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COVPCSI TI ONSANDMVETHODS FOR | NCREASI NG TELOVERASE
ACTIVITY Field of the Invention The present invention
WO edoaer4s o net hods and conpositions for i nducP@mUsS2004/020277
tel omerase activity in cells. Background of the
I nventi on and References Tel onerase Telonerase is a
ri bonucl eoprot e| n t hat cat aI yzes the addition of .
V8 AN ! PD3 I ANEGR ~T BLOMERASKE A !

are Iong stretches of repeated sequences t hat cap‘the
ends of chronDsonﬁé EE% 3 g belreved to stabilize the
chronobsone. In hu 0 re typically 7- 10
&Jr@sehteiﬁ%ﬁoﬁ Nl afe® EPhk S ¥ il Bk okigiB BT nﬁtfucldgftelomerase
. ence - . Telonerase is not expressed i
ewﬁqumsmﬂadult cells, and telonere | ength decreases mnth
successi ve rounds of replication. After a certain
number ~of rounds of repllcat|on t rogressi ve
short eni nGE2HKEFHLA QX niigy ang ErenteS cel | s
Tdon‘ﬂ%grrng ateloneric crrsrs stage, which in turn | eads
0 cel lul ar senescence. Certain diseases are
Bdenansd ied ribohirclecqpointtbho mstalyzed ths edditios wf talergeriawepeats to
remature cell senescence. sion f t he
the endayg¥ GRIPHErethd SIRmTESS & Oaﬁe%taﬁ‘éEéP ORFeReRIer oGRS Ba) 6 the
ends opaﬁoﬁsﬁg?e%l%ﬁﬁﬂ lﬂeh%%g t%rstﬁﬁhké'mércﬁl%m@:i&ﬁ@t]Ylﬂﬁrmans
resuna bypassing the cells' natura
telomesamest;@makky %al(hlvham lerigth andd |cbmpmse owbinde sipents of thefrequence

TTAGG b Leameraa 1o o et an g v b B! fid leag Faeh
decreasrﬁqvﬂ{ﬂ"sﬁaéssﬂ'v@ ?&Hfd@ o?rdghgfi‘ﬁ’&ﬁ/ pRﬁEf/ P&rddih Yumbsiost rotiedh of

younger cel tic cells, in contrast to
replicatiomyuhe prigkessise slharem@ of thae éetpmetdsgesultave thei eells enteying\e

telonerase t|V|t angd sto i vidin
telomefig B FiAgS, AL D ler@@etgt C@Bﬁé S%I}?P%‘rgﬁﬁsofrg?mﬁéitseea 58N
assocrerct Htﬁ RESd tQofersd Tokd, ‘?@hlti@&tﬂ}emhﬁﬂéi télDsenesdeh&g rxpresdion of
['ul ar” senescence (cell death). Since the |oss of

the gemeeémmng ther leypesait tslomeraso parotein wdiunean ¢ells fampenghown to confer

I
an GG SR Py PRSRTY HSURIPOTeLIR (oAt n Raee s ¥,
pathw&}f R%GQURGn aéxrp?éé&oﬁfof iRl telhéasd £RRdh Sging ctit whkkiest

hereby i nparts
telomeres has been shown to produce an increase in telomere length and restore a

phenotype typically associated with younger cells.

Somatic cells, in contrast to tumor cells and certain stem cells, have little or no
telomerase activity and stop dividing when the telomeric ends of at least some
chromosomes have been shortened to a critical length, leading to programmed cellular
senescence (cell death). Since the loss of telomeric repeats in somatic cells, leading to
senescence, is augmented by low telomerase activity, induction of telomerase activity,
which has the effect of adding arrays of telomeric repeats to telomeres, thereby imparts to
mortal somatic cells increased replicative capacity, and impart to senescent cells the ability
to proliferate and appropriately exit the cell cycle upon repair of damaged tissue.

Potential therapeutic benefits of increased telomerase activity in somatic cells

~ include, for example, treatment of AIDS, which is characterized by the early senescence

of the cytotoxic T lymphocytes (CD8+ cells) which are responsible for killing infected



10

15

20

25

30

nortal somatic cells increased replicative capacity,
and inpart to senescent cells the ability to
w@embsiobeenait e and appropriately exit the cell cRCI/ES2p00R20277
repair of damaged tissue. Potential therapeutic
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normg hurpprscellpadaeice RI9(5§480%+ 9800 Jpn 4Py 928 2000) . Cech,

T I . 8. 26, 2000).
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Virol. 77(5):3077-83 (Mar 2003).

Farwell, D.G. et al., "Genetic and epigenetic changes in human epithelial cells
immortalized by telomerase", American Journal of Pathology 156 (5):1537-47 (May
2000).

Fujimoto, R. et al., "Expression of telomerase components in oral keratinocytes and
squamous cell carcinomas", Oral Oncology 37(2):132-40 (Feb 2001).

Funk, Walter D. et al., "Telomerase expression restores derimal integrity to in vitro-

aged fibroblasts in a reconstituted skin model", Experimental Cell Research

| 258(2):270-278 (Aug 1, 2000).

Hannon, G.J. and Beach, D.H., “Increasing proliferative capacity and preventing

replicative senescence by increasing telomerase activity and inhibiting pathways inhibiting
cell proliferation”, PCT Int. Appl. Pubn. No. WO 2000/031238 (June 2000).
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immortalized by tel onerase”, American Journal of

Pat hol ogy 156(5): 1537-47 (May 2000). Fujinoto, R et
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1]1%?12,) X R. et al., "Telomerase expression in human somatic cells does not induce
changes associated with a transformed phenotype", Nature Genetics 21(1):111-4 (Jan
1999).

Kang, MK. et al., "Replicative senescence of normal human oral keratinocytes is
associated with the loss of telomerase activity without shortening of telomeres", Cell
Growth & Differentiation 9(1):85-95 (Jan 1998).

Kim, N.W. et al., “Telomerase activity assays”, U.S. Patent No. 5,629,154 (May
1997).

Lee, K.M. et al., "Immortalization with telomerase of the Nestin-positive cells of

the human pancreas", Biochem Biophys Res Commun 301(4):1038-44 (Feb 21 2003).

Ludwig, A. et al., “Ribozyme cleavage of telomerase mRINA sensitizes breast
epithelial cells to inhibitors of topoisomerase”, Cancer Res., 61: 3053-3061 (2001).
Mattson, M.P., "Emerging neuroprotective strategies for Alzheimer's disease:

dietary restriction, telomerase activation, and stem cell therapy" , Exp Gerontol.
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Yang, J. et al., "Telomerized human microvasculature is functional in vivo", Nature
Biotechnology (United States) 19(3):219-24 (Mar 2001).

Yang, ., et al., "Human endothelial cell life extension by telomerase expression”, .J.
Biol. Chem. 274(37):26141-8 (Sep 10 1999).

Yudoh, K. et al., “Reconstituting telomerase activity using the telomerase catalytic
subunit prevents the telomere shorting and replicative senescence in human osteoblasts”,
J. Bone and Mineral Res. 16(8):1453-1464 (2001).

Methods of increasing telomerase activity therapeutically have been investigated by,
for example, Bodnar (1997), White (2000), Hannon e# al. (1999; 2000), Franzese et al.
(2001), and Yudoh et al. (2001), all cited above. In these reports, telomerase activity is
generally increased by overexpression of hTRT, the gene encoding the protein component
of human telomerase, or by expression of proteins which mediate assembly of telomerase,

e.g. heat shock proteins (White). Franzese et al. reported that Saquinavir, a protease
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wasespoovest, MD. et al, "Methods of screeni nRCT/U82004/020277
conmpounds that derepress or increase telonerase
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from Jilin Province in China", Conference Title: Forest communities in the third
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Kinjo, J. et al., “Anti-herpes virus activity of fabaceous triterpenoidal saponins”,

Biological & Pharmaceutical Bulletin 23(7):887-9 (Jul 2000).
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telomew@s LAY 19 0dls a8d mgmpositios. foetheah Such mhﬁmtbc eﬁmhmthfyds and

compOGSRGBBEE i AR DB PHEe (i i et B, OFBi it sueh

as cells Fé‘%@\'i?ﬁfg' inGisefek B¢k s&’cf]ecg' MSRBRE heMamSulécts BRd non-human animals,
proliferation of nurine bone marrow cells", Baigiuen
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T pretigies Sritacignisn 9 g g bS5 10 ep Bt of aela L 1L
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form g Aot B Mo B VeheB B ARG RnB SR P R st or
tissues has been determined.

The present invention includes, in one aspect, a method of increasing telomerase
activity in a cell or tissue. The method comprises contacting the cell or tissue with a
formulation of an isolated compound of formula I, formula II, or formula III below. In
preferred embodiments, the compound is of formula I or IT below. The method may
further comprise the preliminary step of identifying a cell or tissue in which an increase in

telomerase activity is desired.
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cytoki nes or growth factors", N ssei Byoin |gaku
Zasshi 24(1): 12-13 (1996). Zhang W. et al, "
woegalaiedn of the fibrinolytic potential ofcuP€DE04/020277
human unbilical vein endothelial cells: astragal oside
I V downr egul at es pl asm nogen activator inhibitor-1 and
upregul ates tissue-type plasm nogen acti vat or
exipreugioypds offorraIl” of Vascul ar Research 34(4): 273- 80
(Jul -Aug 1997). Zi-Pu, L. and Qan, C, "Effects of
astragal osi de 1V on nyocardi al cal ci uroRransport and
cardi ac function in ischemc rats”, ta Pharmacol Sin
23(10): 898-904 (Cct 2002). Su ryl of the Invention
The invention described herein isygénerally related to
met hods for increasing tela activity in cells
and conpositions for useg?n| sy Nfods. Such net hods
and conpositions my T~eells in cell culture,
i.e. in vitro or ex vivo, iAn vivo, such as cells
growing in tissuesd yect, including human
subj ects and non-hunman/ant gg s, particul arly non-human
mammal s. | n particul ar enbodi qents, the conpositions

conprise a gonpoynd of formula |, , or | a s described
betashvof Ks pEctandof is independentlysalected] fuare hydiornl lawienalkoxy, lower

f such c unds, for use in cosnetic, nutraceutical
acy@?ﬁ‘éf’ %%87%?@%?’?05546’ applications, in particular in
apPR' eadeldns FERMEdioRs!T BAGMkd:8), WRdrasfloagldndid glydodide;

cells is shown to be, or expected to be, beneficial. |
MVewhergin asty afdhaaydrereyl @oonms ueitiseid slycpsidamaythesyistituted with a
her.eof .f o C licati QRS I '
e L S TR T LN

makigtuibl bathrenglyedsidss; adde need for, or advantage of,
incyeasing telomerase activity in cells or tissues has

beRnisqaet@yhinded - ramescpisasdaitble ordPrigtren sarbgaes and Al; or, in
pre?en%%g%gl%%f&%?rﬁ%,w @%S,#ﬁg‘tﬁ%ﬁ%ﬁ'cg%ﬁ%@, QLAY %lg‘é%dlpxﬂgltiﬂg, and

i'Ssue. r’'sés co
-—-trigresiltd a Sihgleit®ad detvdeh carbicaisiiud@t 1on of an i sol ated
conmpaund of formula |, formula , or forrmula I bel ow.

| nPisicrlelyr b cempedingiides 2R, OBRBIRE, MOTOPrefaEsy, Fero 0T two,
o o R 08 1 WIGEO GO, Wy oosde
are \offi thed D @iativnadly @asering) configuration.

In selected embodiments of formula I, each of X' and X is independently selected
from hydroxy, lower alkoxy, lower acyloxy, and a glycoside, and X? is selected from
hydroxy, lower alkoxy, lower acyloxy, keto, and a glycoside. In further embodiments, X!
is OH or a glycoside, each of X* and OR' is independently OH or a glycoside, and X is
OH or keto. Exemplary compounds of formula I include astragaloside IV,
cycloastragenol, astragenol, astragaloside IV 16-one, cycloastragenol 6-p-D-
glucopyranoside, and cycloastragenol 3-B-D-xylopyranoside. In selected embodiments,

the compound is selected from astragaloside IV, cycloastragenol, astragenol, and

astragaloside IV 16-one. In one embodimxent, the compound is astragaloside IV.



tel omerase activity is desired.In conpounds of formnula
I : 1 - each of X, X, and X is independently
wa@edosooeds f rom hydr oxy, |ower al koxy, |ower acRCDK2004/020277
keto, and a glycoside; ORis selected from hydroxy,
| ower al koxy, |ower acyloxy, and a gl ycoside; wherein
any of the hydroxyl groups on said glycoside may be
kubmnkmud%@f&mmﬁailfurther gl ycosi de, |ower alkyl, or
| ower acyl, such that the conpound includes a maxi mum
of three glycosides; and Ris nmethyl and ; represents
a doubl e bond between carbons 9 and 115 &3 in
preferred enbodi nents, R2 forns, togetjer with carbon
9, a fused cyclopropyl ring, and - /represents a single
bond between carbons 9 and 11. Prefer@bly, the
conpound i ncl udes zero, one, I “.more preferably
zero or two, glycosides, s S substituted
with a further glycoside. xbly, ‘gl ycosides are
of the D (naturally occurr onfiguration. In
sel ected enbodi nents o4 I , each of X1 and X2
i s independently sel ecte rom hydroxy, | ower al koxy,
| ower acyl oxy, and a glycoside, and X3 is sel &Cted
from hydroxy, |ower al koxy, |ower acyl oxy, ketq, and a
eacheb §¥ @ad Xﬁ iis mé%ef#&en@rﬁ%%ﬁtﬁiﬁf’@, hyggoxy, y%ve@qﬁwyglowef
I S] 0 and OR is independently CH or a
5 acylox 1 lyegg’s%ngigf glgﬁo%h%% |I§3<O—I or keto. Exenplary conpounds of
O mdeﬁcﬂeldiffmﬂl bgtroast loagahtkeikgddower acyetypast a4 giyeosids,
astragenol, astragal oside |V, 16-one, cyc| oastr.agepol
B R BT 65yt AT AETOWpROR ¢ slé(gwéf’g@ﬁxsloe thgtifited With a
' . t ' t i
e O R I oy S BE BT EF SR PEL T g ides @ maximus
of three\ptycoaisles.agenol , astragenol, and astragal oside |V
16-one. m one enbodi t, the conpound is

10 Beeforaiiu 19 CoPPWd 1nclisled 56ie € T FBPENCRSides, ngag pf hich is
substitifed®ith ff rther! Sﬁﬁ@fjglgf;és\fde%%lr@?ﬁe?é}aglff SMHYY c&Yauration.
wer a o, and de

ower al koxy, 1o oxy, ke a. gl ycoside,

Bngtlected embodiments of formula II, each of X*and OR’is selected from

i\

hydroxy, lower alkoxy, lower acyloxy, and a glycoside, and X’ is selected from hydroxy,
lower alkoxy, lower acyloxy, and keto (=0). In further embodiments, X" is OH or a
15 glycoside, and each of X° and OR® is OH. In one embodiment, X" is OH.

In compounds of formula TTI:

il
each of X°, X', and X' is independently selected from hydroxy, lower alkoxy, lower
acyloxy, keto, and a glycoside, and
20 OR‘is selected from hydroxy, lower alkoxy, lower acyloxy, and a glycoside,
9
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OR is selected from hydroxy, |ower al koxy, | ower

acyl oxy, and a gl ycosi de, wherein any of the hydroxy!
w@e@apen2eh sai d gl ycosi de may be substituted waTus2004/020277

further glycoside, |ower alkyl, or lower acyl, such

that the conpound includes a maxi num of three

gl ycosides. Preferably, the conpound includes zero,

avhereim anyt ofthg hydroziyligemoups on eaidfglydesidh may beybbititetgd sdth a

rurthef e fal il g SN S AR IR s B el Ch AR mimunn

of thré®glftdsaies. €ach of X4 and OR3 is selected from hydroxy,
| oner al koxy, |ower acyloxy, and a glycoside, and X5

iPéefQIfbb’cﬂ@(ﬁofrrP@ﬁﬂd;iml ZeT®\0ae, el texglycasiigernoge pf Bich is
S“bsmg‘iqu §8hd f““%rcﬁl%%cs{‘]&g %E%S‘g%ggﬁgﬁp%&faglyﬁh% B cogﬁggdraﬁ‘on.

cosi de,
enbaleitaeahbodithents SHorhilla TBNESX O] BF g ORHE: m

_ each of X6, X7, and Xs is independently selected from _

indepepfgnidu seleatesliEpmaly ey, 1owerealkaey laywey ackexy and gglysoside, and is

| . r 8

poro SO OF AR, bha STARSLRE, LA Gt 18 o

and ORfiés OW bakydchgrrodPanax’salmdepéndentsy siedi@yfrb@ hydroxyl and a
substituted with a further glycagside, |gwer alkyl, or

glycosiggneln siiffprthes eapborciments each o8 pR¢ KudeQHaaphXi iuin
| s i ncl ud
aveo S A SEo SRS i Ry ! s

Supfdriedtcdthpouhd ofl foridld €I @ YTIotte,; wigdnyfoaguldRd i@k 8olvent
preferably of the D configuration. In selected o
at a cenipspidatipnRisl ee/ml parleast i effectivecte rspdycs, 2 Invel okelemeraggructivity

. LS. | I I ; oAl

in ke LORSBERAENNLK, BELRGLG8 T ETONLANY w L BYSos RS han

the leset ireedi® celfs temddyathxyidaotieat, @k yeasire®in d TRAPrdsksras des cribed
enbodi nents, each of X and OR4 is OH and each of X6

hereing g fw}_lqrspr@fﬁaéi) enboriments dheeerarrimddnrhigadive g proguge alevel of
o B35 n KSldcihel 4 AN, IR 1 SR A: o

100%cgyegreithan cife 1ewel inusaid Icellstrgited amthshdasoRidht, as AepsieédinreTRAP

conpound. of formula I, or | above, when fornulated in
assay gs descyipet herein.

Exemplary compounds of formulas I-III include those depicted in Fig. 1 and
designated herein as 1 (astragaloside IV), 2 (cycloastragenol), 3 (astragenol), 4
(astragaloside IV 16-one), 5 (20R,24S-epoxy-3(3,16p3,25-trihydroxy-93-methyl-19-
norlanost-1,5-diene), 6 (cycloastragenol 6-B-D-glucopyranoside), 7 (cycloastragenol 3--
D-xylopyranoside), and 8 (ginsenoside RH1). In selected embodiments, the compound is
selected from those designated herein as 1 (astragaloside IV), 2 (cycloastragenol), 3
(astragenol), 4 (astragaloside I'V 16-one), S (20R,24S-epoxy-38,16,25-trihydroxy-93-
methyl-19-norlanost-1,5-diene), 6 (cycloastragenol 6-p-D-glucopyranoside), and 7
(cycloastragenol 3-B-D-xylopyranoside). In further embodiments, the compound is
selected from those designated hereinas 1, 2, 3, 4, and 5. In one embodiment, the
compound is astragaloside IV (1) or cycloastragenol (2).

The method of contacting a formulation of an isolated compound of formula X, IT,

-or III with a cell or tissue may comprise, prior to said contacting, identifying a cell or
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at a concentration of 1 ng/m or less, is effective to
produce a | evel of telonerase activity in
weqaninzexytes or fibroblasts, a s neasured i nPEI/TRAP/020277
assay, at |east 50%greater than the level in said
cells treated with said solvent, as neasured in a TRAP
assay as described herein. In further preferred
tissue mvbluch areinteasd indelovvepaserrdtiviy ssfdesiced. vBenefitytodwuealized by

nreab e bsset SR AP e AL B eRlent o e
rephcaaOQc/a;ﬁEi%ﬁaﬁr/ort 1'&@@pahh f keﬁar gkl bcariviteeldigtitsueat ed with
solvent, as neasured in a TRAP assay as descri bed

ﬂﬂ’f metrhod Ewenmlme)dlagnmmmd somgfitipminrasuliect suchi that|inereasing

th de
i LS P B 50U PEL TS Y it
formulﬁﬁ&{ {88 @%Jéot ‘ff he @%je@gﬁ gﬁ’&’eﬂfbbj ¥mhBmeilied sutfect, such as a

OR, 24S- epoxy- 3 I6b, 25-tri hydroxy-9 b-net hyl -19-
humanrwbjeammatlbms Sich ne;udlt@n@ @W|1@<dgdq, @eﬁmmple HIV infection,

variou d%ﬂng%y aléé rsgsg%%lgﬁé hg.lr()é?% élgﬁlg‘ rg esgﬁgﬂ %leg%pgratwe disease of

the boﬁ@s' Gtk paBAS deBhSratioh SatBenoReEledtlis] sndsdleid. eShd‘hrd@ﬁdltlons
t hosé designated herein as 1 (astragal oside |

also ingluge ousds ergeshen acutezor alypn@g?@ﬁéqtlpns af %@@pmﬁgm%%%ca as,(for

20R, 24S-
examp#e@?wf& 78 ah%rsﬁogh%lslpcfﬁ%{(é fl}eG %61@3(({%1; {:: dg%{l(g g%lenrgeclugﬁs
agent, @ dﬁr&)ﬂ@{/éiﬁﬁﬁ)mcéln Qsli£dtic 1ﬂd§bd d chprissian ifcag apotssure sores, a
D- xyl opyranosi de). In further embodi ments, the

mucoseb#p@uﬁdi keloid dpapatieoan. f r om t hose desi gnated herein as
Auscg, e a4y o} SgROTpERAELIERlng d Py R AaliE,

such afEid3@doRtl abovy, 8¢ rich@aging wldﬁiéraid anivin§ iracells 9o tisdue df the
conmpound of forrrula [, ,.or Iwith a ceII or tissue

patlenhﬁlys Beipd |cg@pr1§;ng admiristeEng 1o & RREEY ihpced; f sHeh Featmgnta 2

o o Bl A 95 s .o
definell B66wASTHREohPlositibh eyt ddviihigtered ty walous osutes, :ﬁmm{ample

i nclude, for exanple, enhancenent of the replicative
orally,dapisalis or paientsrallyi f e span of said cell or cells within

zgclh % %ﬁtf’o%l‘fﬁrthy}ﬁogﬁég %qnéu{fg%d bﬂ&llagﬁjcfsu%' 13%%93 &isease state

( a’‘subject s i ncreasi ng tel onerase
subjecB€d ir¥dtingnt by 1hhea@@ tdomerasé astivgtydh atckl os tikjue of thessubject, and
desi red, and adn1n|ster|ng the for on to thg
adminisiasing @tcompeund ghiosapila § 1 os Al asilese Wﬁ) , iPEgferably a

compc)siﬂlgJ P rmautAf Qr ASin% pharmaceutical vehicle, to the subject in need of such

treatment.

In a further aspect, the invention provides a method of treating an acute or chronic
condition of the epidermis, comprising contacting epidermal cells with a topical
formulation of an isolated compound of formula I, of formula II, or of formula III, as
defined above. In preferred embodiments, the compound is of formula I or formula Il.  In
further embodiments, the compound is selected from astragaloside IV, cycloastragenol,
astragenol, astragaloside IV 16-one, cycloastragenol 6-B-D-glucopyranoside,
cycloastragenol 3-B-D-xylopyranoside, and 20R,24S-epoxy-38,16f,25-trihydroxy-93-

methyl-19-norlanost-1,5-diene (designated herein as 5).

11
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human subj ect or patient. Such conditions may include,

for exanple, HV infection, various degenerative
waele®easresy such as neurodegenerative di sease, PCT/US2004/020277

degenerative disease o f the bones or joints, macul ar

degeneration, atherosclerosis, and anem a. Such

condi tions al so include wounds or other acute or

chogsle vathethich ains fedmiligoreisi cdatadicd,msudio @msludeexp lant cells
_exanpl e, a burn, an abrasjion, an incisiqgn, ai graf}

whichjafecongactesaoivas gusdar esll-hased thaapies 9% otgs rells 1y culture.

Acodi{H D) the NSy BHGFHes BritaFlt ShGiRE repofVIRBRSH 01 cols
in vifro bfvat Viod,. coAfeiRing agltyctirghmid celiewitloam ¢ifevive emomet 6Hds

of treating a condition in a patient, such as hOSf
CompRSitio RBPEINACIREP WS HFTIE ao‘n@? fgmugetly of efyforpula I, as
déﬁn%glatg‘veognctlﬁcﬁrgéjgelégteﬁ I%?‘lb%ﬂil‘h&ﬁg of fhl %O?EB £UEBLEP 'aB8ve. In

adm nistering"to a patient In need of "such treatnent,
prefeal%eﬁ?mbcbﬁﬁhémm tlef campbsmd Btefdommuipdwn dorafuld B, indhalih g, selected

of formula , or of fornula HL, as_defi ned, aboye. The
embedimsnisiof thsronmeyngls aa drimidkiaved 1%96%54 aselie &on-

. L - .

transfineS AR Rtard e Yo s IR bl P BRGHE A oo o1, s as
bonesniny®e ttem chllsglame shaber s celld, yotmeart saelytpabsage dermal

i ncreasing telo ase actjivity in.a cell or tissue, of .
fibroblRgisc il Bieeu B eP L RPHCSRASTT F L ALGRGEIER 67115 BFialacellit
cells; %srt&fbla{s‘fst r@ﬁaﬂﬁéﬂé&&ﬂg@ﬁﬁﬁ@h cdPls SRR Yes@iSQIEDYN Geft.

formula [ or ,  n a pharnmaceutical vehicle, to the
sl etdted aspretethedhiventidn prozatesepharniacentidali cotposition
des. a. net hod of

* comiEE v pBHFBP RO 5 b 5P aep Lot e B

depiGOARBdR! REeeONt acting epi dermal cells with a topical
formul ation qf an isolated compound of fornula L, of

f eachnef X' and X of inflepemdeatly selasteddfanm bydrakpvewer aikoxy, lower

ICF)re erred e odl({rents, the conpound is of formula | or
acYIGXYr {eiPa20C 4 HYEW T Her enbodi ments, the conpound is

s&lL ectsst from astragal oside 1V, cycloastragenol,

astragenol, astragal oside IV 16-one, cycl oastragenol

60R > sglectasbiyemmysirony, loyel alkety, dapesraicyloxy, and a glycoside;

3-b-D:-xyl o osi de, and 20R..24$- epaxy-.3 . .
v e AR O BBy ToeRon 68 Ryt L SREF il besupstsre i o
furthcASIFbEHIES, Evdransgil NoPfowr adiesicdl that thé Edmphlindlinélhges a
formul ation is contacted may al so include expl ant
maximaym ¢f three glycosides; and
R%is methyl and ---- represents a double bond between carbons 9 and 1 1; or, in
preferred embodiments, R? forms, together with carbon 9, a fused cyclopropy/1 ring, and
---- represents a single bond between carbons 9 and 11.
Preferably, the compound includes zero, one, or two glycosides, none of which is
substituted with a further glycoside, and glycosides are of the D configuration.
In selected embodiments of the composition, X' is OH or a glycoside, and each of
X% and OR' is indepeﬂdently OH or a glycoside. In one embodiment, the cormpound is
astragaloside IV 16-one (designated herein as 4).

