6, 9- DI SUBSTI TUTED PURI NE DERI VATI VES AND THEI R USE FOR

TREATI NG SKI N Rel ated Application [0001] The present
wa@ppBiesaro on i s a continuation of U S. Patent PCT/US2007/073142

Application No. 11/774,652, filed on July 9, 2007,

which clains priority to the U S. Provisional

Application No. 60/806,871 , filed on July 10, 2006,

whi ch are hereby incorporated herein by reference in
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(1982); and Norwood et

Background
[0003] Cellular aging or cellular senescence is a universal attribute of normal

non-transformed cells that is manifested by morphological changes accompanied by
an age-dependent loss of proliferative potential or capacity, including the failure of
the cells to respond to exogenous growth factors. A variety of theories have been
proposed to explain the phenomenon of cellular senescence. Experimental
evidence suggests that the age-dependent loss of proliferative potential or capacity
may be the function of a genetic program (see, e.g., Smith et al., Mech. Age. Dev.
13, 387 (1980); and Kirkwood et al., Theor. Biol. 53, 481 (1975)). This evidence
includes cell fusion studies with human fibroblasts in vitro that demonstrate that the
quiescent cellular senescent phenotype is dominant over the proliferative phenotype
(see, e.g., Pereira-Smith et al., Somatic Cell Genet. 8, 731 (1982); and Norwood et
al., Proc. Natl. Acad. Sci. USA 1, 223 (1974)) and that protein synthesis in senescent
cells, prior to fusion with young cells, is required for the inhibition of DNA synthesis

within the young nucleus of the heterodikaryon (see, e.g., Burmer et al., Exp. Cell
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al., Proc. Natl. Acad. Sci. USA 1, 223 ( 1974)) and
that protein synthesis in senescent cells, prior to
wo peisoos7ee t h young cells, is required for the PCT/US2007/073142
i nhibition of DNA synthesis within the young nucl eus
of the heterodi karyon (see, e.g., Burnmer et al., Exp.
Cell Res. 145, 708 (1983) and Drescher-Lincoln et al.,
Exp. Cell Res. 153, 208 ( 1984)). Also, mcroinjection
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G ace et al., Proc. Am Assoc. Cancer Res
growth p§ergmmalian ‘cell cultures is inhibited by certam N°-
with cytokinin activity (Grace et al., Proc. Am. Assoc. Cancer Res. 8, 23 (1967)).

With stem segments, leaf cuttings and developing grapes, 6-benzylamino-9-(2-

ubstltuted adenosmes

tetrahydropyranyl)purine (BPA) had been reported to evoke greater growth than the
cytokinin 6-benzylaminopurine (BA). In tissue culture bioassays and some
horticulture species, BPA has also been shown to be more active (Werbrouck et al.,
Physiol. Plant 98, 291 (1996)).

[0005] Additionally, certain 6-(substituted amino)purines (including kinetin and
zeatin) have been shown to have significant anti-aging and other properties and

have been found useful for the treatment of mammalian cells, including human skin
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Wth stem segnments, |eaf cuttings and devel opi ng
gr apes, 6-benzyl am no-9-(2- tetrahydropyranyl)purine
w@ BRspod1adl been reported to evoke greater growedr/ukmnz/073142
the cytokinin 6-benzyl am nopurine (BA). In tissue
cul ture bioassays and sone horticul ture species, BPA
has al so been shown to be nore active (Werbrouck et
al ., Physiol. Plant 98, 291 (1996)). [0009]
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Irvine\%f%ﬁir.?(?éra@?%&ﬂﬁe% [@sh& elisitdidhyPd £ S84 18044)5 showed

that topical kinetin products ranging in concentration from 0.005 to 0.10%
(Kinerase®) improved the appearance of mild to moderately photodamaged facial
skin. Treatments after 12 and 24 weeks produced significant improvement in the
appearance of skin texture, mottled hyperpigmentation, and fine wrinkles compared
to baseline as assessed by both the physician and the subjects. Treatments also
produced an improvement in skin barrier function as assessed by a decrease in
transepidermal water loss.

[0006] Preventing, reversing, or slowing the process of cellular aging has
been a persistent, though elusive, goal of biological science, that would have a
number of significant and practical consequences. Preventing the aging of cells in

human skin or other organs would be associated with preservation of structural and
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aging skin. More recently, clinical studies conducted

at the University of California, Irvine by Dr. Cerald
w®eismossTn ( Cosneti c Dermat ol ogy 15, 29-32 (2008)/S2007/073142

showed that topical kinetin products ranging in

concentration from0.005 to 0.10% (Ki nerase (r))

i nproved the appearance of mld to noderately

phot odanmaged facial skin. Treatnents after 12 and 24
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comppuadsicti on of val uabl e products by such cells in
cul ture could be inproved. [0007] Although
6- (substituted am no)purines, especially kinetin and
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properties, it wo | provi de

[0008}ddi t i Ghalprgse)vuirhwe'rﬁignliadﬁegteddbfﬁ‘,@-rddﬂubsatuta@ pueindderivatives

anti - escEpt conpounds. It would be especially
cﬁthedggyyg PEMHR such conpounds have i nproved selectivity
and efficiency (i.e., less toxic and/or nore

ef ficaci ous) than currgntly used 6-(substituted

ami no) purines. The presexnt invention provides such

i nproved anti -agi ng corrpoN nds. Sunmary of the

| nvention [0008] The pre vention is directed to
6, 9-di substituted purim v§i ves of the general

formul a k

N

L

and pharmaceutically acceptable salts thereof, wherein R is furfuryl, methoxy-
substituted furfuryl, phenyl, methoxy-substituted phenyl, and methoxy-substituted
benzyl; and wherein Ry is 2-tetrahydropyranyl or 2-tetrahydrofuranyl. Methoxy-
substituted furfuryl groups include, for example, 3-methoxyfurfuryl, 4-methoxyfurfuryl,
and 5-methoxyfurfuryl. Methoxy-substituted phenyl groups include, for example, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dimethoxyphenyl, 2,4-
dimethoxyphenyl, 2,5-dimethoxylphenyl, 3,4-dimethoxylphenyl, 3,5-
dimethoxylphenyl, 2,3,4-trimethoxyphenyl, and 2,3,5-trimethoxyphenyl. Methoxy-
substituted benzyl groups include, for example, 2-methoxybenzyl, 3-methoxybenzyl,

4-methoxybenzyl, 2,3-dimethoxybenzyl, 2,4-dimethoxybenzyl, 2,5-dimethoxybenzyl,
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and pharmaceutically acceptable salts thereof, wherein
R6 is furfuryl, nethoxysubstituted furfuryl, phenyl,
woredoRoos77e ubst i t ut ed phenyl, and net hoxy- substPCTIUSZNNT/073142

benzyl; and wherein RO is 2-tetrahydropyranyl or

2-tetrahydrofuranyl. Methoxysubstituted furfuryl

groups include, for exanple, 3-nethoxyfurfuryl,

4-met hoxyfurfuryl, and 5-nethoxyfurfuryl.

t r

3,4- dgﬁgﬁgmmﬁ rgé § %grﬁgtrﬁaﬁﬁ%(ﬁzygQ%Jé?ﬁ%@@ﬂtogﬂéfﬁﬁ and 2,3,5
trimethoprglo érazy. phbaydrefePred- G Prris tlmstijytbd pyirine 2iefivative is 6-

furfu@faﬁb?—%ﬁ?@i{%gﬁ@%&y‘?arg@%@trlﬂg)f%gHg%refghtgrﬁﬁ N6-furfuryl-9-(2-
tetrak@d?opﬁrréﬁ 'Mef@% yl [aA&tird. whieh W’ab"!ﬁé Ge?ﬁéﬁi‘?&)ﬂula

Met hoxysu enzyl groups include, for exanple,
2- met hoxybenzyl , 3-net hoxybenzyl, 4-methoxybenzyl,
2,3-dinethoxybenzy| 2, 4s,di et Roxybenzyl ,

2, 5- di net hoxybenzyl , 3 4zﬁ“ﬁg§;§Rybenzyl
3, 5-di met hoxybenzyl 2 3, 4- trlnethoxybenzyl and 2, 3, 5-

tri met hoxybenzyl. Th ef@rred 6, 9-di substi t ut ed

. . / . N
purine derivative i -
furfuryl am no- 9-(2-§§r
referred to as N6-furtaryl -
t et rahydr opyr anyl ) adeni ne pyranyl kinetin) which
has the general formula 6, 9-di substituted purine
derivatives have been found tjo possess antisenescent,
anti-inflanmmatory, and/or nosuppr essi ve

properties. [0009] The 6, 9-di substituted purine
These|69-disubstitsites pumﬂesden\o@mesmvartmansfeﬂnd tapossssmante

sneABF ST Rl AR, R

[00093pi der TRk 6;@ldisubsttigéd parike dativamestFhiglinfeRioplkdrasiseful as
and/ or aneliorat| ngb t he adverse effect of aging in

cosmatigRamPaRitieps det iRRILItg aging AnErseAsSkenes, iIMBEMieg ther cosmetic
appeér‘a'ﬂw Qs ?ﬁéorﬁgna] %ﬁ%lpﬁc{]elerg}%ﬁ IBngé %'u!cM a‘éggegré{%én@cg%&csggg@éﬁoﬁlasts

and/oaladﬁemratnwm\el arcg/eirmeﬁestrrﬁtagin@wpaarranalmmépnhanﬁal cells, such
|l s and/ r human skin thenf)resent

| der mal
as ker%ﬁm@ﬁvﬁe@rprﬁﬁmla% a h%&%@&%ﬁla&wseﬁﬁ A6iGegntatie compositions
for in@gylﬁg?ﬁcﬁ%ﬁﬁge%s@é}i&g@ﬁ&o #/?ngrihé %Blsﬁ'reté%'pggaraance of

rising applying an e t1ve anmount
huma, epidiérsngd steils andrguwmare skier iausi the presehkinrantied penvides a

methq@ q{fdrp?v;@)raﬁl N hedvérse eﬁ'?acP csn‘I ééngt; ?rg n%%r%gﬁarg (%Illsy %ta%dvr%ethod

comprising applying an effective amount of a 6,9-disubstituted purine derivative to

the mammalian cells, wherein the 6,9-disubstituted purine derivative is of the general

formula



formul aor a pharmaceutically acceptable salt thereof,
wherein R6 is furfuryl, nethoxysubstituted furfuryl,
w@b@aphg77oret hoxy- substi tuted phenyl, and PCT/US2007/073142
nmet hoxy- substituted benzyl; and wherein R9 is
2-tetrahydropyranyl or 2-tetrahydrofuranyl. [0010] The
6, 9-di substituted purine derivatives of this invention
are also useful for treatnent of certain skin
or & B it R I Bt W (S PP 3PaR8 Ry,
substdetadvatfungspleayl, methoay-supbttutdibplusmd, drot metk@tyrsutistitdited

voref s OIS LT R T LR
[001(Eowen' Theic3ea8bstRREd bOAE dEATAHRS &5 thAShiton are also useful

eratosi s, basal and squanous cell carcinom, a
for trddtkent Phosrtainiskinpdiseases, imsteding dryparsolifprajiviedskin diseases.

con LB L T e
be usadfoPtrehmdRtdfiskiresbritittid ites ey 4y Ripuk Calledgich:ZepaTadkian

cel | s needing such treatnent, wherein the .
eczerpaga@ipiLgeimatiiise g hp@sish ®agdlomaaBoven's diseasdesepaigiois

. 1ar i . | ,
keratqlh ke BIETERAEHhG SGhanhoBE SEREARI Farhe: ind I PRE.  Thus
the plsenyinventidmalky-mobiges tauthethgqahfenyleatiag gkin diseases in

met hoxy- substituted benzyl; and wherein R9 is
mammafian cals b yieingd compasing:anpiying aniiasive amynt of a
6,9-di§ﬂ§s@(u9éodb§rli‘rl?bsaiarti\9gtﬁ/@ t? Yhe ﬂ%rﬁﬂa‘li%‘bb"@ﬁe@éinb RiuBh treatment,
Invention are also usetrul for treating
whereinfthaBrgtisobstiteted pdrinoddrivativess oSthehgeneral formula
i nflammation-rel ated conditions include, for exanple,
i nfl ammation, lesions (e.qg., accelerating healing
thereof), pain and ot hér\i nmunol ogi cal responses
resulting frominflammati (e.g., providing relief
thereof), and/or treating|inflanmati on skin diseases
(e.g., atopic dermatitigZ N pl anus,
hyper pi gnment ati on, Hergdes sijnpl 8 | esions, and the
i ke). Thus, the prese [ fAon also provides a
met hod for treating infla¥matign conditions in
mamal i an cells, said nethod cgnprising appl ying an
ef fective amount of a 6, 9-disubstitutedpurine
derivative to the manmal i an cells needi ng such
or a ghaeatace oticalwtesceptabid salb fHeerdos wisrein R dd fpmduiyhenethoxy-

subst%treldv utrIJu\rIﬁ, E)P?enoyfl, rtngﬁ\o%’((f/-ns(le.lrb%{itufté)dr gHelar?yl, and methoxy-substituted

benzyl; and wherein Ry is 2-tetrahydropyranyl or 2-tetrahydrofuranyl.

[0011] The 6,9-disubstituted purine derivatives of this invention are also useful
for treating inflammation-related conditions. Such inflammation-related conditions
include, for example, inflammation, lesions (e.g., accelerating healing thereof), pain
and other immunological responses resulting from inflammation (e.g., providing relief
thereof), and/or treating inflammation skin diseases (e.g., atopic dermatitis, lichen
planus, hyperpigmentation, Herpes simplex lesions, and the like). Thus, the present
invention also provides a method for treating inflammation conditions in mammalian

cells, said method comprising applying an effective amount of a 6,9-disubstituted
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or a pharmaceutically acceptable salt thereof, wherein
R6 is furfuryl, nethoxysubstituted furfuryl, phenyl,
woredoRoos77e ubst i t ut ed phenyl, and net hoxy- substPCTIUSZNNT/073142
benzyl; and wherein RO is 2-tetrahydropyranyl or
2-tetrahydrofuranyl. [0012] The 6, 9-disubstituted
purine derivatives of this invention may be used in
conpositions in the formof free conmpounds of the
purln@%\fﬁap\‘}’é ﬁig%ﬁnag@ﬁl )}I’gaarfe%c < gﬁr#d;%rléry tr@%ﬁﬁgg\?h%@ﬁmé
6,9-dissbistidited phriné derieatavepb ©f trad gelherahﬁiraiuta anmmoni um or
am nes. The derivatives or their salts may be in the
formof a racemate mi xture or optically active
i somers; they may al soRbg in the formof addition
salts with acids. Detail egh Description [0013] The
6, 9-di substituted purine derivatives of this invention
have t he general fornmul I N R6 is furfuryl,

met hoxy-substituted furffuryl|, pRenyl,

nmet hoxy- substituted ph I, met hoxy- substituted
benzyl; and wherein RO isN2-tetrahydropyranyl

or 2-tetrahydrof uranyl. Methoxygsubstituted furfuryl
groups include, for exanple, 3- nethoxyfurfuryl,

4- met hoxyfurfuryl, and 5-nethoxyfurfuryl.

ora dmma)cgumms'tadcep’eﬁ)lepbaInWergbe\rI&remd:Reuééurﬂﬁm methoxy-
subs%?ewwblﬁén@,henhygxrégmq%ﬁgg %Eéﬂgﬁgr?ﬁ egr¥d methoxy -substituted
oo e ) B2y

[0012], 3, 4-1T herf‘EQerJs«mhhﬂgdi pugnd derigativest ofi thtstlhwytpjwenmw be used

in COfQQgﬁlﬁPéS %S’enfg%rﬁgcﬁs %ﬁpo%wcﬁseé)fstg blf{%?prmulae or as

pharrﬁad&@ltfdz‘éhy b@@ép‘tbblezsa?ts%éfédﬁOﬂh@ﬂﬂéﬁéutlc%lﬁ'acceptable salts may

di met hoxybenzyl , 5-di met hoxybenzyl ,
be fomnead withefay @x@nm{qyalkalgngtajsmm{yw@ngyammes The derivatives

ot S R BB LR BBl BB SR gmers

they fal/ widaiby iratienfor®-df 2dditioradpitrwitty aaiag! ) puri ne. These
6, 9-di substituted purine derivatives have been found
to possess anti-senescent, anti inflammatory, and/or

I mrunosuppr essi ve pr BE?Jikh%eé’ﬁ?r%ﬂoﬁom acted with

[0013] The 6,9-disubstituted purine derivatives of this invention have the

general formula

wherein R; is furfuryl, methoxy-substituted furfuryl, phenyl, methoxy-substituted
phenyl, and methoxy-substituted benzyl; and wherein R, is 2-tetrahydropyranyl or

-7~



mammal i an cells, including human cells. [0014] The

6, 9-di substituted purine derivatives of this invention
wae@sessfaul as cosnetic conpositions for inhi bPCT/I§R007/073142

agi ng and senescence and/or inproving the cosnetic

appearance of manmalian epidermal cells, such as

kerati nocytes or fibroblasts. They are especially

useful as cosnetic conpositions for inhibiting aging

2- tetrQH rﬁﬁﬂﬁﬁ\geg?%ggi /sﬁbsfltg&roofqrf@gqu? éé;@;@ﬁfo‘e for example, 3-

ear anc n epi human s

meth@)@ﬂ%ﬂlwwmenﬁimmmt lahdtﬁememwxwﬁﬂmdw | Methoxg&ub%tltuted
' are al so_use f or reat ment of

h
pheny Gruptirelide, dhroesii op TReRGYRIERY!. S RARIYAGE (-
methé‘)@phlehm Desl 4R thBY PSP 2 A8 rﬁbth‘b‘?‘%?ﬁérﬂlldi §e(ﬂ|2\%??) xylphenyl,

Nposi tions contalnlng thes substi’t ut
3,4~ dumrthowphmwl Sedrdirethoaylphphy, 218ed-triredthoayphemdt anh?, 305-

el Bl Pt TR P e e, 2
meth@ﬁ)%@h&hoeqﬂémy@é@l ARt/ EREAL 2F-§imdIRSRAIbem2l, 2, 4-
squanous cel |l carcinoma, acne, ery thema, and the Iike.

dlmethgmtmnzvhé’ B-dgneihoupeenayited q@veth@éya@mzw& Puimegifoxybenzyl,

23 4%%&4%(&58&[}9 el 213%3 gﬁu%%gg?ﬁﬁﬁ g{@%@g&g@ 6,0-disubstituted

punn@deMvativreQS reeiumufrylah|mm9r(2aeﬂahydmpynalmwp@m@I Thése
responses resulting frominflanmmation, and/or treating

6,9-disHbsigHiask Pyinasderivalives Aaue bsendaud {9 BRgsqss anti- S%ne@&rset anti-

erfRY o GRS pifesthe RARHLOREN ) Bhiof BhRES
mamrﬁa@amibelldqsmcnlwmgdwqmuam pellderi vatives of this invention
sitigns jin the

be s
10014 e 8 Byl ERIRES bhEne deruesis (i an et e isejul as

cosméﬁ@EBMB%ﬁ’oﬁé'férsmhib@cfr?Oé ging aﬁu@n@seén&a Hh/ok frBp@ving the
such 6, 9-di substitut purine derivatives may be used.

cosmeh@anae@r@me af maraowdipn apiderswll cellsnppch @stkarawpamteshor
Foroc e H] oo 8l VB8 pAGPRIL HigRen Bl apnEitho aong
and seAESEBICR dRAAbHINGprONingthe GakhetigRippeardri@@ imamepidepmal
also be in the formof addition salts wth acids.
cells and/or human skin.
[0015] The 6,9-disubstituted purine derivatives of this invention are also useful
for treatment of certain skin diseases or conditions, including (but not limited to)
hyperproliferative skin diseases. Compositions containing these 6,9-disubstituted
purine derivatives can, for example, be used for treatment of lupus, allergic eczema,
toxic eczema, atopic dermatitis, ichtyosis, papilloma, Bowen's disease, seborrhoic
keratosis, actinic keratosis, basal and squamous cell carcinoma, acne, erythema,
and the like.
[0016] The 6,9-disubstituted purine derivatives of this invention are also useful
for treating inflammation, accelerating healing of lesions, providing relief of pain and
other immunological responses resulting from inflammation, and/or treating

inflammation skin diseases or conditions (e.g., atopic dermatitis, lichen planus,

hyperpigmentation, Herpes simplex lesions, erythema, and the like).
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[0018] The 6, 9-di substituted purine derivatives of

this invention are generally contained in a carrier
w@e0upoes770 on suitable for application to the cetT/E8SD7/073142

interest (e.g., human skin) and in an anmount suitable

to the intended use. Such conpositions include, for

exanpl e, cosnetic and pharnmaceutical conpositions.

