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ZAERA, A7) 6,9-01X% FH FRAE sV dBAE e SPE T a9 FAFHoR HEMTE
Hola,

&}

o

A1 A Re FEFH(furfuryl), HIEA-AF F2FH(methoxy-substituted furfuryl), #d, wESA-A
Hd, 2 o5A-X3 ddo|n, R 2-HEHI| =AY £ 2-HEHEEFedeln, 47 6,9-0]X%

Fd FEAE A7) LisE A5 neH d%se A7 A FaFeE st AU U8 2=

gl

4

A1 hAX, A7) R FEFY Ex w5A-XE F2FHo|a 47] R 2-HlEFS|ERYEd ], 47

THEE 9FE A g1 39 98 2A4E

37% 3

ALEl glojA, A7) ReS FEFHo|a A7) Re& 2-HEFHS|ERdeldeln, 47 THEE Hie A7 I3
1 AR FE 2=

A7 4
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A7 19
A18k] holA, A7) 6,9-0]X3F F FEAE 0.05 WA 10 HAEY %oz EAstE= A 1)& 2AE.
373 20

A18Fol oA, A7) 6,9-01XF FH FEAE 0.1 WA 2 HAEY dor EAste 2 vE 2AE.

L 20061 79 10¥€9] 99 v JAEA A60/806,871%] the] ¢AAS FslE, 2007d 7€ 9Y
o] EdE WFEFEA Al11/774,65235.2 Al&olH, A7) EHEE ol s 1 HAZF B WA Fxo

2 2 2 ¥EZ(in vitro) ¥ 1 B]XE(in vivo)dA EZHFE AHE

T8 AEY hE =3 fad aRE NH(comter) A7) $% WY 2AE, 2 6,9-91%
(disubstituted purine derivatives)& FoIst= B 3] EFsENA HF214 (hyperproliferative) IHF-
A3 9 A A5 AF NRE AT
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M E =3}(cellular aging) T AXE =4 (cellular senescence)= 94 A3 A
23, F4E 2 F24 5 AH-AEF FHE s FHEhE Wl
A% (non-transformed) AEZY HHAQA E4o|tt. ME wgho] AL AvsV) 1045]1 =Rl O]
Hon, A8H ZAL 24y T Z%"o] dE-oFH Aol

A Aol & &, Smith et al., Mech. Age. Dev. 13, 387 (1980); % K1rkwood et a Theor Biol.
481 (1975) FZ). o] EAE FA AE =3t @3 (quiescent cellular senescent phenotype)o] =24 54
ol thaf] Aol (E &9, Pereira-Smith et al., Somatic Cell Genet. &, 731 (1982); % Norwood et
al., Proc. Natl. Acad. Sci. USA 1 , 223 (1974) Fx) o}l A|Eeto] g3 Ao, =3 AZdA @uad A
o] o]F3 o] FAl(heterodikaryon) o] & 3 oA DNA &4 AAE f3 STHH(ANE E9Y, Burmer et
al., Exp. Cell Res. 145, 708 (1983); and Drescher-Lincoln et al., Exp. Cell Res. 153, 208 (1984) %
) S HolFe <l BER I AFEAESY AE §F A7E . £3, w3t AFEAE nRNA
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o oY HAFEAERY vAFUALE oy AE7F DNAS FAstE (S &9, Lumpkin et al., Science
232, 393 (1986) =) B AXE F7]¢9 7|22 A(Lumpkin et al., Exp. Cell Res. 160, 544 (1985))S <}
Ay, =3k, 2l HERIA w3 AFEAEAA 553 mRNA Fo] SZET(AE &9, Wellinger et al.,

J. Cell Biol., 34, 203 (1986); Flemming et al., Proc. Natl. Acad. Sci. USA 85, 4099 (1988); West et
al., Exp. Cell Res. 184, 138 (1989); % Giordano, Exp. Cell Res. 185, 399 (1989) *%). =3} <1zt A+
BAE AL FEAA c-fos HHY AAE EFE, WIE FHH Z2asle] EAdtie Zlo] AAEHUT
(o] 2 B9, Seshadri et al., Science 247, 205 (1990) #=x). ulehx], ol AFE9} H& AXE 7+9 H2424
BRdY At e &43:?—_ BT,