Alternatively, the composition comprises, in a pharmaceutically acceptable vehicle,

a compound of formula I as depicted above, where:
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whi ch are contacted ex vivo, e.g. for cell-based
therapies, or other cells in culture. Accordingly, the
WO pwsnoizah provi des a nmet hod of enhanci ng repl PCHUB2004/020277
capacity of cells in vitro or ex vivo, conprising
contacting said cells with an effective amount o f a
conposition conprising a conpound of fornula I, of
f onerod X' dnld, X de seléctédfrom leydidxy, loaeer dikokpe tbvedraegloxy, and keto,
i ncl udi ng sel ected, enbodi nents of the conpounds as
am”%ﬁ@%@%&%@?%ﬁ%raewedeMdemMSjThecmmomm

| SadBloff raﬁH'cﬁf" debHdBHIR sdiboted RERUARTx P abREt Bftoxy, 1
e%%c%cﬂ rr)%nts 0 ltsﬁrgeegorrpoug(sjs %% defi ned above. Inoxy’ ower
acylgenendhb glyebedegel | s are nontransfornmed mammal i an cel |'s;

i n_sel ected enpodi ts, the cell t lls, .
o DR TG SRy oty S i OB P By ey B St with a
furthlgg ?ﬂ&éosia’é,’ mr%ﬁq@g{rllawaaa%§ﬁ gecHOBhRE c{nin?fo%h #dl8des a

pr écur sor I's, nelUrosphere cells,
maxadume od toed glgadsides] dmsl, nuscl e satellite cells,

osteobl asts,. retinal pi d i thelial I d .
Ry BERy Silsa eomoeniloupl e R RpER Sl or in
prefrPMEHB R At R A8 AN tPRMABERUaHSH 9,6GHBES tid18hropyl ring, and

conprising, in a pharmaceutically acceptable vehicle,
-—-- @mpesenipa sidglefbohd betwegn carbass Yepd ¢t.ed above, where:

o B0 e PP B B oot fpiuted with o
furﬂl&!r ¥5R64i88 andRihfchke bPthePRéor fiousf1oRC TR Ené EABJANEERX She

ower alko%%, | ower acyl oxy, and a gl ycosi de; wherein

compenndas selbesedhirammyygloagiragenel cop-13-glugopirgeesidd édasjengted herein as

spbstituted .w a rther. i.d I | kyl ,

6 et Retoatgaerol brb RleP g S RRHET heeEE 7 )
Ofﬂlﬁhﬁﬁyglg)/tﬁ@ phal@fcedtd] RrhSosRin3omizes 5 4 giieaeaitkally
a doubl e bond between carbons 9 and 1 1; [

accegtabtee\;dlédba@wbwpm%fonﬂuhdl g definggebpee- \%%iqqltqrﬁ]lmiwiments
: | | ri d i
of et B S PR i P U B P EpfpBifh

desi giniapsl udes zero, one, or two glycosides, none o
which is substituted with a further glycoside, and ]
g/The daviedtion alsepiivides sompewrisiodiemnula Bl as defined above, including

selected embodiments as defined above. In one embodiment, the compound is that

designated herein as 5.

In a related aspect, the invention provides a topical pharmaceutical formulation of a
an isolated compound of formula I, of formula II, or of formula III, as defined above.
Selected embodiments of the compounds are also defined above. In preferred
embodiments, the compound is of formula I or formula II. In further embodiments, the
compound is selected from astragaloside IV, cycloastragenol, astragenol, astragaloside IV
16-one, cycloastragenol 6-B-D-glucopyranoside, cycloastragenol 3--D-xylopyranoside,
and 20R,24S-epoxy-3p,16p,25-trihydroxy-9p-methyl-19-norlanost-1,5-diene (designated
herein as 5). The topical formulation typically comprises one Or more components
selected from the group consisting of an emulsifier, a thickener, and a skin emollient.
Such compositions may be used for treatment of wounds or othier acute or chronic

conditions of the epidermis.
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In sel ected enbodi nents of the conposition, X1 is OH

or a glycoside, and each of X and OR is independently
wW@00600R431 ycosi de. I n one enbodi nent, the conpOULs2008020277

astragal oside IV 16-one (designated herein as 4).

Al ternatively, the conposition conprises, in a

phar maceutically acceptable vehicle, a corrpound of

hanothearedated aspept, ttegoveation provives ma’tmeufaﬁal Xompoistions

| ected f dr k
compriiia aeigeinal Y ghke! usdegp §ebiaved Sl f Hrosye
II, or (g:}%ox Sad Mﬁ@@ Wt |S¥1e§%’d%‘§ﬁb%@1r§1éﬂ@“o'ﬁ¥ﬁg &%ﬂpodn@g\@fe also

, Tower acyloxy, and a glycoside; wherein any
defined itlmvhydim pvejz‘érregir aulpslinents dhacahymodi Jde)f rﬁuymt}el or formula II

} ) it ith furt I [ I k [,

e s ol A e B Y BB R rfpoune

is selecﬁ’éd ﬁgﬁﬁl@tr%a}f&@@é l‘iﬁ%ycléﬁk@lrag@ndl Sasffﬁé@ﬂél 2hgal osRIBITESENb e,
doubl e bond bet weéen car 1; or, in

cycloanr}@bﬂmlg@ﬁl IbghmdpymM&aleRcfdaasrBagdnob ét-[Bré)-XWOPMr apasidarangd,

used. cycl ropyl ri , an re rese S,.a s | e

20R 2 ko S B e AT 19 PE RS v i dBSlaated

herein 99 %@gﬁhﬂ"énﬂ%ﬁﬁn%§ 116 MRS bERal R@Hxﬁﬂaﬁorﬁcdﬁ%nses in addition
tltute wth a further glycoside, d which i's of

to the tsblatela cxom]fougdl ofifdrmnla 1 B omidl, e:rmm(acnamql htetbal mm@mﬁdch may
a{j{rom cl oast ragenol 6-b-D- gl ucopyranosi de

is se
be an E("Efé%‘i%fe &g %’g’céﬁ‘s and cycl oast r agenol
Ai ﬁog’té@’édﬁgl}’c{/uﬂa%?T&%u(adle 1, Yraieds BefifddatRNe hcluding selected

Al ternati t he pharfacdeuti cal conposition
embodimens dsdsscribad abophaamalse be used foy thee capufabivee v€himeidsamgnt
co nd of fornula |I ned above. Sel.ect.ed
fortreGBGERINERY UL (BB P ) BTGRP ABU BB Al
tissue. Oﬁﬁnﬁ*ﬂ&oﬁ‘ sUBIR HisedsBEare QBB il Bofch@étall 8lodnasiddlaigrai n
The I'nvention al so provides conpounds of fornula

1solated Icompoumf ofrfodmaledyH, oi HE| asdieﬁgedsablce@t olwhishlentert s as
eSS SR bR 385 BTRE AT 1 DR SEIRRURF Rl
for treétgiréﬁﬂ%)g ff}gﬁﬁlg;& g@@te oAb L6t the RpidBRMmAY tIhQﬁéferred embodiments
of such uses, the isolated compound is of formula I or formula II, including selected
embodiments of formula I or formula IT as described above.

Also provided is a method of selecting a compound effective to increase telomerase
activity in a cell. In accordance with this method, a derivative of a compound of formula
I, formula I, formula III, as defined above, is tested for its ability to increase telomerase
activity in keratinocytes or fibroblasts, as measured by a TRAP assay as described herein.

The derivative is selected if, when formulated in a solvent at a concentration of 1 pg/ml
or less, is effective to produce a level of telomerase activity in keratinocytes or fibroblasts,
as measured in a TRAP assay, at least 50% greater, and preferably at least 100% greater,
than that measured in said cells treated with said solvent. The derivative can then be
formulated with a topical, pharmaceutical or nutraceutical vehicle.

Also provided, in a related aspect, is a method of selecting an agent for treatment of

acute or chronic conditions of the epidermis. In accordance with this method, a derivative

of a compound of formula I, formula II, formula I, as defined above, is tested for
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an i solated conpound of fornmula I, of formula II, or
of formula 111, as defined above. Sel ected enbodi nents
wo@Rooshe2ednpounds are al so defined above. |n prPerf/E82004020277
enbodi nents, the conpound is of formula | or formula
[1. In further enbodi nents, the conpound is sel ected
from astragal oside 1V, cycl oastragenol, astragenol,
woundbealing attvgiyde kewtingeyee or fhsblastst maaysomasch assay as described

hereing:'[gl:e @:egﬁ'{gv%sg éeﬁ%n)cgcfc’ddlg'elt g%y C\'N%Srsfé ngi%g %lctivity as measured in a
scratc® 883 f,“a%a%ﬁé‘é&m?aﬂoﬁ- 6P 1290/kd1 | ANEHO 50%%%&23@5 R¥h thhPon® Fél@éht

ost-1°, 5-di ene (designated herein as The topica

controf,qirpfgradly dreasy pP@Palgrgateo thanitbatsofarselvsnt congrad  The derivative
co nen el.ected fromthe group consisting ofan
can thghﬁ? gqrfniuga?? ‘gltﬁﬁit%ffécéﬁere?ﬁ%%d a skin enollient. Such
TREERQAH ok Dbj¥BY 18E fesRdesf FTthd SBATBRINWill ek Atte QI
ot her acute or chronic conditions of the epiderms.In
apparegh gthe the fellawing detapleck desetiptiametahe inyantinno irgkglsin conjunction
with UL raceut iir(l:aéir ofely Sosi tions conprising a nutraceuti cal
OT I BE1 0T OF Va1 sol at ed conmpound of formula I, of
formula , or of fornula D, as defined above. Selected
enbodi ments of _the conpounds are al so defined above.

In preferred eBnisfiDesexintion jof theBrawingsi s of fornula |

g r i acl udi S ' . [
Bt TR P S e BB IR o 8 6Bl R
and cosgositions dédcaibedndreingal osi de |1V, cycl oastragenol,
astragenol, astragal oside IV 16-one, cycl oastragenol
Biggrery ghaysomyineisesi afetelamespisaastivily ghrsonatal keratinocytes treated

. - r i - epoxy- 3

with chgcé‘ggs%é‘%}@h%?‘%@?ﬁ%ﬂpn%?ﬁ%& %séi%ﬁorl anost- 1,5-di ene
Figesd Y staivachniacehse iASemerdse detivithimeenitaldterititiosytet be 1
nutraceutjcal faormul ation conprises, in addition to

(astragajpsidedyf) ae@mywrpRLWYAthdEGF &} oM and a sgfvent captrol, as measured

: r uti cal herbal extract, which may be an extract

maT%&&?%’?agm us nmenbranaceus. An isol ated conpound of
Figurad & a series of cdiputes-gaedrated dmagss\showingohoididigaling activity
sel e?tg(? enbodi ment s_as descri bed above, can al so be

of 1 (agagrlosse bndn aagrdeltsatirociceitineaswst i orsasehatsay”

. e | 0 | . .

g R el BB R bl B BB\ fealing gotiviy

of 1 (asuagulckideRnSamd® @yclob asiseadl) imyomigenedaital kerbdoevies.
Simlarly, an j|solated conpound of forpula I, , or B,. .
Bigutset Isfewdrighol fOmAHEr-genaie e dnasssaowingouprehiealingsactivity

of 1 (ag€§éﬂérsg%ﬁlé§§g\é§ing %Pl CallRELhd 1R thd S sROYE A ehbthrase

inhibiting oligonucleotide (GRN163) or a control oligonucleotide (GRIN137227).

Figure 7 is a graph showing wound healing activity of 1 (astragaloside IV) in aging
neonatal keratinocytes, in the presence and absence of the telomerase inhibitor GRN163,

and in comparison with ~2 nM PDGF (platelet derived growth factor).

Detailed Description of the Invention

L Definitions
The following terms, as used herein, have the meanings given below, unless

indicated otherwise.
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for treatnment of a chronic or acute condition of the
epiderms. In preferred enbodi nents of such uses, the

w0 swbaeeds conpound is of formula | or formul a PCT/US2004/020277
i ncludi ng sel ected enbodi nents of fornula I or fornula
as descri bed above. Also provided is a nethod of
sel ecting a conpound effective to increase tel onerase
dcgingral gaiban atase hpmberingaschenng ared foxinomenhlagirenef herdpounds

. i vati.ve of co u f formula | formiyl.a
descrip] Bl Brobin BoyeP T RHRAR e Pl of st G Mok e 19
carbofRindidoyhpbOnd s 6iseasrd Al ¢FRN RS 8akkbot Shdwnin this scheme.

kerati nocytes or fibroblasts, as neasured by a TRAP

Accorgdingly, thesnuebesing lselenieeis aphintemvedde diniathieceniposisioneef the

hnmnﬁ&x when fornul ated in a solvent at a concentration of
ﬁb/n1 or less, is effective to produce a |evel of

tel onerase activity in keratinocytes?*or fibrobl asts,

as nmeasured in a TRAP assay, at,|easis 50% greater, and

preferably at |east 100% gregier;ysthan?t hat nmeasured

in said cells treated with sajd_gol vent. The

derivative can then be ﬂgﬂﬁu?h'ed with a topical,

phar maceutical or nutraceutical vehicle. Al so

provided, in a rel a J S a net hod of

sel ecting an ag ‘ 5

conditions of t

I'n accordance with this
nmet hod, a deri va a conpound of formula I
formula , fornul 2 , Sas defined above, is tested
forwound healing activity in keratinocytes or
fibroblasts, in a scratch assay as described herein.

TREyPRkY M ﬁlll.g %atﬁgdtgcf chghé fm .ntovgl%ﬁt I%d}’&y{h%tﬂgﬁé icgr%on and
actrvity as measured In a scratch assay, at a
hydrogen eidhr may bnbrahchbd oy lintar. Bxdngsiss ol @i @fiseire tRelyl, ethyl,
hat of a sol vent control, preferably at |east 100%
n‘bu"yér@é{tiélr nRRiyL eRgisosroryl s dMbeRy” EE LD R SratRokibeifom PlRe
r te i LA ' ' These
Wheregﬁg %I%Sﬁ g? Ho Ifegca@ égn gg& u rrggefr%& %%“&ﬁ@éﬁ% ﬁgrﬁn w O)R,
wherelRe tsaitiey] o defifedlabyvea ppegoedihglwh Eacyl hefdrokd thai grgupl eC@&O0)Rd
escription qf the invention is read _in conjunction |
R Wer eyl gwﬁkw aF Lmreﬁrgascyloaw) Eferpde swiha gionp baving

on BRI f BULEA I W8 ST S e o
atomscomparsivia anisordeems, dravhelverbeimatoli @ar methys metboa acetyloxy).

{kgtglglteq%ﬁg'cr)%{feégg l{ geg}lregls end?f%etréri/tlizttt)e/d Ic&lsnoef%n(?(}n%!non lineage that retain
the ability to divide and cycle throughout postnatal life, to provide cells that can
differentiate further and become specialized (e.g. stem cells in basal layers of skin or in
haematopoetic tissue, such as primitive cells in the bone marrow from which all the
various types of blood cell are derived).

By "effective to increase telomerase activity in a cell", with reference to a
compound, is meant that a composition containing the compound at a concentration of 1
ng/ml or less is effective to produce a level of telomerase activity in a keratinocyte or
fibroblast cell, as measured in a TRAP assay as described herein, which is greater, by a

factor of at least 1.5 (i.e. at least 50% greater), than the level produced by a similar

formulation not containing the compound, as measured in a TRAP assay. In preferred

16



10

15

20

25

30

with 2 (cycl oastragenol), as neasured in a TRAP assay.
Figure 3 shows an increase in telonerase activity in
wme@saoehs ker at i nocytes by 1 (astragal osi de | MCT/U82004/020277
conmparison wwth EG-F (10 nM and a sol vent control, as
nmeasured in a TRAP assay. Figure 4 is a series of
conput er - gener at ed i mages showi ng wound heal i ng
embodanénty, thy compdur(dds effegivecsi al eonodhiratiormagh hggénlLdrtless to produce
k?r ti nocytes, as asur ed in a cra
alevelg éaplélegasg gctgmézépﬁ ao(fe C%ﬁﬁtﬁaé reé asish%ése%escnbed
herein SRR NGor8REAGY Q%&drr&’ affehs¥ b (Ve Ok léast( ﬁﬁi/{) agakas51168 tholevel
and 2 (cycl oastragenol) in young neonat al
produdedrtyta nodyt fosmulkiigunet @ntagnmgsbe cempodnd.
ut er enerat oW, Ng WO heal
Rty 1 R PG fion TR SRR oS R eteRve amount
refers Kﬁéﬁrﬁérh&ﬁﬁ)éﬁ%@tweacb PP AB b it i gﬁﬁh‘%ﬁe @éllsaor tissue of the
tel omerase inhibiting oligonucleoti or a
patientg gwchr thht md@sg@d thsirgpeutid eesplERBlaclgzwal7 ) In rEfengce tﬂtrﬁ@tmnt of

cels P4 B n A b e ROy ‘Rshia 4 e Ravd efisgiadnorpae

telomerd}@ aléﬁﬁ@yeﬁiQHe 8, ABRBH GRrAsih ﬁletréﬂ)lm{/@t%ﬁ)abﬁ? bid/bPlife span
GRN163, and in conmparison wt nM PDGF ( pl at el et

of the gellsi ved growth factor). Detail ed Descri ption of the

bR Rigbs e R bETs OUR. uMb R Blas 8

solute/iil @bk3hte F o leR@mhpleSE 1% @ROe=al mfgambon at om nunberi ng
schene used for nonmencl ature of conpounds descri bed

Aé f@nwlat@ngf@m%%v@mmm% refeat tocd Fewidion prepared by

. k th
ComblI% 1golgteglc%ﬁlg8}%n(fwétg f@g %rﬁ%gﬁer mé?%%ﬁﬁs(w%scghné%be
active Aﬁﬁﬁbdegx)edlehﬂge tapiioidacd the ﬁ)‘fllﬁﬁmﬁohs Wigdre tiet cﬁi’ﬂx@iﬁﬁinﬂ Bas beerx
lim¢t the conpositions of the jnvention.)

yl "
directly ppatied froma faipralsoysee, thetrdarasg yisolpied r?@ﬁwandz’ ’ rteqwa%ﬁ thal the

compo%gg 1V(?rl iy t%Qhéégorr%[Lu%HF?J%@%B%%%ﬁeéﬂ"%{’ RsdBYn qgo-?{)l%&?ﬂ@)gfed to

near groups are net

the pufityknﬂthé compd&ufdyih themadtenl sdurcan Whes© ﬂ’fecmmhpoun&\hkm)t)punﬁed
refers to group, of the form OR is al ky

as
directly fophe aatawé\s@lrce ABS Plyage: “1$<é1fatequcqna>oamg Eﬁfﬁfséf’ atqealppswhat
(prior to%'f@nﬁllatlon) has been produced by a process involving one or more chemical

synthesis steps, resulting in a preparation of the compound that is of not less than 5%

(w/w) purity.

II.  Methods and Compositions for Increasing Telomerase Activity

In accordance with the present invention, compositions and methods are provided
for increasing telomerase activity in a cell. In accordance with the method, a cell or tissues
is contacted with a formulation of an isolated compound of formula I, IT or III as
disclosed herein, in an amount effective to increase telomerase activity in the cell or tissue.,
relative to the level of telomerase activity in the cell or tissue in the absence of the
compound. The method may also include a preliminary step of identifying a cell or tissue

in which an increase in telomerase activity is desired.
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where R is al kyl as defined above. Accordingly, "acyl”
refers to the group -C(=O R "Lower alkyl" (or |ower
wW@bkdongo24or | ower acyl oxy) refers to such a grpepUS2004/020277
havi ng one to six carbon atons; in selected
enbodi nents, such groups include one to four carbon
atons, one or two carbon atons, or one carbon atom
Tni ore. embwidiydnt, thre tompgyndas etpy¢sonpyd by Biremlackl | s" ref er
to relatively undifferentiated cells of a comon
lineage that retain the ability to divide and cycle
t hroughout postnatal life, to provfy®Rcells that can
differentiate further and becope_gpecialized (e .qg.
stemcells in basal |ayers of sSkiln or in haematopoetic
tissue, such as primtive ceg/]lg7in the bone marrow
fromwhich all the varioys~tlypés”of blood cell are
derived). By "effective&?t ' XE tel onerase
aye&ference to a conpound, is

activity in a cell™
meant that a conpgs bnt ai ni ng the conmpound at a

concentration of X Y] 7 tor less is effective to
produce a | evel of telon#¥fase activity in a
keratinocyte or fibroblastIcell, as nmeasured in a TRAP

Frditnlags ch o et pra 3 indiagndenly F6G0 Goumhuy, lower
alkoxy, mver_talaflﬁlg(ﬁt o, @ﬁ&’ggﬁﬁgsigé/, aﬁdst,'hg‘gk'@\[é) OR! U ALt NEAAt

¢ontain e conp as neasured in a TRAP assay.
hydrostyy lpvefatitaxgdemeoaiyiexyt snd 4 plycosidpolmselested embedimeats, ech of
1 goncentration of /M, or l.ess, to produce | evel .
X anx® idinen oy 3eBrted 57 o 190 ebrlkoxh 18 eyt
glycostle/RAP assay as described herein, which is greater by
a factor of at least 2 (i.e, at |east 100% greater)
Irhsetectddentbedehents ofoceda ByR aissingihyhand ermepresénsna double

bond t%:g\%% cgirl?og]tsl Eq%dﬁ,ﬁ?gso@eg)?%gt Elalrcs %gg%gsgit n 1’:s, g\'i forms, together
with caf®bh ©Ch R%8d pAskbpylriiehfd 1Q rApr&RRU R siffIE B6id ¥@wkéh carbons
I ncrease telonerase activity in the cells or tissue of
9 and § heasphowe fier, exsmple, inhampeudédi(seelFighdp.apeutic result is
chi,e In reference to.treatnent ?g}c%ls in vitro
&t ers°

eved.
¥ agliopide”s g ised hptelit in s gEerane &, fp any IFELFOIRRS of

formuRk TEAT bVAT (R deBGEBRS Endr&1D TRARNBL 86d bivthe XnbWnidhRosides (i.e.
cell’s, thereby incr easing the replicative capacity
ribosiden dyabmokiidé,exybyside, ykotides abiwiside, glurosidacmannasidepggloside,

aosaf PLERRE B G, T AT RO B A
(pyrad?!igé)rﬂ)rm, e.g., glucopyranoside or mannopyranoside. In selected embodiments,
the glycoside is a D-glycoside; that is, it has the configuration found in naturally occurring
monosaccharides. Specific examples include D-ribopyranoside, D-arabinopyranoside,
D-xylopyranoside, D-glucopyranoside, mannopyranoside, and D-galactopyranoside.
Preferred glycosides include D-glucopyanoside anid D-xylopyranoside. In further
embodiments, the linkage is of the B configuration; e.g. B-D-glucopyranoside.

Any of the free hydroxyl groups on a glycoside ring present in the subject
compounds of formulas I, IT, or III (or derivativess thereof) may be further substituted
with a further glycoside, lower alkyl, or lower acyl, e.g. methoxy or acetyloxy.

Preferably, at most one such hydroxyl group is substituted with a further glycoside. More
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A "formulation of an isolated conmpound” refers to a
formul ati on prepared by conbining the isol ated
w@orepoends with one o r nore other ingredi ents ¥@iiU81904/020277
may be active or inactive ingredients) to produce the
formul ati on. Where the conpound has been directly
purified froma natural source, the phrase "isol ated
preferddnpmmh hlyémvlrgsum haubsthgtqd)wﬁb arfurthgrglygosids; idethe

t h b fi th 100-f ol d
substifs S5 Riyer BOLrETh A R Tot LEES iV te o Fefi Foiis o
embodifeht all oW}fér}SrdH?@l g&ﬂ'ﬁ@é&!ﬂﬂaé %1y6@§1dé{b§' arbuashidtifesd | y
froma natural source, rase "isol ated conpound"”

Pesferablyt @ subjest npmpﬂmld ¢faformpla| lodL tos Hhér fastenatatei therpof)

b |
includf 8 pregaord R HEC e B SrOrERG R hOd B G T Risfsies.
In selé@ted! digbsMIBRY NHe EQBHoUN iRdLASS zdrB8SEnd, loabwd Kycwkivds, none of

purity. I1I. Met hods and Cbnp05|t|ons for Increasing

whlchT%mmﬁ’em@bwmb eifwithey glsi¢osideordal @Fféltef\ﬁﬁlﬁhteﬂ wmbsdmm
ent and ne ovi

partlclﬂlﬁrzfyf 8"5 rﬁﬂ)e{: ﬁn%oﬂg?‘ggg %8 F?Viq%oyn? P ucﬁa& lzrep ] O Q1] two é:iyco&des

none GROGIEER RNGBstibifel withen fiRthbogycasigel | or tissue is
contacted with a fornul ation of an isol,ated conpound

b1 selesited ¢rabadiments of forgglady @@P}mgﬁx mad & s independentlyoisiected
from hafld{r(%ex%}s L’o\lfY\Zertaﬁcq n,tcllf)gvgf’c' 'il%/tl(?(:%/g %P’ra%&lfl atnﬁ fly[bggﬁ%oglgé Iand X

is seleaetl ifkGn Mydrdxf, Neweed kot 1owe&sac91dx5} kéie, @bS@’}@ﬂldedetitﬁl
conmpound. The net hod may al so incl ude a prelimnary

xylopyseqsidss prefernbly fipnnbydiosk lowver alkpxy d@WPha%dﬂWha%ketO
in [ gxaﬁgmbodlﬁxﬁntgw?#%ﬁi ?%V is sglect%d Tlgéjfo lgwgr ali(oxy,

represen
lower bcy‘lﬁx;f Qhdplp- ﬂylop?%hs@é XKlis S}S%cte’élrfﬁoriﬁydﬁ)xy, lower alkoxy, lower
ected from hydrox | ower al koxy,

gmfendent ly se
acyloxyo Bd}gimpyramdﬁ, &mﬁe@ec@ﬁ &e51 edrogn dowerealgroulpver

acyloxgh ﬁ )%@%’ aéle wgséeixé{eq kig:) n%&?‘xjgxﬁégyv ! gl\ﬁlg%gh ﬁg\%ér@loxy,

and B@glu}sapy@nd,gi&ependent ly selected from hydr oxy, | ower
oxy, | ower acyl oxy, and a glycpside. In selected

che(bepmbqghm@nta of formmla & Xre{s@ﬂ{ oa.a,cglycomde each of '
and Ogg gslrlglaeg%tna?nﬁly% g éggzggldeg:% 6¥-1bor eto ﬁ’lni%{t%lél'l‘
embodiments, each of X' and X” is OH or a glyc051de, OR'is OH and X* is OH. In still
further embodiments, X' is B-D-xylopyranoside, X is B-D-glucopyranoside, OR'is OH,
and X° is OH. In another embodiment, each of X', X°, X* and OR' is OH.