General ly, such conpositions conprise about 0.005 to

o0TrR0u RGBSRy i B S AP s

in corapositio®s ih the fabouwdf fr@epmmmmndsTdsfethecabpasﬁMrmmae or as

especi al,| har ceuti cal
pharmiagRGAly SreePiabR TS Re@e 4 Srples” & BILroALSUR cans.
6,9- d@@b@tﬂgieﬂ plﬁﬁﬂé‘é{eﬂl\%ti'vegff'na)} B¢ uSB§. P@%lrr%ac@ut%%tllzrae%geptable salts

poul ti ces, shanpoos, |ipsticks, ointnents
may beforeedtwithtfar examsler, ajkali raa’ralst laenhbRiem, meanmoem dhe

derlv%tl)/%ts QE&? 'S%I'ton Iy nmtg%gbﬁéc r%%ig]%p%gﬁﬁﬁgtqt gr' (‘Z’ﬁt&:ally active
isomdrBAtheBGRaY bikal be il theg66m OF adefiibhlsefts swiht ahde for
adm ni stration of the conpounds provided herein

[0018] ncl udéha®yO-girstbstituted pHEN® Astivativestaidhie iskentioacarergenerally
contaérgé% lf]\lraI ?ér? ePSoﬂﬁlogﬁ’!Bhé Et%l %fﬁgglr&étlngtgéthﬁg@s gf; interest (e.g.,

ration ounds

humahcxmml srictioh arsatriogint siatd & tracietdrideal lise. a8ticty eompositions
) redient in the conposition or may be conbined with
inclucgy FRrrxaemp IgeCoIyPlcipRH PHAMAR iR Q%m%ﬁ*ﬁ@%d Gegerally, such

CompbgﬁleQ%gﬂﬁglsE%o%br to' db il Eﬁg@énlsd’fftw GG nf%‘?edlent,

exert rapeutically an metically Uset
preferibtlyeatboutrD.0b etoadizrn d@ pereamd iandsncbremrefeeﬁblgcab@uoﬁ 1t toeabout 2

e T eSS SR SR

compbalmshé rézaransé! i theVfovi® STl RiThs, brré@ln\m Ia@%stdlsssfﬁmqﬂahéh% e
and hairless mce or other suitable ani mal nod

lotionghgelapelasiess popitioes) shampsastlinsticks, oirtetants, foa‘SéQﬁ doams,

tinctuh%% %gﬂq%/lsng% II@%@IF(!; EBE f&éﬁ@ﬁﬂﬁe Corﬂﬁé&ﬁ{)ﬁg W?tjscg'}/l‘fcgpas long as it

is suﬂ@btﬁ foriitegniendadgaef i ci al manner, a di sease state or
verse cosnetic effects associ ated W|th ag 'n(%&?g
fsr e

[001%mm| p@ﬁﬁ@@pl@d@pﬁg&a&ﬁuycwm%@an@ icigristd

admn‘ﬁétﬁ’?t?dg@ ?ﬁO:BHéﬁixgb\ﬁjﬂs”prB@id'requeﬁ%h 8!93%%2%52:@20%%&3%6wn to
thoselukitia iskhe asl todmalslwtable for the partlcular mode of administration. In
addition, the compounds may be formulated as the sole pharmaceutically active
ingredient in the composition or may be combined with other active ingredients. The
active compound is included in the carrier in an amount sufficient to exert a
therapeutically and/or cosmetically useful effect in the absence of serious toxic
effects on the treated individual. The effective concentration may be determined
empirically by testing the compounds using in vitro and in vivo systems, including
tissue culture and hairless mice or other suitable animal models. Therapeutically
and/or cosmetically useful effects include, but are not limited to, delaying, slowing,
preventing, reversing, reducing, and otherwise modifying in a beneficial manner, a

disease state or adverse cosmetic effects associated with aging of mammalian cells,
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damaged by agi ng or sun/w nd exposure, preventing (or

sl owi ng) the occurrence of such damage in the first
w@b@emos7m undamaged skin, and/or preventing (OPCHUSAOTIQN3142

) the occurrence of additional such damage in skin

al ready damaged. Such therapeutic effects can include,

for exanple, inproving the condition of human skin

al ready damaged by a di sease state _preventing (or

especﬁé@"hﬁ‘& ntdefis. é:r‘g#"év&{'ﬁ?orgf tsﬁ&? i )Z %‘ﬁas?(?n ?élfs;esb&w E88metic

’st place, preven oW N

effectsexamucludepmr@&aatmb timprating Maplp@aa’aaee of atemin K0 alkady
concentrati f active conpgound in the

dama@& RGNS AT JHP SEROSWR. BERVENHRY 61, SIPWIRG) thawps@HTence of
such 85 'lﬁ'i‘hé ﬂ%‘i‘i}lzﬁe lh%g%‘?ﬁédé% SOTRNUNG ﬁntek}asﬁirgg?ﬁgrfslowmg )

sche mount mnistered as we
the o¢canftemcs dfranwntldml sucis damfagskn Iskini airaady darhagdd.pBoah | y

S T T
alrea(ﬂ’ﬁﬁélﬁ%ed FHyeé @fs@ﬁééf s?éte' &@ﬁénﬁ@(ﬁr s%\piﬁ? ﬂ*lédoéEUrt%nce of such

preferably at | east about 1 percent of the active
a diseasepatatednttbe finsl placeaaed/ar mgwtlﬂm(@r atoviing) thegeedewnence of

et B 18l o ces To be admmistered at

[0020]nt er v@ihe cohcénti@ion 6f activerdefsduredintthatcotd siiceoiifi@lepend
dosage and duration of treatnment is a function of the

on abspEge. MACHA G EERAaIRS,0TI0e slivs APRBEUBRING dosdop
schecﬂﬁé Noh K BAWANE Séh‘uﬁ?&eféd;%é’%I?s%ft{w@ﬁa%ﬁr’é%%ﬁ% tbgﬂ?%éa tB'F%kin in

VIvVo or 1nh vitro Is to be note
the arttongpmah)ata|tbempeudc@ltgsagﬂowe¢smstlowy effestive doyage Blhbuld

the age of the.i |du t ed be furt
de"VGiﬁr?o‘”é?f‘sCteé‘ gtiop of a Séﬁ?"‘;b‘ad bS@@@ﬁe@ﬁe&@B'yﬁéwt out
0.05, SR8 AE1AREY oo o ekt JA RIS e

treatedftisshie. Hdmamlvadngmdserémangberadgupetare@ iahgntéeor may be
t|o of th i tions.

aivio ZERlCAT a5 P e CaSes Rop RORUREIRCaAL xR aiyme: 1t
undeRfdod TRt Srtfde dddaRjRdatl a@rahubmdf ticREmEALIBE Rinction of the
practice of the claimed conpositions.
tissue being treated and may be determined empirically using known testing
protocols or by extrapolation from in vivo or in vitro test data. Itis to be noted that
concentrations and dosage values may also vary with the age of the individual
treated. It is to be further understood that for any particular subject, specific dosage
regimens should be adjusted over time according to the individual need and the
professional judgment of the person administering or supervising the administration
of the compositions, and that the concentration ranges set forth herein are
exemplary only and are not intended to limit the scope or practice of the claimed
compositions.
[0021] For treatment of the skin, the compounds may be formulated as
cosmetic or pharmaceutical compositions for local or topical application to the skin in
which the 6,9-disubstituted purine derivatives are mixed with a pharmaceutically or

cosmetically acceptable carrier. The compositions may be provided in the form of
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[0021] For treatnent of the skin, the conpounds may be
formul ated as cosnetic or pharnaceutical conpositions

wo eoosloassad or topical application to the skin Per/vkioo073142
the 6, 9-di substituted purine derivatives are m xed
with a pharmaceutically or cosnetically acceptable
carrier. The conpositions may be provided in the form
of gel s, creans, lotions, solids, solutions,

gels, %H?a‘i’ﬁé‘%f?(ﬂ% s@ﬁa %@I&lon%ngu nélﬁslld% Pom%ntd' {RBSiKEOT

treating r’ransm are for
Comizamitiid resafioir tneating huenai genuilasejﬁsmwateddoptmpnm applicatiahi with a
[ bet ween about

j ) ef
6.9-dlspBlufs Giona SobIRRca A SRLIVERBBR SR RN Fo08s Dpveen
abouia@@% té%b@ﬁf Q@'bbrcé}ﬂdpr@ér%b@@écﬁft@b(bfy té%‘éht 9o eﬁ"é’ent and

about percent In a cream "ol nt nent, | ot 1 ONn,
moregueigrakiy aboot 0d toaaimudi2 mrnenﬂ io keream, |omttrt&malotlom,ogéjs

solutlgﬁh%élfq:t?aas[ea(glg Veg’]JCI -tnély]v?w%%g ch er'? XIC and dermatologlcally

accetaBledi B 6dhdaHtRMioR LUr'W@glﬁiﬁPédt@hl c)'fﬁlhél i6sa|suedtituted purine
suspended, di spersed, or otherwise mxed in a

derivatiepdissalvesh suspended dispensasasr elkERVise INixed i a compgsition for
use VJa{P‘er?alﬁne 2 gkﬂ\pfﬁtﬂet é'ﬂc%dth%'t‘{rieng 9d<ﬂ§ut¥§fﬁut¥ﬁ y@p%e&eé;@ l%j is

ectlive concen I On, genera

deliveabd it ab. dif¥stipe coroéntratiosl, geablally ait |émaboab0@05(.bé35ent
and preferably at |east about 0.1 percent to

prefelzHly Ghleag] 20 B10.05potdn, n it ferabh stieask aious duh bereent to
active SRISSIMAE SRir{c] & fibroladtd) qUbnihel HREUGRAse ERYBISHI oY are

reducelde revatrsedforcelldyedi. vitse opperlinnibshouldrbd adjestdi sueh that the rate
paci t f the.cells is not bst tlal i ncre
of ool @R Rar Pdly) RR At B aprny phlied B fo! §rbsteaEaRShusased
particOftrlyestiththbt ﬁh@)&réét@ﬂ%eﬂé( Bl igducdf d& ﬁBFé%EmM? aﬁ¥ S|gns typlcal of
pre-cancerous alterations or any other cosnetical

canceinte or padicancerang @dferalions cwrwrféharemm@tmﬂv umﬁesurable

chang s8R s thb BRI T Ao "Mniih. B8 s o e vo to

aboutP20 perdent, wa@wappér IDﬁit§$§1 lich &y eo perengl 2 perveat &rieadn 1
since the anti-agin ects are evident at such | ower

perceng: &g wr@Wepneﬂ‘@ke singA dle ANHIAGNG pfe@a sEe eMidenkat seh
Iower?%ge%géérﬁ gieygsslémgf:]hlﬂesﬁr%B@&Br{eQSIeflﬁ RS Pé‘[?lo?ﬁeﬁﬁ'i\ﬁé’ foQbr total
proliférabive capaqng/ ofehe dedls ig mariimiwddo @pdemﬂt} ¢rmelligkt or mibecating
vehlcrn% tﬁaphem%r ¢ ?ao{e tnggkl\ﬁoellr%tr%ree ;\Dlree (Iar%c?fc‘h'ansyoﬁgtilgsvehicles, such as
ethanol, that dry the skin.

[0022] Examples of suitable bases or vehicles for preparing compositions for
use with human skin are petrolatum, petrolatum plus volatile silicones, lanolin, cold
cream (USP), and hydrophilic ointment (USP). Compositions can be prepared
containing an effective amount of one or more 6,9-disubstituted purine derivatives
formulated for topical application, such as emulsified, suspended or otherwise mixed
with a suitable ointment or cream base.

[0023] The choice of an acceptable vehicle is largely determined by the way

the 6,9-disubstituted purine derivative is to be administered. Such methods include
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et hanol, that dry the skin. [0022] Exanples of
sui tabl e bases or vehicles for preparing conpositions

wo eoosess7oM t h human skin are petrol atum petr oOPEL/UR2007/073142
plus volatile silicones, lanolin, cold cream (USP),
and hydrophilic ointnment (USP). Conpositions can be
prepared containing an effective anount of one or nore
6, 9-di substituted purine derivatives formul ated for

topicéolto%n‘?iﬁlstr"éﬂ%.i it pﬁ‘é’r%c@ﬁgﬁé‘w e?ﬁc{ H@%atﬁmg%‘écgﬁtable

erwse mxed Wwth a sultabl'e’ol ntment or ~cre
vehiclesder tqpcH appliteticrhiociud edhose saitab fur alskdn VWetlons| erdasns,

largely determ ned hy the .the 6,9-disubstjtuted.
solutig SiisbaBRiona. 995, 3ok e n Getarall. Teganhicla Reuper
orgarli®H K&aFOBF §RlaqaEBlL RTUIAbh BRd calpabfPb®havin tl‘be
harmaceuti cally and dermatol ogi cal ly accepg abl e

6,9-disghstiiutad pwine deiivativealigpdreed, suspendedidy disegecd thigreid. The
. for _use in lotions,  creans, sqlutions, s ensj.ons, .
vehiclsdhay el d8L REAT RIS PhaEaed il Ah e BERUERRIRAR; skin
abso@tibA@hhaneém] UV Profédtint, Bnti-dRicRALE DluFePIMHoRI Ty adhts,
capabl e of having the 6,9-disubstituted purine

fragraqsesyvamuisiiers sijlers.dbicksniggaassds, selvents swiovibg likeer ei n.
h i ] e | L
10024]0% =8 b f. QPSR QAT e orgg rich s o

intenddzbta ipd erhawstiveifeiosys: UV prot ect ants, anti-oxi dants,
uffers, coloring agents, fragrances, enulsifiers,
o253 | | or &) The 1

i 11 ers!) kationgeni ig 'elipastcontaip|anesffactivg seneartratigreof one or

more%g%@lrﬁﬁumifﬂgi@f)gﬁﬁ@%ﬁ%tw F"FH%de@@c‘iR/Eio%%k@ﬂtrggior?‘fécﬁ}eferably

s not I ntended to be exhaustive
effectivel toalaivef 1@26P-disdbstitutetipumine denivatiods aha coonceratratioanof
ef f [ one, or

vetwegrpdigrun(ies 56 SBaN T pmeThis Petd oAI8 o ive skiny gatticylarty the

fibrobfeté fhead drifis | ThENSieIsaRby offd esithiverrdia LRlut Yab dhdet 50
6, 9-di substi tuted EUI‘I ne derivatives at a

percenbrietarablyifom @bobed e ehodbbpewent, af@re@matienband the balance

waterf §i55 FEbieRuR b X 5 S e @londie e 8Pk fir e buliBFand the
alcohePnAdy Brrolipmtekasivn 1o tosehsikilbin theaeens suikité esradPplication to
fromabout 3 to about 15 c&Zrcent of an enol!lient and

humapirkinBayrReused e f hege dluden bat BLg petlimitedtto, dhe tgflowing:
(00263 cohol, or 3 mqthes®oR ol wked R @ut ABAIRRE to)
mineral oil, petrolatum, paraffin, ceresin, ozokerite, microcrystalline wax,
polyethylene, and perhydrosqualene.

[0027] (b) Silicone oils including (but not limited to)
dimethylpolysiloxanes, methylphenylpolysiloxanes, water-soluble and alcohol-soluble
silicone-glycol copolymers.

[0028] (c) Triglyceride fats and oils, including those derived from
vegetable, animal and marine sources. Examples include (but are not limited to)
castor oil, safflower oil, cotton seed oil, corn oil, olive oil, cod liver oil, almond oll,
avocado oil, palm oil, sesame oil, and soybean oil.

[0029] (d) Acetoglyceride esters including (but not limited to) acetylated

monoglycerides.
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al cohol . Any envollients known to those of skill in the

art as suitable for application to human skin nmay be
wais@doosihese i ncl ude, but are not limted to, PEEUS2007/073142

followi ng: [0026] (a) Hydrocarbon oils and waxes

including (but not limted to) mneral oil,

petrolatum paraffin, ceresin, ozokerite,

m crocrystal line wax, polyethylene, and

[003Qerhydrosqu ted t%@f%j@n!&%ﬁ? }nb ultﬁo{ Mol tGsuch as

(but not
ethoxmthglgb&wrWInM%tsanawanes wat er - soI ubI e and

o051 4} 3774 53 GRS  LORB L

Meth{r @@S‘p\@ﬂ@bﬂ@'tﬁﬂyl%‘té@'of% Q@Hé Afe §§é‘fru13 ﬁérenEXEQBH\%?’es include
I nclude (but are not limted to) castor oil, safflower

(but gye|not diatitedrios bexy! daurates isahexyl lautgte vigolgxy) pebdlrzhtev sopropyl

palm?étjg’ is%bg(grgﬁ ngl {stat?%@%@f Ske@)te Aﬁ‘g%?)c@'l' 8'@8?? fﬂae g‘égﬁissltéarate,

decyli gichrate, ngodropy lﬁ@étebremat(ﬁ[éobﬂipyfﬂﬁdtp)ak@tcﬁlﬁohexyl adipate,
npno cherl des. [ 0030] %@ Et hoxyl ated gl ycerides
d'hexwlﬁi@cwb@di@af@b Gt*SQRiPDVhS;ﬂ gate; dﬁurxld@ﬁtaéﬁs reynifxyaeietal and cetyl

lactaf@! Yceryl nonstearate. [0031] (f) Alkyl esters of fatty
acids having 10 to 20 carbon atons. Methyl, isopropyl
[0032Jnd butyl esd)ehlkenyl dsters\of dattylacids davimgf10 tdlE(D eiarbon atoms.

nc| but ar ot, I{mted to
Exanirliey Riecot BoHER PO Bl Tt eddb R IRy FATSBaraIEy! stearate, and
o|ey|b§9<épéopyl pal mrate, |sopropyl nmyristate, decyl
ol eate, isodecyl oleate, hexadecyl stearate, decyl

[003Ht ear at e | ﬁm)d'?aipyaamdsbawegr&’atoe% da’arib@upa’tomsl Sultahde examples

o TRARHb 80167 51dabB SR pFHE, G SRR fostoaric
hydrdx@@&a@h@ olb@ﬁ%le(@hcﬁbl@@@)ﬁra%ﬂ@ﬁi& @éhérﬂ&té/n@éfd&?c acids.
ng 10 to 20 carbon atons. 1%)(,{;?2 es thereof include

[0034(]but ar e nofl) Fefy aéphols haviey| seaiben agerag lincluding (but
not lnﬁﬁgﬂcﬂtlgurﬁr}ﬂyr@étﬁyket?/L%%&Sdeoyl, stearyl, isostearyl, hydroxystearyl,

oleyl, ricinoleyl, behenyl, erucyl, and 2-octyl dodecyl alcohols.

[0035] (j) Fatty alcohol ethers including (but not limited to) to
ethoxylated fatty alcohols of 10 to 20 carbon atoms, such as (but are not limited to)
the lauryl, cetyl, stearyl, isostearyl, oleyl, and cholesterol alcohols having attached
thereto from 1 to 50 ethylene oxide groups or 1 to 50 propylene oxide groups or
mixtures thereof.

[0036] (k) Ether-esters including (but not limited to) fatty acid esters of
ethoxylated fatty alcohols.

[0037] () Lanolin and derivatives including (but not limited to) lanolin,
lanolin oil, lanolin wax, lanolin alcohols, lanolin fatty acids, isopropyl lanolate,
ethoxylated lanolin, ethoxylated lanolin alcohols, ethoxylated cholesterol,
propoxylated lanolin alcohols, acetylated lanolin, acetylated lanolin alcohols, lanolin
alcohols linoleate, lanolin alcohols ricinoleate, acetate of lanolin alcohols ricinoleate,

acetate of ethoxylated alcohols-esters, hydrogenolysis of lanolin, ethoxylated
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[0033] (h) Fatty acids having 9 to 22 carbon atons.

Sui tabl e exanples include (but are not limted to)
w@edoanaeom ¢, |auric, nyristic, palmtic, stearPCT/US2007/073142

i sostearic, hydroxystearic, oleic, linoleic,

ri cinoleic, arachidonic, behenic, and erucic acids.