Z2Ad, 6-%3k olu]w=F-#(6-substituted aminopurine)o] =3 A3 FoAS YeER ). o] EF
o A FFEES AE S X2 "AEI|W(cytokinines)"olFt B A4 2EAe ol &dt)
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(Letham, Ann. Rev. Plant. Physiol. 18, 349 (1967)). 2& Z2Z HjoA AHX L Fx=o &A% A&
A B4 (bioassay) oA, 7 @43 AE7Y EELS A AE7U] Ed-AolE (trans-zeatin) (6-((E)-
4-3| EEA-3-H g R E-2-o do}u] =) F @ (Letham, Planta 74, 228 (1967))o]t}. Alo}glx} DA A HAHE A
E7UE 7184 RNA Y 9712 et (Skoog et al., Science 154, 1354 (1966)). &E, A& % &9
2 E] 22 RNAoA, 7] AEJdS gdElZEY 88T, Ef5E AEZ Sy A3 ANESD 248

=

4 3

Zt= EA5 Nﬁ-i]%‘r ofe| Al 93] A" tH(Grace et al., Proc. Am. Assoc. Cancer Res. 8, 23 (1967)).
Z7] HH (stem segment ), ol o] (leaf cutting) L A Fd SERO A,
-l ol n-9-(2-H EgS| =27 2 )FH(BPA) o] AN EFY -l =FABABY o & S st
t 2oz BuHrt. x4 wd AETA 24 B Y A4 T A, BPAVE Ed Bl @40 & ZloR
o1 E AH(Werbrouck et al., Physiol. Plant 98, 291 (1996)).

FHHo R, BT 6-(AF ofn|=)FHGIE B Alotd o] AFe =3 BA B Vg 5 ze A
oR AT QA F PW/EE A AR ATE TFH, LHEE AZY ARE 9 FE43 Aoy ¥
HAT. 28 #FL 2AEAEY] I HEL 99 vkH A%y NS vhedA st a8t 2 2AES ®
o R 8 #YE A3 wE A AEE A ol&HUAT. Ta e, o] 6-(AF ofn|w)FH L AHEE
oA HEE ZFEE AEY A £& B A FATE dEdFHow TR gt Bt dE 9,
] EE #5,371,080%.(19949 129 6¥) 2 A5,602,1395 (19973 29 11Y)(AH] v]-&2 2% fA); 1
53] #)5,614,40735.(1997'd 349 26)(Hjol A WA o R EfHFE AEY wIE FWee =¥ EE A4
H e Wgh); 2 vFES #5,021,4223.(1991A 69 44) B A15,164,3943.(1992'3 1149 17L)(LH #HF
2174 95 d3o) A7) IR, Aded RE E3e Fxo g8 B WA zgddn. <17k wFd oid 6-(X
o ol Fde Fwd e wd MR -FEF-olud)d EA7 MEY AEHA Ati(serial
passaging)$} ¥ T AR 9l AgeE 549 2AS AAATR 2 FES darTle ] W
B o7t AHEAENA Rattan 2 Clark(Biochem. Biophys. Res. Commun. 201, 665-672 (1994))] 2J3) 4=
HAvk, =3k XY ARHd HNE VeEs FAse UM 29 FE 6-(AF o) FHY mHL =3

R A7|(vitality) & BESE 2EY £= U 7uE AlFdrh. B #299 &, Gerald Weinstein vh

At 9]& University of California, IrvinedlA F¥ U444 A7(Cosmetic Dermatology 15, 29-32

(2003))7} 0.005 WA 0.10% % HH 4L 7)UE AE(Kinerase®)o] AvlahA WA F5 A2 F-&

4 (mild to moderately photodamaged) @& HF-9 &U& MAAFTE A& BAFY. 125 3 2457 F

A5 YA B gida 2ol sl HrhE vkl o), 7]&(baseline) tid] ¥F A7 (skin texture)] 9%,

A} wop A2 2 (mott led hyperpigmentation), 2 ulA F59] 433 XS 7PHgT. g £33 AH $
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2] FoA, Ry FEFH(furfuryl), WEA-A3 FEFH(methoxy-substituted furfuryl), #Hd, wHEA-%
1:

g od, 2 eEA-X3 Wideln, R 2-HEHI| =AY By 2-HEGS TR Fedoltt. wEA-X]3 F
2FEr)E 48 B9, FUEANFEFY, 4-vEANFEFY, Y 5-vEAFEFLS T8IY. WEA-HF ¥
g7]= o& &9, 2-dwSAEY, -uEAEY, 4-dSA Y, 2,3-TuEA Y, 2,4-tHSAEd, 2,5-0H
EAAL, 3,4-tHEAAY, 3,5- JuEAAY, 2,3, 4-EWEAFY, @ 2,3,5-EFHEAALS T3He)
W E5A-28 A7) e A5 EH, 2-mS5 A, -uSAME, 4w EANE, 2,3-tE S, 2,4-TH 5
Wd, 2, 5-tEAME, 3,4t EAME, 3,5-UrEA A 2,3 4-EHE A, 2 23 5-EZ v EA|WZ
& zge. uEAE 6,9-01X% FH FRAls 5y diAe 2t -FEFolu)-9-(2-H Eds| =Er g
DFAN-FaFd-o-(-HEgs =mdid)olld £ Faid seorr Ba)olt
O

o] 6,9-01X3 F¥ FEAx d-x=34, A4, H/Ee AFIAA (immunosuppressive) 545 2 3o

=
2 4y 6,9-014% FH fFEAv =5t 2 =HE Asta, AP M E(keratinocyte) Ev ATEAE
&

K
K

2o FTHEE ¥y AT us7 9ok jMelm, /ol ZFASAME L ASEA ¥ e TLEE
®3 AEA =39 {3l anE MAAIIE vEE 2 E(cosmetic composition)EA F&dlth. AES
3 9 =HE A, A7 13 AME H/Ee A7 559 vgFd s NAAT7] 98 v88 =4S

. L 7]

9 F9 FEAE =
FEAE 719 AWAS 2E FTE T 29 PO et GOl
Re
\NH
N/ ‘ N\>
. T
Ry

A7)0 A Ree FEFY, w5A-X3 FEFY, dd, WEA-Xg Hd, € A5A-23 Wdo|n, R 2-¥]
Egfs|ERygd B 2-HEHSERFEd 2 $ye AT,
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2 4 6,9-0123 FH FEAS £, HBFAA IF 43S E3e, dF JAF d3Y X225 A F
L3}, o] 6,9-0]X3 FH FEAE TIFHI XAELE dF BY, FFA, SUENA £A, F54 54, o}
£y 9849, ¥sZ(ichtyosis), FF%(papilloma), AP (Bowen's disease), A|F Z8}F(seborrhoic

keratosis), &4

carcinoma) =3}
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[0038]



[0039]

[0040]

[0041)

[0042]

[0043]
[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

(1) 24, AL sty o4 6,9-014% Fd F=A9 fa o= FF3t. F8 sk shEdsAs
0.05 WA ¢ 10 HAEY FEE 6,9-01F Fd FEAS A3 BY AL, 53, A7) HFRAL A
E _E_ ok 3

galrle] frasith. 2ML e, oF 1 WA ok 50 HAE, vfEA sk
AE Z3sta, A#E(balance) S &, A e g0

s

(a) M o, HEEZFHE(petrolatum), F&#, A (ceresin), LFABE(ozokerite), vP]HA <
(microcrystalline wax), Z&|dE#, H HI=22F U (perhydrosqualene) Shal=( 22y, ol 3hA
HA ge) #ieh od 9 g,

o
]
ot

(b) dedZe]d S, WdALdZedZA, 84 3 €327 HeE-2uE TTHAE EFste(w
Q)

(c) 4&, 55 % 31 YU(marine source) o 2FE FH
il -, S84, WA, ST oY, &yB 2, uT

i
°od, i, #NE, ? dFHE EFFH U, old dAHHA BH).
(@) otAdst =S Ed Edste(2ey, ol A @EE) HHEZHAYE o=H 2,

(e) A5As SeHE BmsEoteo|EE Zatet=(azy, oo @A &) A543 A=,

{
ot
o
ful
AC)
il
AC)
2
AC)
i
N
o
Pk
fo
174
2
rr

() 1070 WA 20709} gk AT e 9 2B, B ougold APare WY, olaXzd 3 By o
H27k frgsth, o 94 edelE, olady hedolE, olxdd BrlHe|E(alnirate), AL
BrihelE, oaLrd vgsuelE, A YNE, oiud eldelE, Hiud sddtdels, 4
zejotelo], ojaLRy olisuotuloE, tolaxrd oo, toladd olrise|E, Hudu of
gelels, telaxzd Auplels, eh¢d FuolE, vigad gujolE, 3 AW dejol=E TaHT Y
o, olo] #3HA @),

(g) 1071 WA 20709 &4 AAE Zte A 2Ad daH=, 29 d 2dd fesHolE, SHd &
HolgolE, 3l &d ZEolo]EE Egdarh(2eu, ol dFHA &5).