For each of these described embodiments, further embodiments include compounds
in which R” is methyl and ---- represents a double bond, and other embodiments, generally
preferred, include compounds in which R* forms, with carbon 9, a fused cyclopropyl ring.

Exemplary compounds of structure I for use in the methods of the invention include
those shown in Fig. 1, and designated herein as 1 (astragaloside IV), 2 (cycloastragenol),
3 (astragenol), 4 (astragaloside IV 16-one), 6 (cycloastragenol 6-p-D-glucopyranoside),
and 7 (cycloastragenol 3-B-D-xylopyranoside).

Other compounds having the backbone structure of cycloastragenol (2) substituted

with a 3-B-D-glycopyranoside are also considered for use in the methods of the invention.
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with carbon 9, a fused cycl opropyl ring; and
represents a single bond between carbons 9 and 11, as
WG bwdnoR2es exanpl e, in conpound 1 see Fig. 1).PE&yUs2004/020277
"glycoside", as used herein in reference to any of the
subj ect conpounds of forrmulas I , , or | (or
derivatives thereof), is neant one of the known
Prefegibly thei ahmspofuind encludeb e $otdle of anabi twos glyepsidssl atsialied to separate
I i de,  altroside,. glucoside, mannosid ul psj.de,
carborgidhe Bk e RELITa . & ol R BUedRpO St P lRlEr: o
glycoside)! E@hmyles iR t8d XatiRIDRArHgDnihad 2 @balbeidss A, 1, 2,
e. ., glucopyranoside or” nannopyranosi de. |In sel ected

and 7,exstyealli asghe sstraversugyhs/ ol Ide(whechacad-igl iyelatstl dwm tbvaegalns,
it has the configuration found in naturally occurring
verrucgsiedsacchari des. Specific exanpl es incl ude
Phé IReRYSPAIRS hdRide PpRirAR LRI 3B@HbEBons comprising one or more
D-xylopyran05|de,.D-glugggyrangslde, mannopyr anosi de,
compeunds Df famaib b psheraimenalef XPrad & neskleftyd hoindwdraxyclovees

ko, It RS, s P Do P f S ERES. dhgfie hfpgiments, the
compurds aks dtedtddGRY EIRIRO Ybien atbBY A 71 N\ dth&eeniBodinents, the

groups on a glycoside ring present in the subject '
pharmgeswtigainmdspokition inelides a cprmpaynd [of fgrrula & i1 whichXeds keto; in one

.hereaf ) may be.further substi.tute ,th a further
embodichio BidasToual i H kFPoFPI AHEREL IS & 5 ' et hoxy or
BESIth a¥pedtt8é Bivamioh prat idee pha@Restic comps Ml @hPwiRing
IS substl?uted with a further glycoside.
compivnde pereésented| by, fompuls e h hydr oxyl group is substituted
with a further glycoside; i.e., the substitution is
| oner acyl, such as acetyl, or |owgssal kyl, such as
met hyl . I n one enbodi nent, all gplthe hydroxyl groups
on trie glycoside(s) are unsybsfituted. Preferably, a
subj ect conpound of formula N O, or I (or a
derivative thereof) ' inclydgs~a maxi mum of three
gl ycosi des, nore prefera i mum of two
gl ycosi des. In sel ester ?ﬁq!spgéﬁts, t he compound
i ncl udes zero, one 0 :gl ycosi des, none of which
I'S substituted yarth uf t her gl ycoside. In further
sel ected enbodi nent’sy particularly with respect to
formula | , the conmpound includes zero or two
gl ycosi des, none of which is substituted with a
further glycoside. In selectel enmbodi ments of fornula
f P s ] t
b I e o e B e
alkoxya halverydcoloxy deens iatléd a gyvdsidle, and OR’ is selected from hydroxy, lower

alkoxy, lower acyloxy, and a glycoside; where "glycoside" and its various embodiments

are as described above. As noted above, thie compound includes a maximum of three
glycosides, more preferably a maximum of two glycosides. In selected embodiments, the
compound includes zero, one, or two glycosides, none of which is substituted with a
further glycoside.

In selected embodiments of formula XI, X" is selected from hydroxy, lower alkoxy,
lower acyloxy, and a glycoside. In further embodiments, each of X4, XS, and OR’ is
independently selected from hydroxy, lower alkoxy, lower acyloxy, glucopyranoside, and

xylopyranoside. .
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Is selected from hydroxy, |ower al koxy, |ower acyl oxy,
ket o, glucopyranosi de, and xyl opyranosi de, preferably

w0 e@sobnzds oxy, | ower al koxy, |ower acyl oxy, aneCRESI04/020277
In further enbodinents of formula | , X 1 is selected
from hydroxy, |ower al koxy, |ower acyloxy, and
b- D-xyl opyranoside; X i s selected from.hydroxy, |ower

ah Rusher embodimeatsydf dorymuladd, ¢acl:1>0§ emb%mled‘@d fpom fydroxy,

d f h d | 0
lower P Re 57 SO DA Ry S P LR P AP S o e
gluco?ﬂrrﬁﬂdsYde b aav? 1%1@0&)&)&01’1‘“@@?0)@ ﬂiw&%ﬂkﬁx?nl@Weﬂ @cy)l(éxy ard keto

further selected enbodingnts of fornul a ,
(=0). oPreﬁer@bly do $hage embadimetts, ORrig seheeted ﬁonhlwp@ryd @wqr;all@qy and
osi de 3 OH or keto. In further
lowereaﬁ%l%gr%lﬁtls mogéa%rﬁpefﬁ‘b)f fyglhainZ is OH or a glycoside,
ORfurtter Slbodifdn¥drifsrrila I neash iof IX* fX1T bhe OREbRAEFBRAES]ly OH
X1 is b-D-xyl opyranos de, X2 is b-D | ucopyr anosi de,
or a ghresifle, egr D-xepx@nesid oar D- gluaﬁmrhmm e@tl her embpdiments,

x*is Qh 39' q %lxéﬂmﬂi,éb argd1 92109?% ks %RF?SrO n oRe em%ogl ent, each of X

escri nents er e |nents |n ude

X’ afgODROLOE. MhisiddinggouRdi (&ﬁfﬁtupylhm@amdm DEPEESRNY[5168,25-
doubl e bond, and ot her enbodi ments, aenerall

trihydpperr fi-medhyll Auiodarostohprsiienss is designkich rreimas®, wit h

[ | opr oyl | ar
TR B8 nflen B9 RFHeS KPR o ocile 1000 s g g ane
X’ is ind¥gtemly defteteddRor h?&ﬁ»@hm%rlaﬂ(o&y,glowkr a@%&y, keto, and a
designated herein as 1 (astragal oside 1V),

glycogidsy @ln@é)s},% rl%@jéfrcf&ﬁd) frorg hyslsexya deswies alkoxy, Joawsr raésdgmgndjé |V
glycoslrgs ngl%%emg & l (Pl (grtrc])o ngfbgﬂpf}%nkéﬁl%‘ijyp%‘é‘&Eﬂaag% S'{ﬁﬁ)ﬂhted with a

cyc oas anosli

ﬁn’theﬁ gryﬁosiszmavalm drh@v&hﬁl(ﬁk&lo ne sélbdﬁté@bmbsdlﬂfents the compound
cycl oastragenol  (2) substituted wt
includss gerp. g, O By ghEQ5idRs. aPrelferplly, ?,aéh%lééh@eﬁfi@rwh@é)fﬁwm is of

the D BEARLAAES A hSHIHREALRATTT 5f 27 A1l o’ K10 S0IRANNT

one or two

hydrosyé, Rawert fkexay; hove aoflokheakiba klyooside tand 045 g seldctedefrorah@droxy,
ycosj de i s not d;t ached to a furtherﬂgl ycosi de
ag

1owerr9§é%w4 lowrer ABIITe anheetoArit)al I ptib ferther embodineptnufdds OH or a

glycostd asf r g% g%ﬁ%ﬁ?a’ﬂa Qosk SZ?Ha\%{ [ g’ﬁ canYl’El(l‘eénlt ?alc fétg g ’f>r(érannd ORis
OH; zAstlma@aimand/demgmcesMséredemes i nvention al so provides

B TS HEpoct. the Dvenion provides a Thethod Ofingrbasiog tlomerase in a
cell or tissue, by contacting the cell or tissue with a formulation of an isolated compound
of formula ITI. Again, the method may include the step of identifying a cell or tissue in

which an increase in telomerase activity is desired.
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compounds of fornula I, wherein one of X 1 and X2 is

sel ected from hydroxy, |ower al koxy, |ower acyl oxy,
wa@eeskere; and the other is a glycoside. |n furehes2004/020277

enbodi nents, the conpounds are selected fromthose

designated 6 and 7. In other enbodi nents, the

phar maceuti cal conposition includes a conpound of

formula | in which X3is keto; in\yone enbodi nent, the

conmpound i s the conpound designated as 4. In another

aspect, the invention providgs pharnaceutlca

conposi tions conprising \ @g represented by

formula . In fornula,

i ndependent |y sel ect egd

| ower acyl oxy, ket o~B

sel ected from hydr

-roxy, | ower al koxy,
coside, and OR is

al koxy, | ower acyl oxy,
and a gl ycosi dex®“hvhe gl ycosi de" and its various
embodi nents are as /deBcki bed above. As noted above,
trie conmpound includes a maxi mum of tHhjge gl ycosides,
nore preferably a maxi mum of two glycosides. In

sel ect ed enbodi nents, the conpound includes zero, one,

Prftoe iy st R Es put BRI Cadumrenbirit i udo,
lower ldlkox%“‘lo’w%r §<§}1&®t Rétol £1RIMa ALY, whQWe Ly BbK R Yand Quer

COSIde I'n further enbodlnents each
emboaliﬁlems are<as dedimgd mves Hra&fpldm,démcbmpeembnmmdef a2 orkimum of two

evoo s BT psRAb R aERR e Cs bl COhaT PO &
with a ﬁlﬁﬁ@lhglﬁfos?&é PRste BB gl'yéoﬁﬁbﬁﬁkﬁx@efﬂ SRcBY e dngwer
al koxy, "I ower acyloxy, and a glycosrde, preferably

leﬂﬁpﬁﬁmEeran03|de or Dglucopyran03|de and X5 is

ForT s S balos bF Bug B Sl BT Kookl w08 e i

1ndepéiﬁbﬁ¢51 fibctddormoh ey, Idv@f@[kcﬁ(!ykl@é%r a8y18xy, AWE R glycoside, and is
yloxy, and is nore preferably hydroxy. I'n further

prefer@biﬁ@dﬁ%@@ﬁgndfydmwmmﬂa glyeasidie.of , X , and ORis

d
RSP HEB e of sl pd B odeRians Hion Ul e Shessr x
and Xi’ & 1ﬂ’ép@ﬁdei‘1t19 lsyeared ﬁ@m w&oﬁﬂ%dca‘ g, OB pp.OH. In

one enbodi nent, each
glucopyranoside. In further embod1mer1ts OR* is OH. Preferably, each of X° and X is
also OH, and X is a glycoside. An exemplary compound of structure HI is ginsenoside

RH]1, designated herein as 8.

IITI.  Sources and Syntheses of Compounds of Formulas I-ITI

The compounds of formulas I, II and III can generally be isolated or synthesized
from naturally occurring materials. For example, astragalosides I-VII can be isolated
from Astragalus membranaceus root, as described, for example, in A. Kadota ez al., JP
Kokai No. 62012791 A2 (1987). As reported therein, the root tissue (8 kg), which is
commercially available from various sources of beneficial herbs, is refluxed with MeOH,
and the concentrated extract (200 g) is redissolved in MeOH and fractionated by column
chfomatography on silica gel, using CHClz/MeOH/H20 mixtures as eluants. Each

fraction is worked up by reverse chromatography on silica gel, using similar solvent

22



10

15

20

25

30

X5, and OR3 is OH This conpound (formally named 20R,
24S- epoxy-3 b, 16b, 25- tri hydroxy-9
wh2008002k3 19- nor | anost - 1, 5-di ene) is desi gnat BCI/82004/620277
as 5. The invention al so provides conpounds of formula
1, above, where each of X and X is independently
sel ected from hydroxy, |ower al koxy, |ower acyl oxy,
mixturlegtto giverttie Hollpwmdapexinzaid q@RBities of soktedeebnfipapymds:

scerlffarapaoah 2R obsiuias ) s B e nedie A EE "
astragﬂﬁéﬁd@ﬁ (Ql?éb%)t h§ti°htg§ﬁl)51‘d’e nra.d g)’ taE@ AOYEOBY (L8 gb), ‘h\éﬁﬁgalomde \V4

ower . In se ecte enbodi nent s,

0.1 g): @ﬁpwiu?oldeM (@cBeg) aad astragagside VIMG. lgg)y otssiaieKitagawa et al.,

fer ( osi de, when present, is of
Chem ?@h é@ﬁéfggﬁgc{ﬂ%% t her enbodi ments, each of
A@t@ag%si(ﬁe Iifedd%ﬁgn%eé ﬁé%girhéléjf)oé&éls allO¥Bkindl k9o preSNEButhors
acyloxy, and a gl ycosi de, X5 is selected from

from Aiylchuomei, Chengdu élﬁQﬂinRcﬁ\bnaacyl oxy, and keto ( O)

| 1 h nbodi
GidSttramenst (RS o8 Fer P8 Poreatend bRy L &Ry
methaﬁ’&hc)ﬁCl Mliovathy X trhzatddn, stafdarl Weork@pRAMMhridesicat ed

herein’as 5. In a further aspect, the invention
Chrompmvam,sasaieﬁmbﬁ:ddn tife Emmtaig;e@tmrxhﬁétv\a@xampla el |

CyclofpRtTLE TIPS AHeres PRt b serater kERHard vah Sveen

and elé8@ital, sotifugh) B RthndPYk t# A& | o AB1rh BEILS R Pbnd B8 tak H¥dchiBed by
a cell or fissue in which an increase in tel onerase

P-H V@Glgle‘f/ﬂf . i(hinpse iGhet. fod. 4T 00701(300D), Asiregenst] (X andX |

cxcloaifesii) (2 sHERSaEy Py iBen i e GRARIRP eV o

Chem. mcygpgugemgz)qsgpt@gﬁ@ggayents are as defined above.
Preferably, the conpound includes a maxi mrum of two

Ghy cospelmds davgratest kefeinadsl 6/(caclvastiagenoloi- Bdfh-glucopyranomde)
subst,i t.ut ther

and 7 &&@ggtlf%gholgogg% %grlgg@raﬁg)élgg \581‘36 (i)lﬁii:lfl qejgy reffuxmg 2 SOUtioR of

astragaoghélwm ARSI HE 808 iPmerh-RBY, rfélﬂ&ﬁédjgy sthildas@ hRekfand silica
nmbodi ments of structure |, each of X7, X8 and OR4

gel chxomatmrepleh de d@ﬂcyb@blném &xpbrimental sactiny beloviixamplecly Also
obtamgcg Fvg&et t21§¥ &?fg%gsoadpdd ﬁ%ﬁ @ggrgaxlées iR ce}fc?oa%t%genol (2).

The 16-keto compound 4 was prepared by acetylation of the glycoside hydroxyl
groups of astragaloside IV, followed by pyridinium chlorochromate oxidation of the 16-
hydroxyl, and restoration of the glycoside hydroxyls by treatment with sodium
borohydride (see Kitagawa ef al., 1983b, cited above).

Preparation of the various embodiments of formulas I-II1, e.g. compounds having
varying degrees of alkylation or acylation, or keto groups, can be prepared according to
known methods of organic synthesis, using naturally occurring and/or commercially
available starting materials such as cycloastragenol, astragenol, the astragalosides or
astraverrucins, or panaxatriol, with separation of products as needed. Several examples
are given in the Experimental section below. For example, the less sterically hindered 3-,
6-, and/or 16-hydroxyl groups can generally be selectively modified, e.g. by acylation. If
desired, the unreacted hydroxyl groups can then be separately modified, e.g. by alkylation,
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In further enbodi nents of structure I, each of X8 and
CR4 is OH, and each of X6 and X is independently
wa@ edosooeds f rom kydroxyl and a gl ycosi de, e.g. PCT/US2004/020277
b- Dgl ucopyranosi de. In further enbodinents, OR4 is OH
Preferably, each of X6 and X8 is also OH, and X is a
gl ycosi de. An exenpl ary conpound of structure D is
followgidrbyeptionalaeplval ofiébé gerdizsolitse Grinmpaugdgof formgladiteaing a flised

and .Synt heses . of  Co nds .of Fornul as |-]| e .
eyl RIS Zob> FOHIRRROTH Cai 4t FoBY a0 garaPupdy g a 19-
methyll §RJuptadd 9071 8NHINBShd €6l f 4samab ARl b sudfuSeE §did FreMthent. This

materials. For exanple, astragal o Sides I-VII can be
reactip piag be dcdanepanikd tby adeglyeosylerion, 28 abews iy ihe reacgigns of Examples
9B an %%r'éged, for exanple, in A Kadota et al., JP Kokai

YPe209%791 A2 (1987). As reported therein, the root
tissue (8 kg), which is conmercially available from

vari ous sources of beneficial herbs, is refluxed with
IV.  Retyminatign ohBiolegieahfetyitd extract (200 g) is

redi [ and fractionated by col um
chro %’s rl)r('\)4996|1I ica gel, using CHCb/ MeOH HaO
Mh abiligSofascothpiynt To ikaehse teRedarase actvivyoinkestll kan by
reverse chromat o%raphy, on silica gel , using simlar

determigpd usipgibet TIRAR (TelemgriceRensat Aspliseating RBipnceliassryewhich is
it L a S [ 10 %i
o ERLHES Rl 20L7LES SRS Reel i LGRS, Bfen:
No. 5(801339)., Aattadd@gadins dRndradeZicBvig) as Msisugicih @STRIAP lakday"
1.0 g), astragaloside IV (0.8 g), astragal osi devf_o. 1
refersgy telamprasgyeatiydy @k mgasyrpdan geratinpeytessardibgatleds acoyding to the

. i Bul |
ool sy 1 SR 08 S s SHS o BB s
in a chrerotiassanf dychvells @. §Q aabloaienad abyvityn 0% ceseatthaudbergd in a

from Al Chunnei, Chengdu 610041, P R . China.
SOIV@W@P%’%‘;{ ragenol (2) can be prepared by treatment of

A B0 o e ek kb TR RABE, it b DY S

or nomial bombioReraphycyteaSINIEKY,rdandd dbraitduefréx gemnteecibladources, such as

section bel ow (Exanple 1). c] oast ragenol can al so
Cascagp Sigl B B FUAKaGR: 6 4@%%6%1 S ORLRe AF AR fhe AEe
. S 0 .
e
can balogatdd oGithanAT € Ghebnsit&ancludd) :fa08<afpl€ IA) L3SACOI 43 & nanid

ccLisy) and

Cells are plated at approx. 5000 cells/well, in growth medium (e.g. Epi-Life

Medium + Keratinocyte Growth Factor Supplement + 60 mM CaClz, supplied by Cascade
Biologics, Inc.) for two days. Test compositions in a suitable solvent, such as 95%
ethanol or DMSO, are added to selected wells in a range of concentrations and incubated
for 16-24 hours. For the data reported herein, the solvent used was DMSO.

Cell lysing solution is prepared by addition of 3.0 mL Nonidet® P40, 1.0 mL
CHAPS lysis buffer (see below), and 1.0 mL 10X TRAP buffer (see below) to 5.0 mL
DNase-, RNase-free H20. (DNase-, RNase-free water may be generated by DEPC
(diethylpyrocarbonate) treatment or purchased from vendors such as Sigma.).

The morphology of treated cells is first observed under a microscope, to verify that
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cycl oastragenol (2) can al so be obtained according to
the procedure of Kitagawa et al., Chem Pharm Bull
WG 1(3)poa8d- 697 (1983a). The conpounds desi gnat BCI/IigI004/620277
as 6 (cycl oastragenol 6-b-D- gl ucopyranoside) and 7
(cycl oastragenol 3-b-D- xyl opyranosi de) were obtai ned
by refluxing a solution of astragal oside I;ﬁél) and
there grginouvisug! signsofiiryeglan grovth. dediawegmeyed framdhe wwellprand jhe

colls 5 Bufcuft F Posi O SRR BRLGPOL TR ABE 5 Ry Bl g ice

and cERSs blfer! (S YeB W Rlde (AsPi6%. 1903NGhet Rellpgldyeiaeted by
.e. cycloastragenol (2). The 16-keto conpound 4 was

[

pipettipgapaand dlomin sgeerel tiges o hefcellhare ghe/inehiagrsl ¢iyige eyl hour,
groups of astragal oside 1V, followed by pyridinium
chl orochromat e oxi dation of the 16- hydroxyl, and
restoration of the (] ipdrfexyl s by treat ment
Wi th sodiun1borohydr|ge (see Kitagawa etal ., 1983b,
ci t eStabkove). Preparati onFof 1mie vari ousFisghonicment s
of f@mmq&@qg¢rﬁﬂ;eﬁg. conmpepuhds havi ng vayming degrees

of a ti;on or acylation,jor keto groups,,can be
gﬁééﬂggé kno&#l ob T

prep ording to met hods of organic
synt ASMEGTAI ng natural | §Hccurring and) 8M
comedCindM INEBSFai | abl e stamding materi alGlsaMh as
cycl pgste@gerol . astragengh ul t he astraga) ogj des or
astrﬁgggrucinsh or panaxatriol, wth separ a i.on of
pr od as needed. Severa™% anpl es are in the
Expel 9P kilzgerelect i on beIo%@OFﬁr exanpl e,1&e | ess

st er D0akd-y RiNapsiftierd 10, 6936 ph@dé dmL)6- hydr oxyl groups
can generally be selectively nodified, e.g. by

aTh'e @msaﬁ{e%ﬂ ik badd@ $hdt Chord 3€ _oigtﬁé iS %&ﬁerm%ﬁﬁmyﬂ, AQ?B@@FR@-(Z-‘
amlnoéai:?;a)ﬁg ite ﬁ‘?lgfﬁgév\g%ﬁﬂgﬁl) @ﬁd d f6%he 1?51913uff%y _]cl)lfst Iﬂ’% to atéu;,/ fxtractlon

step ation, y ‘opti1 onal renova

" groups. Compounds of formula | having a fused
cycl opropyl ring (e.g. cycloastragenols) can be
converted to conpoundeXhERAWBafféd- net hyl group and
9-1 1 double bond (e.g. astragenols) by sulfuric acid
treatSteek . This reaction may be EgdombpanFmdl pgncn.
degl VoW IYikHCRPHEZS3 shown in the mpact i opso A Exanpl es
9B a elow. |V. Determ naty of Bjol qQgi cal
Acti\r/iiifIM%BTRAP Assay Protocol féﬂg abilBli nﬁgf a
cowpd@ﬁ%xﬂ-o i ncrease teIonerasé-H%Fﬂvit@”Yﬁm@ cel |
can b&ween 20 (Boehringer Mannheim) 25 pl 0.5%

0.IM EGTA 500 ul 10 mM
20 mg/ml BSA 250 1 mg/ml
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determ ned using the TRAP (Tel oneri c Repeat
Anmplification Protocol) assay, which i s known in the
wa@eaospe2gs Kimet al., U S Patent No. 5,629, 1Bd1/US2004/020277
Har | ey et al, US. Patent No. 5,891,639). As used
her ei n, "tel onerase activity as nmeasured in a TRAP
assay" refers to telonmerase activity _as nmeasured in
The folleyagimaeyaleare sombipedisl gepeste e awsl RER Mix he
foll ow ng protocol. The act|V|ty I s typically A
Steelared to the activit 0 #asur edlinal goncn .
mntrmPBaﬁfay of such cse()lpi; (e.g., a tel onersse
WPSSO% greater t ha q)bserved i na sofg(yﬁm
%ﬁ ss$% le for uselnth4
éB‘P%F 6%&'{ robl asts (NHF) or“A§
AGPéali’rnke'r(ﬁth mgoybes (NHKY Ml can be obt ai ned % ng/iml
T:S)mﬁtcsai &Rggthgs sucinoms Cascade Bi ol ogi ®sfg/ml
ﬁzg,t 4C Bi ote Seneffe, Bel g| %@@:Cf rom
ﬁﬁg%% @?n Type ture Col | ect i on)
Eb obl ast0-¢ li nes, which caHiibe
]DNam-eEﬂ\Iesre firbecHHAO CC welB(s4 ub (ta %hhtxd»ea,l) for exanpl e,
B8 3t e 170 B FpARo (Ck bl & Bl at ed at

approx. 5000 cells/well, 'Iin growth nmedium (e.g.
Epi-Life Medium + Kealnocyte G owt h Eactor ,
B R i includsp thefatioprns 5%51)1?‘-’@&{5 &y § paier, a 5'-CyS labeled

oo g s e T T B af D

NO:1)addeadohprse sestrede. V\Eebsndlmg an tlm1g]enmfase @otivatyt cvfahe mesilum
and incuba.ted for 16-24 . For t dat orted

telomef gnspt, (hayiie D6 SFEHEIGES GG Bl beafied pdhegibsirate. To

form t%@fn@ltaié)&tbﬁdeﬁrp?BﬁﬁF@ Qo Adddd ﬁrhs%loﬁ%repas%prd&@{s%tﬁm

sIs buffer (see b , and
product© XTHRAR Xbpifithey h(as'mg the baguentas’s ACGICAENLTE- ACC CTT ACC

-fr -, RNase-free water b - o
crr ARBTEA 4G5 GEQTERG: Ryibyt esioro ey PrRELHEhYLrdizes to
thetel&Héx‘éE@é&QufeH ;gd/leagors such as Sigma.). The norphol ogy

treated cells Is first observed under a m croscope,

Tlme VBUR intetnal dnelard aareoligpnuiisatide lsavingstheequeneditAAT CCG

roe AE AR A 2T BEE X ke Rty . SN LR, °

emens@h%f@ﬁa T§ %mepg&ﬁ@ern@bl iy a@ded lﬁe sn@ndzoﬁebmed hbtyef f er
(see below) is ad d (a prox. 100 m per well) "and

quantitatipn gnepoess. BEhedlr @elrlrmemg aypngaithd SWC@@VAE@I GEIEST Craer
CCT 'I‘:IelL kSﬁE(? 5 1\58 %) I1E Caur% trg%rl(r)r{]er Id%s%grﬁe to]hygrlclﬁze to the 3' region of the
internal standard.

