dfent3% obtain an
orgarfi@BRIrh&tt N9 the conpound of any one of clainms 24-45 and

a pharmaceutically suitable carrier. 60. A nethod for
(b) calleeting Hhe erganiaexttaticer in a subject, conprising

dm.ni ' j ' ive anmount of
(o) refighl i Shodtie FRuRE A L e dh R L "5 50 6 1
(d) remdVi@ tiesidganisdleent frdrnithe isegond eutsactf ungi  or

bacteria, conprjsing the co ouqrgﬁ of an on? OL cl ai s
(e)drymmwd)sf%mzm.the.@.ecwé8%{5@%& aif g ST i §° per

: af e, dC i LC

() e BYRRCHRG e SxRaEE BT AES efoppeHts LSAEHRLC End FP
chrorhhgeappowith silicatget, 618 oc bther emsiitientrsolid phagermaaterialg;

17, 23, 28, 35 39, 43 63 6-70. 63. A
(9) MepHpEag @ﬁawp?'en wavelendiy 3&%58{”—15‘1:‘56%%‘@1@’ i nsuffici ency,
(h) id\gg‘gfl f R hiBHEER cAbbhém8 Bf the RIdeNErace povdetti sease,

se vel n di sease, varicose syndrone, venous .
(i) pusifyisg the Biopetive camponpsis ¢fiibe srude sxiiactpayvdasiwth EPLC to obtain a

.cerebro-prgani ¢c_convul si cerebral circulation
fraCt'E]r'ﬁ%&%moagg\’%ﬁpmpo@%f%%ﬂgsychos es, dysmenorrhea!,
(j) isC18HIRY P ESMpofRl FioPh @ Ractitreftiebiodstivepeompbaenl with preparative
0

edema formati on or postoperative swelling; for
HPLC.

47. The method of claim 46, wherein the powder is prepared from the husks,

branches, stems, leaves, kernels, roots, barks or seed shells of the herb or plant.

48. A compound comprising the NMR spectral data as shown in Figure 18, 19, 20,
24, 25, 26, 27, 29, 30, 31, 32, 33, 36, 37, 38, 40, 41, 42, 45, 46, 48, 49, 50, 51, 52, 54,
55, 56, 58, 59.

49. The compound of any one of claims 1-18 or 24-45 synthesized chemically.

50. The compound of any one of claims 1-18 or 24-45 isolated from natural sources

or products.
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reduci ng synptons of leg pain; for treating pruritis,

| oner | eg volune, thronbosis, thronophlebitis; for
w@e@epe2eng gastric ul cers antispasnotic, conpPCHUR05/031900

t he conpound - 70 -of al

grl'e"offctd iiffis'"24-45"br"' 5T-d41 or the conpound

51, gge S@Jﬂfg&/ﬁﬂo‘a aﬁo@,@ﬁ%g‘ n %&H%@ » ndmel 7, 328. [a8§e|o§|5(,1—>3)-5-o-

A conposi tion

g|uco?y\@nbbqur’lbss)]%D@ucomed@@@)lmsoqu danti i dﬂémmmenpsyl -(1>2)-B-
reatment, conprising the conpound of any one
D-glucopyraBsodyld8>®MUB-I5glicopyranasylsiB, 8, 28apourdd Eﬁt"WQFOX)’Olean -12-
struc%)lf e%gs shown in Figure 1, 7, 17, 23, 28, 35, 39,
ene, QrzXanjiplia- 63, 0r 66-70. 65. A conposition for
regul ating the rel ease of PGF2, antagonismto 5-HT and
hi stam ne; or for reduci ngcat abol i smof tissue
52. mceayopgiwat comprigiag stasiei(R1dg t he conpound of any
one of clains -18 24, 26, 28, 30, 32, 34, 36-40 or
43- 49 or the conpound of the structure as shown in