.

(h) 97l WA 2279 &a AAE 2 Agah, A3 ol depal, ge-24, ElAEM, ErEM, &
of=Ak, olaiE|olEAY, SESA|AEHOLEA, SEAt, ElEEldt, AlFEal, ofep7lEAY, WEAL, Bl oRs

A ZEET (Y oo FAFHA ).

A 7L FToat=(aeu, oo %

alcohol)

() AFE VR WA 504 SNE SAEY] EE U B4 5009 TRgd SAE] B ae EEE e
glod dme AY 43, Auold ¢FL, oiadeld UL, 27Y YFL, ¥ FHPLHE LIS

Ze(aEy, old @A &), 1070 WA 20719 ’A 4 d54ds A
ol FAHHA e) A LAZ JAHE.

(k) ANEHZ A 7329 AL A2HEE Eiel=(adL}, o FAER ) JHE-2HE.

() =k, 2=d oY, ged g2, S5l 438, g5 A, =z g SHEHoE, Jd54dd g
g, dE5Hs FEd 43, d5Hs FesHE, TREAE HEY 43E, ofAEs SEd, ofAEsE
5d 432, gud 43L gugddolE, HEd 43 grEgdolEl(ricinoleate), T ¢3E AE

29 olME|o|E, FEwel 43838 (hydrogenolysis), o1&

g o] E9] ofAE|o]E, o S5As ¢aE-oE
A3} A8l (ethoxylated hydrogenated) #H&Ed, o543 A20]E Tad, 2 A4 2 9taA f=d §5 4
7](absorption base)& ¥3sl=(22y, oo AR &) = 2 19 F=A.

(m) T2dd Z¢F, dExedd 2935, Zg=zzgd ZgS0LY. 2000- 4000), ZSAEa S
249 ZYF, ZYSAZzgd ZYSAEW 2EFE, FEAE, JEAE FEAE, Z2E2AF YA E,
AEBRE, AEHs 2ENE, S|IEEAZRE 42208, ZJdEd SEF OV, 200-6000), #l5A] Z2d€
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[0053]

[0054]

[0055]
[0056]
[0057]

[0058]

[0039]

[0060]

[0061]

[0062]

on

E£35] 10-1478727

@ ZeF 350, 550, 750, 2000, 5000, [ oﬂ%eﬂ A =] @ UF A (homopolymer ) (M.W. 100,000~
5,000,000), Ee&ddl 2eE 3 f=A, Fdd F(o-vE-2,4-A8d ), 1,3-7€d S92, 1,2,6,-
AMELE, JdEIYE USP(Z—OHQ—I,S—@VJQ%), Cs5=Cis BIAlE F2Z(vicinal glycol) B EHELE
2] FYSAZRIR FEAE EFste(aHY, oo FAHA ¥v) vt E32g 3l ZEdHE fFEA.

(n) AdEd 2¢E Be-A a2 3R o-ARA daHE, gedd 2eE BEe-Ait o= 3o
A A olzEE, ZEddd SEE0LW. 200-6000) R=-AHAE dliElE2 R oA JAHE, Zedd
SHE Ee-At olzHE2 3 Y-k dadHE, ZYZedd S9F 2000 ResPdelE, Zuzedd
2EF 2000 BExsEoldolE, oE4ds Zegd g ResvHldelE, ZYAYE Re-AWA didHE
B Y-At dadHE, 2YSHAE 2Y-AA diEE, d54d3 %EW]% RrsdHoldlolE, 1,3-FE
SHUE Eesgeotd ]._, 1L,3-Fgd FE|F tizHold ] , EEESAEE ZEE WA dl2EHE, 42|
g AAE olaEE, 5 ZeSAOEY A2veE AW daHE2g Edete(aey, ol dAEHA He)
7b & Oﬂﬁ\—EﬂE.

(o) =& /\Tﬂ]EUVi]‘ﬂ(Spermaceti) vgl=g vz EelE(myristyl myristate), % ZEHolH
2ot o] e E-ze 28 EFES At vt dE SAE T A 545 LEnEY 2

E
49 e B, EASAALL A2UE UHS EFent, o) BN BE WE FEAS Basher
Hup, oo FAHR ) Fx diHE

(p) Zhtg-uh 81 e} stag Zdah=(azy, oo &
(@) AAE B FE=AE Teh=(Tu, o)l YA &

(r) Fe<EE 3 ZU28E At dadeg xdat=(azy, o dHHA ¥e) SHE.