A sample of cell lysate (10 pL) is added to 40 pL of this PCR mix in a reaction

y,

tube, and the mixture is incubated at room temperature (30°C) for 30 minutes. PCR is
carried out by incubating the mixture at the following temperatures for the times
indicated: 94°C/30 sec, 60°C/30 sec, and 72°C/30 sec, repeating this three-step cycle to
conduct 20-30, preferably 31 cycles.

Loading dye containing e.g. bromophenol blue and xylene cyanol is added, and the
samples are subjected to 10-1 5% non-denaturing PAGE in 0.6x TBE, until the
bromophenol blue runs off the gel. Product formation is observed, e.g. by using a

fluoroimager for detection of CY5-labeled telomerase products (maximal excitation at
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CHAPS Lysis Buffer Stock For 1 nL Final concn. | M
Tris-HO pH 7.5 10 M 1O0MMI MMA2 1 mM | mMM0.5 M
weESbAo®2e8 | mM 100 mM AEBSF 1 ml 0.1 nmM 10% QMARBSE04/020277
m 0.5%BSA 1 ng 1 ng/m 100% A ycerol 100 m 10%
DNase-, RNase-free H2ZO 936 ml (to InL) aThe
CHAPSdet ergenti s addedj ust before use of the lysis
650 nipyfpwimal pmissiddiat ©3A DABBSF ( 4- ( 2-

' thyl)-b | f onyf | id ) i.s addedt
P9k FEistaubi PUTCRTR 4 5 e attbidabp BEF Rl 5o
amol JdRAB | Buédceibn Rligbke FOhisAni¥natbo@tol GHRS A.spedid § 6-ndrPCR
pH83 1 mM 200MIMMC 2 75 m 15 IMKA 3.15 m
anpl D

TweehthateppRwehd fdistinavbant eh e g belowthg Gy telmer

..EGTA ,500.,m .1 20 / 250 .1 / T .
addii g piogug s S bR et tnsiRlontel doBligh sl ts' dfenpuplgptide,
follow%@%g%liﬁ&t%'ﬁwiﬁﬁ hdB AN tediin(#ney).) THik DérngIddbatobbabPE an be

TRAP Buffer 5.0 m X 2.5 mMMdNTPs 1.0 ml 50 nM Cy5-TS

used tpmiopmplizeghel PaB/anp pliftcagion fromalifiepent samplesPri mer (0. 1
Tﬂ/e rrrél‘)itiv%'n%mrger gf Pe%rrr?erase product molecules (TM) generated in the assay is

determined according to the formula below:
TM = (TraP products— T 8kD1) / (Tint sta —Tkpz2)

where: TTRAP Products 18 the total intensity measured on the gel for all telomerase products,
Tskp1 is the background intensity measured in a blank lane for an area equivalent in size to
that encompassed by the telomerase products, Tint std is the intensity for the internal
standard band, and Tskpz is the background intensity measured in a blank lane for an area
equivalent in size to that encormpassed by the internal standard band. The resulting
number is the number of molecules of telomerase products generated for a given
incubation time, which, for the purposes of determining TM, is designated herein as 30
minutes.

Preferred compounds of formulas I, IT or III as described above are able to
produce, at a concentration of 1pg/ml or less, a level of telomerase activity in fibroblasts
or keratinocytes at least 25% greater than the level of such activity seen in a solvent
control. More preferably, the compound is able to produce, at a concentration of 1 1g/ml
or less, a telomerase activity at least 50% greater than seen in a solvent control. Even
more potent activities may be appropriate for some applications, such as compounds that
produce telomerase activities at least about 75%, 100% or 500% greater than the level of
such activity seen in a solvent control, as measured in the described TRAP assay, at a

concentration of 1pg/ml or less.

B. Exemplary TRAP Assay Results

Effectivenes in increasing telomerase activity was evaluated for compounds of”
formula I above in various conncentrations. Assays were carried out in HEKneoP cells

(neonatal keratinocytes), according to the protocol described above. Concentrations
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TSU2 Int. Std. (1 pg/m) 1.0 mM 20 fg/m U2 Prinmer
(0.1 mg/mM) 1.0 M 2 ng/mM Taq Polynerase (5U n) 0.4
waorkooz/ounis s DNase-, RNase-free H20 30.4 ml ('t oP@DUS81004/020277
total) aBased on final volume of 40 mM PCR mix plus 10
m cell lysate = 50 m. The PCR m x includes the
foll ow ng conponents: imer, a 5 -Cy5 | abel ed
ranged fiogoppede Ot 3oeVhtov i hgM hJeDé/b&PQJence 5' - AAT CCG TCG AGC

{ t,rate
e s e R R R e e L)
telomérﬁée%ﬂ?@i(utﬁ AREALG GhdMh&GadiliecRAMBNER, up AEXIUT 36D%W 4 Lontrol

be added to the substrate, to formtel omerase extended
at 1.0 pMdtbent decredsedas @hmm@dntrailomsvasen@lmedieﬁlmrd@l detdvlorAs

showrcgép ggducts E???“F%Cé@ r.i r Aa% Bgtef;e@uenceti%éy
1ncrea3€)d: tol abo@i (% BOEBHLrbRAtW. D M (d&[ akdiBlo dMBI 20098 @Scdllg treated
he tel onerase extended products The TSU2 i nter nal

with l@t@fi F&T(epiderrodli gromab fanen) H gheveddcrrgsechwith dupthen ansreases in
- AAT CCG TCG AGC AGA GIT AAA AGG CCG AGA AGC GAT-3';
conce%an NO 3), an extension of the TS primer sequence,
rabladdgeksi for 2ompRsitiond Gbﬁt@inh%deaﬁli dbttetdbniplinds shown in Figs.
quantitation purposes. The U2 priner, having the
1A-G stbg anigrnpefostiio comcepgrtiosGVEC) olfﬂre ¢ampunt thiy pryducied a

d ed ! '
evel Qb PRI S ARG R MSPE ol i 72 ar bt
m) is added to 40 nL of this PCRmx in a reaction

tube, and the m xture is incubated at room tenperature
(300C) for 30 minutes. pdRblesl carried out by

IbuUdlI Ty lIIU III xtuore—at lIIC IUIIUV\II my ter PEl atures

:‘ nr Designationsd i ndi cat ed: oNemen sec. 60c/ 30 MEC, HYH
72C/ 30 1sec; rnepeating tabirggaldsider\st ep cycl g too«gcpnduct
HAE Yk AR P T L AT
the sadpl es are subj ect edstragehol 15% non- denat u9|03|q
PAGE iy 0. 6x |TBE, unfgylyodiB&de TV 16-one 0.03

5 20R,248S-epoxy-3[3,16p3,25-trthydroxy- 0.10

93-methyl-19-norlanost-1,5-diene

6 cycloastragenol 6-3-D-glucopyranoside 3.2

7 cycloastragenol 3-8-D-xylopyranoside 3.2

8 ginsenoside RH1 10

C. Wound Healing Assay Protocol
The compounds of formula I-III can be used to promote healing of wound s, burns,

abrasions or other acute or chronic conditions of the epidermis, as discussed further
below. As used herein, "wound healing activity as measured in a scratch assay" refers to
the activity as measured in keratinocytes or fibroblasts according to the following‘
protocol, and expressed as the value of WH shown in the formula below.

Cells are plated in flasks (5 x 10° cells per flask) and cultured for two days in a
humidified chamber at 5% CQOa., 37°C. To create the "wound", a 2 ml plastic pip ette is
gently dragged to “scratch” the cell surface. The ideal wound is approximately 2-3 mm

wide and 50 mm long (along the long axis of the tissue culture flask). The cells are
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br omophenol blue runs off the gel. Product formation
is observed, e.g. by using a fluoroinmager for
waledosnoizan of CY5-| abel ed tel onerase products ¥CEKE2004/020277
excitation at650 nnm maxi mal emi ssion at 670 nn). The
final amount of TSU2 internal standard after
anplification is generally 5-1 0 anol per 50 m
retreated adith madinimxdontadningleitherd vethere@DMSEh tcoolrolgiampe) ar test
specific 36-ner PCR anplification produc at . appear,s
compGRts gt EuRE CHRARIBRORh e JERTIar s (ratnsd & {aRamaRed.
and th@Q@hddrae R Al 1s(ddRBineh®d phBR PAMHANY 0Pér 1B YaEdddiued
addition to the TS oligonucl eotide, followed by
culturmgpifithid edisi on with the ACX return priner). This
interpal control band can. b used t o, nornpli.ze the
BB wPRELE Sawe T Fefiftines By S SulnedhB S dthgg e find over

time f6EEAPOIBAHHARA s Pl ELIOARE 38 QelREIe G ted B otk BatroTIMAILs.
generated in the assay is determ ned according t o the

Measirementh areomhdafrom the-photopramRapekesdoreash of thamimplgs quridays 1

. Std.- T bKD2),. 5 TTRAPProducts is the tot
(o TR 3, R DR of bbbl expresse
as "willfddiealisy actiBP) ik TalchRtddaske eslsvihg Fhfld y measur ed

in a blank ane for an area equivalent in sizet o

that enconpassed BVHEhEOG el Bt ¥6Wpk oduct s, Tintstd

IS t ik ity f the i nt | .
where e WG B iekyoBlih ot BB isTAERREL r BRIyl oy
one (ilelimédbteBuRf Seragehingyal ent in size to that

enconpassed by the internal standard band. The

Pesferred engnpansde of ifermule I Tnasalesefbedwbevaare gblgito produce, at a

conceh PRI Gy M E NSRBI e BB S Qi

a scraftf kG A @eralfiad &ites ar Sbrdblistyl MIIREHb o, il clE Rrp et 5%
of formulas | , or | as described above are able to

greatep thaguba seen inaingissechern eantioh celis. (Eviep/mare pptenbagivitips may be

oonob Sy ol LTR8BSl A RRRBR Lo o

1 ng/BlGitleRCin ¥bintoFeRonl dosigt weateraRhtakdal of Maratinocytes or
referably, the compound is able t o produce, at a
fibroblaghs venely istat inastabqut 3%y e 1076 |geepter than Wpkbiesn Hxentreated or
controe}%glis\/ity at least 50% greater than seen in a sol vent

control. Even nore potent activities may be

appropriate for sone applications, such as conpounds

that produce tel onerase activities a t |east about
o &ixemplaoy eratchadssay & Sthan the | evel of

v 0O53Y SO

Wound healing activity of invention compounds 1 (astragaloside IV) and 2
(cycloastragenol) was evaluated in aging keratinocytes, via a scratch assay as described
above. Results of a typical assay are shown in Fig. 4, where the top row of images shows
control cells (treated with solvent, DMSO), and the bottom row shows cells treated with
0.1 pg/ml (about 0.13 M) 1 in the same solvent. The treated cells were confluent at day
4, in contrast to the control cells, in which a sizable “wound” remained at day 4. Similar
results were seen with this composition and with 0.01 yM 2 (cycloastragenol) ina young
keratinocytes, as shown in Fig. 5.

Figure 6 shows the wound healing activity of a composition containing 1

(astragaloside IV) in aging adult keratinocytes, as measured in a similar assay, irx the
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such activity seen in a solvent control, as neasured
in the described TRAP assay, at a concentration of |
worggosioons | ess. B . Exenpl ary TRAP Assay Resul PGT/US2004/020277
Ef fectivenes in increasing telonerase activity was
eval uated for conpounds of forrmula | above in various
concentrations. Assays were carried out in HEKneoP
presenseland absesenaf altelomesase ﬁﬂé‘%ﬁti@ pligawelepddn@RNGOIrad a control

oisoBEROGEEIGASTSA D%, FOBREAN RO Bt

the whi@d HeARBOSFIIt9BS t}iéoﬁécﬁhﬁkbsﬂﬂ)rﬁ eHsreaeloflcdn@®! 61@@5:1{}KN 087226 is
V), telonerase activity increased with increasing

minimgb NEERN F & is antelarperase | UPT @&mdﬁomtilmoﬂar%s tilectemmlate

o s 95D TR LSRN SPhAH 0 A TSR e

thiopHoRpicthmidat igénielcdagt rRgeiR)in dét@il Q{TBC?BSPleﬁCNb Vi e
i ncreased to about 300% of control at O. 1 nmM (conpared

01/18015. aGBIN13222%4is # 13-@nerdNI mARY thdontiosphorgmiditerigmirol

oligorf ERpfT e B RWlidbatcd Slobbnoe e ST oEb e M Ves. for

qape Q%e‘ldv@ Hiso®QWHI \Qt'h&@ (ﬁr@ﬁﬁd Ic'1>éal1h§l 8c Wp‘bb@i&ﬁ liand 2
n Figs. 1A-G the mninumeffective concentratl on

emplOO’RE@) thefscrmb svaysolewntin Figsp? ead echrsed peihe regilts of those
assayst uglggﬁge(a)%‘f}ngfat éh‘é&&}bow%ce that seen in a DVSO control

reater abl e 1 Designation Nanme MEC, n

1 astragal oside 1V 0.01 Zrapyct oastragenol 0.01 3
strage ol 003 4 nctrnnnl oside |V 16-0ne Q.03 §
20R, 24S epApy)erbw&_ﬁbd Wdtir (arbidraoyyumiG) 10 WH ae t| (W Hiest
19- nor | anngh- cdol PDAYE A0S 1544l RASIDAASRN

A_iglg_élglg :1222&222' doﬁ)‘zd 277 gycroastTagenot,, - 100

Fig. 5 (1) 18 0 52.6 100
Fig. 5 (2) 19 9 21 2 526 | 90.5

Figure 7 graphically illustrates wound closure as percent of control for invention
compound 1 (astragaloside IV) in aging neonatal keratinocytes, in the presence and
absence of a telomerase inhibitor (GRN163), and in comparison with 50 ng/ml. (approx.
2 mL) PDGF (platelet derived growth factor). As shown, the effectiveness of 1 was
comparable to that of PDGF, and was again blocked by the addition of GRN163.

V. | Selection of Additiohal Compounds

The invention also provides methods of selecting additional compounds effective to
increase telomerase activity, by screening derivatives of compounds of formula I, II, or
Il in a TRAP assay as described herein. In this aspect, a "derivative" includes a
compound produced by modification of a compound of formula I, II, or II in one or
more of the following ways: conversion of a hydroxyl group to a lower alkyl carbamate,
halogen, thiol, lower alkyl thioether, amino, lower alkylamino, lower alkyl ammide,
aldehyde, or keto group; addition of a lower alkyl group to such an aldehyde or keto
group, or to an existing keto group (e.g. alkylation, with formation of a further hydroxyl
group); addition of halogen, hydroxyl, and/or hydrogen to a carbon-carbon double bond,
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8 ginsenoside RH 10 C. Wund Heal i ng Assay Protocol
The conpounds of fornula I-1 can be used to pronote
wheabiong4Df wounds, burns, abrasions or other BCTUS2004/020277
chronic conditions of the epi derm' s, as discussed
further below. As used herein, "wound healing activity
as neasured in a scratch assay" refers to the activity
remo‘@é oh Bxdrowd GreuRdr-at FeElRiestodiydfogsad @mégn\@r%@t@ﬁ di ng

stereoc ﬁ %ﬁ%ﬁp !)1'1 Oéi{\{' H’?}ng rﬂ'eﬁ%gélters g%f&%lﬁ%gﬁ e%sbeapg \é rlglﬁcenter.

As udeldaskds a(' 'ileﬂvéﬁ’veﬂ'qirbﬁucﬁﬁFoyfshdﬁklbdﬁﬂdtwn@)tdmﬁdei ke dompounds
days in a hum di fi ed chanber at 5% CO2, 37C. To create

of forpylas THiad T ghemselveppydefinedgbpet te is gently dragged
t t | T
ékglp?fgtgés%ar@qlﬁ Egt?on%%ah b %E%)%ﬁfsge(gﬁsnlrxﬁi&%dﬁé\@ %q%éﬁ% I{lﬁtehods,
empldyiipowvélkkisoval syiithetid eatttors hEienicledphilic subiteriin $hich may
areretreated wi th nedi um caontaining either vehicle

includerspmesgrsion rf p Sy dEQiyh BEQUPIP arhedter aYips Srqupe fuchaas a tosylate;
p C 0 n
s PUE G SRS BUANALANGR o RThIf o,
etc. docunent ed phot ographically over 3-4 days conti nued
cul turing of the cells. Anpunt of wound closure is

deteriivRe pyompaund phipringle nilor THs formulaigding sjable solvent
e S RSUALEI R S4B ST A Bkt o
ﬁbrobaarse asuldscribed mbbhe Bfufém@i dgrtvativakfensdi@ation @mﬂiudefthbshethat are

npl es_on days. 1 (inmedi ately after scratching),
effectrsfe \ah%p fprmplated iy aaﬂévqsxt ahp eweﬁ%qlqrh@f l ne/sd Oéh@ﬁaé%@r@duce a

t
vl SRS ST LS o s i SRS LS AD s
at leagt tié‘VMgnéaﬂar tfant thet measutledin sdiaycetls troated\biith saldesolvedt. h of
e vvougld on day.. one di atel y_after

‘ieéﬁaélﬁ Wir I prcelitinn, éafee&@ﬁy&% Qrgilg LIk, op ALh fpropilated in a
: aho
sabESSPALIAROHEy L BoBb ol QPR o B oy il acivi
in a sarhtob assey @ywdesaatibed abovg Bnefdrwdt@e)wa‘cWea facekctibn mshale thbse

. kerati ytes or fibroblasts, i bed above, .
havingpyognd el ap Y. BSAogPaRtabpn Oh AL 1S0eR 135t 25% greater,

and midhd IISI%?eTr?fgy o le%?[ﬂﬁed Blor&l! Fhan BYR B IR6RRAURNbI.

activities may
VI. Therapeutic Indications and Treatment Methods

The present invention provides methods for increasing telomerase activity in a cell,
by contacting a cell or tissue with a formulation of an isolated compound of formula I, IT
or III as disclosed in Section II above, in an amount effective to increase telomerase
activity in the cell. The method may include the preliminary step of identifying a cell or
tissue in which an increase telomerase activity is desired. The cell may be in culture, i.e.
in vitro or ex vivo, or within a subject or patient in vivo.

Benefits to be realized from an increase in telomerase activity in a cell or tissue
include, for example, enhancement of the replicative capacity and/or life span of the
contacted cells. The method may further comprise diagnosing a condition ina subject or
patient wherein an increase in telomerase activity in cells or tissue of the patient is desired;

e.g., diagnosing a disease subject to treatment by an increase in telomerase activity in cells

31



10

15

20

25

30

appropriate for sone applications, such as conpounds
that produce, at a concentration of 1 ng/m or |ess,
waeooawoss of wound closure in a scratch assayP@f/US2004/020277
keratinocytes or fibroblasts which is at |east about
50% or 100% greater than that seen in untreated or
control cells. D. Exenplary Scratch Assay Results
or tissug diedoriderlyi, rthe avention erO’ideS megds of tr@@tmgm peiulition in a

st I d1 t
pucn 53R B KSR AR e ety
compr1§§g seselsteRd ﬁ)QQ MecR%h’éeﬁ%f@ﬁc}ﬁtréétﬁbﬁtadn éifesfiVeahfunt of a
shown in Fig ere the top row of inmges shows

compomdmfrfotmlde i[J 3| th Héas éackmwdnm ciiemil abprsOfn "effgctiveeamount”
bottom r.o reat ed w
eers 08 YRR Pl LTS M By T R e
pauentcsqeﬁmaeafthe@bpmlfésuufsa@ﬁmécﬁst to the control cells,
whi ch a sizable "wound" remai ned at day 4 . Slnllar

Siuels oonditions moay shidgj fon eipmplecenmdisivns pewcialed withieetulon

senescegx%ﬂ%éﬂgvccﬁ%'n._?rggrteésaegggtgeu%f grgl %‘r?gﬁg feé‘é\ mgl&ﬁ%%‘{)] f:e%?telomerase,
which l8ddsitd labdklcpht dl @RITRRE rde@losN B RiiREREsed réﬁ&if&ﬁ@ﬁfe@aldiﬁ is
in aging adult keratinocytes, as neasured in a

meant esli\lpgheraateﬁw}l divipion iseppazsedrie aopnd calsefitbat @il type, or
compare§ ﬁ? {n@aﬁ ??lég #&t@ ggr d@hf(@%ﬂ%@% $€?t)&sg?%g§én&r&gn@e of

those gtRIpS BECelBQt i amHbbbihaly @llyage CRNE chthially taaliso diveav®(sed West
heal ing effects of the 1 conposition; the effect of

etal QSnP&@NM@@O@%@S?ZZG is minimal. (GRNI63 is a
\}a%oegs{s&%s sEAAL BLiLiGh W UIATHGIERN g(gﬁﬁl@ﬁ&e AGAR} f defiin cel

eregiron o rrer ase onen

types cﬁpl@&lbéﬂeﬁahﬂ yAcGﬁNﬁ@By It1$e ﬁivéxﬁtoﬂmroxl’xﬂes-rh&ﬁods of treating in a
thio hosphoram date ol i gonucl eotide, described in
patient g&ppdition peleretrd fiasm theollowinep by eTPRSing Esnmernsogetiytyin the

cells of]tﬁ gﬁfen{\l%o' ;Er%mg;ﬁn?lﬂﬁ%?ﬂg‘l% @%@Eﬁtﬁn G0N 5%¥uch trQFaIBFnt gn

nucl eot aving a sequence.)

eﬁ‘ectlvb @h@WnﬁbKW\Boi\ﬁbouﬁd UE&r(nWImID i, loe 2lTi as gesweibed mbgyye.f fir some
npounds 1 and 2 enp ed in the scratch ssays shown
cases, e cmdgtson mayisoghe PSSO AR s e ol hpRBYeas descnibed

further BEBAY SmphoSIi teNRsd R4t0H LA 8PN ALAYFin phaktiFests).

(a) Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, and stroke
(cells of the central nervous system, including neurons, glial cells, e.g. astrocytes,
endothelial cells, fibroblasts),

(b) age-related diseases of the skin, such as dermal atrophy and thinning, elastolysis
and skin wrinkling, sebaceous gland hyperplasia or hypoplasia, senile lentigo and other
pigmentation abnormalities, graying of hair and hair loss or thinning, or chronic skin
ulcers (fibroblasts, sebaceous gland cells, melanocytes, keratinocytes, Langerhan’s cells,
microvascular endothelial cells, hair follicle cells),

(c) degenerative joint disease (cells of the articular cartilage, such as chondrocytes
and lacunal and synovial fibroblasts),

(d) osteoporosis and other degenerative conditions of the skeletal system (cells of

the skeletal system, such as osteoblasts, bone marrow stromal or mesenchiymal cells,
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Approx. wound width (arbitrary units) Wicntrl WHt est
Dayl cntl Day4 cntl Dayl test Dayl test Fig. 4 (1) 22
wa003/po2454.5 100 Fig- 5 (1) 19 9 18 0 52. 6 10PCTFUS2008020277
(2) 19 9 21 2 52.6 90.5 Figure 7 graphically
illustrates wound closure as percent of control for
i nvention conpound 1 (astragal oside IV) in aging
osteoprregardoalellsdr at i nocytes, in the presence and absence of

20 BE  BhSDRER gt

calmﬁth@Wt thrdaB&9N, land A6e celtsef tied et dndenegslapsystein viddluding
onpar abl e to that of PX)GF, and was agai n bl ocked by

endOthPh@l leli smasith srscdrrplszan dVS@llt@éf poilagts),Addi t i onal
(g; :Egg 40dS. rg%,u a@‘ﬁ% %ﬂep.ﬂlo?l (S g)%e\” %SSJIE%F gﬁg glflted eg1thehum

ctIng a conp fective
andvazi(ﬁilﬁi’ﬁifd@ﬁ%hakdelly)[,ty, by screening derivatives of
co ounds of faormula I, , , or D in a TRAP assay as

%éﬂlﬂéfe@nﬁted@& telS)aadect , a "derivati ve"
G P BA GO Fer

tissue tix@hbwet) WHichaysurs wmweajtmbagmg‘ canday, dancey Ithegapy,moime & chronic

| ower al kyl carbamate, halogen, thiol, |lower alk
infectiqn, 6B Py Sengiit Aigorders/sensing R%ﬂelfrﬁt%celh FROVeR Jy e ﬁ%ﬂﬁ%@lems

and ot}?é ¥Hé3rat19é' &glatfbn? é&ﬁgr cénd gf‘ He MAnfhe g%étéiﬁ\e fncﬁldﬁ?é cells in the

to such yde or eto grou
lymphcmd; mtyelngi ket enygliroitolifeagey, suhky [Badridoh Jymphiohytesr mahboyies,

a further hydroxyl group); addition of
clrculawa raaswpecv’j & ﬁﬁsuﬁylaﬁc g?son%ltwﬁl{%%ﬁoeam&% Beaphils, NK
cells, aﬁgggelf g&\,eg;m%enmgpoxyl group (i.e., conversion to

ydrogen); version of stereochem stry at one or
Inoadelitedm toathe ceihtwesnotpd elﬁ@reaﬁirweacelhyp@en Whmh iangncrease in

crxiral. center use i vative'
telomerassAGHEE B3N & ibsramgulice e e gﬁl@&l}lalasl%e%laé@e pfglimited to, cells of
the hve?o PRSIAS 208 e&&rrmél g?a?ldls Mnooﬁpglugulaftﬁﬁ%”ﬁleéﬁéqgtaﬁﬁusculature

I ned above. All t’hese nodi ficati ons can
Aasam npdmplh,em the tasg o£ fHWeﬁafedtedymrhhduals, O3 h@dlsturnover is

increasgf AR el LD CORFORD (1 Sy P Sells. In AIDS

(item (g? gﬁ%‘é 'S%lgehagg gs%aeh%{xé%lgég)'e é:gﬁs‘éﬂ Byt @ar@%%ﬁ&&eh@@&f ng
HIV—restrlcted CDS8" cells. The aging of such cells is attributed not simply to abnormal
amount of loss of telomere sequences per cell doubling, but, in addition, to the increased
replicative rate of the cells, such that telomere attrition is greater thar: normal for that
group of cells. The invention thus provides methods of treating an HIV infected subject,
and more particularly of reducing early senescence of HIV-restricted CDS8" cells in an
HIV infected subject, by administering to a subject in need of such treatment an effective
amount of a compound of formula I, IT or IIT as disclosed in Section II above.