Figure 1, 28 35, 39, 43, 47, 53, 63, o0r
N i on for Anti M5, anti aneurysm
%ﬂat; adyKki ni c,
@anti Il a r hagi ¢, anticephal agic,
anticer%ico hidal i ¢, anti ecl anpti c, anti edem c,

anti encaphal itic? tiepiglottitic, ant i exudat i ve,
antiflu, antifr° re antigingivitic, antihematonic,
anti herpetic, :S g‘gnlc anti hydrathritic,

anti nmeni ngi ti c antl 0 anti peri odonti c,
antiphlebitic, antipleuritic, antiraucedo,

5. TR R BRL S, oBb A ES B8R oo
di tl -B-D-
auodh AP SIS ROl (MRS arcs1-0) -0

glucdyg?éhds@l _$p S pLEAN o8-t ARy dtbkgoledpsipens axrtXardiolia-O54.
notonic treatnment, conprising the conmpound of any
one of clalnB 1-18, 24-45 or 51-54, or the conpound of

L R e e

05!4”}2“@2“64“ g rrermry and fQp inproving cerebral functions,
CQMprEELNy t he conpou of°Hany one of the clains 1-18,
1- 54, rmspound of the structure as

hovvn in Figure %8, 35, 39, 43, 47 , 53,

6- 70. @ A Con‘p03|t| on‘for curing enuresis,
ent m cour tl on, urinary | ncontinence,

CHs

OH OH (O54).

55. A composition for treating cancers or inhibiting virus, comprising a compound

which comprises at least two side groups selected from a group consisting of angeloyl
group, tigloyl group, senecioly group and a functional group capable of performing the
function of angeloyl group.

56. A composition for treating cancers; for inhibiting virus; for preventing cerebral

aging; for improving memory; improving cerebral functions, for curing enuresis, frequent
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conprising the conpound of any one of the clains 1-18,
24-45 or 51-54, or the conpound of the structure as

wa@b@s292e1 Figure 1, 7, 17, 23, 28, 35, 39, 43,pramus2083931900
63, or 66-70. 69. A conposjtion for curing dise

micteptieRaHITSAY NepBHERIGSS RERia M ReIRSIR HiSG SacRLY T 5 ain trauma,
_ et . 5 : e _

Parfhofh Whild o' GhiPilask Ry blzd R uplign: or roating

arthriti$, arvaunatidtn, pdeod Tirculafidn54rteriostlierasisypBaydavdapsyirsironge, angina

ey gt adriog: e ui
disord&yy %}Sbi‘?fva%@b%ié’eaﬁa‘,’rfo?’ﬁnhi%ﬁbeNF-Ké‘ﬁpéQEB activation:for treating

represents a conpound capable of performng the
brainf edemaprsever tdneits ugapiratonetsyndonie,. raspiraieiypsiiald digeases, chronic
claim3, . wherein the sugar _noiety conpf.ises s [ :
venofs ngidciench. cupgtiensin. b, kyahle BsEfhy, i bagmatous, anti
inflarhM&fS9 hadmonhBRISC YEPPHERLI Tedehtd Torfnatifieneiritobdevein disease, flu,

sugar " noi ety conprises sugar, D-glucose, D-Galactose,
post traamaticrestiesma andcpesipperative Swellings éer. innthiting edaslsbsorption and

owe BB B bR Ao BESPRPETA BAERRRong ove for resting
impotdie$ BeEsthaliibé efacutation, ios eialietes gramprsing lthe icochdauoh of any one of

_the group consisting of angel oyl group, tigl Xl r?:u \
claimscindBi SA5g A, oaNee OMPPHBR b S piUstuEs oS sabwre Fidure 1,7, 17,
23, Zégg‘gl?é@d%ofﬂa’rg@%(sgfor%ga #5 26 to 32, wherein the

ol ety 'conpri'se$ at |'east one sugar, D- gl ucose,
Dlgal actose, L-rhammose, L-arabinose, Dxyl ose,
al duroni c_acid, ,DgJucuronic gcid, D galact.urqpic
57. ach GOMROFItoR: 1oy Tk BSPGIHMEs ool FrBIMIE FUREITIRG B8 compound of any
one Jﬁﬁaiﬁ%@ ygd of any one of clainms 26 to 32, wherein RS
represents the sugar noiety conprises at |east 2
58. sugapmpmsitibngiondoisibitingrtumayaieficgrovdh, eemprisingrtheswwmpaund of any
Larabi nose,_ or, D-xyl ose, or alduronic acid, or
one %lﬁ&?‘iﬁ’é@%?&@%‘? ®53&fact uroni ¢ acid, or
59. derA ¥akipaRitionsioe Mhibihg @bt Bafl gfikth, REARATsing/the ddrmpound of any
(53 of an f t 3

compoun y one of clains 2 o 32, wherein R5

one ofepaiese?4-45tand g plarmacedutically suitable carrier.