9 o) 84 e,

o

e}

rlr

) A A,

(s) AHAE ofm= | &4 WAk olm|=(ethoxylated fatty acid amide), % A WA dzk2oln=
EgrstE(au, o)d A Gv) ofr=.

il

WA oF 5 HAES FaAE £FTE 5

F 10 HAE, B wpgkHsAe oF 2
kAl vol2A, Sol2A B el 4 glrh. R vlol2d #3A9 de 107] WA 207H«1
& W dag

A SAE BE 2299 SA =9 E3E 107 WA 2070
o o} S35 47 AFEd 6] WA 127]9 '
W SAEY] He-A b o 2EHE B o-X AR dl&aH 2, APAE RolofE]vE 10
N WA 20709 A& AXE ZEste 3 A€W S Ea-ARAl daHE e of-ARak o sEHE2
gogd ZEE, A 200 YA 60009 ZEldgd S8, A 200 WA 30009 ==dd FEF, 2
AE, 22HE, 2208, FYSAGEY A201E, ZSAEN 220 B A5 g oagasE £
etk ol #AEA ). A ol FEAlE AWA RolofElrl 107] WA 20709 w4 A=
£ gt A A 0%, ZeE 2 Edegolyl vwg (2 o g
& Folojelo] 107 W] 30709 A AxE 2, 47
, 47 ofdEXUoE, Bl 4 g EA JdEHZ #XUEE
pledl 0115*1 OﬂEﬂE XU Ex 1/ WA 5071 o€ &A=
2 Yty sg=e] Ut ded
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E
T
2
=
2

r
o, i

o & or © -
EE ne
il
o
T
- &
e o
L
:10 l‘ﬂ il

o
E3
2
rie
4
nO
}-1:1
o
o
[t

fr oo o Ip
B o g -
b
g_(‘?{_,
o
i = = e
=)
Ah
>
&
Ho
o
o
o} 0_>L
[o
A
s
=
M
49
e

ke o B
o
S

2 i#
o
lial
A
32,
o ®

o
N
2
o
£
o
E3
N
i,
ol
N
b2
R

o

o

ot

N

&

ro

o

)

2

N

BN

o,

o
b
i
$?
i
i

P o £
ne
R
o
e
i
it
&
o
N
12
21
o
o
ok
ot
12
o
o
i
#h
rlo

u
2of
lo
B
=z
=
a

=

(@}

>
flo
e
=
)
o
[l

o M
:(I)\é

M

[

rin

Y
2
by
lia}

L2
Fy
o
ot
o,
Mo
iy
o
ot
Olt
ok
e
N
9

5
s
4
4
p#

hE 7 vk o] a9k e HukAle A= oF 1WA ok
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

on

E£35] 10-1478727

2gotEo]E, 1059 HE 43L&, 3059 &#HZvtAdE, 1059 E(Tween) 20(AZ0E Fi= 2ol o] E
ZYSALZd F=4), 1059 2% (Span) 20(A2H|g FirgkggolE), 12539 A, & 10059 &
< ol o] & #wo 6,9-01X% FdH FEA(EHS A= Fd ) E
ok

(2) Y. 2YE skt o9 6,9-01A% FY FEAY FE FEE FHAES ANGAY. fE FEE E
ARoz o 0.5 WA oF 10 HAES FEZ 6,0-014% F FEAE WRe] B4 AE, 53, A Af
SAES ABHI|| FR Folvh, AP Ea, % 5 A oF 50 HAE, whEHAE o 10 WA o 25 A
AES 9Y AsAE T, UnA: & £k 54 9393 2o, UE A% 754 gt 24
of el AET msh ge WP AspA w2 2ABAA 0§ 5 A AYL EF A% o
Ze, ATH GHAE THT S duk, GEHAE F 3 WA F 50 HAE, AL F 5 WA F 20 H4