An increase in telomerase activity can benefit non-dividing cells as well as
proliferating cells, e.g. in conditions associated with increased susceptibility to cell death
due to stress, such as ischemia in heart failure or in stroke (see e.g. Oh and Schneider, J

Mol Cell Cardiol 34(7):717-24; Mattson, Exp Gerontol. 35(4):489-502). The invention

thus provides methods of reducing stress- or DNA-damage-induced cell death in a
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esterification; alkylation; oxidation; reduction;
hal ogenati on; hydration; hydrogenation; etc. A
walerswaieye of a conmpound of forrmula I, , or HeCT/US2004/020277
formulated in a suitable solvent nmedium at one nore
concentrations, is screened in a TRAP assay
of kerati nocytes or fibroblasts as described above.
subjectppiedieps @duljestioxneriencingfispherisl waditions inrféssuridue ho Seart Failure or

e effecti
stroke % gn%arslgtgltglﬁmefasﬁ | 1v1{¥| mn S?ﬁﬁ g e s%%becg ng‘l&)rlsa Ilég ? 1 élllstermg
toa suaj‘ectt gl eeEaraFsacRabattehyad éﬁ‘éﬁﬁﬁ@&ﬁlﬁ@fﬁ)ﬂf@&;oﬁfpound of formula I, II
fibroblasts, as nmeasured in a Tl AP assay, at | east

or I s0Ysajoeet iarSectiam [ shave ndaneied abdve, Sainethed menytineudethe

. Wth i sol vent, i ddition, a
prelimifily k38 ol RS 1 it LR Ribatcf TobdliGIL | 07
b tidreispedt ibe tcoﬂa\pdslﬁmsanﬁy PNEselBbELhe BrRe@MbRtadflifdiSiduals in
is assayed for wound healing activity in a_scratch
which a@%@h;/ myge gelb tipe are lapEng in thlggatiente an éfhpweahlfev@@ heﬁxtended

by cxe BRI PSE S LRSS cHAMMAIIRMAL, BEALLPuBEL N c
death. gD1Ea&eimpla g sual £giup fof E:élhd iy lyifﬁphbey’!tSsI?1 &%1 @h&xdved’s Syndrome
e

than that of a solvent control rapeutic
patients.ndpednyetion dies proddent methadiHf sakanting TSPIE@W capacity and/or

life spa!nrbt‘fffgfn?g&lzsﬁégf{ &ﬁ? d‘%}ij&gglﬁst Iénrggéﬁ?e%# % 15%%e%%é%§18merase

act1v1t}Wntsb1dicéllzrd”ﬂihapatMt Qonpising Qﬂmtrﬁsiem@q@wald aqfatfeﬁf Mitffective
as disclosed in Section Il above,

amounaﬁ%fu ﬁpnweé of famulp 1, Ak peld @s diseloradrinSection waeu nthe
compots pgn e{y afls-lzh?e fRL"g ?l’fl Dve #&?Jté‘h@@ td 5{? sQr dcg'd%ﬁﬁeﬁtthe P

yi-ng a ce I ssue In an I ncrease

occurrmglckln‘ﬁrga&ﬁmtagmgty Is desired. The ceII may be in
cul ture, trqQ or ex vivo, or withinh a s ect
Iy fygthes ﬁ%pq%ofbﬁh@ vepon finqreasyg telamegase pstaeity %S&ﬁueaﬁve to

promo’lte'r']}i;eﬁggé?)f @) %?IFsaﬁﬁraQEH S Stker a%u% $&hkofit c'i)hal%}dﬁs of the

for exanplé ancenent he replicative
epiderapdchd yventtnathus pforidepamedhdd sfitecatinghaatieet aradhirsnic Thrdition

od urther conprise . diagnhosing a conditigQn in
of the %pléfds?é@ %Jm t5rE8 0 fparent An BeFd; %@P@yge&tw%emrsﬁé%bo{% e
toplcalgﬁtB'tl'l' gaffgbﬂ%dca%a! an Qgeétiﬁ%%uﬁﬁoft%nﬂéfah&FBf laR 1&)@%&5 ed;

gnosi ng a di sease subject to treatnent by an
compounrtoﬁﬁmmulmltﬁlomrfﬁia&hsckmbdm $ection Ikaidveor tissue.

ccor i ngly he i nventi.on ovi e net hods,, of
%%sfﬁfag’la %ﬁ?&mq b opic codition gt ih & §PIAFAYS 3 Wchyles acute
condltﬁ)ﬁé QI stl‘éﬂéﬁé éu‘f{le}ééi ihRratflal SurBf, abfa%ﬁiﬂ? Rf o188 Hlcisions, donor

pat i ent
graft 51tes and lesions caused by infectious agents, and chronic conditions such as chronic

venous ulcer, diabetic ulcer, compression ulcer, pressure sores, and ulcers or sores of the
mucosal surface. Also included are skin or epithelial surface lesions caused by a persistent
inflammatory condition or infection, or by a genetic defect (such as keloid formation and
coagulation abnormalities). See, for example, PCT Pubn. No. WO 02/91999.

Desirable effects of an increase in telomerase activity in such treatment include cell
proliferation or migration at the treatment site, epithelialization of the surface, closure of a
wound if present, or restoration of normal physiological function. By "epithelialization"

or "reepithelialization" of a treatment site is meant an increase in density of epithelial cells
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conprising admnistering to a subject in need of such
treatnment an effective anount of a conpound of fornula
WO 200800002485 di scl osed in Section Il above. An PCT/US2004/020277
"effective anount” refers to an amount effective to
i ncrease telonerase activity in the cells or tissue of
the patient, such that a therapeutic result is
at the &@M%wwultsﬁﬂw armhdqlthempsz may include, for exanple,

ondi h cel | ul.ar. sene
PR TRaPe B oo et g PP s BB e Pthtie
eﬂ‘ects%lﬁﬁﬁrlﬁ@reﬁzfe ih le@m@faa,é @etn)l\ﬂ?l if BudhapsheméM iRekak @bMrage of the
telomere repeat |oss. By "increased rate of

treatmesyt §itief syraiviabef erigsaftadzgstls, éaqlﬂ @h@rnunar@eqﬁorc elasugs of awennd if

presenf, SPRELGEailoR dISORRA kipDefihl hfort Hiert 88 e mpy papicivate

in wouhfl@lo%igé bither ﬁitﬁ‘;l)aﬁﬁag QIseencia thd hdAS Doty Por @kample,
cells at an a nor early age can eventually | ead

becomtng s ehite heslsd tipgs), it covgu& thparasnd A0S, therebp Progding an
environd ﬂt W3t gfosf‘n %gehe% @é B%hgg%' ﬁ in which an increase in

oner a certarn cell types can be

’H%l’iﬁfvbﬁﬂl(ﬁﬁ alsd\eﬁxﬁéﬁpmwsmarﬁmﬂhtioﬁ\tﬂ‘mﬁd dkin PRA YestRSof any
.methods of treating in a patient a condition sel ected
perceived Ghefeta iy Gieiski sufacolpr |0thr BHENORE, Sedhsepessmetigenhanaepent.

r&. fu}ﬁleg ﬁ%le%t (l),fle Inla éﬁg‘%ﬁc?&srﬁpcfsr ea% o? Jc}{égln@gmcﬁ ca eJe' Jlsgd to

O a su In nee Suc an e

enhanca m‘épllﬁctatﬁ'fe capavitgadd egfend tifensph@of cells ibeultitens.g. in ex vivo cell
descri bed abaove._ |In sone cases, the condltlon may. al so

therapper %6}0@@@10% apfibedyrrRdudipneRy ippresiag felopeerssptivigsin the

cells. ftﬁg%%rs x% g a Q?CHQ%L ﬁ}f\f’eafeﬁml %&)ﬂ&{l&? %ﬁ?%ﬁ@f@g@g oI tly

I'n-paren

slowingltedoaree rdpaditklbssard/s ithps@asgeresikiantd togt@yssndliced ask death
aﬂ stroke (cells of the central nervous system
during icelt PERlifEEtiRBuUr ons, glial cells, e.g. astrocytes,

Iﬁ@ﬁ@tcg&l (')faé ﬁé ﬁ}ﬁkmgﬁ&fsu%afetcﬁ)/e arﬁ nt ¥ Eﬁjnyﬁ&ﬁgl of formula I,

| Seases O dermal atro
I or mhs rddsadhededbast i ydklied tcamcblak icallsnbtaikéd figm 8 eblageﬁo u45n

and hyperpl asia or popl.asia, senile lentig
"effectijp ﬁ‘éwmtpfﬁé?ﬁs 49 7B ﬁmﬁﬁﬂ%"rﬂ%ﬁw‘t fogacregsedglionperase Saivity alhﬁle

o, iy 820 LIRS 0RO BN o

Thereatplmﬂccylisamay ha:hgie[ fomekample) dtam calisg suvlascbibsr marrow stem
cells (I?gdﬁaltqe%lt 0. 6 7 989) %inre n];a%lolvxil gtlroemaﬁeclellls ()Slmonsen et al., Nat
Biotechnol 20(6):592-6, 2002), or adrenocortical cells (Thomas et al, Nat Biotechnol
18(1):39-42, 2000). Disease conditions such as those noted in items (a)-(g) above may
also be subject to ex vivo cell-based therapy. Examples include the use of muscle satellite
cells for treatment of muscular dystrophy, osteoblasts to treat osteoporosis, retinal
pigmented epithelial cells for age-related macular-degeneration, chondrocytes for
osteoarthritis, and so on.

For excample, the recognition that functional CD8" cells are limiting in AIDS
patients to control the expansion of infected CD4+ cells allows a therapeutic protocol to

be devised in which HIV-restricted CD8" cells are removed from an HIV-infected
individual at an early stage, when AIDS is first detected, stored in a bank, and then
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(c) degenerative joint disease (cells of the articular
cartilage, such a s chondrocytes and | acunal and

W@ 200600 ks f i br obl asts), (d) osteoporosis and oOPCIEDS2004/020277
degenerative conditions of the skeletal system (cells
of the skeletal system such as osteobl asts, bone
marrow stromal or mesenchymal cells, osteoprogenitor

reintrodegerckinto the)indigisluakaia later gage, Wéleattbai Haﬂlsle;hl@bso ingenbas the

kar st [ udin cl er,osi
require 30, BRUCKENATL) Phid b M ALIES BRELFIR Sended by  protpeol
involving abhtitill MRsigidtratiosySthethdividahglimbing &k Aehp@bpriate time
cells, smooth nuscle cells, and adventiti al

points {ThgseBPREAPSIEte Raiyts gawbe detatrainedrpy fllawing §Ee roglliserescence, or

by e 60 L, 48Ty LT Sbaely BT By
those dellBwvilt @b&cﬁhe sascenh) Ina@eordandt with eRSnveRitiing thd diBtedeells can
system i npai rnent, including inpairment of ti ssue

be exp@@@ﬁd@éwmhsﬁ incthe pERsgRGe ofianRepritwiiah SlanF rtglomeap gepeat loss, i.e.
compoﬁ ? fFo dp% or s SifosEd fnoé]%c‘floh? %) Jons, or wth

ers causi ng accel era ﬁ| t ur nover,

zmdrﬂﬁnl loBil, elﬁ: ian@fioagpravidesahéraodwiemneradelV Basednbérupy Mehich
(other cells of the immune system including cells in

mcludq qbéaw%h selbiporrjasios: fiom arsbiedty et ergndingehgesll Papidptionex
vivo, w%ef'ae'ﬂg tﬂ glp QMR BRGS0 o'hﬁ&j lo?%inlqﬁ’ul@ Ii,d]:[ or I as
eutrophrl’s,

specr al'i ze I'Ssue macrophag es
dlSClOSe(!DB]I Segtivn & abba@ @mhnn hmouINPéﬁeedn}@to indreh sk hielomdresstit/ity and
progenitors). addition to_.the cell types noted

therebssephaaice the lteﬁh‘fat’é’é |0Pp%cypsé§d/r~'>ﬁhWe% obfheicdiropylation. The
method € RESHPOEAEL byt Py O Cyl ERELL LAy o
vivo cefibdsed threapn dudxaahoseanogédatdse. snoot h nuscul ature, or

TR G ETBA i P o B G Tobgitroibmcel prolferation,
Wherelh? %H?@%I%ﬁ eémtag&%%ﬁe%égzvl\]% 5%@%%‘?@ S (1 t{é%a(%;ﬁatove

discloseld me8seiarsllhbbve nean hraolne eﬁhcm@dohiycréetse tekonherase activity and
senescence of. H V-restricted IIs The agi ng of
therebysqpbgnce thesreplcative CRRAFHTE AnHBE hfg.%g f#ls CeBRSPHINOR o Unt
of | oss of tel onere sequences per ceII doubl i ng, but,
in addition, to the increased replicative rate of the
VII. Epedldatiosis @hd Miethodsedfodkdmimisaration t i on is greater than

fywwm for that
e invention encompasses methods of preparing pharmaceutical compositions

useful for increasing telomerase activity in a cell and/or promoting wound healing.
Accordingly, an isolated compound of formula I, IT or III as described in Section II is
combined with a pharmaceutical excipient, and optionally with other medicinal agents,
adjuvants, and the like, which may include active and inactive ingredients. The
compositions may take the form of solid, semi-solid, lyophilized powder, or liquid dosage
forms, such as, for example, tablets, capsules, powders, sustained-release formulations,
solutions, suspensions, emulsions, suppositories, creams, ointments, lotions, aerosols, or
the like. The formulations may be provided in unit dosage forms suitable for simple
administration of precise dosages.

Anisolated compound of formula I, IT or III may also be formulated as a dietary
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group o f cells. The invention thus provides nethods
of treating an HQV infected subject, and nore
w@assiezkar |y of reducing early senescence of PCT/US2004/020277

H V-restricted CD8 cells in an H 'V infected subject,

by adm nistering to a subject in need of such

treatment an effective anount of a conmpound of fornula
supplenjenyt ormutﬂacgglcd] $orl avglediniinistSiomi dter || nutkapgaticghformulation, or

ncrease ase, act |

an oral {SRERRy A OB, oy et Mrireceuripa srades of
carriers@uh aks MA@NREI ldcRite, ABsAe] sukRfde Wtirbh,| Ssllusteegelatin, magnesium

suscepti bil'i ty to cell death due to str ess, such as
stearate} soHiam saccharinsapnd/ermpgnesiugy carpnster oRer pseda asaldiqud h

hnei der... J M, Cel | rd| 7
formulff i COHE g R e PigressT b RuB. shdehfiecemgion: o
syrup, He'ﬂﬁg sispel ¢aBer B sbRdsr Kfuid ﬁﬁtﬂlcduﬁ@blé FoeRdrafién in an aqueous
DNA- danage-i nduced cell death in asubject, such as a
carrier, §uh @stfoe ﬁwplempﬂ@xsl salinfe ﬁﬁ‘éeoé‘é dextr pemlycarali eisgtbanpbe
prefera‘tgglt h%t%{ ér {fl("rﬁ:rlnlé e 111%r fIfS %%ﬁg&a 't Fo% t?&‘? hﬁgia?]sgl Red i ifinor

amount@ GFndnSbeicl dﬂl&lliﬁ@r s'mbSﬂabgte@ @licH z[S \ﬁﬁﬁﬁlg afgeﬁﬂs Célmhlsﬁﬁhg@gﬁnts or
an effective anount of a conpound of formula I ,
buffers. agsmxsgl@tqsis@mpwnéﬁ foramla 1, Theplld maysalpebe chﬁﬁéﬁfétedtllﬁ@

emstln% rhuttr%ceu Jfépn[gul oglsit %ngh @é ?1le oew%o it (?I%\ﬁé?ltl?flalg}h g?ﬂ%%%g also

include aBegbal ekfr@ctC QghcsiahieRiiset nﬁ)qsbagalﬁﬁﬂzérﬁ)brahh&mr e at ment
of individuals in which one or nore cel] types ar

Fpr wise imgored hepding patreaiment ahefhowrsate or f:]érogg:ncq%htlons of the
eplderng ? nglggm?ﬁ/d QllaligIltJ}e[[ﬁgl %Ijrﬁl%fatga ff)p{:bg)s%ag ghljnﬁq %n%tlon

|on or resis ress-in

The vehi@mibr tépical %pplmhen arfay S dose @ﬁ‘ \@lmpuﬁffoﬁﬂﬂ lesg. iadlotion, cream
| ynphocytes present i _n Down patients. g
gel, oinjrAgBh BHER SPHYs OpPESA- d“ékesgpmﬁfo@ﬂm cah grimHYated according to

well knB\%H fxlg?ltody eTﬁ%ﬁlﬁﬁf Eé’rg@nn%/ \%Erlghé ér?)esc‘BIaEal‘Pferé YM&%’ 8P not

I'n a by T ncreas
limited tcel wikiaseadaoioly ieiulsionss géls] aﬂé lipssond ed. NEhgedriienimay be
conpri sing adn1n|ster|n to such a patient an
formulageel for eyanpleotimn GRUIEORIRYHERG GrinER1GH OF Water-igroil bage

Su1tab1éj*1§81lc§>e B66ic! (gﬂﬁ r{%ﬂentk bm gﬂ)?}{@ in HBsATRRR, S le,

use rove r stance to stress-induce
vegetable lolils Gl fatscand roulsggsydﬁlneﬁmlgydnomamdnsagnd gstetsard dlenholser
i ncr i

thereofga%fqﬁgqig@lg%%r%g%teﬁ} SPISHIB St o SFh gplsiRns also
include g?;r é}ﬁlélsggf; %‘?d/@f‘ﬁlrﬁ%_wg{, :3% gﬁl?)fi%)ﬁl(:%&ﬁf?&%%b&?gggg gfetn\gélpﬁnown
in the adf to rdmbrsa @ndisuspend éheadiscohtimmius pbasedivithorthe continuous phase.
The topical formulation typically contains one or more components selected from a
structuring agent, a thickener or gelling agent, and an emollient or lubricant. Frequently
employed structuring agents include long chain alcohols, such as stearyl alcohol, and
glyceryl ethers or esters and oligo(ethylene oxide) ethers or esters thereof. Thickeners
and gelling agents include, for example, polymers of acrylic or methacrylic acid and esters
thereof, polyacrylamides, and naturally occurring thickeners such as agar, carrageenan,
gelatin, and guar gum. Examples of emollients include triglyceride esters, fatty acid esters

and amides, waxes such as beeswax, spermaceti, or carnauba wax, phospholipids such as
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of the epiderm s, by adm nistering to a patient in
need of such treatnent, preferably topically to the
wa@bdosooeds ar ea, an effective anmount of a for nuUPEIL/DSIW040620277

" an isolated conpound of fornmula | , or D as

di sclosed in Section Il above. As used herein, an

"acute or chronic condition of the epiderms" includes
lecithilacamtlstaroh aind ifstysackdiesterasharessi divs topiédl éoetdulatiom mayrfrther

s, abrasion surg i.cal incisions

f .
inctudg PSS coRaR LS e BT SEPb § AR bssT SYERTS, Pigfgnts skin

penetr&tﬁﬁr@&ﬂﬁné&ﬁ?‘agédt.@@ﬁnﬁ%“eﬁs@%: chronic venous ul cer,
di abetic ulcer ressi on ulcer pressure Ssores, and

Iih@:ph@n@cetmale@rmosmes e elsa be Sornfudated far sdminisstatiged

poren e ke s 5L Bl R i BT Phorge
adnum@trﬁlt%tﬁiy‘tpibaﬂ?ﬁ&ﬁﬁmé HeGRtidS cdifpRind ih @sHmbbIeTVaMUtion, such as
coagul ati on abnormalities). See, for exanple, PCT’
sterile Pbbﬁologl@al aaml@zﬂgel@mmsmumwl@ @rmélaatgd a$ a almspenswn ina
11p1do ﬁ glel aglp SEsiabiby dn b 990 LStk
f Ry o adingropd ey %‘} gFatTon At fﬁe
FoeatniiBRtragdd By inB@lafibre kheﬁddtﬁ@t:b@ﬁo@fd iishermulateics, solid or
closure of a wound if present, or restoration of
liquid mpmpaﬁ% SFhedpemplatiqnsey dpo mekude @mltoméhlarmané/@r Aon"
dlsper&rnt S{lgﬁ Qé fagﬁnsé afé fgcfi‘ISt%t%rLelf‘o%El i%{lﬁ&t? i Er?ﬁstd%rrtl%leneam

Sat site

admmﬁtrﬁtl(&h r eskud afcuoé cblhpoﬁﬁlﬂb pmﬂerhﬂnga frdhyded Ehea ti@istexénalpyich,
al so be used to enhance grow h of engrafted cells,

which @B@Wﬁ Em) S@Véfiﬁlé\@ﬂéo%‘fonﬁwupﬁé@ a aelectpd skip| 6gioPaakd which may also
netod bty LAY S SALIENht SShIRRBRaRS Ol

Methuote foeprepiringsuck ﬁﬁﬁmmoﬁi ai@ kowncbri wilbbesgatent 06 those
restoratjon of normal physiol ogical function.

skilledgn et far exammie. rag gaeren fo@@@m%emﬁdg%wgﬁﬁe‘? Ed,
Wllhalﬁé A : 19 g' iR %Ban sifidd fChd Anki %s{g?@d Q&?ﬁ‘lcbﬂt? na quantity of

process ecom ng part the h
the selbd:tsé dempouwrd inya IdmmaaengcaﬂlbeaMMd @ffacti ¢ maoeidtyfor increasing
providing. an enviropnent that pronotes healing by host

telomeé‘éﬁel agtiviph i the (REBe, CGHS 8 Y¥U%ont enpl at es mani pul'ation of
f’ ?eréll)‘ltrJ Wpé?ﬂalﬁﬁ?é‘ﬁt{ aPbr RAARIEELS %%&@8&&@9 af R8st 0.1%

In's ot her pur poses, as cosnetic
(w/v) eﬁd‘lemnpmmmlt of formada fITE drelll asgesctibedt dbewppiuﬁdablglgﬂeater than

itio of _t |nvent|on can, be us ennan
0.1%, nggla ot ot bfsy U QADEPE &30 AREICTS @rgfﬁ@ﬁlyw Ochout 1%
(W/v).| @h&H+ br4 Fulta%l on'céht%o% iy nﬁ? 'oh 06 BR%K QS thddesired dose,

nonocl onal ant produ y I ncr easl ng
frequetet amkmethed ad tlelwetyyof the abteve agent

For treatment of a subject or patient, such as a mammal or a human patient, dosages

are determined based on factors such as the weight and overall health of the subject, the
condition treated, severity of symptoms, etc. Dosages and concentrations are determined
to produce the desired benefit while avoiding any undestrable side effects. Typical
dosages of the subject compounds are in the range of about 0.5 to 500 mg/day for a
human patient, preferably about 1-100 mg/day. For example, higher dose regimens
include e.g. 50-100, 75-100, or 50-75 mg/day, and lower dose regimens include e.g. 1-50,

25-50, or 1-25 mg/day. In specific embodiments, for example, the compound designated
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cells. Increasing telonmerase activity increases the
replicative capacity of such cells by slow ng tel onere
WO 2@em002kss and/ or inproving resistance to  PCT/US2004/020277
stress-induced cell death during cell proliferation.
In the case of x vivo applications, an effective
anount of a conpound of fornula I , or IP as
herein asszc(cydﬂ:wtrag@wé) ip sdraxmwed o eleptl@fiatdedst § nadiday, peeferably at
ect reff

Teast SgARY: bbb Eo R s prteh S dl I BabdoShe 1 Dis Mpinistered

ata 1e\té11%fﬁte1|ehss sotlﬂga%bspréfa@m%ﬁeag tobang ARl cative capacity
/or Iife span of the cells. The explant cells ma

Stmldies dresupiport ce?thlve}tlogtlmarte thag Ihesg@rhpa@ndmféomla
bone .mar

have e§fq?18ﬂt;‘tflo%v&ﬂ%@hr(y§ ﬁt)fggﬁt)fﬂ(gg’ aﬁB or ex?\{gp? aorF%rceﬁ%thwe compound
cycloaitl%g@xoﬁ@% Ras £8idve fof ?e@ﬂs@ %ﬁ@t@ﬁﬁlﬁh&ﬁiﬂoﬁ otsntlal MORB A RS

i ot echnol 18(1):39-42, 2000). sease
test, emplogingi Sodgoralehlipimiroge taster @Uaunﬁ TxSysl A0, (Tg)15dbova 1537

may, .al so be ect t VO ed. t hera
and £ 80k 2y g MIRLAE hestle o oadiPu SBT3 1 wi Rl totpgped
systenﬁéaﬂ?tiﬂ@ﬁltagﬁé mela@sr RSPy A RARe S s UpPtot T0eRb/ke.
ost eoporosi s, retinal pignented epithelial cells for
No sigafieantedaselgpersent changrsgeate phserond, for troales @ﬁ:@@m@sm pehavior

hritis nd SO _on
Ceating) FeBRRED s Reie R OrelS s Bt TRTR: Bvery ey, adrappls oo
Spleenﬁn@&ag%%}e@g(guﬁ@ eftistsl. the expansion of infected
CD4+ celTs allows a thérapeutic protocol to be devised

in which HTV-restricted CD8+ cells are renpved from an
ExampleV- i nfected individual at an early stage, when Al DS

is first detected, stored in a bank, and
thenrelntrodu%ed |nto tq% ' i Vi

a | ater stage,
. Y OSK) otidlg gét red CE) 8+
&.oHThus, an |nd|V|duaI s life can be
a_grot ocol involving continued
bof that individual's limting cell#at

appropriatg f+nme points. These appropriate poifitg can
Lo, _be det e neg—by follomﬁng CD8 cel | senescenge,yOr by
t 3 the | engt € res wthi \ CD8+
HO b 8 an i ndi cati on of when those OH
dheco ,

p I n accordance with
S C

t he store an be expanded igofityEEe-1n the
presend@ aﬁ*agent whi ch slows telo -*éonepeat | oss,
| corrpoﬁﬁd 0 formula | , or | as discl oied in
Sect?on Il above

To astragaloside IV (1) (5.00 g, mmol) was added ““HCI-MeOH 10” (TCI America)
(500 mL) and the mixture was stirred at room temperature for 7 days. The reaction
mixture was concentrated to about half volume under reduced pressure at 20°C (do not
heat). The mixture was partitioned into aqueous sodium bicarbonate and ethyl acetate.
The aqueous layer was extracted with ethyl acetate again. The organic layers were
combined, washed with saturated sodium chloride, dried on anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue was purified by column
chromatography (20:1 ~ 14:1 chloroform/methanol). In order to replace the residual

solvent with ethanol, the purified material was dissolved in ethanol and the solvent was
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Accordi ngly, the invention provides nmethods of vivo
cell based therapy, which include obtaining a cel
w@opabaritdn from a subject, and expandi ng t he P€I/US2004/020277
popul ati on ex vivo, wherein the cell population is
treated with a conpound of formula I , or HEas
di scl osed in Section Il above, in an anount effective
rernovleé upder iedeecdpssher tagdosd 2 (%l tgy 6@?’@) t he r e by enhance

NNRFCER oD FERR g et 4P, el S R T

3HD), 0 913 @ S JBOI-l aéﬁpmgim i10m1 @;um}eqtlg Qs, t3rHaa11 mens, &), q>Q7 (s
ce base theragyfﬁesuc as those noted above.