60. A method for treating ovarian cancer in a subject, comprising administering to
said subject an effective amount of the composition of any one of claims 23 and 55-59
61. A composition for inhibiting virus, fungi or bacteria, comprising the compound of
any one of claims 24-45 or 51-54.

62. A composition for inhibiting HIV or severe acute respiratory syndrome virus,
comprising the compound of any one of claims 24-45 or 51-54, or the compound of the
structure as shown in Figure 1, 7, 17, 23, 28, 35, 39, 43, , 53, 63,0r 66-70.

63. A composition for treating chronic venous insufficiency, peripheral edema,
antilipemic, chronic venous disease, varicose vein disease, varicose syndrome, venous
stasis, Expectorant, peripheral vascular disorders, cerebro-organic convulsion, cerebral
circulation disorder, cerebral edema, psychoses, dysmenorrheal, hemorrhoids,
episiotomies, haemonhoids, peripheral oedema formation or postoperative swelling; for
reducing symptoms of leg pain; for treating pruritis, lower leg volume, thrombosis,

thromophlebitis; for preventing gastric ulcers antispasmotic, comprising the compound
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noi ety conprises at |east 3 sugar, or D glucose, or
D-gal act ose, or L-rhamose, or Larabi nose, or D xyl ose,
w@eooaloekzeoni ¢ acid, or D-glucuronic acid, or PCT/US2005/031900
D-gal acturonic acid, or derivative thereof, or
of afygirsi efagIHibnE 2418y 0B T-5#7 or e cemppund dhe stragiureds sfown in Figure

1.7, AApAM A5 0P 5 P ngot PR SRER-on of the. SuGar
64. MA edinpositidR for SntithrarbPs idnticvedemhatous afr iand |ﬁmﬁfa$ory treatment,

or inhibiting virus, conprising a conpound which
COMpY iSRG fhaegormporad of atrwprmjp%@l@ﬁns an‘g%n??f’yﬂ5g¥o’iﬂp§4o@r the compound

Z
o thd MIGLARDE SHGHTR FSEEY. 779, 25, 2895406, 43,890 53785 .70
wherein the substitution, deletion and/or addition of
o5. 408 SRy iSSR0 PGB o sHT an
hlsta[:ﬁ?i‘?@oélL FoRed i da?é‘ﬁél Qﬁ”t?spsh% ﬁ'fuchBltyg?&éHégld‘ésr Wmprising the

conprising a conpound h conprises at [east
compzauthel ohanylsanmoﬁlmlalmsp‘i-|1§e 2nd8, A4, 3T, 0dhs34.wbeHei or 43-49 or the

com%g]df@@ﬁe"sgra fre X @“@3@% a7 ﬁﬁf?gnz%%ﬁ‘?,% 43, 47, 53, 63,0r

66-761 de chains are at alternative carbon in cis position.
82. The conpound of claim 78, the side chains are at
alternative carbon in trans position. 83. The corrpound

of,, cl ai th on
o6. ol EiReh ot ARG BBl gprbracyiinic
antlcaﬂMaﬂﬁ@m@Frhéb@l s ZitidePph8fagid,he ahtisercicabrshtigiel | Seantleclamptlc
functi onal groups capable of perform ng the functio
antiegemige RBtj@NGAPG@ftic.-  aptiepiglotiitic, antiextdative, ant|flu antifracture,
antigingivitic, antihematomic, antiherpetic, antihistaminic, antihydrathritic, antimeningitic,
antioxidant, antiperiodontic, antiphlebitic, antipleuritic, antiraucedo, antirhinitic,
antitonsilitic, antiulcer, antivaricose, antivertiginous, cancerostatic, corticosterogenic,
diuretic, fungicide, hemolytic, hyaluronidase inhibitor, lymphagogue, natriuretic,
pesticide, pituitary stimulant, thymolytic, vasoprotective, venotonic treatment,
comprising the compound of any one of claims 1-18, 24-45 or 51-54, or the compound

of the structure as shown in Figure 1, 7, 17, 23, 28, 35, 39, 43, 47 , 53, 63, or 66-70.