(3) €94 & @ygd, LA FAHoRE ¢ 0.5 WA oF 10 HAES F=FE 6,9-01X3 FH F=AE #F9
24 MAxE, 53], JA9 AFEAZ Agsr)e] fFae FA sy o4 6,9-01A% FH FEAS FaF
< % 2 A7k ]%EH T 1:]- %
o] £ &0 A&g dREA §83% HHAe §7] EEES se Ao Z2dd ggE, Eded 2w
E(M.W. 200-600), ZelZz"dd Ze|EF (M.W. 425-2025), SEAY, 2205 Jd2HE, 1,2,6-FiEDE,
ol gk G Ala"e T3 ES

o] He"d £ gAY, £ dojrER AASE J59
= oF 25 A oF 80 HAE, upgAsA= oF 30 iR < 50 H4l

9] AHget FXA(propellant)E © F&d, 29 e FPA d G4 F(chlorinated), EAS
(florinated) ¥ 33 (chlorofluorinated) A &A% ©3l54A(lower molecular weight hydrocarbon)e]tt.

opabs W, oltbglwia, Ru, 9 mage] Ta A JAZ ol of FUASEL 47 o) WEBS
T2 AT o 8 gHoR B W] Sah 7% RopiA elaHi el o] olgHT

=
(4) A, A 2AEL AFT FHAE ded &4 B2 g B B EFATIE A o AlAs)
Al ol 5]
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=
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30,

ZAES S 6,9-01x8 FH FEA} ofd, #E o=, WY, RW/HEE Aoy #E, vE FH -3t
-H 7-+3d (adverse-age-effect-ameliorative) B4 AE& X8 5 dov}, SAl(auxin) ¥ 2E, AZ-E
4 fe BAE ZEIAY B fEshe ARES TAe oY e 24ES YT fald-e
g7 sy AEoRA, du o]dY 6,9-01A8 FH FEAE TP

A7ke] F o ALEHE XAES ARE dste A5 T4 agAsAE 1Y 13 485 AY, BE dshe
aERE EA4st7] S A A4S, Bvh A5 H89 5 vk, 4Ee A8 A (treatment regimen)& A=
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[0074]

(ameliorating the adverse effect
HIERoX w=3le) A g3
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HE A A

WA A2 (blotchiness),
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=
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

on

E£45] 10-1478727

T itk
B g Ao AFRE, ARz 2o A AxEY AA F24 S¥(total proliferative capacity)e AE
9] 3% 52 ¥ (finite proliferative capacity)® FHR=Eeolx 9 #@2 AL Hjgko] k] AAo] T2
wj7}A] 4=sg ek zF A AE F9 HiZ7H(doubling)d] & & dulsiy, A7) AXES fFild FdA+e] A=
goln}, "ol xR ZRE $£EE AEVF A 2ACBRRFEH £5EH AZRG bYA o F F2] TEE
B},

WA A ALREH, A

B2 A L =2 7} g she

ok FAte o) A HE HEY A 9w wirh A7EY Gpoltt. A AEY wjge AL VY FR
Ao, vk A Fus o9 w2 JehdA, ol AlEe 53 G ZAMgE(near normal value) 225
B @A 39 w7t e 002 haEr

= sHS dAFor WA=

the growth rate or total proliferative capacity)< AE B %37 7to] AHA Wo] Yo Lol US HolA]

A £9 $% T AX w7hY g "yl s 9]” A

Hed AEEe] EE3(immortalize)H AL o A3

gerh 1 HlRA AEH AEE A A, Ay AL HddHoR Uy FAE WEATIA EAL,
9

=i
F9kd (precancerous) v 94 AEZE FAATA Fert. ‘é’% £ g dA F2

GARNA AER, 4 = mr 94 34 5

T S #Hrbste W
Hol & Wwo] &3t V)& FofollA FHAANA EHA Uvk. & WA dAlE BHE Zde, geb e
e AR S e AA 24 89 ¥gE HUkshy] $d o84 F Ut
2 4o 6,0-01X8 FH FEAs diFo R
cl RE’\NH
/ N,
LI — 1
\N b K N
| N |
Rg Re
25k ol Y] WhSol 93] A4S 6-FE2-9-%38 FH(6-chloro-9-substituted purine) SE5-E AxE
T it
2 U upgEAg 6,9-0] %% %ir% FEAE AZs7] 98 o842 F Uv, -FZE-9-(2-HEHI| =219
¥ EF(Robins et al., J. Am. Chem. Soc. 83, 2574 (1961))°] u}g} p-ESFAEEAS o] 8&te] 6-F
2ZEHFH HZ 3,4—51'3153_54%233%151 Fdd g Ak, APHeR o] 8UtEEA F&(olH, Sigma Aldrich
T+ Florochem$ 53 55 ) 9% £ vjx3d wWldoldl T wEA-X3 wldolql, ‘]‘éo}‘ﬂ 9 F=
FHoldle] AFe F& vl EA Fol AEste LHI=EERE AxE 5 UdY. -FEER-0-(2-HEZHI =
i) FHo| p-EFANEEANS o] &dte] -F2E2FH 2 3 4-Us|EE9Fo2RE FAHE F U