[0034] (1) Fatty al cohols having 10 to 22 carbon atons

including (but not limted to) lauryl, nyristyl,

hyd rogﬁééie’d I?ﬁ?él?ﬁj eq‘f%)fylac‘tgg %;O#)I ol 'Iazﬁﬁ;?ﬁé( l{ﬁgiﬁ%oﬁ%rﬁk%ﬁ& YArolin
absor@bdﬂb}ﬁbeal cohol s. [0035] (j) Fatty al cohol ethers

10038]"C ool 52 of (MbPPGYIE alBAISANSHRShen Hadvaipes taslling (but
not “rﬁg%dstdg?rr ?ﬂeﬁ?)gyc"&? @%E’wgf"g edraclal’ a}gco%l:eger?axﬁ%gw'w' 2000-
4000)apob/©heethtdmr mlpotypmcnwleme) gEy@oSt hylyergpropyidaegratymyetitylene
alyoolpoafiesrop R RISy erS. Pritdibiange Bhirtictorpleh Eowiayed
sorbltf)ﬁlhg?dr@?F%W%@Mo%oﬁ@SW&hé‘b%of anwy. m@GUQDE methoxy

Lanolin an erivati'ves including (but not

polye{hyiﬁrtee@lyc@; 358n860n750,40810; A0B0I polylgttiiene axide] hamopplymers

W E5P3: 08 PERb bl lla S bbBe HEAERHaE i Blie ool 2

meth)ﬂizhmpkéhﬁirféﬁmhoﬂ @%&Jﬁrl@ﬂ\e glcop @, bahexhnarnedl| eRtohexadiol USP
al cohol s, acetylated |l anolin, acetylated |anolin

(2- ethanl &&B%anqd&ibl% @Isd@‘FiB@@'Y‘FQ{@NQQ%YONYQFRQWW%%%Y%W@S of

[ acetate of lanolin alcohols ricinoleate,
tnmet&kf&l@?égﬁé et hoxyl at ed al cohol s-esters, hydrogenol ysis

[0039%f | anol i n, (retﬁujydwmic&{ldxmbl @gtmanmludilag(@butmot limited to)
et hoxyl at ed sorqb ,t and seni so

ethylqnsgh ol T B S atused cpialtoHe By T and diatty

[ t
acid %t egﬁtegywbpﬁ%%s@gg/fM%Ogy@é@qogﬁqgggcgﬁglog@ay&;bégtem

propyMe/giyocpiyhem@ ad disfatty o eﬂ@m}-mwowep@lgwyé@@@ ene

ordB S ABFARES 4 2o FOLA SR E e ropvene ool

mono@lééﬁ'ﬁfeoblyc@ RONd-adrRiddighite ekl estemy, Pbty@lyceﬁillwwfaﬁtﬁy%bld
sorbitol, hydroxypropyl sorbitol, et hyl ene col

esterg, mth@xﬁaﬁgd@myl meneirgrate, 1,3- butylene glyc monos earate 1,3-
butylene glycol distearate, polyoxyethylene polyol fatty acid ester, sorbitan fatty acid

esters, and polyoxyethylene sorbitan fatty acid esters.

[0040] (o) Wax esters including (but not limited to) beeswax,
spermaceti, myristyl myristate, and stearyl stearate and beeswax derivatives,
including, but not limited to, polyoxyethylene sorbitol beeswax, which are reaction
products of beeswax with ethoxylated sorbitol of varying ethylene oxide content that
form a mixture of ether-esters.

[0041] (p) Vegetable waxes including (but not limited to) carnauba and
candelilla waxes.

[0042] (q) Phospholipids including (but not limited to) lecithin and

derivatives.
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| ene %‘ttycol nonostearate, 1,3- butylene glyco

1,
(but aieméhmfeé oty slsaciy havieg gl tpa20 c@tboyn adeoing, tdtyeaicohols
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Cond%réﬁ%\éﬂth @é@ 2Q melqurﬁjhylsoe optste. maria- @idy @;fatty acid esters of
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9'VC°E5{}tmﬂ'&PU\arr\Net' tcﬁ?ﬁ% pHoRHiRNG SiaRs of molwlégwelght 200
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to 30@@%9{&?%9?@‘3 nggiél'rtelmvg@ﬁl;{/({ekgb éi% é&Hgfol ?Bllybk%thﬁgne
sorbltancangiohytgophlu@ waatestensi tSudtabée anlnoloe@naisdlerarrttlude (but are not

imitof 18] G5 R0 Pl SRS ol RGP bl b mine soaps,
wherein the fatty acid moiety contains from 10 to 20 carbon atoms. Other suitable
anionic emulsifiers include (but are not limited to) the alkali metal, ammonium or
substituted ammonium alkyl sulfates, alkyl arylsulfonates, and alkyl ethoxy ether
sulfonates having 10 to 30 carbon atoms in the alkyl moiety. The alkyl ethoxy ether
sulfonates contain from 1 to 50 ethylene oxide units. Among satisfactory cationic
emulsifiers are quaternary ammonium, morpholinium and pyridinium compounds.
Certain of the emollients described in preceding paragraphs also have emulsifying
properties. When a lotion is formulated containing such an emollient, an additional
emulsifier is not needed, though it can be included in the composition.

[0046] The balance of the lotion is generally water or a C, or C, alcohol, or a
mixture of water and the alcohol. The lotions can be formulated by simply admixing
all of the components together. Preferably the 6,9-disubstituted purine derivative is

dissolved, suspended or otherwise uniformly dispersed in the mixture.
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an en&iEM! LR P nili TR s A& Sther suitable non-toxic carrier, such as

an isotonic buffer. The emollients, as described above for the lotions, can also be
used in the cream compositions. The cream may also contain a suitable emulsifier,
as described above. The emulsifier is included is in the composition at a level from
about 3 to about 50 percent, preferably from about 5 to about 20 percent.

[0050] (3) Solutions and Suspension. The solutions are formulated to
contain an effective amount of one or more 6,9-disubstituted purine derivatives which
is typically an amount effective to deliver the 6,9-disubstituted purine derivatives at
between about 0.5 to about 10 percent to active cells of the skin, particularly the
fibroblasts of the dermis; the balance is water, a suitable organic solvent or other
suitable solvent or buffer. Suitable organic materials useful as the solvent or a part

of a solvent system are as follows: propylene glycol, polyethylene glycol (M.W. 200-
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parts water Cr ears
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conteid 8cthev@rit®nde! i ver the 6, 9-di substituted purine
derivatives to the treated tissue at between about 0.5

[0052]0 abo(r) Gelspebekenmpasitiens van belfosnuwatedhiey sikiply admixing a

sS4 G406 by HebiRB RS rdshobPS BB B elipeRleA ™
compl@BEﬁ)ﬁBaExﬁénfﬁl@sﬂbﬁb@tébld@néKérﬁrb@ébeﬂ@ HERieOsetn privictRly
mol lient and the remai nder is water or other swtable

desc"l‘ﬁﬁ?—‘ﬁ’&&lr%sﬂ%tﬁqmelog%ﬁ as an isotonic buffer. The
[005152”0' N ?%? 0,33 cgfrﬁf({ SitheR ARRNR dr2 ﬁéé??/ela%fw]elﬂ'g égﬁ% ore

| so be u cream conp 03| i ons
6,9-disLibstitatent pirmeadsiivdtakh evf&a:ful&bybicehy apsanteatigieetve to deliver

the 6 &R e VEA RANTE debarives shpaiisn 25w CYbir aBout 10 percent o
activePSEIESStithe RKRY, BRARIYary @B fiPIMEsR dfahaBRHhis?RoRFEEEM 5 to
about 75 percent, preferably from about 10 to about 50 percent, of an organic
solvent as previously described; from about 0.5 to about 20 percent, preferably from
about 1 to about 10 percent of the thickening agent; the balance being water or other
aqueous carrier.

[0054] (5) Solids. Compositions of solid forms may be formulated as stick-
type compositions intended for application to the lips or other parts of the body.
Such compositions contain an effective amount of one or more 6,9-disubstituted
purine derivatives. The amount is typically an amount effective to deliver the
6,9-disubstituted purine derivatives at between about 0.05 to about 10 percent to
active cells of the skin, particularly the fibroblasts of the dermis. The solids also
contain from about 50 to about 98 percent, preferably from about 60 to about 90
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10057107 P& FolbcBaistbl B sbitingin R iBFlerEity F0AP BE abRES onos

per d@y Or, G setishiyuioestHeVd the dissiiedatbuiesmatd 6ffent, %o the areas of the
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depending upon the formulation and, particularly, the age of the treated individual.
Any regimen is acceptable as long as the desired age-ameliorating effects are
achieved without substantial deleterious or sustained undesirable side effects.

[0058] The methods for treating human skin are practiced by applying to the
skin, preferably daily, a composition of the invention suitable for human skin
treatment, as discussed above, for an indefinite period, generally as long as the
person desires to enjoy the amelioration of the adverse effects of aging of the skin.
Once daily application to the skin of a composition should be required for at least
about a month, and up to at least about a year, depending on the age of the person,
the condition of the skin to which the composition is applied, and the concentration of

6,9-disubstituted purine derivative in the composition, before the beneficial effects

-18-



active cells of the skin, particularly the fibroblasts

of the derms; from about 5 to about 75 percent,
w@e@Boosand y from about 10 to about 50 percent, POf/US2007/073142

organi ¢ solvent as previously described; from about

0.5 to about 20 percent, preferably fromabout 1 to

about 10 percent of the thickening agent; the bal ance

bei ng water or other aqueous carrier. [0054] (5)

(e.g., %‘é'léﬁfg E%'F@I%?éot Fn%?ﬁhcﬂf) el ér%r{q% '?ﬁpﬂ?@blé)ﬁ o@’EHBJl)Qéﬁ%eII

pe conpositio As i hte or app cation
layer ohthd $kis) lnegioth becpmetappafrentrad the dlin sSufacec dprp}SlI(IatlonS)f the

cont ai neffctl e ampunt. of ope or. nore .
6.9-dgubsntaRying dmralive P riunatod 1hecing RiSgisameliqrated by the
methéd’ﬁﬁééﬁédéﬁn@ﬂsé%ﬂ@? s6fafhéve to deliver the

ubstituted purine derivatives at between about

[0059). 05 t bomfibieblasts furaieer actiyearsllsveuateds kerstinopgeskoithe

v St b L8R5 L5 By oP R

compPEibAAR i¥ oMol a %yé@lo@i@ﬂl@/ RCPPIabRNEreaP, difgnent,

previously described enollients. This conposition can
lotionf gek BelutieBnRefymer srlidapbather sudablisdatmdor grplication to the outer

surfacgéu Igf ﬁ‘wgaéulﬁ vr/ﬁ %%%orﬁpc%éﬁlﬁpgb‘ﬁtaﬂé §ERbre 8f9 éléugstltuted

| e t’hi ckeni ng agen esi red or
purin@dehsatf\ﬁesrai sacshosatration effeufietosdeliMer ek tha dkgnag@lﬁthe skin an

rewousl scribhed with respect to | otiops ar
effec %%Qooﬂﬂe&‘ 8%8“‘(%@ ﬁ@%&ﬁ%‘ﬁ& eRverse suests ?@,gmg on
u
o ST P S e A AR s v

slowlyd;km lmtreaﬂed Iskineand/balbecoreek owngerrin taipeearancledhpn qwnod 39)
esirabl e. sta fragrance, pr colpr, or. other .
treatr iR S DPO ST R M4 Ui REReie At G srRb e thproosmetic
indicdtésofldgem $héh éé'rﬁberitr%t:@ﬁ%@é Jimﬁl@ diut 0B IoCéﬁdtﬁﬁOt;Qarcent
the skin may al so in any of these types of

(preferabiy@biouit rktor @bout@op@rgsnﬁr T&ler@efs@mﬂqn@antr@vpn [Vdmsl@]nay be

oo, BB  Bt LPELATE D10 g o o i
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[00601nc| udEhem@veéﬂlp@rﬁigo rejaies tadnelfiers fonthadreaiment Phine Gl
sened G rtthk Hiddsd &Qtésﬂqéﬁil&%ooél%\% 54 G R'8F 8Riefirating the

adverse effects of aging of mammalian cells, especially human cells (and more
especially human skin cells). The one or more 6,9-disubstituted purine derivatives of
this invention can be administered prophylactically or therapeutically in the form of
compositions described above and in the effective amounts described above.

[0061] As used herein, ameliorating the adverse effect of aging of mammalian
cells means that the development of the morphological changes that normally occur
with aging in normal mammalian cells in in vitro or in vivo is slowed, reversed, and/or
delayed. The adverse effects of aging also include age related changes in gene
expression and protein biosynthesis. The ameliorative effect referred to herein is
achieved without substantially increasing the growth rate or total proliferative

capacity of the cells that are treated.
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beconicheanfiagpt QQ&UﬁU@ﬁSlUIEStW@ ed0 pohevarprmy ope@roiharpseldom have
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functional integrity of the tissue. The compositions of this invention are effective in
improving the overall appearance and condition of the skin, including age-related
changes and changes that may not be closely related to aging (e.g., acne, erythema,
redness, and the like). For purposes of this invention, such changes that may not be
closely related to aging or may even be independent of aging are intended to be
included in age-related changes.

[0063] The methods of this invention can be used in combination with other
therapeutic or cosmetic methods (especially those associated with treatment of
human skin). Thus, the present methods can be used in combination with, for

example, laser or other light-based treatments or devices.
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cells, the césatioplfof ultpas jiowah sippeans Vdre duitkdy @lcanshdiny frog near
ef fective anmounts descri bed above. [0061] As used

normajaradiief charariesistie Phyounkcalliorzaso i1 palyta v deublinast
[006611"3)‘Ir phoi’\@rhs%@lHesr‘ﬁl'ﬁegﬂﬁst%\ﬁﬁ’%llytzﬂférﬂ Vtﬁla P&EM ra% RF Rﬁal

ogi cal ahges nor ma ccur Wi
prollferatlm) Cawdacnyem‘afahs amcbmhgesbeyondwth\el amoumtrthahlswﬁmn lnsrmal
ers

) d/ Th d ff
variatin Bigong c2lS 8RN TS yals o HeLH SR gola TgBReS! ool
doublgp%ggtﬁ%mmé\d dmg gFo%H rRiOSMBL ‘i)%lﬁeraTbé céas&.twrsa#dt\éﬁered

re erre herein 1s achieved wt
such thah shatreatsd gelisrare emsiartplizeed oguodergor r@abgmntttt&ralformatlon In
roliferati.ve.c h that are
the ool b6 B0 ot o R Pal. e FreRid Tanbody fyswospantaty
chang?egsua@ Pitkeeks or detsloddiregaridt@ogd be@ém@6u$ BeNd.t Kiethods for
nd/or in vivo cells, may be detected as a del ay

or

asseasmget’r@agromh faie amisf@tal@rrolsfg@aiwé|oap@altmfepmvw@t%mosami skill
phen g t

iRV RLER R GRRSRELIR 1S TEYIB6E Herdh! ol o

assedsithki steugtictiintgroatic edte Sr total proliferative capacity.

[0067] The 6,9-disubstituted purine derivatives of this invention generally can

Reg

cl AN

NH

N\+R(,H2————>N/ \
= O

o

Ry

be prepared from the corresponding 6-chloro-9-substituted purines by reaction with

the appropriate amine.
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such as the failure of older cells to respond to

exogenous growth factors and/or the high |evel of
w@eiehbs1or escence found in old cells. As cell sPemesionsg73142

exhi bit an agedependent |oss of proliferative

potential. Cultured fibroblast cells that are old

di spl ay many age-rel ated characteristics, including

flattened and irregular nor phol ogy, abnormally | arge

6Chf%rcf9(2st8?ré@gt r’éH“yr At g“\/ﬂlrl l:hY:b 'b‘é R “br‘eg?Feeﬁneo referred

ture su |can frequenc
6,9-djsobgtitute cptirue dehr/aﬁrvedrdﬂthus urh\tqntuon tarrypsrsrynﬂwsrzm! frérhes-

R R TGl b o
Irteraﬁﬁékﬁo@iﬁg'e@'al @'&ﬁrebh%%%bs'%e%?@ ’f%ﬂ?}o!ﬂﬁé‘h ﬁﬁ‘%@ﬁ?sc}rtuted

and hi gher rates of DNA and protein synthesis t
or meatboXyssubalitvitgdriranaplainings i phenytimigeh @mdrfurfﬂnmmMeasnot

comE i g 9554 BB e, S B EH Gy, can

be prépér@@drcﬂﬂ}the abfrebp@ihy aRReHyEEs im iR praéened o 8GIRABI8 Inetal
fluent on culture substrata; do not overgrow one

Catalréﬁ’ﬁotT herb-cllerat8rieHatrahydmiranyiptrseecan oe systhesized from 6-

chior@{HIHCEnd -l BRRGLS ddhnd BRofhbHligEBHLM Age

ange anges I'n mammal i an

[0068]| ssueﬂ'hesfrdklﬂwmg dxbmpﬂl@s/are)rm‘ﬁmfbddbr ilastrathey @a@ese@ only and
er, or wri nkl es, |ines, sagging

are naﬁ 'Q&ﬂd@rdépr'6'ﬁ§theo$%’tp@rﬁ’fﬁ€§é”Vqué'Qf‘héWeS%ﬂW/%W'S?émﬂéﬁk@@ all
Conc?ﬁpﬁﬁ%nr‘a@roéséﬁf 'trg% Fﬂgghé\fet &éé@oﬁ%a%\é@g%ﬁ%ﬁ?ﬁs@rtéﬁ herein

e skin as Wwel e assocl ate
are irsprporatadaby aaielrefmaom thginentinetiegri ty of the tissue. The
nti o

hi ffecti
1006 107 ov ExgRiile v EsiaraRiie SR sdng redmereliPait gronipre-o-2-
tetrarﬁ/@rdbyré }Min@g /ﬁ&ﬁxtbﬁé ot %hﬁﬂéﬁ@‘iﬁe W Cﬁ!ﬁf‘gﬁﬁol‘) BAY tosic
not | osel %/ylre ated to aging g., acne

acid réray@lmedrate Me@)n'éﬁ aeefatehe 90 mB)wawgomsbosterseobat 30TG 3,4-

S t C
Dinyd G Tah A0 iz 458 BN 955 Al ARPiGE R R £ nb W "asgion,
maintalring tHeeredetoh terlhperatateusistdieen 5H60TC(RYIsiHs @hanges61). The
The met hods of this invention can be used in

SO'Ut'[QBrWﬁSn%WTQSh fopnRastitinal hakEF dwdng WRichy tinng dnes allowsedh ool to
room (ERPERItAH. YCbROSRrASS 2618069 aMrhdnib (883 iR WasYdded and the

solution stirred for 5 min. Homogenous dark-green solution was subsequently
extracted with 2 x 200 ml water. The yellow ethylacetate extract was dried overnight
over sodium sulphate and then cool at -20°C. Accrued yellow solid was dried again
in vacuo over phosphorus pentoxide at 37°C. Yield: 66.9 g (72.2%). MS (ES):
[M+H]" = 239 (100).

[0070] Example 2. The example also illustrates the preparation of
6-chloro-9-(2-tetrahydrofuranyl)-purine. A mixture of 6-chloropurine (50 g, 323
mmol) and p-toluensulfonic acid (2.5 g, 14.5 mmol) in ethylacetate (200 ml) was
vigorously stirred at room temperature. 2,3-Dihydrofuran (37.5 g, 535 mmol) was
added dropwise over a 30 min period. The solution was stirred for an additional hour

during which 6-chloropurine was completely dissolved (Lewis et al., J. Org. Chem;
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human skin). Thus, the present nethods can be used in
conbi nation wth, for exanple, |aser or other
wo e@hbedsased treatnents or devices.[0064] As uBEmUS2007/073142
herein, the total proliferative capacity of normal
cells, such as fibroblast cells, is a neasure of the
finite proliferative capacity of cells and refers to
the total nunber of doublings of cell nunber that a
26; 1664;! 0 i i
1981 D S UBEERUERY, 2aBE0uL ARFAARa RPCRT) BLRM Mt b
molardatior!: f mas addedh Hbmogehbdss derkeyallbiasaletion @akltsen extracted
0 ined fro etal tissue exhibit a greater. )
with Z5AbBiiGHater v Tl Gy RtnvigCothte SRRt evas BB QY BichbpxpRERgium
sulph’éfeO“Tﬁ’&rWthe SbREBA-waLRRaled Sy 8eELAIBIR]. NAGF P at e
or rate of proliferation is a neasure of the rate at
evapathtion & efude yllpivae! wasdrigdiin vatwreaswrmsp@dnogm pentokide at

e of skill in the art rec roca f .
37°Cdain fpdd higausf wede 2rtpthfized ol PuPUBER effes, Yield: s0%,
yellove Bblid!r Rle@fingnssingl 0Z.ebt S, Tlhﬁ(t@l@éﬁ%&h;ﬂ@célété?U'Z W), single

rowth appears v kl'y, decreasing from near

spot. PFLsmPURTl M%hz‘;’éﬁﬂ&(ﬂ@&"d*‘lémm B5ve,der 6 81

2 225G 2 £ B o4 85Tl RIS 0 51 B, va= 7.4 iz

Jb = o4 f@m@’m(vei capas(tH); 818a861HP MBAES): kpwend —t225(100)
amount _that is vvlthl n normal variation anong cells and
[0071]i ssuebxample 3 cThis examplaiillypisaiss tae rreraratiohef of

6-furf§r§/ielarpi98@k $¥tFahydfo éﬁ'lg}dtrﬁ‘\'é fcf‘ﬁjrﬂf Whing o4 Suc§ 91,mj. 1030

pro ratlv apa y 1's not atered
mmolt)héOISr@af édahiabt S atetrahydoopyadmyd pdirioe (ﬂlEG@rrgmol) was added.
t ransf or mat i on of treated

th
The sty 6RERBac i aspfely Shotonblrtiiner <O ot Seets Sdlution was

heate8%W@Wbﬁbbhlﬁ@%k%%@%ﬂ?b@dﬂ@ésafﬁ r@cﬁmqgfﬁb'e%%ure Colorless,
precancer ous or cancerous ce Met hods for assessing

crystalling fyriovitlaming bydmahloddalwasy lmmé@ﬁtﬂly depesifritang filkgred off.