3H), 1a9"f2u9 (lﬁef‘Hér%%(dfre( it 7 1HwB 4 (@n/ pridvé Hes 18D, rﬁeiﬁﬁd, 1H)

f I=p t erei e
5350 G ESVERL PRI 3E0LL 00 o IS8, B ST R s posive
491 (MI#H)', a&gdt1w54EM+ABO§SGQEJ(D@/IéI‘ck A@Mselgel GO ANBING: 1
effective to increase tel onerase act|V|ty and t her eby
chlorofpmmypethanal replicative capacity and/or iife span of
the cell population. VH Fornul ati ons and Met hods of
Adm ni stration The invention enconpasses nethods of
Examie @p Brépacativhasiea@uindyd, 60adT0Bdh iZ3nacals e IVF(@Y: Removal of
L ncreasing tel omerase act|V|ty in a cell and/or
1 (€0) HICS AT ANTALAIOSIC A X A | th I\ L] A JOLR ARG
conmpound of fornula I, or Pl as descrlbed in Sectlon
Il is conmbined with a phar euti cal excipient, and
optional | i th other nedi g{nal agents, adjuvants, an

The conpo iclons may take the form of
1ized powder, or liquig

ro%xampl e, tablets, Qdps g

TS, i hed Iease f or mii@t.j-ome, 3
[ , Sl ons, suppositories, (Crg
/\ointnents, | otions, & sobsg, orf®heXTi

formul ati ons may be o ided in unltcﬁbsage
sui table for sinpl BOadyj M'stration of preci se dosages.
f\n i sol ated conpound o formula I, or |I may also ;)e
ormul ated as a dietarysuppl enent or nutraceutica
for oral admnistration. For a nutraceutica
formul ati on, or an oral pharmaceutical fornulation, |

Eapsabtienek @stpag@myleulwcﬂlu 160 sh A 2fumenel) ipanethazal €80 i) was

addied SRR 8 Budo o PG clihre WACKRARE e RF 3T AR BB g

15 room ﬁﬁtp@fmﬁﬂenﬂw iR vaipanes ﬁrﬂmeﬂﬁf Bostateandrwitet! SEhé Brganic

oral |iquid
layer was washec? with brine and dried on anhydrous sodium sulfate. The solvent was

- rermoved under reduced pressure, and the residue was purified by silica gel column
chromatography (20:1 ~ 10:1 ~ 7:1 chloroform/methanol) to afford the rearranged
product § (24 mg, 4.0%), monoglycosides 6 (172 mg, 2 1%) and 7 (29 mg, 3.6%) and the
20 aglycone, cycloastragenol (2) (326 mg, 52%).

GRIN140724: ESI-MS m/z 623 (M+H)" CssHssO00 = 622

GRN140725: ESI-MS m/z 653 (M+H)" CasHsoO10 = 652

GRN140726: ESI-MS m/z 473 (M+H)" CsoHusO4 = 472.

'H NMR (400 MHz, CDCL:) & (ppm) 0.72, 0.85, 0.95, 1.05, 1.11, 1.17, 1.18, and 1.25 (s,
25 3H each), 0.9-2.1 (m, 13H), 2.20 (d, J="7.4 Hz, 1H), 2.4-2.6 (m, 2H), 3.42 (m, 15,
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formul ati ons, the conposition nmay be prepared as a
sol ution, suspension, enulsion, or syrup, being
waepplodeds either in solid or |iquid form suitabtBUS®N4/020277

hydration in an aqueous carrier, such as, for exanple,
aqueous saline, aqueous dextrose, glycerol, or
et hanol, preferably water or normal saline. If

3.70 (dési T €, Sthdzcomp K3t (qon=rfey R, ddl)c 6rSdbns,nihpors.57 (br s, 1H).
anounts o f non-toxic auxiliary substances such as
wetting agents, enulsifying agents, or buffers. An

Exampl8 8! 34 e/ 1£HPAUN doatibeofb A dtone P4: P! may al so be
incorporated into existing mtraceutical fornulations,

€ouipousdss? aldalﬂaiuehm avero nb'remddomtbf@ing tehihemethyd of Kivagawa

i ncl ude an_he ch a act .
19836, 3 v Ee BRI e 08 OF pet 2o ie N CrtroREEd Brpesther with
a smallerr%ﬁid&ﬁﬂbft% 1@téaetratea€dﬁh€eq% C ﬁ»{k,ﬁainﬁnﬁ QHI@Mdh?&ﬁat@foxHaﬁon of

epiderms, a conpound of fornu , 'S

9gaW#b0nuIated for topical adninistration. The vehicle for
topi cal application nmay be in one of various forns,
e.g. a lotion, criedim gel, ointnent, stick, sprays or
paste. These pfaduct fornms can be fornul at ed -agtordi ng

to well f?hods. They may conprise variods types
iers o4di ng, but not limted to,] 46l utions
ACg et gions, gels, apd |i POSOnEf herri er
accPBYeAf or il at ed, for exanple a® a ul|si on, having
ansQi gater or wat er - i n-.siol pase
hydrophoblc (o] I§T conponents enﬁk@yed |ﬁ N sdaoNS
i ncl ude, 4ot €xXempl e, vegetable oils, ani fats and

oils, syntheﬁ%t hydr ocar bons, and ester% arg]_af‘cohol s

t her eof , gi ncl udi ng pol yesters, as wel ljg

or ganopol ysi |l oxane oils. Such enulsions also i ncl ude

an ermul sifier and/or surfactant, e.g. a nonionic
Exampsleinf Bedpanition 9fdl{seFiare tyelehckiagemof 10t he art, to

di sperse and suspend the di scontinuous phase Lvi t hi n

1pa sebyionof éesahswaébo mgh @ 0p3gimmpfipmethagp] was added sodium

oIl SO, S0 PR SATBRED B e

overmgme rhe mixturavag willifedevith ehloriafbrm ¢A L) andelineeity subjected to
nmpl oyed structurlnE%agents i nclude | ong chain

silica g ¢ E%lﬁmnschr@mtﬁg%hss bﬁblprﬁpé@ﬁeptham%hwt%éﬁw QGmgegupant.).
ESLNE% &4@H2+@MP§K5eLg¥hene oxide) ethers or esters
ereo

keners and gelling agents include, for
exanpl e, polyners of acrylic or nethacrylic acid and

Exam6 5 € Forihese6f trioRO L ¥ B€ E}Zc%l(ﬂm:@tgémol%d natural |y

occurrlng thi ckeners such as agar, carrageenan,

The 3, 6, 16-trione derivative 11 of cycloastragenol was obtained by CrOs oxidation
of 2, according to the method of Kitagawa et aZ., Chem. Pharm. Bull. 31(2):689—-697

(1983a).
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gelatin, and guar gum Exanples of enollients include

triglyceride esters, fatty acid esters and am des,
wWoRMEBIRWENh as beeswax, spermaceti, or carnaubBCTES2004/020277

phosphol i pi ds such aslecithin, and sterols and fatty

acid esters thereof. The topical fornulations may

further include other conponents as known in the art,

penetratlon;enhan0|ngAagents Sunscreens etc. The
pharnaceuthah conpositions may al so be f rmul ated for
adm ni stratkon parenteral |y, transder {1y, or by

lable |V sol ution, such as, Erile
pid or phospholi pid,

©al | sali ne. The co
xnjan aqueous enul si on.

I at’ed suspension (i n
na | i pos8mal suspen

‘@r dm ni stration by i\nhal &hifbg,, the active conpound

i s or %ated as solid or I|qU|d aerggol particles.

The formulation may al so include a propellant and/or a

To apelusiantof cydledstrageriob () ¢S@met, ©. T @ginkdl) at dicldercmswhane (5 mL)

were adgiib pisHa ieing (PG B § “Ereradetnd Rvaoy b Bt 0 12
mmol) d:{h'e ngﬁfuﬁgwﬁs L e{tquC?v%{it%ﬁtl I MRS i@l re GREREAREY bifbited

ecte I n region, may al so i ncl ude
to silicp@ehaﬂtmn mhﬁmﬂmograplgr @uibs tl nleeeaneftioh acstat) ippatile (17 mg,

al cohol s or cerol. Methods for preparing such
30%)?%ﬁ5%€ axk known or will be apparent to those
: < —'33‘7%"13 NMR{406 Vgt @PCl
12: E%tgénglgzeﬁﬁé g[:¢3élgc8g§ E%? 6(I rans & W k3?6 (ppm)

0.32 (4,995%.7 Hneu@oﬁpl@s(duem 1 szH{)a,omQh (5 38D)e 6. 98i(k,| 30 A 10 (5,

380, 1k e e b e TR dsaea 16 SRbuhd4 (56D, 219 @4 J
=13.7 9%@951'}992%%' HFEPL@S@H%CIH)V Bt2V7 gut Iﬁ? 3 9f @gtsce)4 s Otz

tissué feferably, the pharnmac
1H), 3rilit tatedt4 Ha) 1Id) d3astd,iJon 78pht Azs 1H). | east 0.1% (W v)

13: BRI BV et oSt o0 o, T BB 05 PR 8 (o

0.35 (PIAL arsaﬂq&ylmootsq&a]bpum P, By mﬁ%s BEDf e0abloyntA 749, 1.03

about 1% ol ce of a sUitablé concentration
(s, 3HY dpﬁﬁw@s3Hh I hZ:(SQBH) slub”h(saéH) He.2d€s,i 38 1ddise, 3H), dofife(sc§H),

220 EXLIATUD ST T o BRI 90

=10®, AYED 13 43 (m, q@gages
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are determ ned based on factors such as the wei ght and
overall health of the subject, the condition treated,

W@ ewsndys of synptons, etc. Dosages and concenPCHUSNE020277
are determned to produce the desired benefit while
avoi di ng any undesirable side effects. Typical dosages
of the subj ect compounds are in the range of about 0.5

B ' i about

A0, T o S e SR LT o i
above.lng@;l‘%gl ,fjé&léﬁrlefti%ﬂ' etif§ Mg@ﬁd%/;gjndi'ne%ve %5mx§9e 0914 tmder

spe(:| ic enb ment's, for exanple,

productd apd IH dnoes pgrdatgdherein as 2 (cycl oastragenol) |s

adm nistered at a level of at least 1 ng/day,

preferably at least 5 ng/day; or the conpound

desi gnat ed herejsras 1 (astragal oside (%) [

admi ni steredar't Sa level of at le

preferably a east 100 ny/day. Stwygdi

the inve i ndi cate that th pounds of fornmula

&ht bi oavai dcbomy toxicity.

For e~a represent und,
CYJS agenol (2), waslneg atilvé for reverse
HsCOQ8acheEial nut at i onFi456CeNt l ¥n the Ares test,

enpl oyi #ePIBkI nonel | a Typhi nur PEAEst er strains TA9S,
TA100, TA1535, TA 1537 and E. coli tester strain WP2
uvrA1 at levels up to 50 ng/ plate. It was
wel | 1ol erat ed system calty in Sprague-Dawl ey rats,
after single intravenous injections up to 10 ng/kg.
| Sfo significant dose- dependent changes were observed
Exampple (/Brayietd B0 2GSt ol Ireteritionf acetyl
gr 0SS wei ght, organ wei ghts (heart I ung liver, |
TOUP¥i dneys, adrenals and spl een), hemat ol ogy or clinical
chem stry. Exanpl es Exanple 1. Conversion of
astragal osid OfRp (1) to cycloastragenol (2) To
astragal ogtTfe’ IV (1) (5.00 g, mmol) was added
"HA - MeOHNA0" (TCl Anerica) (500 nml) and the mixture
was s d at roomtenperature for 7 days. The
] s e was concentrated to about half vol une
ndu educed pressure at 20Q0C (do not heat). The
HsCOCO e was partitioned into aqueous sodi um
bi cdrdvonas e and et hyl acetate. The aqueous | ayer was
extracted w t1p et hyI acet ate again. The organic |ayers
were conbi ned, wash wi th saturated sodium chloride
dpiasglusion oﬁﬂﬂ)@p glgsogga,wlg dp dgpgthylformamide (3 mL) were added
iodomethane (0.75 mL, 12 mmol) and sodium hydride (60% oil dispersion, 40 mg, 1.0
mmol) at 0°C under nitrogen, and the mixture was stirred at room temperature overnight.
Water was added, and the mixture was extracted with ethyl acetate. The organic layer
was washed with water and brine and dried on anhydrous sodium sulfate. The solvent
was removed under reduced pressure and the residue was purified by silica gel column
chromatography (4:1 hexane/ethyl acetate) to afford the compound 16 (29 mg, 92%).
ESI-MS m/z 603 (M+H)" CssHss07 = 602. "H NMR (400 MHz, CDCL) § (ppm) 0.33 (d,
J=4.7Hz, 1H), 0.56 (d, /= 4.7 Hz, 1H), 0.82 (s, 3H), 0.89 (s, 3H), 0.96 (s, 3H), 1.06
(s, 3H), 1.1-1.9 (m, 17H), 1.13 (s, 3H), 1.19 (s, 3H), 1.23 (s, 3H), 1.97 (s, 3H), 2.02 (s,

3H), 2.3-2.4 (m, 2H), 3.05 (s, 3H), 3.23 (s, 3HD), 3.81 (dd, J = 9.0, 6.6 Hz, 1H), 3.95 (td,
43
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and concentrated under reduced pressure. The residue
was purified by columm chromatography (20:1 ~ 14:1
w@ bdosoaR2es nf met hanol ). In order to repl ace theP@EEFTIOE020277

solvent with ethanol, the purified material was

di ssol ved in ethanol and the sol vent wasrenoved under
reduced pressure to afford 2 (2. 1 g, 64*M>). 1H NWR

J=17.8,COCHz3)HY 4 Ppbfid, 0=310.004.7H=zAH), HZO (&)= 24483 (s, 1H)=

4.3 Hz, IH, 0.92 (s, 3H, 0.93 (s, 3H, 1.0- 1.8 (m
13H), 1.11 (s, 3H), 1.19 (s, 3H), 1.22 (s, 6H), 1.27

Examélé 7¢3 : ﬂ_)repa:l'atg)'n & 1QS, iﬂdirﬂ%mx@ cv?t%e{s%agellof 178 R'é'ﬁrovél"(pf acetl

: 9, J = 11 ) 3.50 (M ;
croup8figm (&, J = 7.4 Hz, |H), 4.65 (q, J =7.4 Hz, IH).
ESI-M5 m z Po

Lééve 491 (M+H) +, Negative 549 (MrACO)
TLC (Mer ck, Hel gel 60) Rf= 0.33 (6:1
chl or of or it hanol ) Exanple 2 . Preparation of

conpounds 5. o6 and 7 from astragal oside IV (1):
Renoval pf fgl ycosides from astragal oside IV (1). with
and wrth concom tant rearrangenent To a sol ution of
psieCPKB (1, 1.00 g, 1.28 mmol) in nethanol
was added sulfuric acid (0.4 nL), and the

e was refluxed for 1.5 h . After cooling to room
rr:perature the m xture was poured into ethyl acetate
and ®Water. The organic |ayer was washed with brine and
dried on Yhhydrous sodi um sul fate. The sol vent was

d

DIRHTE grROeLs bR 4088 AREDAM Sod P mb e R SR,

methailé; & nl)lv&fﬂtlﬁfedfaofdn&ﬁeémpmtdre for 48 . oWhtérheasraglded amg ehk
4. 09 | 7
nuxtur%r))ggs;q%agteé ysgth:%}:lyl gg;gh{/%é aﬁgg 8?@%&35}%}3@ g?gé%vasﬁedz wﬂg water and

e YR AP B e

pressub§And Mid-i)esiﬂué)ﬁﬁk—lﬁ@@éd by 6Biza GEINDAGTIR? BhroEStogvliphyl(2:3473
i Rt o BRGS0, MY, SEC S)f
h 9 1 3 S

ESIMS it 3o (JHIFRCG b D318, R b Nl AEDC) b igprh 632 (.
J=47TIB, 1H),9).4-TZ%1, UH 4.|3 g;asm)q ,o.%n (sgsmArez? qlsH;H) 5. @K?(s( BH),ol, 1-

I 5.57 r.s, . a ce Qn. Q
19 (. V| b1 (S PHLEL Ry D1 8- Plamitc & S B2 4D 3.06
(s, 3HY®Y &5 QDSA) Nesh arcandi 81 (@, fhe #ef Begd 9fn spemg =94 6.6
Hz, 1H), 3.96 (td, J= 7.8, 5.5 Hz, 1H).

HO
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1983b, cited above. Briefly, acetylation
of astragal oside IV (1) provided 9, together with a
wa@pmblenr4mnount of the 16-acetate counter part.PCT/US2004/020277
Pyri di ni um chl orochromate oxi dation of 9 gave 10. OAc
10 Exanple 4: Preparation of 4 (see Fig. 1) by
deacylation of 10 To a solutlon of 10 above (10 ng
Example Y00 3AKaylakipn jofi 3 pediagety astralebng] €l ] e €
10 nmg, 0.26 mmol ), and the n1xture was stlrred at
oom tenperature overnight. The m xture was dil uted
with chloroform (3 nL) and directly subjected to
silica gel col no chjonatography (3:1
chl or of or mf : \r) to afford 4 (8.0 ng, quant.).
ESI-M5 mz {83 (MrH)+ CAl H660 4 = 782. Exanple 5:
Formation pfyftione 11 of cycl oastragenol 2 The 3, 6,
16- trlo'- i'vative 11 of cycl oastragenol was
& oxidation of 2, according to the
Kl tagavxé et al. Chem Pharm Bul I .

689 - 697 (1983a). Exanple 6. Acylation of3- or
&nmxyﬂhgroup of cycl oastragenol (2) 12 13 To a
solution of cycloastragenol (2) (50 ng., 0.10 nmol) in
di chl oronmet hane (5 nmL) were added triethylanine (0.030
nm., @822 mmvol) and pival oyl chloride (0.014 ni, 0.12

He dhukh :’o;%aé;&dﬁa&: &1 Bopdb e Fomeine Wizl were added
T
was stif8id Nﬁomztelﬁﬁ&a’(%f@ﬂz{jﬁ Mo8E wabddded 1aidMiRe (iRDrdVivias
extracge%gwgﬁ et?lyf_i;) e{%e g’lél?e'(z Qrg agisé] la§g4\§%s \?ésheé p}_q%t’h \gétgrgar%giriré ﬁ;d
dried érn &ﬁhgarcgls GH&hulJﬂZéiﬁfatGe&D il@e §c§ven? Iﬁoazs ré-mé@ed(lﬁldel?’wduce?_dlz}%%ssure
and thle h#s,ldub BB I(udl,ﬁed by sific® gdtcoluhm chﬁolﬁétogrmphy ):1 haxdng/efltydl,
acetat%}t& give thefzoglpogfnd %143 96‘%) J=1 Ak, IH, 532
"H NMR (400 MHz, CDCL) § (ppmm) 0.31 (d, J= 5.1 Hz, 1H), 0.56 (d, J= 4.7 Hz, 1H),
0.80 (s, 3H), 0.88 (s, 3H), 0.96 (s, 3H), 1.1-2.0 (m, 18H), 1.15 (s, 3H), 1.17 (s, 3H),
1.28 (s, 3H), 1.34 (s, 3H), 1.96 (s, 3H), 2.02 (s, 3H), 2.28 (d, J = 8.2 Hz, 1H), 3.30 (s,
3H), 3.33 (s, 3H), 3.81 (t, J="7.2 Elz, 1H), 4.17 (m, 1H), 4.5-4.6 (m, 3H), 4.7-4.8 (m,
3H).

rou

Example 7E. Removal of acetyl groups from 18

A mixture of 18, above (3,6-diacetyl-16, 25-di(methoxymethyl)ether derivative of
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13: ESI-M5 mz 575 (M+H) + C35H5806 = 574. 1HNMR (400
Mz, CDA3) d (ppm) 0.35 (d, J = 4.3 Hz, IH), 0.51 (d,
wWa200540@4+Hz, IH), 0.92 (s, 3H), 1.0- 2.0 (m 1F¢H/PSDHOR0277
(s, 3H, 1.09 (s, 3H), 1.12 (s, 3H), 1.17 (s, 94, 1
.21 (s, 3H), 1.24 (s, 3H), 1.28 (s, 3H), 2.29 (d, J =
78HZIH),253mIH),350mx$373 (t, J =
cycloaptragese)]) (16§ mga 05D5Q nieholpand spdivgn mgti (O|5H)101/I4 1@1@6’@1@01

Acet t d
10 mig s SHEER ki e 5ot E Fhoulh BREGALR AP G Bidilre was
extracbéCRTtH g dRtddie TR gshiOfkbt wEawashbE Samh wedet 8l BRRvRd
Briefly, "acetylation with acetic anhydride/pyridine

dried gla@@lyalrwﬁswdm@ wilfata @ha p@lfverﬁrwu@mp\'@dwldrs rqducebpressure,

and t' BT ey Qe f5 Q0P o) SRy IR i1 eanesspi

acetatg):ﬁ‘i aﬁ‘or&ﬁaerl(rﬁeth@kyﬁlb??D@ﬂleﬂéorﬁ]&QmM9 @o@x2onwpl ) in
met hgl f or mam de rg wgre added i odomet hane (0.75
ESI-M#$ m/2 570 aﬁm&@@v arA 78 yHrINWR (49%1blz) CBICIp Sr(epon 0.32 (4,

7= 4405 0y 0 7 kel R enan P o 300, g . 1800

1. 15(&(\33}@)" 1 sasi@)ed 2204 3H)e1a9>(wma 139 (§3H)agRe¢d W £18.6 Hz,
et h%/ acet ate. The or%anl c_layer was washed with water
By

1H), 328 By 15k 330ds.d? Fod3 8 (&ﬁ@d?é@i@éhﬁhﬁ@b(ﬂﬂ&tﬁz%ém

15 (BIEFS, YAl R S HCOT FBUESHPLIRIE BN, 471 o

J=70EI29HHD0@V@EHM=€¢AH2eXHme/ ethyl acetate) to afford ‘
t he corrpound 16 (29 ny, 92% . ESI-M5 nfz 603 (M+H) + C3
H5807 = 602. 1H INWVR (400 Mz, CDCIS) d (ppm) 0.33 (d,

groupg,g(mﬂH) 113(s 3H)~119(s 3H) | 123(3'
3H), 1.97 (s, 3H), 2.02 (s. 3H), 2.3- 2.4 (m 2H).

3.05 (s,"3H), 3.23 (s, 3K), 3.81 (dd, J 9.0, 6.6 Hz,
% = 7.8, 5.1 Hz, IH), 4.54 (dd, = 10.9,
: , "4.70 (td, J:94 4.3 Hz, IH). Exanple
7C. Prepgr@tion of 16.25- dinethoxy cycl oastragenol .