dAA 54& fsiARt 2gEn £ 2o HE TS ES JrHA deth. €8] #4
< o B gAAA Q18E BRE FXREHELS 2 AAVE

ro
of)
oft
o
N
)
o
i
o

AA 1. 2 dAAdE 6-E2R22-0-(2-HES|Eaveld)FHY AZRE dr3th, dEoly o] E(750 ml

) &
9 -ZRRIFH(60 g, 388 mmol)H E2A 443 (tosic acid monohydrate)(1 g)9 EFES 50CoA 73)
A AHEAZIT, 308 F9F 55-60C Y] W 2=E XA, 3,4-0F =23 E(40 ml, 433 mmol)S& HH A
S (dropwise)(Robins et al., 1961). A7) |d4& F7l2 123+ o ﬂm%}‘ﬂ/ﬂ a0 Feh A2AA
WA F T, w5 gEY e} —?%@‘4(35 n)E& #rbstn A7) §9& 5 e WA F T ?—1“”5} Q= ol
S FHolof 200 mle 2 23] FEAZTH2x200 ml). FA ] JHAEHOIE FEES AUlg FHOE oA

B AZAF) I -20°C ol A %Z.”\]ii‘jr. 29 A nAE 37CoA iﬁﬁ}" (phosphorus pentox1de) Aol A
ZAE aho] Al AZRAZAT. S8 66.9 g (72.2%). NS(ES): [MHI]' = 239 (100).

)
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AAY 2. 2 AAdZ -F22-0-(2-HEHS| E2Fed)FHY AxE AT} oﬂ%O}AﬂEﬂO]E(zoo ml) %
9 6-E22FHUB0 g, 323 mmol)9t p-EFAEEAH2.5 g, 14.5 mmol)d ZEFE Ao A ZEHA
AT, 308 Bt 2,3-US|ERF(37.5 g, 535 mmol)S HHIRTG. A7) &4 % 2 147 s o
Hhsl A, O Fot -2 R EFUS 448 EAH G Lewis et al., J. Org Chem.; 26; 1961 ; 3837). ¥ o]
o, £7 1:19] EH|=Z if}%% gEUol =2 H(150 ml)& H7FsSitt. , 1 o+#h A (dark-yellow) &
NS 100 mlY) B2 28 FEAFHTH2x100 ml). F22] o EolAeo]E ?%%% EH O E Aol B
Az 2, &8 AR FEAFEY. IAF FTE Fo, AAHA & 2YUS 37T 24
kel Ao A AFAE sl ARANFHY. Ay = g*qn(crude product) "iTor JE = 2RE
AAARSAHATG. F&: 80%, T A &8 02-905C. TLC(EFA:dEolAEolE, 1:2 (viy), @Y &3
HPLC %% >07%. H-NMR (400 MHz, DMSO): 2.05sep(1H, J = 6.8 Hz); 2.22sep(1H, J = 6.8 Hz); 2.43m(2H);
3.95q(1H, J = 7.4 Hz); 4.20qq(1H, Ja = 7.4 Hz, Jb = 1.9 Hz); 6.40m(1H); 8.78s(1H); 8.80s(1H). MS(ES):

[M+H]" = 225 (100).

¢
e

3

l

o O, ok

® g
mlo = o

5

AAe] 3. & drdE -FEFHou|n-0-(2-HEFS| E2HEd)FH ARE dAgt, F2FHlT(100
g, 91 ml, 1030 mmo )oﬂ 30.3 g9 6-FBR2-9-(2-HEFS =T d)FHU(126.9 mol)S 7‘&7]'5‘3\‘4. HAA %
E2ge 58 nAE As SAAFE. FLTF SAE 608 B 90T dstn FHolo] A2 WHAR
. FAe A4d —%E—ir olfl S|lERZRgo| =Vt A HAHUAL, o o] AAHUTY. F& AHRAE
RF Aol A FEAZTE. o)A-SE (600 ml)S FA U9 idﬂoﬁ A8 AT, A2 A WAAH
. AAES of 1T AA AAB] AFSAFHT. W 1 l HAAEE ool o8 Ejsta, o=

(50 mDE AFen, WA AAARANAX E0E AASATL. = BAAES WA AZPgNHY. 78

24.4 g (81.52 mmol, 64.2%). &87: A&sA 144-145T, &3 §le. TLC(ﬁiiﬁé'm]%i 95'5(v'v)))'
@G 23 (Rf=0.35). TLC(ZEEXE): &Y AP (Rf=0.34). HPLC % 99+%. A4 A% (7)o)/3=):
60.19/60.14, H = 5.72/5.70, N = 23.40/23.30.