The rs@hag Ry’ 3 Ruebekpr i ub e ofsk-odie TST i Baded to

the yelBs9esis shBReRtiicroayhgNahd agowel ko seire alfrobﬁi ®@mperature. The
proliferative capacity. [|0067] The 6, 9-di substituted

produgbslpwév arystalliped\@ver @bothl H1oURy Wﬁlt%wlgﬂe@r@pmﬂa&ﬁ wah figared off,
washé&d W?[ﬁreqq%lfef 55{3‘%@ df?ngﬂQ& Bgeﬁw %h'té) rOmdve RS SbAEhEdThe

crudeqali':)dgstéfvﬁl Fergstali{e2t inahetlaynadt. o]dbeﬂdangﬂ )4@(81n52 mvhok; 64.2%).
Meltln%apr)]onk%te S aer(r])I att(%491r1ef5‘%c n%hdeec%rmepoesﬁtlo% TLC (chloroform:methanol
(95:5 (viv))): single spot (Rf=0.35). TLC (chloroform): single spot (Rf=0.34). HPLC
purity: 99+%. Elemental analysis % (expected/found): C = 60.19/60.14, H =
5.72/5.70, N = 23.40/23.30.

[0072] Example 4. The example also illustrates the preparation of
6-furfurylamino-9-(2-tetrahydrofuranyl)purine. To furfurylamine (1456 mg, 15 mmol)
placed in 100 ml of n-propanol, 6-chloro-9-(2-tetrahydrofuranyl)purine (2247 mg, 10
mmol) and triethylamine (3.6 ml, 25 mmol) were added. The solid dissolved
completely on thorough mixing. The homogeneous solution was heated at 100°C for

3 hrs and subsequently cooled at room temperature. After vacuum evaporation, the
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6, 9-di substituted purine derivatives of this

i nvention, can be synthesized from 6- chl oropurine and
W@ 20b8dod1ya@r opyr an usi ng p-tol uenesul foni ¢ aci dPCT/US2007/073142

according to the literature (Robins et al., J. Am

Chem Soc. 83, 2574 (1961 )). Starting unsubstituted

or met hoxy-substituted benzyl am nes, phenyl am nes and

furfurylam nes, not comrercially avail able (otherw se

resul@y RGN A u‘%ﬁt@ﬁ vﬁ{rﬂ%t?é? 260 ﬁlﬁﬁ@@%&ﬁ%mdqaﬁ@ﬁacetate 100

prepared fromt correspo d| n ehydes I'n
ml). pthydaretateodxtsact mlslee/apetaiéd -adahg$®S|dﬂ"de18ubsequently washed with

- Y b |
50 m{giataRs e it dS Brodics m reecribialised Trmegnaatu sl
5%,Wﬁhlf&s&rd W@ﬁlﬂ@%d‘u‘i’tﬂ'ﬁz@W@”C [ POEJLHENIS: nh&hbAY, BD fv v), single

exarrp es are included ustrative pur pOSGS on
spot. a8 L&r ruritwt >98i’/<en1dt~du\ﬂla mi)@rMHz HAVISE)p&. @ﬂsetpl(mH J= 6 8 Hz);

222960 B0 P ot 2o SR BeFE T v e E st = 7.4 1o

4, 70b@e2|ght6 2R d( 1HeUgr£31<zasZ bt £9. mwmzahg H)n@omgwtﬁé 2.4 Hz);

erence in their entireties £
7.53 1|"§) ex'&ps( H") Brafs(Hah Ss2THaHr Mratkes ‘d‘ﬂ]* 286 (100).

hl f
o 1 eSS BURATHAAN Phrdlh 8
methowhdmgliaiamaox 912{;%trar{1ycﬁsfgg%rlaa%mmr§ EAT gﬁlxtﬂré ohag mmol 6-chloro-
Vi gor ous irred a - r opyr an
9-(2- B BPY AR D HEITe 65 PO A G340 TG0 PO FRRL g, 12 mmol
} j t
e R 4 B S5 GBS HRELE 055, o
hoursanAﬁerdm—iprmmol Ivaumurdlﬁviapgraminc the rasailting m/a‘sarl vaseicbated with

00 oro mte rat n tra ueous ni a
""ater(%”a‘J frFacia g ahgtathe T§C‘§| &ifyiae ii‘et Spgs rieq qver
Na2369nm@e@@L@«aci)@rrgtearMhé%%uersuwéq@émWa@r@d ¥ith 30 ml of

extracted with O nmM water. The

ye
diethdether. aéescaldereébdtueams {ikered afeandthe wgntpr@@mt reoystatized from

lid
methdifa® b8, e MRS R0, Preiad Poinsc R BB Eenl SR Ge at
(CHCBaethdnel (B: 2@6v9) gsm@% Qﬁ@t I—NZB_CC Eﬁhty [:NEBI]% HAIOIR (400 MHz,

00) [00701 nEl anpl e also illustrates
DMSé)p,e1p5,5§rﬁ)(g,I-gt S8 H); 1. 93m(2H) 2 26qq (J,= 11 0 Hz, J,= 4.3 Hz),

3.64qq (1H, J,=11.0 Hz, J,= 4.3 Hz); 3.70s(3H); 4.00d(1H, J= 11.0 Hz); 4.65s(2H);
5.63dd(1H, J,= 11.0 Hz, J,= 2.2 Hz); 6.85d(2H, J= 8.8Hz); 7.28d(2H, J= 8.8 Hz);
8.23s (1H); 8.29bs(1H); 8.34s(1H). MS (ES): [M+H] = 340 (100).

[0074] Example 6. This example illustrates the preparation of
6-(2-methoxybenzylamino)-9-(2-tetrahydropyranyl)purine. A mixture of
6-chloro-9-(2-tetrahydropyranyl)purine (2387 mg, 10 mmol), prepared from 1546 mg
of 6-chloropurine, 2-methoxybenzylamine (1470 mg, 12 mmol) and 5 ml
triethylamine (35 mmol) was refluxed in n-propanol for 3 hrs. The solid dissolved
completely on thorough mixing. After vacuum evaporation of n-propanol, the
resulting material was treated with water (100 ml) and extracted to ethylacetate (100
ml). The ethylacetate extract was evaporated and the residue subsequently washed

with 50 ml of petrolether. White crude product was re-crystallized in methanol.
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6-chl oro-9-(2-tetrahydrofuranyl)-purine. A m xture of

6-chl oropurine (50 g, 323 mmol) and p-tol uensul fonic
wa@eiod/o¢276 g, 14.5 mmol) in ethylacetate (200 PE)/USBS7/073142

vigorously stirred at roomtenperature.

2,3-Di hydrofuran (37.5 g , 535 mol) was added

dropwi se over a 30 mn period. The sol ution was

stirred for an additional hour during which

Yield: 696% %rﬁ%ﬁgedrgﬁe %@lﬁg@%@teg%ﬁd’é g gtL‘éggce;f—{fﬁé“n?etﬁén&' (8:2

(viv), amgirnsmt( HIBIOC rduyritym x@8Powi HANIMR 6400 KHm DMS Ot 1 6 (2H);

1.7 DS DR A 2 2700 WV omt 40 Morel 0 A ekl

3. sssﬁﬁ-ﬁ)’ agiQ JorHeH) driAeseG): Bl tq(PMENa SOM1 TS %Ph@gﬁ-l% 6,83tH(1H,

ution was fi rat ed and ‘evapor at e
Ja= X/édﬂmnhbevﬁ[inal iGoP7dcd{ 1kl ale &éII'HZJ\MbGFDW\Hz (Tr143:t(1HnJ 7.3

vy, 200 R PR T PSS PR e APy BB i s

(ES): \{1|\/¢.L|qi]+—8319@ 108l ow sol | d Mel ting point: 92-95C. TLC
t ol uen: et hyI acet at e, single spot. HPLC

[00753ur i t yExagmole 71HEhwRx@ md)e ﬁwtrat@m prepaBienfi(4H, J =

meth(gfy%?h@@nﬁn@g;.?f.g&g%m;n Rgtiths. A FLAD 1GnRIT o

chlorcﬁ94Qﬁéﬂrah9dro&:rﬁﬁ?mﬂurhﬁe p&e;&é]@(ﬂro‘rh 1548 r&S) 6-dnddbrrire), 12
225 (100). [0071 This exanple il|ustrates
mmoltqfél g}egmyggnéy{amne and S ml of triethylamine was refluxed in n-propanol

I
for 3 %f rﬁ?ﬁ?db%fgb\ggc&gﬁ %Qﬁgfgrraﬁjg%rﬁgyrh% l)%b %@atgp—gl was
ConS%mgy rtrf?ﬁged @ith Ma‘[aham}i emt(;jraaeyiln)tptd‘trwl a(clafﬁe9 Tmu)dat)‘wyl/\mtate
adde e s t t h h
R TEINITR TR N T T
dmth;ﬂé’t‘he@oTﬁb Bofd Qe§HQ§ QrHdaTryd 6ﬁ%r@qhétcrﬁ@é’ moduct crystallized
enperature. Colorless, crystalline furfurylam ne

from mm%' E{nelde_Sﬂd’é w:mle@pm eMelidrgBsinte 48283 Cl {BiGd
(cHcfapetieBh 7t nty dshBhabE AL G B KRR a0 wiz

DMS@PaE@?skﬂqJHOUQJT}' ¥.HAd, 2alskwwadﬁ=07 athdz 6ﬂ4rﬂi(QBm 3 72s(3H);
erature. product s| ow rystallised ove
3.00GHEbL0 A7 Hoti; ML & S 814 He b A28 SOy %ca (@K, =87

HZ’P%?(nzwgtsﬁ,t go re?m 6]vah gﬁ?/éﬁ%)nﬁ‘?gsgwﬁde pro '&ﬁfM+H )

326 (ﬂ@@)r ystalized in nmethanol. Yield: 24.4 g (81 .52 mol,
[0076] 29 Example 8. This example illustrates the preparation of
6-(2-methoxybenzylamino)-9-(2-tetrahydrofuranyl)purine. A mixture of 2247 mg (10
mmol) of 6-chloro-9-(2-tetrahydropyranyl)purine (prepared from 1546 mg of
6-chloropurine), 2-methoxybenzylamine (1470 mg, 12 mmol) and 5 ml of
triethylamine (35 mmol) was refluxed in n-propanol for 3 hrs. The solid dissolved
completely on thorough mixing. After vacuum evaporation of n-propanol, the
resulting material was treated with water (100 ml) and extracted to ethylacetate (100
ml). The ethylacetate extract was evaporated and the residue subsequently washed
with 50 ml of hexane. White crude product was re-crystallized in methanol. Yield:

90%, white solid. Melting point: 97-99°C. TLC (CHCI3:methanol, 8:2 (v:v), single
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Mel ting point: sharp at 144-145C, no deconposition.
TLC (chl orof om net hanol (95:5 (v:v))): single spot

W@ Rios00B3%) . TLC (chloroform: single spot (Rf=RBCBY$2007/073142
HPLC purity: 99+% Elenental analysis %
(expected/found): C = 60.1 9/60.14, H=5.72/5.70, N =
23.40/ 23.30. [0072] Exanple 4. The exanple al so
illustrates the preparation of

spot. 6Hf’ fﬁifr)fk;la ?1 %m@%%@@%ﬂmﬁ@l )C?O Q‘@-(l)) ]2-021sfep 1H, J
=6. 8erpr DA H) 63 EBE@LY: 91211814 almyaroe aon)Hlu.H: e Hzg
4.084E2 ) B THRB AT’ o0 Sb i Boniebinal ¢ o R dagts 2

Hz, Jma«o 7%Hz)They dafpmg@&epg-ﬂz%o# l?_’b'ttr’ﬂ-é wWas= reged et 1994,

3 hrs and ‘subsequent 'y coo at roomterrperatur

8. 05b&(ﬂ€l} Bvbas{linh; eﬁ/aﬁﬁ(ﬁi{t)l (Mﬁ (EB8r Eétﬁlﬂm@jZGr(a‘[(ﬁ})l al was

[00773f oot ExPhle( o Bhiaigramale BB EI bo Ee farelSnag -
meth@%m&?lbﬁﬂn@)ﬁg (M@trém&jréplﬂaﬁyll?ﬁﬂﬂ#éen}\ In¥ixire bedohing! 6P6-

di et hél ether. \Wite crude product was
ChlorQ -9-(@rieleRydiopyeanyh-preinead 8l mmal ef -metboxyhenayteneioeiand 5 ml

of trle%@/lél;nﬂ% \R/%élr?éﬂufe%sm a-r%ﬁot(rmlggo Y tf%_&,\ikﬁgpgﬁabvacuum

evapcw’dnon EWB@);SuIﬂanBflél \Mas t}iea’h&i \?ltMZV)ater%rﬁﬂéﬁMcledﬁntd gthyl

acetage Tl7e @trp.}g)acetr{a(tqg%@gg p%as |egggyﬁr1NaHSQhaflIﬁergd@r}qzsébﬁ@qﬂently
ovao LNy B oyl o iy ol
powdéﬁﬁro(dlﬂﬂjorn{e_@nm}ef Wredﬁct was srystaligeldefroml rastheabkesYield:
70 %D 25 BE S BBirlo ) F41080 C a6 (PRSI QHIBRES ()

smgle’rs;ardtur}ﬁamplanmlggﬁ%cthnm 400 MHz, DMSO): 1.56m (2H); 1.70m
2-tetrahydro yranyl purlne éé_{e pared from 1546 ny

(1H), b\9461(8Hl)o?§ o (Ha)J. 22100} =4 onétDok GBEN2HI dni1d.Gabid, &, = 4.3

He), %%ﬁ%?%?@??’iﬁ‘”l o580 ST A0 3. -

Hz); 6831u(l11H o= Met Elp); ﬁgwmmrﬁaveﬁHmtmaw(ﬁ& 7aneiz); 720tt(1H J, =
racted into eth é acetate. The ethyl acetate

7.7 H%aé; U i%dzh Bep s IRDE 213 Iﬂ‘e{%éﬁsg\}'&pd\ﬂ%t@& aEMJfgi]er 340

(100)re3| due subsequently washed with 30 m of
diethylether. A solid residue was filtered off and the
[0078}r ude Exarhplé 10ecThiseabmpdlillisipates the preparation of

6-(4-methoxyphenylamino)-9-(2-tetrahydropyranyl)purine. A mixture of 2387 mg (10
mmol) of 6-chloro-9-(2-tetrahydropyranyl)purine (prepared from 1546 mg of
6-chloropurine), 4-methoxyphenylamine (1803 mg, 15 mmol) and 5 ml of
diisopropylamine (35 mmol) was refluxed in n-propanol (100 ml) for 5 hrs. The solid
dissolved completely on thorough mixing. After vacuum evaporation of n-propanol,
the resulting material was treated with water (50 ml) and extracted to ethylacetate
(50 ml). The ethylacetate extract was evaporated and the residue subsequently
washed with 50 ml of petrolether. Yield: 90%, white solid. Melting point:
150-151°C. TLC (ethylacetate:toluene, 3:1 (v:v), single spot. HPLC purity: >98%.
'H-NMR (400 MHz, DMSO): 1.59m(2H); 1.73m(1H); 1.97m(2H); 2.31qq(1H, Ja =
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met hanol . Yield: 80 % white solid. Melting Point:
137-138C. TLC (CHCl 3: nethanol (8:2 (v:v))): single

WG pwB/00dARLC purity: > 98 % 1H NVR (400 MHz, DMIDYS2007/073142
1.55m(2H); 1.68m(1 H); 1.93m(2H); 2.26qq (J8= 11.0 Hz,
Jb= 4.3 Hz); 3.64qq ( 1HJ = 11.0 Hz, Jb= 4.3 Hz);
3.70s(3H); 4.00d(1 H J = 11.0 Hz); 4.65s(2H);
5.63dd(1 H, J = 11.0 Hz, Jb= 2.2 Hz); 6.85d(2H, J=

12.3 E&Sﬁgl? z—%“}% %5'%-?%8:5 §2mﬂ 8. 6?8312164 1&;& fa%@’éj?&l- 1.9

Hz); GESWIFEJE:QTJ;)HS 6’|X'38¢(HH) U|9=l %I@tma)t eSBr?fsg’a-l}?@e@'ﬁé l&t§4I)C9172§ 1H).
met hoxybe am no 2-tetrahydropyranyl ) puri ne
MS (QS)A WWHr'e%’?cﬁp@%éhl oro- 9- (2-tetrahydropyranyl ) purine

[0079&2387 Eﬁanﬂﬂewwhls@% W§mu§{r8@b%ﬁé?1%9flono g-(3-

chl oropuri ne, 2-nethoxybenzyl am ne
methoxgblenzgaciBo yp9- (I-rteetmhmdremmrareyl)(o&ﬁnmm mixtare ofef0 moeal of G-

oior BRSBTS RS b, 1

mmolrbpr H@W behE ahfSe!l dridg niTR) &fidtAlIaWise Wa%%ﬁﬁ'xé’ﬂ Fnhn -propanol
wat er and extracted to ethylacetate (10

for 3 hoyrs. ﬂrft;eret-hl;dp@@et mwwxawamramg t@eapaulangdnamdam@s treated

with Wit 31 FHBCER IR M LESREE e o) Slosle AFdEE BRbd over

Na,Saetfhned aMi v o&ﬁ’é@ Whetrésﬂgélvﬂas ddjselqoentpivathed With130 mi
080C. TLC ( 3:methanol, (8:2 (v:v si ngl e spot.

of n-hamate p\Whits powdgnsolicHvamiteregoolkand t%wstgde RrogeR(\wes

cryst%h%Jd}_@ﬁl] rﬁ%@? n{)E4€§&i—%€V§§ g%ﬂﬁé %ﬂg&@fpg&%t}ﬂ%aISWere
obtanbzai 21ﬁ)e,ld 586%d&ﬂlté-|solfhal_lzﬁleﬂtmg33¢imt In-88°C. TUZ)CHCI,:methanol
52 (G e gl HRLE s 7 Sk AR o DA bl
2o G Y Moo BTk 7 0 SR 10
= 7.4[H)76]1 4B Apl & 7.4 bt 4.68e62hp); 6.26rn (8, £.83t (e J = 7.7 Hz);

098 IR RV L AR Lt Aol 7570 ZRPIBE chatyf HEL &GRSR

8. 17s(m>1} lasrﬁézﬁH;OMsmis fIMBEH]* = 326 (100).