; ‘al of acetyl groups from 16 A nmixture of 16
6 nmol ) and sodi um nmet hoxide (0.5 nol/L in
6 m.) was stirred at roomtenperature for 48

er’vvas added, and the

f C:)H
20

To a solution of 15 (30 mg, 0.049 mmol) in dimethylformamide (3 mL) were added
added iodomethane (0.75 mL., 12 mmol) and sodium hydride (60% oil dispersion, 40 mg,
1.0 mmol) at 0°C under nitro gen, and the mixture was stirred at room temperature
overnight. Water was added, and the mixture was extracted with ethyl acetate. The
organic layer was washed with water and brine and dried on anhydrous sodium sulfate.
The solvent was removed under reduced pressure.

To the residue was added sodium methoxide in methanol (0.5 mol/L, 6 mL), and
the mixture was stirred at room temperature overnight. 10% Hydrochloric acid was

added, and the mixture was extracted with ethyl acetate. The organic layer was washed
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m xture was extracted with ethyl acetate. The organic
| ayer was washed with water and brine and dried on
wapgdews sodi um sul fate. The sol vent was r enB@BUS2004/020277
under reduced pressure, and the residue was purified
by silica gel colum chromatography (2:3 hexane/ et hyl
acetate) to afford the di nethoxy diol conpound 17 (23
with wager @blrineEst -ANs] mizarhydrouMsefismGadhs. hesobeat wiHMved

undergrggu%ﬁw éisge,'_&u?a)tp%brgg gr%wgi ggnfg% byJ%léilc@;eYEc}luéggc’hro%agé graphy
(1:2 llé%ne%%ﬁyl aéetﬂ-te) ﬂeﬁf&m 201(6'3’)mg lo3bd) (s, 3H), 1.20 (s,

3H) , 2 (s, 3H), 3H),"2.3- 2.4 (m 2H),
ESI-MS @6z é@§ (MH’II‘I) GnEBz@s SIB)I‘H) THINBR (490 MHy, CBCid 6((lp[ir,n) ?.33 (d,

=431t 3 &7 B el e g Pt o3 sty i 3,

1.04 (@f3}3> @ 1di @cstyh. 2@ve§ 9Rg! 1. ngmm?( 143 (W3t}f) Q@%G{HUQW zpfﬁz
18 To ‘a sol ufion of ny, nmnol )
1H), ?dwfq dr—oh@eﬁgméHola 17L(F, mé%@mm 351 (td J 9.8, 35Hz 1H),
ORr PRY: th anj 1 nmL) and chl or onet hyl net hyl
3.72 (gfl’hjzr (3%54 ﬁf)ﬁba dgfﬁé H}Q}(ture was stirred at room
tenperature for 24 h. Water was added, and the m xture
was extracted W|th et hyl acetate. The organic Iayer
Examplg & AspAlkglition phfrea thedroxmld diicyeleasiragenty insghoglycasite/ 8r ous
sodi um sul f at e. The soI vent was renoved under reduced
pressure, and.the residue was purified by silica gel
colum chro to@raphy (3:1 hexane/ethyl acetate) to
gi ve the cohpound 18 ( 114 ng, 90% . 1HNWVR (400 MHz,
CDCIS) opm 0.31 (d, J = 5.1 Hz, IH), 0.56 (d, J
: H) 080(s 3H), 0.88 (s, 3H), 0.96 (s,
| BH¢m 18H), 1.15 (s, 3H), 1.17 (s, 3H),
3I—|), 1.34 (s, 3H), 1.96 (s, 3H), 2.02 (s,
28 (d 8.2 Hz, IH), 3.30 (s, 3H), 3.33 (s, 3H),
.io(tp 7.2 Hz, IH), 4.17 (m IH, 4.5 4.6 (m
3H), 4] 7- O§(m 3H). Exanple 7E. Renoval of acetyl
gr d¢ps ;romDHsS A m xture of 18, above
(3, 6-di aéetyl -16, 25-di (net hoxynet hyl)ether derivative
of cycl oastragenolZ)l (102 ng, 0. 150 nmmol) and sodi um

B Qo o8 0 b AR Gk G Gt hlded
1odom'€ih>éﬁé‘(leO was 1%&@19%@ Wl ﬁ§d})éde B65L & &apeﬂ}sn,%qag,' €s

| ayer was washed Wwith water and brine
mmol) at 0°C under nitrogen, and the mixture was stirred at room temperature overnight.

Water was added, and the mixture was extracted with ethyl acetate. The organic layer
was washed with water and brine and dried on anhydrous sodium sulfate. The solvent
was removed under reduced pressure, and the residue was purified by silica gel column
chromatography (3:1 hexane/ethyl acetate) to afford permethoxy compound 21 (33 mg,
57%).

ESI-MS m/z 751 (M+H)" C4sH74010 = 750. "H NMR (400 MHz, CDCls) § (ppm) O.21
(d, J=4.7Hz, 1H), 0.47 (d, /= 4.3 Hz, 1H), 0.8-2.0 (m, 17H), 0.87 (s, 3H), 0.89 (G,
3H), 1.05 (s, 3H), 1.13 (s, 3H), 1.17 (s, 3H), 1.22 (s, 3H), 2.3-2.4 (m, 2H), 2.67 (dd, J =
11.0, 4.1 Hz, 1H), 2.92 (t, J= 8.2 Hz, 1H), 3.06 (s, 3H), 3.1-3.6 (m, 6H), 3.22 (s, 3H),
3.32 (s, 3H), 3.35 (s, 3H), 3.48 (s, 3H), 3.49 (s, 3H), 3.59 (s, 3H), 3.80 (dd, /= 9.0, 6.6
Hz, 1H), 3.94 (m, 1H), 4.24 (d, J = 7.4 Hz, 1H).

47



dried on anhydrous sodi um sul fate. The sol vent was

renoved under reduced pressure, and the residue was

w@eoosoieds b y silica gel columm chromat ogr aphyPC1/DU$2004/020277
hexane/ et hyl acetate) to afford the

di (et hoxynet hyl ) et her conpound 19 (80 ng, 92%.

ESI-M5 mz 579 (MtH) + C3 H5807 = 578. 1H NMR (400 MHz,
Mﬂﬁ&)_@mimbm of 331, %}tnrﬂethdxv?amg_ngibl_okﬂﬁ_(dgﬁ&lxm
1 1- 2.0 (m
. 3H), 1.29

: 2.29(d, J =8.6 I—Iz IH), 3.28
3H), 3.33 (s, 3H), 3.53 (m I H),

.2 Hz, IH, 4.18 (td, J = 7.8, 5.5 Hz,
@—66Hz IH), 4.54 (d, J = 6.2 Hz,
%) =7.0 Hz, |H), 4.76 (d, J = 7.4 Hz,
3eV| ationof triacetyl

2%y 157 followed by renoval of acetyl

To a solution of 15 (30 ng, 0.049 nmmol) in
Hycodimethytt ormam de (3 nL) were added added iodonet hane

( 0/ R BH, 12 mmol) and sodi um hydride (60% oi |

di spersion, 449 ng, 1.0 nmmol) at COC under nitrogen,

and the m xture was stirred at roomtenperature

doer solgiun. of\2AL(B10 mg,sO.84iel exlnolpmdnéthaenali( ka m@wmadded sulfuric

+ s QLA e A B il
was eSPsb Y |eflhgf Scetdfe® BRI eMic gr d@g@gzx d%gle\Rf Bfne and

pressure. the residue”was odi-um net h | e In
dried nmmhiazdmus(sﬁdiﬁmmdﬂfdie E‘hﬁhc)lvemwwhstrhmomd(mndeeramsed pressure,

and thRy Y PUETRE W S GRS RO RS PRY (4 ety
acetatgywﬁg,g_ng\@gqn mb)é acet ate. The organic |layer was
he

W th vvate brine and dried o n anhydrous
10 ESI-MSdi/if3 3 (VIf-H eCssHieOs ol 33ent HAESR €O \WHZz ADE:) Be(;ipmbd) 73 (s,

3H, @%%%chmt%&aaﬁ@ PA0 S aEpakos s ig. Lobia B, 34 G

3H), 834 & l 0 (1 lytoH
H), | c‘%‘g ﬁs%%ol ﬁs maNQ%@M@?zﬁﬁzfﬁ dg,)ﬁ—l nf"Hz lH)(,d3 .09 (s,
3H), 324(s4 38,134 (sH)BH)oms) @d, J 3 94, 4.6 Bz | 1), H)98 (@n81H)25.’12.5 (br d, J
&@ 7H) | o 91 (s, 3H), 0.93 (s, 3H), 1.04 (s, 3H),
=35 thﬁl 1.20 (s, 3H), 1.22 (s, 3H), 1.23 (s,
15 , 28 (d J = 7.8 Hz,

Example 10A. Alkylation of free hydroxyls of cycloastragenol monoglycoside 7

23
Compound 23 (18 mg, 53%) was obtained from 7 (30 mg) according to the

20 procedure used for preparation of compound 21, above.
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IH, 2.60 (q, J = 10.9 Hz, IH), 3.17 (s, 3H), 3.27 (m
IH, 3.51 (td, J =9.8, 3.5 YLz, IH, 3.72 (dd, J =
WO@20®5/0802%5 Hz, |IH), 4.62 (m |H). Exanple 9A APKyUS10000620277
of free hydroxyls of cvcloastragenol nonoglvcoside 6 0
CH OCH3 I 21 To a solution of 6 (50 ng 0.077 mol ) in
di met hyl f or mam de (4 ni) wer e added i odonet hane (1.0
ESI-Mf_in/2 B kbt BT) 2 fleh Feo@kd ﬂmﬁyd&m@éR((GOO/&\&iz @Pehed £pom) 0.20 (d,

7= a5 B, Yl e b e o, BT o R B0 BE Do 2 o 310

1.05 (él\émr RIS %(i’q}%q 120d3ther. /g @ 9Es, N%(£8H2@3@4\6&ﬁ H), 2.9-

acetate’ The organi c a er was was wat er

3.6 (maﬁH) 5?091@ akt), arZ0eg, liri) Srd/@r bﬂ}.‘. 3stPdsudiy B $kse 3 FDN8.59 (s,

s 310, SLURHEED GETRH B0 By e Rt PLEoh, 7 AR

chromat ography (3:1 hexane/ethyl acetate) to afford
per met hoxy conpound 21 (33 ng, 7% ESI-I\/B n12 751l .
EARELIon Of ¢ ) NV AL} 2. X olyCcos1de

105 (s 3H) 13 (s, 3H), 1.17 (s, 3H) 1.22 (s,
/ m” 2H), 2.67 (dd, J = 11.0, 4.1 Hz,
: , J =8.2 H, IH, 3.06 (s, 3H, 3.1- 3.6
(m 3022 (s, 3H), 3.32 (s, 3H), 3.35 (s, 3H),
, 3.49 (s, 3H), 3.59 (s, 3H), 3.80 (dd, J
—-ECH, | H), 3.94 (m IH), 4.24 (d, J = 7.4 Hz,
inpl e 9B. Preparation of3, 16.25-tri met hoxy
x 22: Renoval of glycoside from pernethoxy
ompound 21, with conconitant rearrangement To a
sol 0ff%n of 21 (30 ny, 0.040 mmol) in nethanol (10 ni)
was added sul¥uric acid (0.2 nL), and the nixture was
0 CRLPHREAL X7, the 5o e BN 122 pi oL the
procedvis uvaisfoe grefpdrixiobd fdongrudind22nsborad dri ed on anhydr ous
sodi um sul fatg The sol vent_was renmoved under reduc

ESIMY ol s oMY Oty @er s Hothm, Gop Sate.CorT 5L tpan 0.74
3H), CEMTCTHIATR. §9[2BMY, 6.62 &, RENaNS5 8L R, 1.06 (5, 3ED), 1.14 G5,

3H), 1.23 (s, 3H), 1.24 (s, 3H), 3.10 (s, 3H), 3.18 (m, 1H), 3.23 (s, 3H), 3.34 (s, 3H),
15 3.53 (m, 1E), 3.80 (dd, J = 9.4, 6.6 Hz, 1H), 3.97 (m, 1H), 5.24 (d, J= 5.5 Hz, 1H).

Example 11. Preparation of 3,6-dimethoxy cycloastragenol 25: Methylation of 16.25-
di(methoxymethyl)ether compound 19, with removal of di(methoxymethyl)ether groups

OCHj

25
20 To a solution of 19 (30 mg, 0.052 mmol) in dimethylformamide (3 mL)) were added
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acetate) to afford 22 (3.6 ng, 17%. ESI-M5 nfz 533
(MtH) + C 33H5606 = 532. 1H NMR (400 MHz, CDOA 3) d
W@ pspo4¥3 (s, 3H), 0.8- 2.0 (m 18H), 0.85 (BCT/BEH004/020277
1.00 (s, 3H), 1.03 (s, 3H), 1.06 (s, 3H), 1.14 (s,
3H), 1.24 (s, 3H), 1.25 (s, 3H), 2.3- 2.4 (m 2H),
2.58 (dd, J = 10.9, 3.9 Hz, IH 3.09 (s, 3H, 3.24 (s,
iodon@Hjane 80 34 10k, 1B3hmolBai@Dsoddon hydrided6@% @l dispdrsiontH0 mg, 1.0

3.9 IH), 5.25 d,. J =55 . | H) . EX | .
mmol} ¢ CATMSF Bt et iow1d B SUkHRPBs T ol oI TRy Erernisht
WateF%@ iy 6@SIndehd mPdufONROURGA e vifkBet il acodtd ”F‘ﬁ§ organic layer

tained from?7 (30 ng) according to the procedure
was waslmd Wwigh Vpafterpmddmrmrandfdrlcd wp aohyiirads scadbuw sulfaske- Mbersplvent

‘ﬁ%i %cﬁf‘ = 706. 1H NNR (400 MHz CDOI 3) d
Wasr?rgcb r¢ Ce(jpmis%e L IH), 0.44 (d, J =A3 Hz, IH),
Q‘08th1s J;De&dﬁénwelg kﬁdedqic_bt?ﬁlyﬁﬁoﬁn%hk5 nﬁﬁ)%%d (199 ﬁ}@rocﬁl&%@ acid (1

mL), ajndzlge (rgxtlgpi)wasgtlged 2t ZhofmiempieaturR, ogel:mglt,eth@me@tp-ged for 1 h.

Water S adgetgl8 a%_% the gur% Wag e%pgact%q_bwzth %ﬁgbac}(i%% }f'lz %gbmc layer

was Wﬁsl’féd"\%th Ivbter ahdbrirk dad (dled lanhytiréds dodiund sutfalte A THE solvent
anple 1 Q. Preparation of 6, 16. 25-tri net hoxy

was ream\%edgléni@r reduged Resseivel and the tisidoe svag @Uflﬁ@fhb}oéﬂmgnbsglumn

chromfﬁ)ré(rp lf1nd(3|21g 2" aq%g gl%g %ﬁaﬁgiao§ %ﬁgg??‘%{g Iﬂrg)g}rjo z?nucf]a smaller

amomﬁqq arflbnasyd) df 'ﬁl@e P GQﬁﬁQﬂh'E\)/gy-lll 5Qﬂ1eﬂ1%&yrﬁét§§9étﬁéﬂ @Bmgf)und 26.
onpound 22, ab ove mz 5

25: ESB—MS TN 3(AOTIME HE0er3)62d  HOSMR GH0PMHz, CIIT:) § (18pm)

0. 19(%4l (4”} (%zs(Hi{) @ﬁ?EU 541%13—%') ng s?z(lf‘ggg’f%l{) ,%%3@(1%129 0.92 (s,
3H), 1(65 (SSBg{) 3. 017Qs(§H) 3Ho (s33H)3 1(m(olm) 13282é% 1), @lzﬂ)l (d J=82

= 9, 4
He, 1}, 702(@7 J(mmlwtséz ra\ 901m;151353 Lo (s, BH). 3 o8l 2D,

3330 o, L o 1B e AR R Bt AP R ifng > 0.V

=62 H2, 1M).t h rem)val Ofdl (rret hoxynet hyl )et her groups To a
sol ution of 1 0. 052 Halﬂhﬁﬁ
26: E§I-MS ﬁy|2f5dr9r@zﬁﬂd)s QszHﬁDtF W e (@@d\r@@h@@%bﬁi {Epm)

I diu dr (H9Y S s 30
021 3 b pepds SR E R L BB, 05
(s, 3HW I><06J (se IR 1SK2 (s 8H), at20 @om{) anpie(sas My, a. 28/@5 BIDhe.30 (d, /=
7.8 Hz, 1H), 2.54 (q, /= 10.2 Hz, 1H), 2.69 (dd, J=11.3, 4.3 Hz, 1H), 2.89 (td, /= 8.2,
4.3 Hz, 1H), 3.19 (s, 3H), 3.32 (s, 3H), 3.72 (t, J= 7.2 Hz, 1H), 4.66 (m, 1H).
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Water was added, and the m xture was extracted with
ethyl acetate. The organic | ayer was washed with water
wa@easoeime and dri ed on anhydrous sodi um sul f aP€T/UT1964/020277
sol vent was renoved under reduced pressure. To this
resi due were added tetrahydrofuran (5 nL) and 10%
hydrochloric acid (1 nL), and the m xture was stirred
IT IS GHAIMIGR: t enper at ur e overni ght, then refluxed for 1 h.
Water was added, and the m xture was extracted with
ethyl acetate. The organic | ayer was washed with water
land AphdtBo@bfindfdasiflg eslomeraydictiviy S04l celnd:s tkdual @omﬁﬁﬁng:
.. ..solvent was renoved under reduced pressure, and the
identifyingsa empld of#issuS R MihicAncreaseii telepaerageoactifvity is desired, and

r 1 4 xane/ et h cetate), t )
con’cac‘ch%f Sg{rga%glg Bn?ﬁgkﬁﬁg Qx’%th 4%&95&13%? 012 og {rlr% I8 %#ed}ﬁ%ﬁ%urﬁdff%o%@a I &
25% of the 3, 6-dinet hoxy-lG-(rretthet hyl ) et her
conpound 26. 25: ESI-MS mz 563 (MgH) + C34H5806 562.
1H NVR (400 MHz, €D 3) d (ppny—@7 19 (d, J =4.7 Hz,
IH), 0.45 (J= 4.3 Hz, IH), 0.85203 (m 18H), 0.86 (s,
3H), 0.92 (s, 3H), 1.05 (s, 0. 07 (s, 3H), 1.20
(s, 3H), 1.24 (s, 3H, 1, 3 2.41 (d, J = 8.2
Hz, IH), 2.70 (dd, A 2, IH), 2.90 (m
IH), 3.19 (s, 3H)), 3 3.330 (s, 3H), 3
J71 (t, J = 7.4 Hza : 7 (m IH), 4.53 (d, J =6.2
Hz, IH), 4.59 (d, gg IH). 26: ESI-MS mlz 519
(MrH) + C32H5406 = 518. 1A NWR (400 Mz, CDO 3) d
(ppm) 0.21 (d, J =4.3 Hz, IH), 0+45 (d, J =4.3 Hz,
where: | H, 0.8- 2.0 (m 17H), 0.86 (s, 3H), 0.93 (s, 3H),
1.06 (s, §H)’}é"l'2 (s, 3H), 1.20 (s, 3H), 1.21 (s,
e3iH) of X, 28", (agg X3k indepeddertly, selpcted Tra@n Rydrokh) lovaer Blkoky, lower
loxdd 15 10.5 Hj |g), 2.69 (dd, J = 11.3, 4.3 Hz, I H),
acyloxy, kefg, gpfj agjyeosiles 4 3 {1, IH), 3.1 9 (s, 3H), 3.32
OB is blbcted fiftn bdrody, ToweralkBy, IdWer atyl68y, @Rd 4 Eycbsidd:S
CLAIMED: 1. A nethod of incréasing telomerase activity
wheredn aay lof dre hyidseoé gravpspnisaid gy coide ntajy o substatutesl witha

v 548 oo ARG HSE Rtab SPEERSER AR § i
of thred @lydB4lidds; @fd of an isol ated conpound of formula I : |

ere:
R” is methyl and ---- represents a double bond between carbons 9 and 11; or, R®

wGQ

forms, together with carbon 9, a fused cyclopropyl ring, and ---- represents a single bond

between carbons 9 and 11.

2.  The method of claim 1, wherein said compound includes zero, one, or two

glycosides, none of which is substituted with a further glycoside.

3.  The method of claim 2, wherein said compound includes zero or two

glycosides, none of which is substituted with a further glycoside.

4. The method of claim 1, wherein each said glycoside, when present, is of the D

configuration.
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each of X, X, and X is independently selected from

hydr o>cy, | ower al koxy, | ower acyl oxy, keto, and a
w@bopsoaizde; ORL is sel ected from hydroxy, | owePCHUR®RY020277

| oner acyl oxy, and a glycoside; wherein any of the

hydr oxyl groups on said glycoside may be substituted

with a further glycoside, |pwer alkyl, or |ower acyl,
S5suchThéatethgeof mdererc Ruthems atogethiemyrittosarbeir @ea fused

crtop Gt B 2 ek RS RS AR

with carbon 9, a fused cycl opropyl ring, and z
represents a single bond between carbons 9 and 11. 2.

6The Whe msthaskofclam, Whergieeashof Saiaad donisdudapendentiyselgcted

Cdes, " of wh :
s from ngficRy, BEs ety YRR 65 o BERUE Y0 5s SHereg fom
hydrox§l BivwerdikoMyelosvdh asdbgy, ketvpauths giyoedideles zero or two

gl ycosi des, none of which is substituted with a
further glycoside. 4. The nethod of claim1, wherein

ach ' |: R t, . 2 1
Teont TRGrEHe SRS, WHREH K B0 qr sy Rsidif B o pond OR
is indepp @1deBtly D306t helycwkitld) a0anBanO, orkedisised cycl opr opyl
ring; and - represents a single bond between carbons 9

10 and 11. 6 . The method ofclaim2, wherein each of X and
o i . s | .
{5 LIS, SR ST sl b

IV, cydlgabimgynol] asteigerdlKeskidgalbSeIV a630nexycl dtiagewdl G-g-D-
gl ycoside. 7 . The nethod of claim2 wherein X is OH

glucopygrangsigeyanskeygloastaagenolat-psD-xmeprrinpsds. ndependent | y OH
or a glycoside, and X3 is OH or keto. 8 .. The nethod
of claim2, wherein the conmpound is selected from

15 %9ast r Fhahediodeofl V4im@y eihessi thegenpbundist sebgestbfrom astragaloside
stragal osi de |V 16-one, cyc¢loastrageno

IV, cycg%it{?@m%w%ﬁ% ) aSHﬁ%Fﬁw%ﬂ 19446 °Bgenol
3-b- D xyl opyranoside. 9 . The nethod of claim8
wherein the conpound is selected from astragal osi de
1V, Thehetrid afgdaiml9, whstairagpdhodbmpand ia sistragerdads Bé. | V
16- one.

20 11. A method of increasing telomerase activity in a cell or tissue, comprising:
identifying a cell or tissue in which an increase in telomerase activity is desired, and

contacting said cell or tissue with a formulation of an isolated compound of formula II:

oR®
<_
1
where:
25 each of X" and X’ is independently selected from hydroxy, lower alkoxy, lower

acyloxy, keto, and a glycoside, and
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10 . The nethod of claim9, wherein said conmpound is
astragaloside IV. 1 1. A nethod of increasing

wao edosnenase activity in a cell or tissue, conpPCEUSZYN4/020277
identifying a cell or tissue in which an increase in
tel omerase activity is desired, and contacting said
cel. or tissue with a formulation of an isol ated

ESkposalestest from hirdioxy. owahaHexyclawrer @tylimy and axgycoside,

|l ected fromh a
MGERT ARCR o 0 Ry A iy eb@Nide nERFeador it witn o
furthes glyee6siéel 1(5\&/@{611@1 dra¥Wer dciesucBhik@tie cdBPSEndAENLPA maximum
and a glycoside, wherein any of the hydroxyl groups on

of thregglcesidggosi de may be substituted with a further
gl ycosi de, |ower alkyl, or |lower acyl, such that the
conpound i ncludes a maxi num of three glycosides. 12.

The mikhoghaf oﬁrdlaﬁmrmll.iluhet&ﬁﬁrs@lkirbo&i}jodnﬂ QRS erioN 6hd) @€ Bwo
one, or two % ycosi des, none of which is

glyco%‘gﬁﬁsfl?ftelﬁfé’&nﬁ isisubstifyted with gﬁy&l@é»gb@omis The net hod
of claim 11, wherein each said glycoside, when
present, is of the D configuration. 14. The nethod of
¢Bai Mht Zethdibofilamedc Whefei X4acshiORFcbsids aliratpeeheht, @Bf the
ng ydroxy, |ower al koxy, |ower acyloxy, and a glycoside,
D configgratigi s sel ected from hydroxy, |ower al koxy, | ower
acyl oxy, and keto (=0) . 15. The method of claim 12,
wherein X4 is OH or a glycoside, and each of X5 and
ms ﬂ“ﬁe Btdthalibof e 12phedinkadH o6 X1 dfd, ORPie selietteXdrons
hod of |ncr(§ sing telonmera,.se activity in

hydroxy, daer 4O 59176 208 WORh ARG ArgyCasiienend 1 irgselected) from aydroxy,

]o“mrhmg QOh@r&%k&g e in telonerase activity is
desi htactlng aid cell or tissue with a

formul ati on of an isolated conpound of fornmula I: m
ere;
\{\9 %he method of claim 12, wherein X" is OH or a glycoside, and each of X° and
OR’ is OH.