67. A composition for improving memory and for improving cerebral functions,
comprising the compound of any one of the claims 1-18, 24-45 or 51-54, or the
compound of the structure as shown in Figure 1, 7, 17, 23, 28, 35, 39, 43, 47 , 53, 63, or
66-70.

68. A composition for curing enuresis, frequent micturition, urinary incontinence,
comprising the compound of any one of the claims 1-18, 24-45 or 51-54, or the
compound of the structure as shown in Figure 1, 7, 17, 23, 28, 35, 39, 43, 47, 53, 63, or
66-70.

69. A composition for curing disease by mechanisms related to increasing

hemolytic activities or blood circulation or reducing the formation of blood clots,
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conipfiisirig” the-compourid™of ‘ariy one of the claims 1-18, 24-45 or 51-54 or the
compound comprising any one of the structures in Figures 1, 7, 17, 23, 28, 35, 39, 43,
47 , 53, 63, or 66-70.

70. The compound of any one of claims 3, 4 or 34, wherein the R5 represents a
compound capable of performing the function of the sugar moiety.

71.  The compound of claim 3, wherein the sugar moiety comprises sugar, D-glucose,
D-Galactose, L-arabinose, or combinations thereof.

72. The compound of claim 4, wherein the sugar moiety comprises sugar, D-glucose,
D-Galactose, L-arabinose, or combinations thereof.

73. A compound comprising a triterpene or sapongenin backbone, wherein the
backbone comprises a sugar moiety, wherein the sugar moiety comprises two groups
selected from the group consisting of angeloyl group, tigloyl group, senecioly group, and
combinations thereof.

74. The compound of any one of claims 26 to 32, wherein the sugar moiety
comprises at least one sugar, D-glucose, D-galactose, L-rhamnose, L-arabinose, D-
xylose, alduronic acid, D-glucuronic acid, D-galacturonic acid, derivative thereof, or

combinations thereof.

75. The compound of any one of claims 26 to 32, wherein R5 represents the sugar
moiety comprises at least 2 sugar, or D-glucose, or D-galactose, or L-rhamnose, or L-
arabinose, or D-xylose, or alduronic acid, or D-glucuronic acid, or D-galacturonic acid,
or derivative thereof, or combinations thereof.

76. The compound of any one of claims 26 to 32, wherein R5 represents the sugar
moiety comprises at least 3 sugar, or D-glucose, or D-galactose,or L-rhamnose,or L-
arabinose, or D-xylose, or alduronic acid, or D-glucuronic acid, or D-galacturonic acid,

or derivative thereof, or combinations thereof.

77. The compound of any one of claims 26 to 32, wherein R5 represents a

compound capable of performing the function of the sugar moiety.
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78. A composition for treating cancers or inhibiting virus, comprising a compound
which comprises at least two adjacent angeloyl groups or functional groups performing
as angeloyl group.

79. The compound of any one of claims 1 to 18 or 36 to 40, wherein the substitution,
deletion and/or addition of the group(s) in the compound does not substantially affect
the biological function of the compound.

80. A composition for treating cancers or inhibiting virus, comprising a compound
which comprises at least two side chains which comprise angeloyl groups, wherein the

side chains are in at adjacent carbon frans position.

81. The compound of claim 78, wherein the side chains are at alternative carbon in

cis position.

82. The compound of claim 78, the side chains are at alternative carbon in frans

position.

83. The compound of claim 78, the side chains are at non-adjacent carbon in cis or

trans position.

84. The compound of any one of claims 78 to 83, the side chains comprise functional

groups capable of performing the function of angeloyl group.
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