-9-(2-tetrahy drofuran 1) tpurlne (prepared from
[00801546 nﬁxafnmedra onp@%am@ Je lllzua rates|the freparation of

-(2 &gﬁ%}ﬁ@@&ﬁ%bﬁ@ﬁégg r@qgtrghmroByra%DﬁthberAean}\r}ﬁlei'ﬁé of 2387 mg

(10 mmol) of 6-chloro-9-(2-tetrahydropyranyl)purine, 2,5-dimethoxybenzyamine
(2006 mg, 12 mmol) and 5 ml of triethylamine (35 mmol) was refluxed in n-propanol
for 3 hrs. The solid dissolved completely on thorough mixing. After vacuum
evaporation of n-propanol, the resulting material was treated with water (100 ml) and
extracted to ethylacetate (100 ml). The ethylacetate extract was evaporated and the
residue subsequently washed with 50 ml of diethylether. White solid was filtrated off
and dried under vacuum. Yield: 95%, white solid. Melting point: 150-152°C. TLC
(ethylacetate:hexane, 1:2 (v:v), single spot. HPLC purity: >98%. "H-NMR (400
MHz, DMSQ): 1.56m(2H); 1.70m(1H); 1.94m(2H); 2.27qq (1H, Ja=12.3 Hz, Jb =
3.8 Hz); 3.60s(3H); 3.70s(3H); 3.66m(1H); 3.78s(3H); 4.00m(1H); 4.68bs(2H);
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for 3 hours. After n-propanol vacuum evaporation, the

resulting material was consequently treated with water
waeasest7ract ed i nto ethyl acetate. The et hyl aPet/Esm®07/073142

phase was evaporated and the residue subsequently

washed with 30 ml of diethylether. The solid residue

was filtered off and the crude product crystallized

frommethanol. Yield: 80 % white solid. Mlting

Soudhit i 500 AT e o1
Hz); EDN/B@)(‘H-B &2516(1(H) B, 365(HH)Y . MISHES): IV Hx+ BV 0H100).=
0001F) 52 EAMA . T2kl RSBt ootk

6-(2, %@wﬁetﬁé%yb%z@ﬂéﬁﬁﬁb‘ QéZ:te?raﬁmdﬂé)uraﬁgl Lﬁﬁ{eioko?mx?laég ?547 mg

(10 nEnelvpf 8-chlorpt- &-éeteaﬁyldeofuranyi)puaneépneperegd frpar Hi4mgodf

6-Chlgroka|;ﬁ§i g?%-}ﬁﬁﬁn@ﬁbm n%r’qlaé ﬁ?}%ﬁ rr'n?gp 31%%% r}ylr?do é’ lrg)?

trlethﬁaﬁhh@(?;& Amh@) ek reMBEDIPYH-p ROl FrBehisP rERAE SIRY &&@&\/ed
546 ng of 6-chl oropurine), 2-nethoxybenzylam ne (147

comlql@elyp.ﬂ_'1 tRepPYgraAtKiBg nAfter vaeuwm ByRaATateNEm-Rrapano be

esulf BN 8RBl b o0 oL RRTARe 100

ml). EhaaMMoebateOéxtmcpmpmlporatbé aneithbtrésiduasubsé@lerwdsvashed
@ :r\ gg th water 100 and extracted to

with 3G ), p '%thFELoWhﬁe)Cruﬁ*ﬁé)f%@‘i‘ﬁll"‘é%seﬁea@’éfs@%tzﬁgdﬂ m@@anol

RN el e e e e

(v:v), isinghee spain AHPL Qipelridy: 998%6. wWii- NMRMO(HMI—M;IDMS@)p@tOﬂm (1H);

2 2 G BB Bl 255 S B30 7 e

4. 14q§1|31§ep7( A Hi} 4. 6'5b§ 23-|)H6)26n2(14-?”6 %ﬂ}nJ(ZﬁI 8§§0§QH J = 8.8 Hz);
8.10bs( ‘dﬂ%b%(‘m)ﬂHE 82%&% 1H|>1) M3 ( %Si t (MHH+=1366(100). Hz Jb =

0082 3, % Eef 8% g Sy oo g defollpr oy,

6-(2, 3 4-Trifz)Hox§b8hba&rhirtd):9-@- ety drddyraB D isicé. A mitBre of 2387
mg (1D5ERAIEOR 6 PUIBFS S @yiet by dHoBya P NG 2 .4 imethoxybenzyamin
hydrochloride (2799 mg, 12 mmol) and 8 ml of triethylamine (57 mmol) was refluxed
in n-butanol (45 ml) for 3 hrs. The solid dissolved completely on thorough mixing.
After vacuum evaporation of n-butanol, the resulting material was treated with water
(50 ml) and extracted to ethylacetate (50 ml). The ethylacetate extract was
evaporated and the residue subsequently washed with 30 ml of diethylether. White
solid was filtrated off and re-crystallized from methanol. Yield: 90%, white solid.
Melting point: 142-143°C. TLC (ethylacetate:hexane, 1:2 (v:v), single spot. HPLC
purity: >98%. "H-NMR (400 MHz, DMSO): 1.57m(2H); 1.72m(1H); 1.95m(2H);
2.27qq(1H, Ja = 12.3 Hz, Jb = 3.8 Hz); 3.67m(1H); 3.73s(3H); 3.75s(3H); 3.84s(3H);
4.00m(1H); 4.66bs(2H); 5.63dd(1H, Ja = 11.3 Hz, Jb = 1.9 Hz); 6.69d(1H, J = 8.7
Hz); 6.91d(1H, J = 8.7 Hz); 8.04bs(1H); 8.20s(1H); 8.34s(1H). MS (ES): [M+H]+=
400 (100).
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met hoxybenzyl am no) - 9- (2-t et rahydr opyranyl ) purine. A
m xture of 10 mmol of 6-

wa@ kiosnas7% ( 2-t et r ahydr opyranyl ) - puri ne, 12 moPCD1S2007/073142
3- met hoxybenzyl amine and 5 nl of triethylam ne was
refluxed in n-propanol for 3 hours. After n-propanol
vacuum evaporation, the resulting material was treated
with water and extracted into ethyl acetate. The et hyl

t at
[o0s3EC & ExfifE AEoTE bRAMBIIUAAE s blarkBafih oo
6-(2,3, 4¢r&1rhethowybbnaﬂamﬂnd)f9 @mmye:ofmnyapmeﬁ\ rpixeere of 2247
was crystallized from

mg <1Hemm(fﬂb¢f 6- vh@lr@@ ?otebf@tholﬂgagbsh)wmen/@r@W@dFfmrm1546 mg of

- 1)
oenRfAReC T USSR A4 7Pt 2 o
8 ml df.tﬁéﬂmy(azml)_we (87 mnmn() wids) reﬂuﬁédr{rﬁhi)hui@qcﬂtﬁqm bralHT 3@ solid
disso &4%9 ;cg:’og'}] ;g%@bécp_ﬁ’ thl_gﬁ) 6@!3 (T%thp'tg fﬁf&eﬂy%cﬁ&%\}év%_p%étgjrgﬁzq-%ug’a nol,
he et st o g A offa Mt
(50 ). 2The ethylacetateextragt was eypperatedapid Yhe g2 subsgquently

washgg frhsddollbe e il albfs Bl dotvifs Teierdstfiggh iR Methanol.

Yield peewrvﬂmeom@f Melting point: 140-141°C. TLC (ethylacetate hexane, 1:2
met hoxyphenyl am no() 9-(2- tetrah dro ran %purl ne
(v2v), SiglenpRetartdboR gt ﬁ%(ﬂO*‘hNMB (4510 MSO): 2:02sep(1H, J

S T E LA, L Rt b
3.91q1B93J FY.4 H)narm By (vl 5 7 Ha; ztiﬁS!ss({ZH)p@Qam (Mhil):(63B0d(1H, J =

6.6 HaTR dodlT8, Honk i b LaR s e iﬂiéﬁé

M+Hﬁ;=t§56g um evapor ation of n- propanol the resul ting
teri s treated with water (50 n1) and extracted
[0084t]o et hizxaogilat1®. (S@varal) shorhtera, Ipyﬂalimietaat gfudiesraidhe affect of

oA ToATa 5B BT T Yt
cells l@é’&é"beerl@grrib'éilolﬂcTh&ﬁlti@%ﬂw&aﬁ\ﬁil@écﬁtﬁeoédtﬁf@a oB6Xurfurylamino-
(v:v), single spot. HPLC(gurlt >98% 1H NWR (400

9-(2- tmhydmsm)anyb)pam £49) to 40G7gM) 10 pman skiAfiprblasts Telig ima
Culturg_. gé‘ged?%r%ﬁﬁta% of#?_cgaﬁt ’alﬁjhezgﬁlggﬁ(tﬂle @Jrfaée Qf Melcﬁl'ﬁure flask
was not affected after 6 hours of treatment. In the remaining experiments reported in
this example, the 6-furfurylamino-9-(2-tetrahydropyranyl)purine was added directly to
the culture medium at the same time as the cells were seeded.

A wider range of concentrations (from 0.01 to 500 yM) was tested for
determining the effects of 6-furfurylamino-9-(2-tetrahydropyranyl)purine on the
survival of cultured human skin fibroblasts after 3 days of treatment. At
concentrations between 1 and 200 uM, there may have been a slight stimulation of
cell growth and survival. No toxicity or other negative effects were apparent due to
treatment of the cells with 6-furfurylamino-9-(2-tetrahydropyranyl)purine.

The effect of 6-furfurylamino-9-(2-tetrahydropyranyl)purine (0 to 400uM)

treatment on short term growth of young human fibroblasts was also evaluated. Cell
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Hz); 6.91 d(1 H J = 9.0 Hz); 7.78d(1 H J = 9.0 Hz);

8.34s(1 H); 8.47s(1 H); 9.72s(1 H). M5 (ES): [MH +=
W@2®800400) . [ 0079] Exanple 11. This exanpl e il PCBUSADBE73142

the preparation of 6-(3-

met hoxybenzyl am no) - 9- (2-t et rahydr of uranyl ) purine. A

m xture of 10 mmol of 6-

chl oro-9- (2-tetrahydrofuranyl)purine (prepared from

grow%\%gs Pa[g i uﬁPEQfeQipéérrhﬂgé ?nﬁﬁn %plé’g %rﬁ?/ﬁeg with 40, 80, and 200

enzyl am ne re e was
UM GFfBﬁqukaadlnomm-mtmiwdod)pyrenylﬁ)mw SAt tﬁéatmenltﬂquedmahaibout 400

vacuum eva ratl (0] e reSU|_t| n ter treat ed
UM TS ALERT Bea sl dsereass i Ryl Si el simiarerderiments
were @aficd @thB%%@er\fﬁﬁe%é adtcPy Bf aﬁ%@g% varld ﬂ)ét%r cgﬁgldaﬁe

evaporated. The residue was s quent
stainipg inr6- fdffun,damm% ZWhralwquenyls)menﬁe-matemartdemreideaiéd cells.

d.th d t d f th
Therd fg e fiatEfioR 5T Pitopt B BbiRleRis erome) SR e aepges o
humalisroBREts Yeated: wiliPtHE vaMdiusiosekid 6- ﬁMFﬂquQ&nﬁQg o
87-88C. TLC (CHCI 3: net hanol (8:2 (v:v)):  si ngle spot .

tetrahaldmpxﬁanylmurmﬁ 98 % 1H NWR (400 MHz, DMSO): 2.02sxt (1

Hr Q%s 'ﬁﬁ_c[} cA)f ?gquﬁﬂ%%iiﬁt—ég‘z@tl}%&/ﬁr_@yﬂ‘aﬁ%bﬁ%{e oi'%%r@_s.cent cells

was a]sélekhminegi (15,&5 (eatd)al; mﬁnBémﬂ(sélne‘sl):enﬁc@%twérelééedbd—m &eparate
ﬂasks7a|2@r(qn ’q::ngted wltfydlﬁg)'entg;oggggquth.q)s of86 iurfpgylfmqyo -O- 22—

tetra@%ﬂ%ﬁén%urﬁ% (bﬁ§)400[ eﬂ n%?rﬁ)érég%ke defdffhed after 7 and

exarrp I ustrates e preparation
14 dayk of treatment using a Coulter counter after trypsinisation and resuspension of

o o U R Ry PRI A o ™
treatrﬁeﬁthhiﬁr@‘rﬂa)( ﬂaﬁ@béémédél@m/hégé(ﬁ\)eoéﬁéfﬂ%n the survival of senescent
- di met hoxybenzyam ne ) and 5 m of

cells wrth S0 M r6ir meo e Turfrsy g nwa@r9r e?HlemaéMd fopyranyt)opene! At dwer

coneylge T pB5blfl A5 ELAE SREREL Tt B EL H gvo beon

slightiesrebbé MYtHBEST hdhbvasf 6-feRirgRintihd nsfﬂat&fahgldﬂcﬁ@ra”ﬁﬁ)purme-
and extracted to ethyl acet ate (100

treatest sgnascenbelsext ract was evapor at ed and the residue

. o??‘ee tgfeyﬁ T a?@rqt é’%ll%r\‘/wﬁ'pa e SharfbiBYe BidHes59% Weitaiso

ed
treated with different concentrations of 6-furfurylamino-9-(2-tetrahydropyranyl)purine

(0 to 200 pM) to assess age-related changes. The actin staining patterns were
examined after three days. Treatment with 6-furfurylamino-9-(2-
tetrahydropyranyl)purine generally changed the actin staining pattern from a highly
polymerized pattern to a less polymerized filament pattern. Less polymerized and
diffused patterns of actin staining are generally associated with youthful
characteristics of human fibroblasts. Thus, 6-furfurylamino-9-(2-
tetrahydropyranyl)purine appears to revert some of the age-related changes in actin
organization in senescent cells.

Senescent human skin fibroblasts were also treated with 6-furfurylamino-9-(2-

tetrahydropyranyl)purine (0 to 400uM) and evaluated for reversion of age-related
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and dried under vacuum Yield: 95% white solid.
Melting point: 150-1 520C. TLC (ethyl acet at e: hexane,

wda 208088790 , single spot. HPLC purity: >98% 1HdIVES104D073142
MHz, DMSO): 1.56m(2H); 1.70m 1 H); 1.94m(2H); 2.27qq (
1H, Ja = 12.3 Hz, Jb = 3.8 Hz); 3.60s(3H); 3.70s(3H);
3.66m(1 H); 3.78s(3H); 4.00m 1 H); 4.68bs(2H);5.64dd(1
HJa=11.2 Hz, Jb = 2.0 Hz); 6.75m2H); 6.89dd(1 H,

crangfs o, ATy OB der e e hgter
and 3Ddayshef tescaimene Thdatsd callewetdgeps@ppyatnger lobking in terms of
| am no 2-t etrahydr of ur anyl

becogiq%éth?w%:h%tprﬁx rgfedéé@fra,y& eiéi%rﬁlﬁys)ofdfeatment Even a?hlgher
ConC&ﬁFéﬁb%??_@O %%dtﬁofmz%éfa%?@ygéﬁmd -He ZIt%gn yaﬁ¥r%é9ﬂburlne—

of 6-chl oroplri ne) di met
treate(dzcm}ls ameam@:l tonbé pnelleaadd Hane leds intrae¢lhyaradebres §88ompared
t rmgl(?ﬂ"was refluxed in n-propanol for 3 hrs. The solid
untrege Ved conpl etely on thorough m xing. After vacuum

eBaBed ahi tR8s® btudidy, BPRIRylafit-0§2 Uik
treated w t?} wat er ( 100ﬂ'ya) andgextra@%éaﬁfrghy%uw

appeasty becuelhtaderpigbbyrypung red sengbeedthaneare gkindibrohlasts and to

nove GEORRE SRS BFof G4 BEBEHR SR o

Senesfdé'n@ ww @l lelatirelyi yourejeh @natactefistics: NOSignibahtengattioh of
point: 103-104 C. TLC (ethyl acet at e: hexane,

I Ng
adqunql qrqu) or gelhgvisiapyes osetyesluri ty: >98% 1H NMR (400

oons%, PREghd 20RO ool B
6,9- dlbbbstltdteﬁWrMé—UerWatvés &f tidg invén65b s\(@3Hjetefmidéd(ubird) a
mlcrogfe[@g%qmth %alg%l ﬁl\lﬁ'@nd q\/gapgsgl?zge[llwg]s_pg d%éng%\f higtpgenetic
and sbrggéglog oﬁmoe@m]\ﬁas ARe SHANRES dsld s&itfat Bechlse only
metatmll(callse azm\ter celist texyhealopi raﬁrNh(wtr@aqezomnetﬁ\weﬁtepyf ealgein),

387

the inz)rggélitﬂ?er C@C@@ﬁ@ﬁ?p gﬁf%égg‘wc&[ olggls éﬁe number of vital cells in

the clltuBe 4- t ri met hoxybenzyam ne hydrochl oride (2799 ng, 12
mol ) and 8 m_ of triethylamne (57 mol) was ref| uxed
[0086] h n- blihafelowing call jingp wese Hpgd: THENASPStHOSRIEHAUEHDS);

oreas{ SARAFUT YO ROBTHERAPIN R eBlo R po8 il Topusy ipraplests
NIH3T3 ea'hed:e\HBWErm@ntained in Nunc/Corning 80cm? plastic tissue culture
flasks and cultured in cell culture medium (DMEM with 5 g/l glucose, 2 mM
glutamine, 100 U/ml penicillin, 100 pg/ml streptomycin, 10% fetal calf serum, and
sodium bicarbonate).

[0087] The cell suspensions were prepared and diluted according to the
particular cell type and the expected target cell density (2.500-30.000 cells per well
based on cell growth characteristics) were added by pipette (80 ul) into 96/well
microtiter plates. Inoculates were allowed a pre-incubation period of 24 hours at
37°C and 5% CO, for stabilization. Four-fold dilutions of the intended test
concentration were added at time zero in 20 pl aliquots to the microtiter plate: wells.

The test compounds were generally evaluated at six 4-fold dilutions. The highest
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(50 M) and extracted to ethylacetate (50 nl). The

et hyl acetate extract was evaporated and the residue
waeamseegrent |y washed with 30 nl of di et hyl et hepCT/Wki0bB073142

solid was filtrated off and re-crystallized from

met hanol . Yield: 90% white solid. Melting point:

142-143 0C. TLC (ethyl acet at e: hexane, 1:2 (v:v),

single spot. HPLC purity: >98% 1H NWVR (400 MHz,

v g8 4 i S Ay S
exan&x@cﬁ&(tﬁﬂbicat@é.%&(dbb}ioné oﬂeéﬂslwhh Ihéte@ﬁ&ﬁé@ﬂdbbuﬁd@%@(f&r 72
H,b:siagJ =_11b30|b|z, Jb = 1.9 Hz); 6.69d(1 H_J = 8.7 Hz);
hourssaigd (& 1579 zgatmqqueregamgg@% ymidity > g\ the gpd of the
lncub%tléﬁ%%?‘lobb Cahf%lr{ Eﬂ wab MaEbdTo 20thd L0R2ndtRHARR ?fﬁxaé‘?grllle

he exanple illustrates the preparation o
incubatet fariinfeturosfiberesyeace imbgrsty(E)tveds alepduoddmwiimal Dabsystem

t f 2
FIA REGider ENgpostan gawﬁ@ﬁfﬁ\%%ﬂm UV RNG b MaS R AtRR HSing
3, th
the fo:u%grmz)dgﬁl Lgétlldggcd;ig Egp‘ign!pglae?)zxp?ﬁe,?bwr l)/ ﬂédd ch?ﬂropw)é%’b?mﬁmlcomrol well =
mearn Eib@;h&ﬂaﬂ‘i/mew@@lgmg?qe e drugf canaemtriationethakiodiO f4oef the

ool Y3l Selo RRE POt R GBS elefledinol . e

[0088]esul t iThe fUWdWihE&bsNWwéfeﬁ@bt@dwé@.th water (50 m) and
extracted to ethylacetate (50 mM). The ethyl acetate

extract was evaporated and the residue subsequently
IIBXdIIB V\’II te =T UUB T UUULL WG]

re- C{;%st al Idjnzed i n et hanol . Ghoé\{"EP'/')QW%G”\M"QESSQS! id.
I\/lel t 140- 141 ,_Q%Dl HC (Risgy! acet a,hgtfexcne”m‘ﬂ:;

. Py nlrli-\l QO/
J- L \V- V}’ QI Ilyl\a E=J H T \—rvv

2. OZsep(l H66J = |6. 816k) ; 2. 2296p71 H, J155.1

§ E i 2. 44rr( 2H) ;| 3. 73s(3H)[, 3. 75s(3H); 3.84s(3H);
4 Hz) ;>W6X3q(|1l H;1608.7= 7. 4 H86.7 >166.7
(z'gte;h 5 yi) U”'S‘Emm ?-n 6. 79\&(1 H 1 -186 Hz);

3,6.(96@“(1&(yﬂrdznzy]anﬂnc8 96 o 03bs( 1 H,; 8. 198)(% X
Bteﬁ@twmpmnynmneesy i)l+ 386 (100).| [008% EX
6 6 Severall short- term prellmnary stydies of tF
- Zylamino)-=- >166.7 >166.7 >166.7 >166.7
er hy ropyranyl urme nviVnurine aon

(2(3£d|rt1¢m<ﬁ<§ibd?nwmﬁln®l@kn fip1r68'k}| asit s

ang1887
€

(2-tetrahydropyranyl)purine - >166.7 >166.7
6-(3-methoxybenzylamino)-9- ]

(2-tetrahydrofuranyl)purine >166.7 >166.7 >166.7
6-(4-methoxybenzylamino)-9- >166.7 ) 66,7 66,7

(2-tetrahydrofuranyl)purine

The 6,9-disubstituted purine derivatives of this invention showed minimal or no
toxicity to cells in concentrations up to 166.7 uM and thus are suitable for cosmetic
applications.