16.  The method of claim 15, wherein X" is OH.
17. A method of increasing telomerase activity in a cell or tissue, comprising:

identifying a cell or tissue in which an increase in telomerase activity is desired, and

contacting said cell or tissue with a formulation of an isolated compound of formula III:

I

25 where:

each of X°, X', and X% is independently selected from hydroxy, lower alkoxy, lower
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30

each of X6, X7, and X8 is independently selected from
hydr oxy, | ower al koxy, |oweracyl oxy, keto, and a
w@bkopsosizae, and OR is sel ected from hydroxy, |POEDS2004/020277
al koxy, |ower acyloxy, and a glycoside, wherein any of
t he hydroxyl groups on said glycoside may be
substituted with a further glycoside, |ower alkyl, or
acﬂorbﬁékxamyhgb@gﬁﬁ3@h@t t he conpound i ncl udes a maxi mum

d of cl
RIRIORE ] MO AR Pror T S 2YnSy. Aol wfyposice,
GHHEES aﬁge@f the ﬂ?&o%l ]ig‘i\@ugﬁ oh Said lghs&bbmw; baistibstuted with a

further ycosi de. he nmethod of claim 17, wherein
furtheg gbosigg, owgcrwélgé; edowign aaylpsushahat, the sompowndeingludes a maximum
tion. 20. The nmethod of claim 17, Lvherein
Ofthrg @ (%EJ 6, X7, X8 and OR4 is independently sel ect ed
from hydr oxy, |ower al koxy, |ower acyloxy, and a
| ycoside. 21. The nethod of claim 20, Lvherein each
3\8 x@heyrethoBoffitimars Wherpindeisesraenaung inchydes zexo, PR& or tWo

slyco L A A3EhEh B GRRURE it e Al TRIAR8e 00 o X6 ana

X is independently selected from hydroxyl and a
ghy003|de 23. The nmet hod of claim 22, wherein each_ of

The magtpdef qlaima, whereinreark said glygesds, dehenaeserty és of the
Dco dyof claim23, Lvherein the conpound is
nsen05|de RH . 25. A nethod of treating a condition
|n a patient by increasing telonerase activity in
cells or tjssue of said patient, Y

a8mi i hgtrr&thngofi%a@ Iatwhereineach e%%egfr Igisf IcagthPe“f'\% mZnendently
f
wlecB PR By ! LSEL BBl Bl 301 1 ©

formula as deflned |n claim1l, or of formJIa I, as
fined in c m.17.26. The nethodsq f gl aim
er d1g r%féli@ Plaimy 200 KasrpBAEh PEX01X b o e QR 1%l.ndependenﬂy
selectécpfrghﬁllﬁldro)% nﬁ@% ffaod o f claim 25, wherein said

condi tion ctlon or a degenerative disease.

22.  The method of claim 21, wherein each of X® and OR" is OH, and each of X°
and X is independently selected from hydroxyl and a glycoside.

23. The method of claim 22, wherein each of OR4, X® and X* is OH, and X' is a
glycoside.

24. The method of claim 23, wherein the compound is ginsenoside RH1.

25. A method of treating a condition in a patient by increasing telomerase
activity in cells or tissue of said patient, comprising administering to a patient in need of
such treatment, a formulation of an effective amount of an isolated compound of formula
I, as defined in claim 1, of formula II, as defined in claim 11, or of formula III, as defined

in claim 17.
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28. The nethod o f claim25, wherein said degenerative

di sease is selected fromthe group consisting of a
woewsodegener ati ve di sease, a degenerative di SBEFESN4/020277

t he bones or joints, macul ar degenerati on,

at heroscl erosi s, and anem a. 29. The nethod o f claim

25, wherein said condition is a wound or other acute

@6. chrhsrethededictaimR Sowhetein sad elateidscong@undis of formula I or

ﬁnnngh maceuti cal conposition conprising, in a

i maceuti cal ly acceptabl e vehicle, a conmpound of

formula | : where: each of X and X is independently

sel ected from hydroxy, |ower al koxy, |ower acyl oxy,

1kdt o, Therigethodyof sliinde; whereinssaideenditem i Sl¥dhisetied draom
~.l.ower al koxy, |ower acyloxy, and a glycosi de;
degm%%gﬁgﬁ#eg%y of the hydroxyl groups on said glycoside
may be substituted with a further glycoside, |ower
al kyl , or lower acyl, such that the conmpound incl udes

23naxiheunstbed Of claem g0y vbsieiespid degeneraiive diseasy s selerted from
r d .bet;. C .9 .
e sERESAENHE Do AP RO, PEESD CRLRB0R Bl B fl bons
or joifitisPacitdttegeredaties & osclabsigl mdhaadhet ween carbons 9
and 11. 31. The conposition of claim 30, wherein said
conpound i ncl udes zero, one, or two glycosides, none

%19 Wh%%étﬁ({(? B?%fa%ﬁzgg@h%k{]sagaqéﬁdﬁtr&ris glvyo(ﬁgllﬁ éﬁj %thg’rzacute or

e composition o I'm I'n each's
chrongl gomdRiotienf thdepidprsisent, is of the D configuration.
33. The conposition of claim 30, wherein R forns,
together with carbon 9, a fused cycl opropyl ring; and

Sy GBS O EIERD, SRR AR
vehicle, gtompsimdef fendukdch of X and OR is independently OH

or a glycoside. 35. The conposition of claim 30,
wherei n the conmpound i s astragal osi de I\\VORS-

where:

each of X' and X*is independently selected from hydroxy, lower alkoxy, lower

‘acyloxy, keto, and a glycoside;

X3 is keto;

OR' is selected from hydroxy, lower alkoxy, lower acyloxy, and a glycoside;

wherein any of the hydroxyl groups on said glycoside may be substituted with a
further glycoside, lower alkyl, or lower acyl, such that the compound includ es a maximum
of three glycosides; and

R%is methyl and ---~ represents a double bond between carbons 9 and 11; or, R?

forms, together with carbon 9, a fused cyclopropyl ring, and ---- represents a single bond
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one. 36. A pharmaceutical conposition conprising, in a
phar maceutical ly acceptabl e vehicle, a conpound of
wo orosb@e43 : where: one of X and X i s sel ect edPET/082004/020277
hydr oxy, |ower al koxy, |ower acyl oxy, and keto, and
the other is a glycoside; and each o f X3 and ORL is
i ndependently sel ected from hydroxy, |ower al koxy,
betwedngasborcyhoky]. and a gl ycosi de; wherei n any of the
hydr oxyl groups on said glycoside may be substituted
with a further glycoside, |ower alkyl, or |ower acyl,
FuchThBabmpBEiti6R BP el 30,AFhdiEiR Sai8 cBBpLIRMMIRIuddIRR, one, or
gl ycosides; and R is nethyl and represents a doubl e
two gl dse nowecof which srwbgitaied with a twrtheRelyersidss. t oget her
with carbon 9, a fused cycl opropyl ring, and -
represents a single bond between carbons 9 and 11. 37.
3the qasRempbtifon of claind 0) WibreiMesdtlalt Si9éshi @8 PR stesent, is of
i ncl udes one gl ycoside, which is not substituted with
the D eonfiguraiean. gl ycosi de. 38. The conposition of claim 36,
wherein each said glycoside is of the D configuration.
39. The conposition of claim36, wherein R forns,
3309 etrhgcomipbkiti6ALDEIRIND30,avhd#E8 R Cyiehs) BFgREdr WithgarbdR®, a
z represents a single bond between carbons 9 and 11.
10 fused yoloprapyldtig) 88d toiepisses aisingledondieiveien catbenscbsolihd
is selected from cycl oastragenol 6-b-D gl ucopyranosi de
(designated herein as 6) and cycl oastrageno
B b- PhybepyEiane st deint 9eShinahed iOrRbM gy co¥ide dind dich of
, Pphaynmaceutical conposition conprising, in a
X" anddpRar ﬁﬁa@é@@qn&ﬁlﬁwbyog]cp@eapglﬁmséievehi cle, a conpound of
formula : where:

15 35.  The composition of claim 30, wherein the compound is astragaloside IV 16-

one.

36. A pharmaceutical composition comprising, in a pharmaceutically acceptable

vehicle, a compound of formula I:

20 I

where:
one of X' and X’is selected from hydroxy, lower alkoxy, lower acyloxy, and keto,
and the other is a glycoside; and
25 each of Xs and OR" is independently selected from hydroxy, lower alkoxy, lower
acyloxy, and a glycoside;
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each of X4 and X5 is independently selected from

hydr oxy, | ower al koxy, |oweracyl oxy, keto, and a
w@bkopsosizae, and OR3 is sel ected from hydroxy, POIE§2004/020277

al koxy, |ower acyloxy, and a glycoside, wherein any of

t he hydroxyl groups on said glycoside may be

substituted with a further glycoside, |ower alkyl, or

dgegin ayy Of the g droxylagroupseorcsanbglyensidle olay bhesubstivated ith a

of . thr.ee .gl ycqsi,des. 42. The ¢ sition of,.claim4 1 .
furthe? alycaside, 1Owes VoY RG A PEREET g gompeynd igplcia maximum
of thré&d gl?@@gi&@-sandnone of which is substituted with a

fyrther 1ycoside. 43. The conposition of claim4l , 5

RAés wiethybath-ofrepescatin QR4 onsdhesviee caibons fyiie dyor, R

| ower, al kox I .. agyl ox and a gl.ycoside nd .X
5 forms (eEtheE W SR A U0y Birord] Hash g Srdr s ginete bond
betweandatb8ho9o aa®)l1. 44. The conposition of claim43 ,
wherein X4 is OH or a glycoside, and each of X5 and
OR3 is OH 45. The conposition of any one of clains
, .. and 41 rein.sal d.conpound i s present in .
301 o 05RBTothon LEEE 20BN F PR Mo B P EIEH g Bgycosice
which(ih) subdiutedl Wit Basief glyceddd. ng an acute or chronic
condition of the epiderm s, conprising contacting
10 epidermal cells with a topical fornulation of an

150130, FTRRURA Bl S M r RS BB ST
confighthtioas defined in claim17. 47. The nethod of claim

46, wherein said isolated conpound is of fornmula |I or
formula . 48. The method of claim46, wherein said

R R A T T L
15 fused ofcloprepyh rifp; ander-eiepresaitsla sinpledond belwest carbersdd dadni.

is selected fromthe group consisting of a wound, a
burn, an abrasion, an incision, a graft site, alesion

QQPSQ%eQ¥g$§ﬁEBESP&EQP§6Qﬂ&%&nsﬁd%B%ﬂQb&d%?&Q&ﬁmPhSﬁf’

a di abeti cer, a conpression ulcer, a pressure
cyclosstraganol 6-p¥ideglaedpyrdmoside (desibnked dieckih @k Bhtnd oycldddtradenol
pharnaceuti&gl,conposition conprising a topica
es

3-B-Desropiranqssis ignajgd herein as 7).
20

41. A pharmaceutical composition comprising, in a pharmaceutically acceptable

vehicle, a compound of formula IT:

25 where:

each of X*and X’ is independently selected from hydroxy, lower alkoxy, lower
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i sol ated conpound of formula I , as defined in claim
1, of formula , as defined in claim1l, or of fornula
wo 200880t¢f i ned in claim17. 51. The conpositi oPCDUS2004/020277
cl ai m 50, wherein said isolated conpound is of formula
| or formula . 52. The conposition o f claimS50,
wherein said conpound is present in said formnmulation
acyloxy, kgto; ap¢ aglicasifemndf at |east 0.1% (w v). 53. The
ein said top
HoFatogha BBl Topflr ARSHENEE Heblondind Nelyaosiey

fwflﬁ:l’enh gy of 1hy my&@ﬁzll Gbipg offsaidrplRivdide inhdyede, suBstituted with a
t hi ckener, and a in enollient. 54. Use of an

further ghfcasidel @Wﬁﬁ)@lﬁ)‘ldoblpwlebaﬁﬂt guqh thatsthg epmpeand imclydes amaximum

, as defined in claim11l, or of formula I,
ofthré’églg%l ned in claim1l7, for the manufacture of a

medi cament for treating a disease subject to treatnent

bé i ncreasing telgmerase activity in a cell or tissue.
Tihe ceawosfion PhFlHnsAL , Wheres siid spmpaskingludesszery, pne, or

two g{ﬁgggg ﬂgné)é\f’;] emgﬁ%esﬂggtgﬁ'é c?wﬂh%%ﬁﬁﬁ %‘\(f.cos@%e use Of

rern sal Isease I's ction.
The use of claimb55, wherein said degeneratlve dlsease

[ ted f h t .
H3ur ddegemeeatipye alg@géﬁ S hgreigehaldF od O deselstaghfrom
hydro&{ﬂ qo@z@f‘ﬁ lév%r%:zlgx y, a1 & Qélygggg{éﬁﬂx ¥selected fro%; ha/firoxy,

erosc erosi s a conpoun
lower fatirony) lawler aadoxdebndkeoi(w@) ai m 1, of formula |,
asdefined in claim1l, or of forrmula DI, as defined
in claim17, for the rranufacture of a nedi canent for

haeatr[rﬁg '%m‘ﬁéglﬁo F QBinf4 9" wﬁ? e 5§®thr glgéosfdlgeand each of

epi derm s e use of wher sai d
X’ andORSHs O#.c condition is selected fromthe group

consi sting of a wound, a burn, an abrasion, an

incision, a graft site a | esion caused by an

4! eqihk QumpBas of £hydHeO8f QaihRS 6 UAPA T, vhheiR BSR4 | 'chFound

(5]
_ ul cer, a conpreSS|oﬁ I'cer, a préssure sére, a nucosa
is pressot @ serd Qﬂrmmsgtloamdalcenmmtmnnﬁtat wast BGD% (Wile) use o f
claimb54 or claim59, wherein said isolated conmpound
Is of
46. A method of treating an acute or chronic condition of the epidermis,

comprising contacting epidermal cells with a topical formulation of an isolated compound
of formula I, as defined in claim 1, of formula II, as defined in claim 11, or of formula III,

as defined in claim 17.

47. The method of claim 46, wherein said isolated compound is of formula I or

formula IL

48. The method of claim 46, wherein said compound is present in said

formulation at a concentration of at least 0.1% (w/v).

49. The method of claim 46, wherein said acute or chronic condition is selected

from the group consisting of a wound, a burn, an abrasion, an incision, a graft site, a
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formula | or formula . 61. The use o f claim 60,
wherein said conpound is selected from astragal osi de
WO Mosoyehkdast ragenol , astragenol, astragal osi deCT/US2004/020277
16- one, cycl oastragenol 6-b-Dgl ucopyranosi de,
cycl oastragenol 3-b-D xyl opyranosi de, and 20R, 24S -
epoxy-3 b, 16b, 25-
lesiomqaukﬁﬁchywn@bﬁm h@dnt 1&9@Inonilca/ﬁwis-ulceﬁ aldliebetic ulcer, a
{desi gg herein 31 1 ({1% gf enhanci ng
COMPIEEHPY E&Fh &@“&%‘E&cf"%ﬁ?s & ‘é%‘?sfl‘su P> G Feoig forggatipny o
conprising contacting said cells wwth a conpound of
formula I, as defined in claiml, of fornula , as
def i fepharmacgudicah dampexitiaf cdnyprisirigaa topicab fotebilatiod oifm an

. claim1l7 i an, a ffect to. i ea

solangl g of i Tog destiss B i st ToRR R 1 oy AfisS 1 cotaim

11, oAl $A S GIMRAUAGIAS 19f fornula | or forrmla 64.
The method” of claim 62, wherein said cohpound is

sel ected from astragal osi de |1V, cycloastragenol,

g?t r enoﬁ@%}éé{%\?? } 03 Iﬁeybgﬁigﬁchﬁgﬁﬁicéo%%hag gseor}qjormula I

Orforgmgﬁ» xyl opyranosi de, and 20l L, 24S- epoxy-
3b, 16b, 25-tri hydroxy-9 b- nethyl 19-norl anost -1, 5-di ene
(deS| gnated herein as 5). 65. The nethod of claim 62,

n sai d 3 xpl ant ce obt ai.ned from a
SpSsifin of sBih 40 iy b mimnal Resdtan b
formu@a@ﬂoh%_t QE@n&hﬁ&ﬁi&Q'c'f%t Rist oTtvs (wgihod of claim 62,
wherein said cells are H V-restricted CDS+ cells. 68.

The met hod of claim62, wherein said cells are

on rr [ oma ll.s . .
S er1 58 o807 &7 B 3 FhOHT taif Fopicit fprrautation comprises
one onnioe@ borapdrnts setected fiong thendgredp epndidiizlgi &l anchlisifierand
chondrocytes. 69. A nethod of selecting a corrpound
thickegert ard p vleintemoillisotease tel omerase activity in a cell,
conprising testing a derivative of a conpound of
formula | , as defined in claiml, of formula, a s

def i URE of An BbAtdA dmpOilinddf fobhil/I2ad defidsd #edlhined dffforrmula
claim17, for ability to increase tel omerase activity

, as flefined im elpinn & it s HformnlerIdh 2a sefnedds chindlr fd theymanufmamre of
a med?c%ﬁl%Xt' fo?ﬂ%atlng a disease subject to treatment by increasing telomerase activity

in a cell or tissue.

55. The use of claim 54, wherein said disease is HIV infection or a degenerative

disease.

56. The use of claim 55, wherein said disease is HIV infection.

57. The use of claim S5, wherein said degenerative disease is selected from the
group consisting of a neurodegenerative disease, a degenerative disease of the bones or

joints, macular degeneration, atherosclerosis, and anemia.

58. Use of a compound of formula I, as defined in claim 1, of formula II, as
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selecting the derivative if it is effective to produce
a level of telonerase activity in keratinocytes or
wo pwsoi2ast s, at a concentration of 1 ng/m i NP@ET/US2004/020277
solvent, at |east 50% greater than that neasured in
said cells treated with said solvent, as neasured in
said TRAP assay. 70. The nethod of claim69, wherein
defined ai daidel §, vt ofifermglad#l, es tleftheidfin clain $7,6bf detrhasufacture of a

. produce a level .of tel onerase act.ivi in. :
medicua g TR BF & PRiGIST ACh CoRgtib AL TIudermis TRap
assay, at a concentration of 1 ng/m in a solvent, at
| east 100% greater than that neasured in said cells
1% ebhedbewf taignb 8] whereiasaid agsterps abroneticanditpan t sERAfRd from

.. .71. Th t.h f claim69, .furth i si
the erqipattsigt, pT A SHHFE PHG. EhebiaRPBcidAHER L &Pt B fian
caused PirCiafectiBUs hAGRUA tERdhicVenBALIIRCE Blabéad ulv&hiaCddapréssion
A net hod of selecting an agent for treatnment of "acute

ulcer, ppregsure TS, @onelashiorese of ulcere arpkeleidfprmatioonpr i si ng
testing a derivative of a conpound of formula I, as
defined in claim1, of formula , as defined in claim

Gil, Dhe e HOEIBMA 84 br cREn 8¢ WRG6inisRid Gt dmpgoRhd Wosmnd
healing activity, in a scratch assay of keratinocytes

formulad of ifpinta d8t s, arid selecting the derivative if it
has a wound healing activity, at a concentration of 1
ng/mM, at |least 50% greater than that of a sol vent

€Nt T usé3of dikien 6B tWikdeifsaidl dhifodrd isWBRERH FrSml Mtragaloside
derivative is selected if it has a wound healin

1V, cyeleastragenpl.agstraggsol atiragalogide dVakteonea sgdgastragemol 6g-B-D-

shucopf FEES QLS Ekenty T BirviBhyaii, IO Fosbiiisn.2s-
trihydrbky-DPahietBETDY indk B0t 1ES-Atead (@fsighleahERA NS) he

sel ected derivative with a topical vehicle.” 75. A
nutraceuti cal conposition conprising a nutraceuti cal

rmdlation of an isol c ound. of, fornmula | as '
&Rt it of pfiheloFeBicahd SARENI G Gs FRLI fr by B,
compribihg cdhta6fin & @hidels Kith 23¢ontRiuhd 0 fdriutd Riafidffmed & cldifel, of

conposition of claim75, wherein said isolated
formula dhye8 daingct innglaippo t ngrfiforsruld Blnasl defined in claim 17, in an amount

effect to increase telomerase activity in said cells.

63. The method of claim 62, wherein said compound is of formula I or formula

64. The method of claim 62, wherein said compound is selected from
astragaloside IV, cycloastragenol, astragenol, astragaloside IV 16-one, cycloastragenol 6-
B-D-glucopyranoside, cycloastragenol 3-B-D-xylopyranoside, and 20R_,24S-epoxy-
3B,16B,25-trihydroxy-9p-methyl-19-norlanost-1,5-diene (designated herein as 5).

65. The method of claim 62, wherein said cells are explant cell s obtained from a

patient.

66. The method of claim 62, wherein said cells are stem cells.
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77. The conposition of claim76, wherein said conpound

is selected from astragal oside |V, cycl oastragenol,
wa@gdiosagendl , astragal oside 1V 16-one, cycl oast PEyERIN4/020277

6- b-D- gl ucopyranosi de, cycl oastragenol

3- b- D xyl opyranosi de, and 20R, 24S- epoxy-

3b, 16b, 25-tri hydr oxy-9b-met hyl -19- norl anost -1, 5-di ene

Cdesidranethos @%@?lﬁl vehereiry gaid Thiks arerﬁiﬁéﬂrestmtedfcm aelis.

75, wherein said nutraceutical fornmulation conprises,

in addition to said conpound, a nutraceutical herbal

681 r ditic.métBod dhelaia D6 adtietdi® Baid tell Ak WeiéBiedWHEH Bble ﬁféh%w
Eact is an, extract of Astragal us menbranaceus. .

stromqﬁllﬁg 1§W9n@ﬁ stls, anuscle szslliteypellscpstesblast s @@hdtmginented

[ in said fornmulation at a
epltheg%%g%trhﬁgtcﬁgn&gﬁﬁ% | east 0.1% (w v).81. A conpound of

formula : where: each of Aand X is independelntly
| ect ed from hydroxy, |ower al koxy, |ower acyl oxy,
Egt o A mathog g%l)é@gﬁgcﬁecowndﬁﬁ?@l‘@épécer@dsefﬁemerase activity in
| ower al koxy, |ower acyloxy, and a glycoside,
a cel V\Qﬁg{ g:é% any of the hydroxyl groups on said glycoside

teating e dstiveivietofib edmpbitt] of forthtlag! asod ¥fRsliif %laulan\%f formula II,
| ower. acyl . 82. The conpound of claim 8

as defd 4TI, b ot sl et ey, bhelor abifttagnérease
telomé}héé%%bgfﬁt kegétlno\%gt%s GPHRRUI ozis rﬁé Cglnlj'l PRAEL srs]ay? aagcrf

sai d gl ycosi presen I's
selecting thd (ﬂﬁHVath@lﬁ it i8 éﬁ‘ec'ﬁhe tE pmdﬁcm@l leQEl (Ef flldth&hse XARALGHA

|
keratm(ﬂc&g:ﬁ Ned ﬁﬁ&}gzqsgsaﬁgé@er?tgql{g)%;ef& éé%inpgé%@% ng)e\égrs 0%
greatelzﬁiaﬁ Qfé:f%gnéag@i&i h%gaﬁ@ Z%kg tltegi#g(ryvdﬁl dégag@(ydllvgxq W%% Jfleaélmcé(f é spid

TRAPX4says OH or a gl ycosi de, and each of X5 and OR3 is OH.

70.  The method of claim 69, wherein said derivative is selected if it is effective to
produce a level of telomerase activity in keratinocytes or fibroblasts, as measured in a
TRAP assay, at a concentration of 1 pg/ml in a solvent, at least 100% greater than that

measured in said cells treated with said solvent, as measured in said TRAP assay.

71. The method of claim 69, further comprising the step of formulating the

selected derivative with a topical, nutraceutical or pharmaceutical vehicle.

72. A method of selecting an agent for treatment of acute or chronic conditions of
the epidermis, comprising

testing a derivative of a compound of formula I, as defined in claim 1, of formula I,
as defined in claim 11, or of formula I, as defined in claim 17, for wound healing
activity, in a scratch assay of keratinocytes or fibroblasts, and selecting the derivative if it
has a wound healing activity, at a concentration of 1 ug/ml, at least 50% greater than that

of a solvent control.
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86. The conpound of claim 85, wherein is OH

WO 2005/000245 PCT/US2004/020277

73.  The method of claim 72, wherein said derivative is selected if it has a wound
healing activity as measured in a scratch assay, at a concentration of 1 pg/ml, at least

100% greater than that of a solvent control.

74. The method of claim 73, further comprising the step of formulating the

selected derivative with a topical vehicle.

75. A nutraceutical composition comprising a nutraceutical formulation of an
isolated compound of formula I, as defined in claim 1, of formula IT, as defined in claim

11, or of formula I, as defined in claim 17.

76. The composition of claim 75, wherein said isolated compound is of formula I

or formula II.

77.  The composition of claim 76, wherein said compound is selected from
astragaloside IV, cycloastragenol, astragenol, astragaloside IV 16-one, cycloastragenol 6-
B-D-glucopyranoside, cycloastragenol 3-3-D-xylopyranoside, and 20R,24S-epoxy-
3B,16B,25-trihydroxy-9p-methyl-19-norlanost-1,5-diene (designated herein as 5).

78. The composition of claitm 75, wherein said nutraceutical formulation

comprises, in addition to said compound, a nutraceutical herbal extract,

79. The composition of claim 78, wherein said extract is an extract of Asiragalus

membranaceus.

80. The composition of claim 75, wherein said isolated compound is present in

said formulation at a concentration of at least 0.1% (w/v).

62



WO 2005/000245 PCT/US2004/020277

81. A compound of formula II:

I
where: |
each of X*and X’ is independently selected froﬁ hydroxy, lower alkoxy, lower
5 acyloxy, keto, and a glycoside, and
OR’is selected from hydroxy, lower alkoxy, lower acyloxy, and a glycoside,
wherein any of the hydroxyl groups on said glycoside may be substituted with a
further glycoside, lower alkyl, or lower acyl.

10 82. The compound of clairn 81, wherein said compound includes zero, one, o1

two glycosides.

83. The compound of claimn 81, wherein each said glycoside, when present, is of
the D configuration.
15
84. The compound of claim 81, wherein each of X*and OR’ is selected from
hydroxy, lower alkoxy, lower acyloxy, and a glycoside, and X’ is selected from hydroxy,

lower alkoxy, lower acyloxy, and keto (=0).

20 85. The compound of claim 81, wherein X" is OH or a glycoside, and each of )'§
and OR’ is OH.

86. The compound of claim 85, wherein X* is OH.
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