[0089] Example 18. In vitro cytotoxic activity of several of the
6,9-disubstituted purine derivatives of this invention against human diploid fibroblasts

was determined by standard MTT assay optimized for 96-well plates. The assay is



cell s have been carried out. The initial study
i nvol ved the addition of 6-furfurylam no-
wW®2{084008870 ahydr opyr anyl ) purine (40 to 400 nmV) POI/OS2ATIO73142

skin fibroblasts cells in a culture. The percentage of
attachnment of the cells to the surface of the culture
flask was not affected after 6 hours of treatnent. In
the renmining experinments reported in this exanple,

based gﬁ sgeg{%fdt'é%'eﬁ'm Bgﬁgu%%rﬁ%wgfﬁﬂ ?P%&%Iic%n%?slon of
adde rectly to the culture e

MTT hyg niteehoatlifis Otivbwegmésted A wi der range of

10096} 01 or mHyia Riskin iPRlasts (68 e B0 b Mitid SasSape Were
maint@ifedr |Euf§’érﬂ”bla%tlgt|§§ué EQIT%WQSRQ%he%lltbFeH Fnrl?ellocfhlt'i.tg@ medium

sur vi val cul tured hunman skin brobl asts after
(DMEdythds ot gémOBEnZ thghaiermeett 100 Uimbpdracillimen0Q Laya! 200

th h b ht. .st i mul f cell
strep G Hieith ok B Gt Se Rt Rosdi R pIEHBRAED negat i ve
[00918f f ect apwat & 0BPRRIS Heré Yeetied e AleMTth® bt siatd. SAfter 24

with 6- furfuryl am no-9-(2-tetrahydrop P/ranyl)purl ne.
hourstthe ceflfeeitrepmedium was replaced with the cell culture medium containing a

ot i AR ahh PO LR R, e
highebt tordgnagtionwaedah site prslenatiedy weed LgontZ00N@9l. Ihthé aase of

in untreated sanples and in sanples treated with 40
compggndg M jmteﬁwolublltty in the culture medium the highest concentration

u
was 8N RIAPOSpROhT AR ATILS R, el i e
test cefripghindd evare asaubiated) fanthhadrs @ [37SC n$|5l% Cz@ atmosphere and

i ed Tt det t h t ent
100%gh st ditad Bhe i ncapation bRaad et gaciim Was
repla@edc With Whey Lamcoeurd- r(té’dlhm EGky i pPYIanyd.3 Iﬂ’tﬁ/hﬂﬁar‘id gaiLere

untreated cells. There was no suggestion of

moubataﬂhf@r aoathsr 3d’[lmp’§o§ he fermpramiarmes wasselwbiized by DMSO and

absord 0 o 7P B RBSanb5STEEL Aol BF: ERA S HinPRamSs R

MTT &fdueitg @cfttwty of the cells was calculated as 1C = (A mpound exposed wel - MEAN
6-furfuryl am no- 9- 2tetrah yranyl purine on

btank)é@ﬁe%é\aammom@eaa baak)sw%cm o. thmr%eamcemtﬁt@ﬂ Gusing
10% %&85 > eaw 5 tuﬁﬁtgeacﬁgﬁgqgaé Ealﬁﬁ%?écf‘ernt h@sc:ﬁﬁaﬁ't%g dose

rent concentrati on
respobisé wufwesyl am no-9- (2- tetrahydropyranyl)purine (0 to

00 | yindmb d after 7 and
[009241l nwnrhe%l‘owﬂg reseJltsszAgrreeot%glIn%Ejm ned atter 7 an

Maximum
Compound Concentration | IC,, (umol/l)
Tested (umol/l)
6-furfurylamino-9-(2-tetrahydropyranyl)purine 200 >200
6-furfurylamino-9-(2-tetrahydrofuranyl)purine 200 >200
6-(4-methoxybenzylamino)-9-(2-tetrahydropyranyl)purine 100 >100
6-(4-methoxybenzylamino)-9-(2-tetrahydrofuranyl)purine 100 >100
6-(3-methoxybenzylamino)-9-(2-tetrahydrofuranyl)purine 100 >100
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14 days of treatnent using a Coulter counter after

trypsinisation and resuspension of the cells. No
woeg@anisreo ef f ects were observed after 7 days. PET/E82007073142

days of treatnment, there nay have been a slight

negati ve effect on the survival of senescent cells

with 200 mM or nore

6- furfuryl am no-9- ( 2- tetrahydropyranyl)purl ne. At

TOWer concentrations, 1no negdllve effgcts—were

observed alth %h there m ght have been_ Maximug]

i ncrease in tﬁg RYMY hunber of Concentration | IC,, (umol/l)
1no-9-(2-tetrahydropyrany JBﬂP?HHW?@a ed

6- (semeﬁamybeae,hdnsno lgatiﬁetrfaﬁﬁﬁ@g@nﬁ)@ﬁlﬁféce Nt celgks With a sps

more tham—95% were atso {reated—wth
6- (815f‘¥’@‘?t€qﬂ‘vbeé‘é¥‘ﬂf@m AP iteliagydgfuranylpurine 200 >200
o Galhdns B Pl BrdehiaBydrapyia ) urige (0 [0 a0

6-(§ ¥ alinetingyypEaktiaming - w@ﬁ@raeycmmam,@pmwber t hr eeodays. >200

oL E PR R ange A R BT AP e nhngedthe. ack i n”975

2$J;cammefmgxuaaﬁztﬂamrmof 9 Ozl?eﬁaH%rgWré/nyl?&JrMémf i zedogattern taepgg

Iess potymert zed ftament—patternm—fess potynerfzed

6- (zé‘rﬁj"'a‘lei"’f’%@@y'ﬁ@t”?b? fistetahygrepyranyBruingi hg ar @%ener @l | 200

R AL E R RPNy BORIAGHELRS | 5° O30 ™N 200

6-(2t4ed-rimleihcxyd pryzylaminb ) 9 (A-tetnahyerppyeantygpurioe r pver t seorre of thao

anli zafron | n senescent

- T d chan TN actin or
63 gfle‘”@e!h%y SQZ?"BWF‘g%?'F?étﬁ"%WrﬂpWW Bt s \A@?q@ al sof  >100

6-(3M4 ER e HoMbEAyBming [-6-Ur- el BB ShyfRine 200 ~>200

retrranydaropyranyr)purrne (Oto400nv and—evatuated
for reversion of age-rel atedchanges. There were

The ts$tgdia‘ 9-dsubstitutéd parine slerinatives afiheanantenadhdwel 6l | s
of treatnment. Treated cells were

detrm@%ﬂ@ %{zerfff Oyndm@%%dd@k AREV VAN fEViBRIER Ghivids TeROR 9ér
concé?ﬂr%t@hé%ﬁ@ecﬁué%r@éﬁ%e%rt&?s 20%¥§Ia|rc]:gf| Ig eat nment .

Even at concentrations , the
[0093- f ur f Exgh’epie 18- 9nh®4ttoetmfa&e;msoply¢®byls¢mnai nfaiheeat ed

) | d,t
0.9 s SuBRITHIE teBiates & LusinPBtion iareiattmioer! netin was
also &@ﬁﬁﬂe@%sté‘@c@rﬂr@t wiirgan d|p|0|d fibroblasts (HCA cells of various

passaeg;;ef Il(Je\r/;Il;r ypla%g]elgg 2% destlgenartgd Y—ldr o;g/ rp?agsage ljlrSI nd%sngnated HCAA45;
and passage 80 - designated HCA80) were stained for B-galactosidase activity. The
medium used for the cell cultivation was removed, the cells were washed twice in
PBS, and fixed in 2-3 ml of fixing solution comprised of a 2 % formaldehyde and

0.2 % glutaraldehyde in PBS. The cells were incubated at room temperature for 5
minutes, and then washed twice with PBS. The cells were subsequently incubated
at 37°C (without CO,) for 1 to 16 hours in 2-3 ml of the solution comprising
potassium ferricyanide (56 mM), potassium ferrocyanide (5 mM), MgCl, (2 mM), X-gal
(5-bromo-4-chloro-3-indolyl-B3-D-galactopyranoside) (1 mg/ml), in citric/phosphate
buffer (pH 6.0). The test compounds (about 50 uM) were added to the medium at

each passage. Following this incubation period, the cell samples were observed in
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appears to be well

tol erated by young and senescent

human skin fibroblasts and to have positive effects in
w0 200808070 r ever sion of actin pattern and nor phpdDU§2001/073142
senescent cells to relatively younger characteristics.

No significant

di vi si on was observed.

cytotoxic activity of

orderfY deféct 9IRS gY@één\é%Sbf%ﬁué PéiRs |
using a

rotiter assay W’

(positdxiel;csdaﬂmeéaetméseldﬁ) din trﬁleleapermmeat mﬁnmn&scendcsltsaaemstained

ki neti

blue G Bl 1o

S8aePsk

[0094}M (1 etl’h@%@&l%é!r’@%r‘éﬁént%tt‘félo@f cal cein),

I'ntracel
t he number of vital

L :
IIIICD

arao necad-
Metre—uSetr:

i nduction of additional growth or cell
[0085] Exanple 17. In vitro
several of the 6, 9- di substi t ut ed
I e
HER R Rl a8 BB dpaved
exanj ned B_ F control .
osKlasg ALeVRSHRIS cl eave Cal cein
t he
'ular concentration of calcein corresponds to
cells in the culture. [0086] The

hiursman-——act ancar o e
TTormarT—oOST CoOsSar corma

oo tree
II\‘J \JCI I

(2-tetrahydropyranyl)purine

( HOS) Cog%guaq% carci nope MCF- 7; huSemeseyet| Gellg (%eukem a
K- 562 use flbrobla | H3T3. el Ts] wer
maintained in Nunc/ Cokni nﬁ gﬁép\lnro nl nc;ll-&?eAst%i ssu ﬁCASO
cul t ur idetimsks and cuf tur ed3| n celll cul tsure medi um 38
e g@i)ﬁgl ucpsSeE, 2 mvighgtam ne, 100/ mt
/M| streptonmycin, 10%gfetal icalf 22
%f’edﬂli‘ydﬁ’ﬁﬂa%%rg‘frlﬁ‘ﬁ] hi c rbongt e{Ty [ 0087] The cel
SUSRERX &!ﬂi,[él,\ﬁ,ﬁ@ gprepared and di | it ed accor di ng to the
RAfetrbigdiopyra@®blrintype and the expec¢ted target cell
00-30. 000 celt s per—wgt+—based—onm et
Eonipoxeteardanienidst i cs) werg added by pispette (80 mgs
(itedeyBIREPTY R EFot i tler_plates. lnocul ates werk
ghl&ﬂ@p}o)@b&&ﬁam,m@bat on period off 24 hours at| 37C and
@@mdfo@yram)p@mbl zatj on. ur-folld dil $ions pbf the?®
rTtended test concem ratTom Wer e added—at tiT me[ Zero imn
6-(2, %@trmet%"}’ﬁﬂﬁ'ﬂa@”ﬂo&gt fre| micrositer plate wells. [The tegt
P¥'eneral ly evaluated at six 4-fofd
di | gfsbrRRBmidd) - hi ghestwel | concentration used jn the
mmmro‘mrmpmg 166, 7 mM 3 Al | sanpl es re exam néd
||| tT cates. tncubptTons of Tetftswththetested
gﬂgphﬁaﬂam'm )-972 4 4 29
(2 tetrahydropyranyl purine
6-(3,4-dimethoxyphenylamino)-9- 5 7 28
(2-tetrahydropyranyl)purine
6-(2,4,5-trimethoxyphenylamino)-9- 5 4 o5

The 6,9-disubstituted purine derivatives were generally more effective than kinetin in

retaining lower levels of senescent cells after 80 passages.

[0095]

Example 20. Anti-inflammatory activity of several of the

6,9-disubstituted purine derivatives of this invention was determined; kinetin was

also evaluated as a control.

Rat C6 glioma (ATCC No. CCL107) was cultivated in

monolayer in serum-free chemically defined medium containing Ham’s F10/minimal

essential medium (1:1 v/v), 2 mM L-glutamine, 1 % (v/v) minimal essential medium

vitamins (100x), 1 % (v/v) minimal essential medium nonessential amino acids
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hours at 37C, in 5% CO2 at nosphere and 100% hum dity.

At the end of the incubation period, Calcein AM was
waodaedog7oo a fi nal concnetration of 1 ng/nm i ncCROBRUSIHNT/073142

for 1 hour. Fluorescence intensity (Fl) was neasured

with a Labsystem FI A Reader Fl uoroscan Ascent (UK).

The cell survival (d50) was cal cul ated using the

foll owi ng equation: d50 = (Fl conmpoundexposedwel | /

(100){1}3?)?% @?Equgﬁlﬂpﬁ) ﬁ&&'@%@%&%ﬁ?&%%ﬁ%\%blnm sBHM selenite.
Incubadiop eves perfamddehhdil°G n HOuptidified la&noabﬁleire W assays were
perfofigb ) HenRonUTTbar oty Betit o 4apasibObLR AXE0" RIS om”.
lntrac,@llara?i 'c%W"sWﬂﬂe@Q WK e cde rb'y‘éf’i‘fd'lﬂg‘?f?ﬁg (S-S SFBRErERY:

showed m ni mal no toxicity to
variog® agwnntaof t@a’scmppoond:ﬁﬁle'v'e attiechdt tstarae ginsias dd e

for cos t |lC.atI a e 18. In vitro
(risqfpsfaRaTe Atfer X BrURn 0. i RS S dan ndied and the

cellulQHéﬂn@@nﬂ@f EATIPI W8S d@ferFrﬂhé‘d LEMG R @Rwﬂg@hﬂﬁhehﬁl%ﬁoassay kit

di pl oid fibroblasts was determ ned by standard MIT
from Aggaghaipt iThezlegvalee ves-dgiermipedtiexm aTdnsearasapnse besedn
duph&ﬂ spectrofotonetric nmeasurenent of the product of

et abol i ¢ conversion of MIT by m tochondria of l|iving
[0096]el | s. ThedoNdwihy mesuifsonei dbthiredobl asts (cell |ine BJ)

at m ddl e passage were maintained in 75 cnR plastic

tissue culture flasks and cultured in cell culture

giucose, 2 mvigtutanm e, 100

g/
n, 10lO my/ m_str é‘ﬁf'l‘)’fﬂ?ﬂ'l"??t°rld’%'\"§/t al
9 di um bi cqr mat e) [ Q091] AboEﬁe]c

n :- naoy 1nn| +ha QA \nn|

L1l o :rl- -
N o CUCU HCI VVCT I UI TTTd A voT AT
Af t er Kingtilmour s the cell cul ture nedi umjwas remkme@de
Lh the cell culture mediumcontaining a test
(g_@, ,@g “Q} Agst |conpoundsi®ere eval yat ed atInbibikon
ohsS— The—hi ghnef cohcentrati-onh-used-in
the-ppera@eﬂ‘rto &t udy was usual l'y. 200 M Iin the cgﬁgmon
(Zehrgudiedgami)pdiing i m ted sol ubiTi ty in tHe cul tufe
d| um the ni. concentration was adjusted. Every
§e hy h '%Mg exanm ned i five repl|i cat es. ineiidrs
t

6- (3,5 dlmethoxybenzylamlno)-g-

(2-tetrahydropyranyl)purine " Inhibition

The 6,9-disubstituted purine derivatives demonstrated anti-inflammatory activity.
Kinetin was inactive in the test protocol.

[0097] Example 21. A number of tests related to the safety of
6-furfurylamino-9-(2-tetrahydropyranyl)purine have been carried out using
conventionally accepted protocols and procedures. The results of these studies are
summarized herein.

[0098] Ames Test. Tests were carried out using DMSO as solvent and
dose levels of 6-furfurylamino-9-(2-tetrahydropyranyl)purine at 2.5, 5.0, 15, 50, 500,
1500, and 5000 ug/plate based upon standard protocol and procedures (Ames et al.,
Mutation Research, 31, 347-364 (1975); Maron et al., Mutation Research, 113, 173-
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test conmpounds were incubated for 72 hours at 37C in

5% CO2 at nosphere and 100% hum dity. At the end of the
WO psloas77on peri od, the cul ture nmedi um was repPEDES2007/073142

with the cell culture nmediumcontaining MIT (0.5

ng/mM) and cells were incubated for another 3 hours.

The formazan fornmed was sol ubilized by DMSO and

absorbance at 570 nm was neasured. Ability of the

d as o : i .
215 (959 SSHRISII R RGBS 1Yl ar00
the preskhce andabsébcank A(oramindaotd catiieer SO, ne poAitivk anltaperic

100% 1C10 , the dr oncentration causing 10% .
reSPOiaEs BELE OPREPS WTUBVHG VRO G S a Ryre e
levelstBStcebt ai ned dose response curves. [0092] The

follow ng results were obtained: The tested
[00998, 9- di subst In Yitee Ghwomasaiae iAketrration Streéning Assap.i on

oo R B RO S P SRS e B
aberr@t‘itﬂ‘ng%&l‘één%%é%@' WRMEChRese dimsteEovdt) |((CERD) IS in both the

[00 Exanpl e 19. I'nhibition of seneScence by several
absengie anepBsenge ofigstAcraeletinslucedSYaetivadionsystesh tq praluate its

clastSgBHEN AR D ST 4 MR8 5058 R s o

a contr

0.272uard7@usg/pds Jhgepdresstage of asiagsthZbructutalso omahedcdi@b2brations

. passage 45 - desi gnated HCA45; and passage 80 -

n thecf%@l@ﬁﬂ?@ﬂ”‘?ﬁ@ﬁ(@d)e REYOPYEANYDAUFIBe trsabe,g SRPBISSHRSENO

o .9 ) . Ul . ' )
saniBEhi s TP ML BB i) SEMpISH) s ity o
furfurylan2r@-9A2-tefrahidriopgrasyl)ptirioe wasmomickeldddd ke Redative for the

nduchih PES AL abdouradrical ShiRb et alians 6 O5O cels

[010071 Nut es, an@nbhRyaldAENRANEMILTSn¥iVidS iR AJE8y.CEhé Dotential of
wer e subsequently incubated at 37CC (w t hout” CO2) for

6-furfaryiamine-$r{rtetrahydpoyranylifuringdos epuler tritationprasasagssed using
the pr?)%teﬁﬁfei, é’irggcfef)rggi(i@%e%egé%aMernﬁ%%gih%@sfiﬁ FrroS%%%Hyfj Yol. 6 in
Progre§s i pnvitd-TdMicslegyB-131de88 [ 1988) DTl crelriopyartosmeembréne of
WhitelLegm‘%orpn)e’ggls,nin%lug)gtle%/1"8!3?fil[()jlgfril/ts,e were dosed with 40ul of the test
compound (and three lower concentrations in distilled water) and then further
incubated for about 30 minutes at which time the chorioallantoic membrane was
examined for vascular hemorrhage, capillary injection, and/or the presence of ghost
vessels. The RC,, value (calculated concentration producing a positive reaction in
50% of treated eggs) was 105%. Under the conditions of this assay, a RC,, value of
less than 1% would be considered an irritant whereas a RC,, value of greater than
3% would be considered a non-irritant. Thus, based on this assay, the test
compound was found to be a non-irritant.

[0101] Epiderm MTT Viablity Assay. Using MatTek Corporation's
EpiDerm™ System (consisting of normal, human-derived epidermal keratinocytes

(NHEK) which have been cultured to form a multilayered, highly differentiated model
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buffer (pH 6.0). The test conpounds (about 50 mV) were
added to the nedium at each passage. Follow ng this

WO psloas77on peri od, the cell sanples were obsePvBUS2007/073142
i norder to detect the presence of blue cells,
i ndicating that X-gal had been cleaved (positively
senescent cells). In this experinent, only senescent
cells were stained blue due to the action of

of th@hgﬂaﬂcé @3§§eﬁga§ B%e?%@?%f flafe- f[J? ﬁ%mﬂ%eg r(fsul ts

are pre ent di'subs _
tetralui;eirbpynanyle);surwm wogkeirtm akpectewd te befdassifieodeas ham:dmtmefgl n

10 DR B S S b b ol o it
2ooo%§/k\gldf36 ﬁfrf Mﬁﬁr@d oqb-tehehfirdp \Agr‘a%zgéur‘lﬁé‘éﬁgt bgt&?rr\]/ed Y,

derivatives of this invention erm ned;
1, 2, vagnakdwusy aftentesingsand theraafier onRata cday igjrnérdaay(s/df(ﬁ@(icity and
n ser free

pharRReaiSOlcR) Srfeetf R A mAR Biere shharainsrriinet ekl Hibhaer the
studyesse Bkamingt®fdr ardds Patholbgy! WIl.ardmald éurglkléB% 6)?a| dl)s%/" weight

(v/v) mniml essential nmediumvitamns ( 1
Changw gyring th%ﬂudyyg@ﬁtnoamamdmmms@@nﬁs a\reramomaal

101037 Cotonye! ety HeedEdipuh Phtett 1887 Fiv anl gepoyy 0.2 m

contewaag mxoﬁt)t)NEplemtanBG’@nfmrymnhlumgi(Z—t&dah&dF@ﬁ/lﬁétﬂﬂﬁmnﬁb@vas
placegt svvere erforned . in the logaritm c grow h phase

0 g6 e Doglupiaspalgh |V%678c9.|ﬁce¢ AR kel SubiSats Bagpand
remaﬁ%@tﬁ?§h%o‘ﬁ@§ Tﬂﬁ%ee@dreawgé Hd fé?Wonda Wednesday,

i soproterenol; various ann
and keiglay wdidl ethex(9) Bbplicaiopsthatebeen Iﬁzaele(er) messmnabeaéae(mdjuction

o] e SRR ISHRRAL R3S cBA G ESHOE,KERoh B
after tHéenlﬁﬁfl\/Eat%ﬁM@Sebééﬁ%riﬁ@\%?ﬁlé &élleﬁ@@@aﬁfﬁ(&aﬁérhgér BRas®n a

val ue was determ ned froma dose- Fesponse curve In
new geplafdae back eodaheTryaminacods ﬁgdﬂésmnmrs twleaftebfmlreamvuty

siin B4R A B3L00 UL R SR S S R

barely berdeﬁﬁ”blepﬂﬁ adiat 2 %@é}atéxa'ﬁﬂn@ﬂ&adl ané NHrBesredf

[010&]68t S rF?f{y%ttweod(gZC)) stulgjeec?saéoertn%letéd the induction and challenge phases
(total of 10 applications per subject). Of subjects who completed the study, only one
subject had a barely perceptible rating (+) after application in the challenge phase (at
24 hours only; when examined at 72 hours there was no evidence of effect); this one
observed response was not considered evidence of irritation or allergic in nature. All
other subjects did not present any evidence of irritation (i.e., 0 on the scale) during
the induction or challenge phases. No evidence of induced allergic contact
dermatitis or other irritation in human subjects was observed.

[0105] Example 22. The safety and efficacy of the 6,9-disubstituted purine
derivatives of this invention as topical skin anti-aging treatments were examined
using the hairless mouse model (a well established model for studying the

treatments of photoaging). Female SKH-1 hairless mice (5 weeks old, 20-25 grams,

Charles River Laboratories, Wilmington, MA) were individually housed in filter-top

-38-



6-furfuryl am no-9-(2-tetrahydropyranyl)puhne have been

carried out using conventionally accepted protocols
waeasposoeedur es. The results of these studi es BEBUS2007/073142

summari zed herein. [0098] Ames Test. Tests were

carried out using DVBO as sol vent and dose | evel s of

6-furfuryl am no-9-(2-tetrahydropyranyl)purine at 2.5,

5.0, 15, 50, 500, 1500, and 5000 ng/pl ate based upon

t I
cage RN IBL 850k 740U SIS SNSRI B g me
treathamtagrbops Res®ainchudiid 8vo di"n'fefé?ntlcﬁ)rﬂrwg&)u)ps (Uatregted control,
e)nala t){ hi ruhum hi sti di en auxotrop hs TA98 and
Veh'd%cggfq ha 'S (@0EHIIG CARIOI{ GRBRSICIEY AVBIa e O; Oafhdeans-
retmo'i@émb 'CY@émftg\r/]Vé’ter BRS MduR ERHVRERNbOVIRIPINFERUNET €

observed
[0106§- f ur f Whg lexperimedid] Zroens Ehmitroopgt gnoyb) inchidee the foleving

treatnlée?lﬁ/tg{eiﬂagsf@d' [c%% r%]l bS]V\efht eoccg}rr&m&?r%e ohon} Q?Kmetln
(0. 1%6mFMHIU#éé’R EG’@KBmh@# )@ F LR R RHoOBLY T -2tYA hyRive pyRENYESUrine (0.1%

tested in r onosone "aberration screeni ng assay

in MiliGgpely Latiomke ead{aiE herapsutie gontopidP. @bk Iteanisrrebibeie adiecream).

o AR3FE SR BRI Bl P BEFFTELRILEES T o e dorsa

skin (abd & cal x 2 MR MAS hasrk$sanickhs anIbSé@etra@éldf sbsutdmseg.

rate ranged from0.272 to 272 The percent age of
[01073¢e| | s N%ﬁsﬁt%@('gfﬁ?”@ﬂﬁdwm@m ), andesKiVofhe dersghskin was
meaSGrédJ{ofrWaY\E@H?d nar war e%r%g ysfkﬂ%”%lo] Hid &ﬁwt%rhtegha%km
es was no significantly | crease above

eIastus:ty VEnd posmbteodszemmﬁltrme Bamat farmuldtiohssdrudyidefimal cell
tetrahydro uri ne was

prohf%‘é %rl#r 3%%%@@@({@5%{19\%0 gpe ra%%@gdmunohlstochemwal

markértcsft&enulﬂrahfeaa%nn%fd@@ba@%a%m%%ﬁ%rw@tbe%diébrﬁ?d@skm
ChorioalTantol ¢ Menbrane Vascul ar Assay

was aﬁmab@oltsedtt@ gjleterrnme cutaneous effects of these topical formulations.

-furfpuryl an no- 2-t et rahydr opy, rine f
01088 "5, oy PRatialich ' G LB RBp A e el Db gocurronce
of eryfiesiRa( ?ﬁ@l@tlbﬁ Mb%&‘te@hsﬁig establighediaddoviagMeitéra swhdrein Grade
TOX|coIog 6 in Progress in In Vitro Toxicol ogy,

0 = nq sasprzse é@@@g 1 =TverycHight @aneaﬁ,t@rag%mlshbraﬂﬂmi gade 3 =
modeh%tgr}%ﬁefﬁgﬁﬁatlbﬁcépﬁeeg S Qlveléd réjr?ﬁ'e%sll?’?ﬁéﬁoﬁj Eade LN very

severe redness/irritation; and Grade 6 = necrosis.

[0109] The measurements of skin moisture content and skin elasticity are
important noninvasive methods used to characterize the effects of moisturizers and
anti-wrinkle effects on skin. A DermalLab™ combination instrument was used to
measure the skin moisture content and elasticity of the target skin sites at baseline
and at weekly intervals. This instrument was equipped with dual probes which are
placed on the skin surface and a quantitative measurement taken of the respective
parameters and the measurements recorded on an integrated computer.

[0110] All animal groups were injected with bromodeoxyuridine (100 mg/kg)
[.P. 4 hours after the final application. Animals were then sacrificed by CO,

inhalation 3 hours later followed by cervical dislocation. The test sites were excised
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compound (and three | ower concentrations in distilled

wat er) and then further incubated for about 30 m nutes
w@rooshosoho ti me the chorioal | antoi ¢ nenbrane waBCT/US2007/073142

exam ned for vascul ar henorrhage, capillary injection,

and/ or the presence of ghost vessels. The RC50 val ue

(cal cul ated concentration producing a positive

reaction in 50% of treated eggs) was 105% Under the

and %ﬁﬂfﬂgﬁh@ﬁ%mg{sné érdeaé@t%%edaf q difmith t%ﬁ%%n&?ﬁy’hl%

e CO An Tt ant ereasa
untreefedycardtad sitehra Bigdiewowerk placed nsto datseddd aiatooemtaliitgats

e B 5 o e o 528 O Sy

sectiffS@¥re HItB% %Mﬁ‘hcl@@s@%{r@tétgmea d%g\ eplé(]%rtdﬂ System

(consisting of normal, human-derive rmal
immucehistoelstyistry k(tNNEﬁ(%Mnom ExalpbatiBielvgnals, Uned and & standard

stamnﬁgﬁétto éfyﬁp?ﬂg@cies ﬁgr%ga fere ek% qgﬁ%fn E/layersnematoxyhn

and sBofad Ginder RMGMmMRrdstopedbf ﬂiéyr%rﬂﬁw SNBIIREbEINGe W@H@ gt mm of
be expected to be classified as non-irritating. 2]

epidenpig for gash se6liori ty. Female Wstar rats were oral I y

osed
ot ST REPRGs g B e on ahsansorimsm Yaionireptes gt
skin. @ispsies tdveve fixdd ir? 4Y3neatnal b%ffemed forefdlier eswedaed andaraffin, and
fter once a day for 14 days of toxicity and
Stam%ﬂmt NGy ard padins: .Tha ?rtamﬂr%ﬂ'rsswmswmr@qamned to

deterfftd tHd glﬁctf'%'f e ﬁ%tn?éﬁt%rr\ D Sﬁ@g}rggggewneum

gr oss ogy. ani mal s" survi ved thé or
histolagy.g Biopslmw‘gese dlsoimigrascepEally gxamiredior irdlammaatbry cells.

ecropsy re e n 03] Human
w“ﬁnsult Patcﬁ“ ﬁ'{l‘?’e{@gt q&gﬁ}e?fa%Sét‘c% v&erﬁ‘\yelﬁgﬁq@%qﬂ Wih
exten@@@lﬁea@mbnpﬁﬁ%ﬂéeks Only the trans-retinoic aCId cream caused
-furfuryl am no- 9)T§2 tetrahydropyran% purine was
et

S'Q”'f}ﬂaatéﬂta@ﬂﬂ ¢Gaade dhicdigwing:1 &2 8l atments A lodverd

d f 4
eatr B Iite PARE G B8N SN TR UgaisuaBiy SoxtaiDourine
treatrﬁémtcfau’ngnielldwIGere@%v@lQﬁé Boaéélopsriswd been nade on
t he sane area_ (induction phase The area was exam ned

[0113ef ore each mwmiﬁture&wﬁnt battharapeytiesgatrelishawed a
sngmfﬁ:@ﬁt %%Qs@ gﬁn%ﬁd%{%\rﬁcéw\’%s 3 AL &R RAE & eontent of

enge p as )
the skin. In contrast, the test compounds and the vehicle alone produced a gradual

increase in skin moisture content. At week 3 the mean moisture content of the all
test compounds was greater than the vehicle or untreated control. Generally, 6-
furfurylamino-9-(2-tetrahydropyranyl)purine treatment produced one of the highest
increases in skin moisture of the compounds examined.

[0114] Skin Elasticity. No significant changes in the skin elasticity of
the treatment groups were observed during the 3 week test period for any of the test
groups. Thus, the skin elasticity of the treatment groups was comparable to that of
the untreated control and vehicle only treatment groups.

[0115] Bromodeoxyuridine (BrdU) Staining. Bromodeoxyuridine

staining of the epidermis was measured to determine the effect of the test
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new area of the back and then exam ned 24 and 72 hours

thereafter for reactivity. Skin responses were based
W@e008/0847%¢ poi nt scale (0 = no evidence of effertT/US2067/073142

barely perceptible; 1 = mld; 2 = noderate; 3 =

mar ked; and 4 = severe). [0104] Fifty-two (52)

subj ects conpleted the induction and chal | enge phases

(total of 10 applications per subject). O subjects

comp%ﬂdg%métﬁ? @r%élr&%ll%%&ﬁéﬁrafn%l M HEP V\rc‘aléq%c?gttatlgﬁt?an%lfpe%%é(ln

rceptible ratin er app ication in

epldecrimal Bedid)staimiag én ¢rad te%ﬂchmuosndm by cowtme@x(athenedtr@éteaibr
j this one

VehICE)D (Pihere no evj ?%nig of effe % _
8" PBY SiTesEn R N U siaining Wi thg fteRtfogpgunds. The
’(herabéu’t’ict SRt ¥atéd h§§lﬂés%éd1n6‘ %bWe‘?maNBPd @%t‘é?ﬁl{@ygbteﬁdﬁ% .

not present any evi dence irrirtation
Iocallzeréaml &f)stainiriony theeiermwoossblycrelatmm efypeighindesed
infla @w dence of induced allergic contact dermatitis or
”H?ﬂ irritation in human subjects was observed.

[011 %0105] Thxa8WicoAds wehe obfidd/ afthe RMpIERSY oPthd &ifidy after 3

9-di substituted purine derivatives of this invention
Weekagf treptraamt. skhehisttlegiagi eugluationtshones neinaléhaaltmé @ppearing

sin A B85 TR o b BriEAL (BFLBEIAE)ET marico
mcrefwmﬂh&:kﬁkﬁkh bf tra epidesmigiarel inAameeksryatthng2@-id th@ Hambis. The
Charl es River Laboratories, WI n ngton,

Skin QORI P kABRS BEN e Stainer QUpsRyes o rleasire totica
mlcro?sg(%%ﬁt'?hQWékr?éstsle tHe 'e'{)\b%régﬁls HaemiE S84 gﬁ rﬁb#ﬁ'r‘%%% {neasured

reat ment groups i ncl udi ng fer
after 8 eretakslof gneanpen(was ceatpadaltue o thudt,of vied Nehlelecmd untrgated

contrd)! dagpnane et INegrseaia epriol AT Sashet e th SRiSr i aniigmal

thickris8. provi ded ad |ibitum [0106] The experi nent al
ﬁﬂou ps (6 mce per group) included the follow ng
[0117]r eat mEhese results nopvide svistencerior both the)satetiasidestficacy of 6-

furfur}%}%nmtléé) g-(fg'\%gr@ﬁgﬁropy WH)BU ihe (‘or) usréI Iaeﬁw'prr]o&eothle c/(‘))s'metlc

appeﬁ-aEUéfatmwbmmveﬂﬁ@vnatty ahygingrakiranithd puFritagof.0. 1 %
in MII|Creek LOtIOﬂ? and 55?1 Ther apeuti c contr ol
pe

[0118] 0. 050 xpERIe 23¢ i Aslinicalsty ahﬁenm@dvgﬁﬁdgéetermme the
cosmbEBTREE) SRR OB oL dR A o 2
tetraHyd'rddyeswlmwiaea(D.1&)%))amgredrtwﬂcﬁa ddilyefoodR videksgo improve the
clinical signs and symptoms of photodamaged facial skin. Forty female volunteer
subjects age 40 to 65 with mild to moderate signs of photo damaged facial skin were
enroled in the study. Thirty four subjects competed the study; the mean age of
subjects competing the study was about 54 years. Subjects were instructed to apply
the test product to the entire facial skin twice daily (i.e., early morning and
approximately 1 hour before bedtime) for 12 consecutive weeks. Subjects were also
instructed that, other than sunscreens or mild cleansers and use of color cosmetics,
no other topical skin care products or medications were to be used on the face
during the study. The test product comprised 0.1 percent 6-furfurylamino-9-(2-

tetrahydropyranyl)purine in MillCreek Lotion as vehicle.
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[0107] At baseline (prior to the 1st treatnent), and
weekl y, the dorsal skin was neasured for

wo cansegraer mal water | oss (TEW), skin npi St UPET/US2007/073142
content, and skin elasticity. The possible effect of
t hese topical fornulations on epidermal cell
proliferation was investigated using bronodeoxyuri di ne
as an i mmunohi stochem cal marker of cell

[o119]r O ol i f @u%jéd?@wet& é&@é&%ﬁ%'wé‘é@"i natg gﬂtdg‘;zmt ﬂge treS@LScial

and control skin was also be used to
skin wag eveluatedeiof elinisalafignhebskin agingale.d.ocoarsetanainfine wrinkles,

exam natlon re erforned to assess the
oot B3] BB B R\ A S| ERelR) S el e
and 19 We&ks!STRE sBbjcely béﬁ-%‘ésé%ﬁéﬁtgofqﬁiptr&férﬁent"%r@agel|ne
Grade 0 = no response; Ga = very slight redness;

(wrinlgegdextare, @Dicﬁmesﬁe@messind@\e&ﬁell gnprovethend)were also obtained.

In adﬁlﬁgﬁ:@%ﬁée:pﬂ% ?riél%te@pgggréwu\;ag}(ﬁs@ré%qgure measurements

were tadmess tHe chdeksi afrll aAnjedsade 6 = necrosis. [0109] The
measurenents of skin noisture content and skin

[0120) asticity dransenidprmal Walar hoagu(WEW.lés hBEI\é/Lu@é@rsﬂ@ the
amotﬁ’ttﬂef% é?rr\) %rit{%% tﬁf Lfg%tt‘ﬁggtrn &I’ﬁ Slirfﬁ}%rease in TEWL

ant1-wri
values (sm’ggestlsleumtner esaponating waer losee.g9 smﬁug ®ridvapskition) or skin

o et KSR T AU Ak b e ek e St i
functnbﬁ%r%’@ﬁ%sé%% (ﬁ%ubﬂﬂggo%ﬂtﬂe% PEAREFeMLFdMBAE were taken

pl aced on the skin surface an gquantitative
usingree AEWYle mater (Gikerage B Khazakes e, @ernpmnam.vmgscmnuosddeof a

probe'i%;?)n rn%ﬁgnmtusmp%%%ag%dmﬁgpagug%fngﬁ%é% ed C%@JJ toa cer[ntrélt
procelB BP0 XFGH eéBH@JtﬁedtofPteniﬂ/oB@)wéd:’plaée@ e @éﬁtéf 01t thth cheeks

final application. Animals were then sacrificed
and mepsairamests takapuin supkigade. f ol | owed by cervi cal

[0121@I sl ocat | onSkW& lgﬁtrgﬂléfssuw sr earf‘%%ﬂ'?@tr?t g@%%ﬁ‘&ﬂ of the

| OpSI es were optal ne rom eac

skin’sfmoisturstooetdretdvaoniadiel bysineasurind opshgess inehe skinkceldctrical
into | abel ed vials containing 4% neutral buffered ]
propeﬂ%@%atmnﬁqadwe&.ﬁsgﬂfqapa@%@% SHFRIN@NE| Wesedaken on the skin

usmg%ﬁﬂb‘l]lﬂ@Pl\ﬁ@Q@ (K;u o%ﬁé&%@tﬁé&,g%cé&eﬂ MAT™sA). The

i ckness an ned usi ng
lnstrumemil Iperfoﬁhemhmswemnks at (axyibgGite seloateBXfed uiemcies (up to 1
MHz) of (t)h g faedS élternatl?wg %ﬂﬁl'e%t SA%gFuaerglreotly related to capacitance is
determined in arbitrary units; a higher value indicates a greater capacitance which
indicates an increased level of moisture at the test site. Measurements in triplicate
were taken in the center of both cheeks for each test subject.
[0122] Expert Assessment of Subject’s Facial Skin. At the baseline
(Day 0) visit, an investigator evaluated each subject's face for the presence of fine
wrinkles, coarse wrinkles, roughness, mottled hyperpigmentation, and other
parameters using a five-point scale (0 = None; 1 = Minimal; 2 = Mild; 3 = Moderate;
and 4 = Severe). The overall severity of skin photodamage (wrinkles, roughness and

mottled hyperpigmentation) was evaluated using a 10 point scale (0 = None; 1 -3 =
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staining protocol. The slides were weakly counter
stained in Mayer's hematoxylin and scored under a
wo e@RoosTrecr oscope for the nunmber of BrdU positPeBUSEDT/E73142
per mm of epiderms for each section. [0111] Skin
bi opsi es were taken of each treatnment site and
untreated control skin. Biopsies were fixed in 4%
neutral buffered formalin, enbedded in paraffin, and
teH n oy & i '
ild; 33 P SAodtialty 2y oL SRRl IR R SpfEBE gl trgres
greatewmwﬁawereaax@pdekéfrmm thedgtudwl , and stratum corneum

oo it S8 A e
improveffen? cOfHErSd Y&?b§sé’lﬁ\|e usﬁ@g%/ﬁ@%@ﬂt W18 (4 SRLRENt

treatnment for 3 weeks. he trans-retinoic acid
improyeeemt o%asmalrkedgmpm\cmmnt: Br tr@tjemte(r@pecd@nsent 4 = slight

improfvgl I ow_'iggwpéog%ms oér eat ma t . Al other

[0124- f ur f ur yl agupfedt'q ﬁehﬁiﬂtﬂm’& EﬁYda’%ﬁW |Aﬂ9é’édH1§Jbsequent visit,
treatment falling below Gade 1 over the 3

the s\iects qverp@skedito Srmpledpiasself-asessmaitt qwa@omma;mpeaaae@s the

o f

mproF Rl R roRE 84Sl B RN G RGK, SEELIBTRILPIRESE i oo

spots}, fimesktimkles$;rarebovaral impidveniees ustrgra tivergsiraizdalkeh@ = much
vehi cl e al one produced a gradual increase in skin

improygfls? qreoredwpaimprayedielk N9 AEOReArT SRINSWhALWEES and 5 =

much%or’s@f all test conpounds was greater than the vehicle

reated control. Generally, 6-
[0125 ur f uryl am Res@itg2-Tihet followihgdpyt mesylty maveraged oeat aibsubjects

roduced one of the hig i,ncreases in skin noisture
and r%?or? ag GiBLYRIe %%%%erfgﬁamﬁgi 14] Skin Elasticity. No
significant changes in the skin elasticity of the

treatpent groups were observed during the 3 \Mee_k [ est
peri od|f oBasafie Of| t hWediest B oWRBKk 4 THYS, idtkeSkiln week 12

CI aat | ¢l ly UI l || l 1 cat IICIIt UI UUIJD th bUIIPaI ab: v
TEWAt of the untrdatedagontrpl andovehijcl e1opdy 9.54*
Ofmht mbnt groups |t [01 15] Brompdeoxyurdidine (Brdl)

ChandSRawd Ng. Brombdaoxyigedli ne| g 59, 0.11% -27.79%
Skin Moisture 118.03 125.37* 141.30* 158.04* 165.42*
(arbitrary units)

Change Relative 6.22% 20.96% 35.10% 41.21%

* Significant difference (p<0.05 ) as compared to baseline.

A decrease in TEWL values indicates an improvement in skin barrier function; an
increase in TEWL values may indicate a disruption in the barrier properties. An
increase in skin moisture indirectly indicates an increase in moisture levels.

[0126] For the investigator's assessment of general skin conditions, the
following results were obtained using a five-point scale (0 = None; 1 = Minimal; 2 =
Mild; 3 = Moderate; and 4 = Severe).



staining of the epiderm s was neasured to determ ne

the effect of the testconpounds on epidernmal cell
w@emBiodsgrat i on. There was no statistical differPenus200T073142

epi dermal BrdU staining in the test conpounds as

conpared to the untreated or vehicle control or any

differences in BrdU staining with the test conpounds.

The therapeutic control-treated tissues had no

epr dermar grau-star mi n%v DU SOME_toCcatTzed—ar eas| of
staining i t9RselRs M s WRRKSi bl v Week4t ed t Week3 Week 12

Firg i ihRiedls- i|nduged Imlawmn- [9436] Ti ssppy-bi opsi qgo
were—obtaret—at—th bUIIpI et+on—oeft—the :tudy aft-efF—3
ChrgeResisto t rleat f. The.ihisst ol jogiaakyeval uaizen shovedssy,
O HBI—he gy —appear-Rg—SkHA—wW—t-h—al-l—test
Coemap\mmmds In eantragt, 1.3 therap@atl c|{contpel showeds*
ca 5e%gveton crleased Ckness of [the epiderm s and
FRELA orly nges| i n4#h% der mi-676%he | skime3% -13.75%
L,uupal tmentthickmessof—tireH&E—statred—bropstes—wes
Rewstesed by opffBal i criddtopy. TAESt hi ¢knes23*of | he0.26*
derm ng stratumicor neum neasured affer 3
Ch\%g%él%gagdg}‘o tr nt was "conpar dbl #3t78%t hat 8% "t%he | -8364%
cIe and untreatefl control.[ I'n contrast, the
—55%% gtrqul ¢ comysol [ ncreased |bot hsepi der mad.2zand 1.03*
gkness. [ 0Ol 17'I Thede results nrn\/i de
Chem@h@m@efcr ba the sf 4y and_gfshi,cac 0
f G#PY% vl amilaa=0- (2- t=trgﬁ§/ vrég’vlfs ‘ou Yngé?g% use 18
s;(mp,rr.@u&]the cosmetl C| appear ande an@ to presegve the g
Vll.cllll.%/ agingy m—wthott—+rritat+pn— o118
ChEgaFffﬁf"’é °23.| A _etini cal staudy Has been C)nducds ed th ¢
geternrre—tfre—costetec—ef+eagy—eant—sStbjeets”
t oh@eance of toOpBcal | 6- faBdf uryl ano®d- 9- ( 2- 0.53 0.32*
Ch%ﬂgg,ge%gxgropyranyl f1ne (0.10% applied twce dajTy
Ofselih? Weeks | mpr pve40R® cl|i ni'8&h%si yns-%ehath -45.00%
SYnprolTsof|photodanpged Iﬁlbl F—SKTT. IEJuy e N
FotnsAeeer gubj 869s aqe 440 to g5 wfh nild 0m)derat 821
chekhensinefe phot o ge ci ski enrol n the
sggdve Th!or our sub| T cc 4?@29 he sPRay” th'6667°/"°/0

* Sngnmeammﬁgen@f(ps(mﬁ )astcsmmaqbtetblas@ne he st udy was about 54

TIf dasagaqssestrggﬁgjt@gm;ssqb»th@ hayieg $gmtoé@fyth@na§i¢|ayehne there was a significant
difference at all time periods. When data was restricted to only subjects having no signs of erythema

at baseline, there was no significant increase at any time period, indicating no inducement of visible
signs of erythema.
' Highly suggestive (p=0.056) of significant decrease in erythema at week 2.

A negative percentage change in the parameters in the above table represents an
improvement in the relevant parameter. A significant improvement was noted by the
expert evaluators in one or more time periods for fine and coarse wrinkles,
roughness, mottled hyperpigmentation, acne, and erythema. No skin irritation was
observed.

[0127] The investigator's assessment of overall skin condition based on
cosmetic appearance related to skin aging using a 10 point scale (0 = None; 1 -3 =
Mild; 4 - 6 = Moderate; and 7 - 9 = Severe) was as follows: 4.10 at baseline; 4.05 at
2 weeks (-1.22% change relative to baseline); 3.56 at 4 weeks (-15.23% change
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the test product to the entire facial skin twce daily
(i.e., early norning and approxi mately 1 hour before
whedsiossyo f or 12 consecutive weeks. Subjects WeCBUS108T073142
instructed that, other than sunscreens or mld
cl eansers and use of color cosnetics, no other topical
skin care products or nedications were to be used on
the face during the study. The test product conprised
| t'\%t% (
relati tP{s’egﬁg }%@)%F ?g\l’ﬁ%kﬁg 2??]3%% %&nege rejative to baseline); and 3.03
at12 V\@Iaksl f27[ 91%haBygbkj retatlse\bﬁbesalmﬂas Jdna diffemles nbied4at weeks
d 12 a kin was eval uated. for
4,8, 4 B2 e siaptiask (S20 B03h PR oRoelie ot shdnas mveral
skin %UWI@hQ&Prés‘é%@Qﬁ%ﬁprdVéHérﬁ% BM@@\E’Q&: gBB@él%‘h'c@%Ia?éd to skin
study entry (baseline) as wel , 4,
agingweeks. The subjects' self- assessrrent of |rrproverrent

[0128@1}’13r OVZEgllﬂpve%ﬁLémfgr’nkl ??srhgpégfr ?veégllbﬁ}(u r%b{é%sesh H‘l gkln condition

(relatied @ basslind)RIELR icussirBscale | BE dxeshertt iRk vanants Ri-marked
nmoi st ure neasurenents were taken on the cheeks of all

mproggme@gt% npederele mripyemieat rhalsligetiswrewsentrb no
mprov%M% f m=f:\gcr) Fﬁggv@%nl?)}@&% ‘ggtéﬂ at’ 2% kls o§ §,4ten r4°\HQka
(-10. (ﬂtﬂ@gbange el the tera;wkk adaga)szmm ag 8 mesks (€l %67%804%lerrglatlve
oration) or skin barri a A decrease in
to 2 WREHCATR), 608 4 18RI AKHE T e GRTETeIA e ek data).
t f ki
The %E%gﬁl{e&j n%ﬁ/{&é’éﬁf?%é@én?m@ﬁ Eﬂgﬁfﬂc%fe(de @Oﬂ Alnegative
percefGyer cpng |Khn/zeaadb|mp(01/e|me@brema§enth avn |ng>r<avmpelsted sifn
.ﬁ\%[%:]obe (containing humdity and tenperature sensors)
condi ected to a central processing unit. For each
[0129§UbJ eClThe r8SLIR it \WRBjdtAeeH dsBesdBefedttskin 86ndIBEMS during
heeks and neasurenents taken in duplicate. [0121]
the stgﬂynsma,flm@orvéégahee(ﬁenwchmnr@w ; &cT speeyhed ineproved; 3 =
SKLNn t c nt
no chgfifoks SondRhlH fes 8l 80t piteh B8 Y B8N M o ce

based capacitance maasuremants were taken on the skin
using a NOVA DPM 9003(r)(NOV/A Technologies,

d oucester, MA USA)VeekThe Week 4 Week 8 Week 12
Skin Texture 2.21 2.03" 1.91* 1.74*

Change Relative to 2 Week Data -8.97% -15.58% -23.38%
Skin Color 274 2.50" 2.23* 212*

Change Relative to 2 Week Data -5.32% -18.28% -22.58%
Blotchiness/Brown Spots 2.70 2.58 2.26* 2.15%

Change Relatl've to 2 Week Data -6.19% -18.95% -23.16%
Fine Wrinkles 2.62 211 2.00” 1.88*

Change Relative to 2 Week Data -18.68% -23.60% -28.09%
Overall Improvement 2.36 2.14 1.97* 1.91*

Change Relative to 2 Week Data -6.17% -16.25% -18.75%

* Significant difference (p<0.05 ) as compared to two week data.
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i nstrunment perforns neasurenents at varying
presel ected frequencies (up to 1 MHz) of the applied
w@bdosnosaro ng current. A value directly rel at edP€DUS2007/073142
capacitance is determned in arbitrary units; a higher
val ue indicates a greater capacitance which indicates
an increased |l evel of noisture at the test site.
Measurenents in triplicate were taken in the center of
A neQRIe STeetiagr WhafPe d Y halii B n 8 HEols BBE bprapgnts an
imprgMeayert)in Whes relevant panafraeterg Bubjeaty adpoteztia sgmificant improvement

Bt ik b Gt AT R
fine vﬁ'?ﬂd@é hﬁgdlﬁéﬁlélgtsﬁbgack’ssiéb%d@dfé ¥©nﬁlgglﬁtt am??@b@m(aﬂt at weeks 8

and 'S’e@e@\@)ra” Torditior aat |appeaariceyofdheis lskim. phot odarrage

01942 D HBSES ) G BAREN o
condribhlaihd # signfiicanMestricBbg in Bitdadvers® eﬁeéi%VeﬁJs%}:vatédJWltﬁcég%g

with basel i ne severity scores greater than wer e

over thecstudr gefipd vesad osthalh expeort zypluatios s %ﬁjfb@m&ément Skin
|rr|tat’6' nSdr othgpﬁdveg‘ggﬁ?ﬁeg%t\%reeﬁ’cﬁlolf)%te?\gedo verall inprovenent

aseline usin point scale ( 1 =
[01315]xce| I Eﬁampiprmemstexa?nm ﬁaﬁip@des ey el data fi)rﬂfoplcally

e nProv ment; 4 = sl gI |n‘provemst
DDl BT HHATOSSr B A G aRran i (6.1 B ke Trom Example
23 wuﬁ?%l?rﬁl%\tr bﬁﬁ\cglfdﬁgige%@%ed%r H%@fé%lli%?éﬁr?d*ﬁﬂetlx §119%) #415 an

su nen

jects were askKed to co asses
earlieqsésty. omapradotal fa:sthas&rhdnecllnmal tned ferkinétiromabagailame the

protobdaSefestringd lEarTle 23dRHtsyaran v CRITBOUIG Ry Rderale
volunféé/rﬁ'cﬁ Jﬂ@teaqaé %a(llé kmé’ﬂrhcshuwrpfl'ﬁis%mﬁans&qg% @8 on the

npr ove = no ch ange 4 = sonewhat WOor se, an
experﬁﬁ&alu@@e@spnd [S@EZB’PNRé@DBtoi skinresriditianoier sight est twelve week

data {of SHieot B HaFe et e te Bt 67 o1 ence

[0132]pO. 05T)1e&$)n®@ﬂ$@hed)ats@dQﬁtﬁﬁpéﬁﬁevaluatlon are as follows:

Mean Improvement from Baseline
Eight Week Data Twelve Week Data
c . Inventive s . Inventive
Kinetin Compound Kinetin Compound
TEWL 13% 1% 15% 28%
Fine Wrinkles 2% 22%* 6% 28%*
Coarse Wrinkles 4% 7% 4% 14%*
Roughness 35% 86%* 52%* 84%*
MOtﬂed 0/ * o/ * o/ * *
Hyperpigmentation 25% 31% 25% 41%
Overall Skin Condition 3% 24%* 4% 28%*

Clinically significant improvements (p<0.05 )
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A decrease in TEW val ues indicates an inprovenment in
skin barrier function; an increase in TEW val ues nay
WO padsoas7e0 a di sruption in the barrier propertiBST/USI007/073142
increase in skin noisture indirectly indicates an
increase in noisture levels. [0126] For the
i nvestigator's assessnent of general skin conditions,
the following results were obtained using a five- point
cal e
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appearance related to skin aging using a 10 point
scale (O None; 1 - 3 Mld; 4 6 = Moder at e;
9 = Severe) was as follows: 4.1 0 at baseli ne;
at 2 weeks (-1 .22%change relative to baseline);
at 4 weeks (-1 5.23%changerel ative to baseline);
at 8 weeks (-24.32% change relative to baseline);
3.03 at 12 weeks (-27.97% change relative to
baseline). The differences noted at weeks 4
12 were significant (p<0.001 )
change in overal

and 7

4. 05

3.56
3.20
and

, 8, and
A negative percentage
skin condition represents an

i mprovenent in cosnetic appearance related to skin
aging. [0128] The investigator's assessnent of overal

i nprovenent in skin condition
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(relative to baseline) using a 6-point scale ( 1
excel l ent inprovenent; 2 = marked inprovenent; 3
woreaenas7eo i nprovenent; 4 = slight inprovenent ; PEI/ES07/073142
i mprovenent; and 6 = worse) was as follows: 4.95 at 2
weeks; 4.44 at 4 weeks (-1 0.61 %change relative to 2
week data); 4.1 1 at 8 weeks (-1 6.67% change rel ative
to 2 week data); and 4.12 at 12 weeks (-1 7.1 6%
change rel ative to 2 weelodipd - The differences noted
at weeks 4 , 8, and 12 were srgnificant (p<0.001 ) . A
negati ve percentage change in overall inprovenent
represents. an inprovenent in skin _condjtions. [0129]
rHo & Binee frerthisreling i advase rizebebasiain plargicaiion cels
said GetHHd EQABrisiHG iapBIvidteas el S %%,Q-Jiét)‘%’tiﬁﬂbatpu?iﬁ@'o%ri(/ative
1 = nmuch | nproved, = sonewhat 1 nproved; 3 ='no
to thecanyvalian eelisomdeinein the Gs@-disubstithited puriive derigat)vevie oé the
llows: Significant difference (p<0.05 ) as
gene%ﬁﬁ%ﬁ%&% to two week data. A negative percentage change
in the paraneters in the above table represents an
i nprovenent in the rel guant parameter. Subjects
reported a significant I'Rprovenent in one or nore tine
periods for skin texture,|skin color, blotchiness,
brown spots, and fine winkles, Additionally, subjects
reported a significant Nhprygvengnt at weeks 8 and 12
in overall condition adg\ap eas§hce of their skin.
[0130] Overall, subjectSxexperienced a significant
i nprovenent in overall skin cohdition and a
significant reduction in the abverse effects
associ ated with aging over the study period based on

or @ R AT E R Y PG eR A e L eSS MBS IEnS e biSenoxs:
subst[tgtbalfhﬁam,rﬁﬂ@yz%e%&?-_s@baﬂmt@j FREMAT &% hiEhGy-Sitsstituted
data for toplcallg appli ed '
benzy; wherain R s rietrabydropwienyhgid?-taivataaye iupmilirand whereinghe
1 i | ni cal '
amo s ESAGEE DS i dloddl i lbet B b Anpgien s
an earlier study. The protocol for the earlier
clinical trial for kinetin was simlar to the protoco

ad- ddscelad ofclaimipeerin fRors {HBIN IRTdRethEy BoRpluiRe
furfuryMdd R, i¢Pt B8R} dfopyrany!l.

3. The method of claim 1, wherein Ry is furfuryl and Ry is 2-tetrahydropyrany!.

4. The method of claim 1, wherein the amount is about 0.05 to about 10

percent.

5. The method of claim 2, wherein the amount is about 0.05 to about 10

percent.

6. The method of claim 3, wherein the amount is about 0.05 to about 10

percent.
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vol unteers conpleted the earlier kinetin study. This

conparison is based on the expert evaluations and self
we@r@Bet77ons of skin condition for eight and teel/us2007/073142

week data for sonme of the paraneters evaluated in both

studies. [0132] The conparisons based on expert

evaluation are as follows: * Cinically significant

i mprovenents (p<0.05 )[0133] The conpari sons based on

t be bj ' f as f . :
W i ioneincof i FARARETE Me 20uFEl S0B8 obiR A
percentt mamual i an cell's, said nethod conprising applying an
anmount of a 6, 9-disubstituted purine derivative to the
mammal i an cells, wherein the 6,9-disubstituted purine
dg_r 'T‘h%tr‘n‘é?ndoe?toélaiwg, \%Qﬁiﬁlthé ?H&ﬂl f"isoét%(ﬁjt 0.1 to abo
pharmaceuti call y acceptable salt thereof, wherern
percent furfuryl, nmethoxysubstituted furfuryl, phenyl,
nmet hoxy- substituted phenyl, and nethoxy-substituted
benzyl; wherein R9 is 2-tetrahydropyranyl or
29! et oF 98 3, ARErM EEaMoLREIsHBURD. 1 B about 2
effective to aneliorate the adverse effect of aging In
percenhe mammal i an cells. 2 . The nmethod of claiml1,
wherein R6 is furfuryl or nethoxy-substituted furfuryl
and RO is 2-tetrahydropyranyl. 3 . The nethod of claim

110whemetiodoriteating fauskih diedsBdriskin condition in a mammal, said
2-tetrahydropyranyl. 4 . The nethod of claiml

metheghep@iPrsiEca Ry 0@ B effesivacnpwy of 8 GBslisubsttyied perne
. B, i 2, i i S. ut
dorndl I8 TTRANHRS KA ngth S S\ b R AR e
6,9-dishbstéuted heirententative istbbtie gertiral formblaut 10
percent.7. The nmethod of claim1, wherein the anount
is about 0.1 to about r2 percent. 8. The nethod of
claim?2 , wherein the aggunt is about 0.1 to about 2

= N
0
\N N
|
Rg
or a pharmaceutically acceptable salt thereof, wherein Ry is furfuryl, methoxy-

substituted furfuryl, phenyl, methoxy-substituted phenyl, or methoxy-substituted
benzyl; and wherein R is 2-tetrahydropyranyl or 2-tetrahydrofuranyl.

11. A method for treating an inflammation condition in a mammal, said
method comprising applying an effective amount of a 6,9-disubstituted purine
derivative to the mammal’s cells needing such treatment, wherein the

6,9-disubstituted purine derivative is of the general formula



percent. 9. The nethod of claim 3, wherein the anmount
is about 0.1 to about 2 percent. 10. A nethod for

wo e@anisTg a skin di sease or skin condition in BCTEHII0aT/073142
said nmethod conprising applying an effective anmount of
a 6,9-disubstituted purine derivative to the manmal 's
skin cells in need of such treatnent, wherein the
6, 9-di substituted purine derivative is of the genera
formul a or a pharnaceutically acceptable salt thereof,
wherein R6 is furfuryl, nethoxysubstituted furfuryl,
phenyl , nethoxy-substifh(ed phenyl , or
met hoxy- substituted benzyf* and wherein R9 is
2-tetrahydropyranyl or 2-tetrahydrofuranyl. 11. A
met hod for treating anyef ion condition in a
manmmal , sai d net hod coq££is ng pplying an effective
amount of a 6, 9-di substRxtu rine derivative to the
mammal ' s cel |'s needi ng suth treatnment, wherein the
6, 9-di substituted purine derivetive is of the genera
formul aor a pharmaceutically acceptable salt thereof,
wherein R6 is furfuryl, nethoxysubstituted furfuryl,
phenyl , met hoxy-substituted phenyl, or

] g _ . i
or a AR AL BANS sk Uh BRI P tere PR BRER B g methony-
substitetebddritiog, @varyi, anethorg-substitatbeepisenyef dranbtheky agbsgtutet
manmal i an cel ls, said nmethod conprising agglylng an
benzy#nhwherein R i9 2delabydiopytasy! puditpleaiairolsanyle to t he
mamal i an cells, wherein the 6,9-disubstituted purine
derivative is of the general fornula or a
phar ramethadfrlamelocajrigtiecadbarse effectaxffagindar @amrhbléan cells,

BF TR RN RN e R

to theGhahimaifan YAIR! RiherdiReh& B BisubstiaRAbuFhOIehiitRBS b He
percent. 14. The nethod of claim 12, wherein the anount

genenasfaapwla 0.1 to about 2 percent.

or a pharmaceutically acceptable salt thereof, wherein the amount is effective to

ameliorate the adverse effect of aging in the mammalian cells.

13. The method of claim 12, wherein the amount is about 0.05 to about 10

percent.
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15. The nethod of claim 12, wherein the nmammal i an

cells are human skin cells. 16. The nethod of claim
wa3osmbsarei n the mamal i an cel |l s are human ski PCTEk1097/073142

17. The nethod of claim 14, wherein the nmammal i an

cells are human skin cells. 18. A nethod for

aneliorating the adverse effect of aging on human

skin sai d nethod conprising applying an anount of a

vvh . g*hn%urf\ﬁmogi“gfecgals ] E,% {\ﬁPgr%rﬁ Mﬁaet éﬁﬁ%uhﬂsm OSNO abow.#t 2

Uted ine derivative 0
percehhe gener al formula or a phar rraceutl cally accept abI e

sal.t _t here rein_the am) nt is effective to

a?#léi i cﬁqﬁ*eovﬂﬁ%'m 4% whereiq the magimaliamcelisrale ruman skin
cells.19. The rret hod of claim 18, wherein the anount is

about 0.05 to about 10 percent. 20. The nethod of

claim 18, wherein the anount is about 0.1 to about 2

p%.c"al%te'method of claim 13, wherein the mammalian cells are human skin

cells.

17. The method of claim 14, wherein the mammalian cells are human skin

cells.

18. A method for ameliorating the adverse effect of aging on human skin,
said method comprising applying an amount of a 6,9-disubstituted purine derivative
to human skin, wherein the 6,9-disubstituted purine derivative is of the general

formula

or a pharmaceutically acceptable salt thereof, wherein the amount is effective to

ameliorate the adverse effect of aging in human skin.

19. The method of claim 18, wherein the amount is about 0.05 to about 10

percent.

20. The method of claim 18, wherein the amount is about 0.1 to about 2

percent.
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