2

AA e 4, B Arde TS, 6-FE2F Lo =-9-(2-E|EfS| =2 ehd)Fd 9 A
Z29gd @7l FEFHolw(1456 mg, 15 mmol)dl], 6-EEZ-9-(2-H|EZs=
mmol) B Eg|o|€e}ll(3.6 ml, 25 mmol)& FH7IPTk. HAS &3& 3 TAE A
g8 100CAA 347 B9 Adetn Rolo} Ao WA AT F¥ Fol, AnHen F5H B3
S E(100 mDE A2 &3 AN EHS]E(100 ml)oll FEAF . o dolAEo]E =
ZHES 50 mlY YldH=R AFsdn. WA £ AYES wEd AEHFANHT. & 85%, W
A DA S5 128-120C. TLC (CHCls W82, 8:2 (viv), ©% 23, HPLC X >99%. H-MR (400 Miz,

_|_4

DMSO): 2.02sep(1H, J = 6.8 Hz); 2.22sep(1H, J = 6.8 Hz); 2.42m(2H); 3.91q(1H, J = 7.4 Hz); 4.14q(1H, J
= 7.4 Hz); 4.70bs(2H); 6.23dd(1H, Ja = 3.2 Hz, Jb = 0.9 Hz); 6.26m(1H); 6.36t(1H, J = 2.4 Hz);
7.53m(1H); 8.19bs(1H); 8.24s(1H); 8.27s(1H). MS(ES): [M+H]+= 286 (100).

AN 5, B AAdE 6-(4-HEA Ao = )-9-(2-H EgS| =2t d) FH e ARE oA et 10 mmol 6-
222-9-(2-HEHS =areld) FU(1546 ngd] 6-ZZE2FAZRE AZF), 12 mmol 4-WEA|HMAely
5 mlo] EgdEoelile] EFES n-ZEHEZNA 3AIF T BFF(reflux)AFHE. n-EZE2HEE0] T S
T, A7fHog FE5EH EFE B2 AHstn ddoldelEd FEAZT. J"elAE¢]E (ethylacetate
phase)& NasS0s FollA AZA 713, (A7, FEA7]T, FHolo] IFES 30 ml todoH 22 A& st
St A FAFES oo 93] AT 2 PYAAES vEL2TE AZAHIANHG. & 80 9, WA 1

A, 884 137-138T. TLC (CHCls:™EHe (8:2 (viv))): ¥4 A% HPLC £X: > 98 %. H-MVR (400 MHz,

=

%

DMSO): 1.55m(2H); 1.68m(1H); 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
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(100).
AN 6. 2 A de 6-(2-mSA M} w)-9-(2-H Eg I =R e d)FHY AFE At 1546 mgd]

-ZREFUORZRE AzH -ZER2-9-(2-HEFHS=29ed)FE(2387 mg, 10 mmol), 2-v|EA|WA}T
(1470 mg, 12 mmol) B 5 ml¥ EFEolRI(35 mmol)®] EFEE n-ZERZ A 347F <t FAZT. A

 Egos AR QA GolAAT. ILRS) AF FW fol, AhAoR £RA EAL R0 a)E
Aot ojPobaEl el E(100 m)ol FEAZT. oUeldHelE FEBE FWAYE, Helof FRES 50 ml
EEEE

o HEEBJHERZ AFEHTt. WA 2 AYES AES25E AZAHSAZHT. FE& 0%, W
27 106-108C. TLC (CHCIZ: MBS, (8:2 (viv)), ©Q 23F. HPLC 22:: >08%. H-NMR (400 MHz, DNSO):
1.56m(2H); 1.71 m(1H); 1.94m(2H); 2.27qq(1H, Ja = 12.3 Hz, Jb = 3.8 Hz); 3.67m(1H); 3.83s(3H);
4.20m(1H); 4.71bs(2H); 5.64dd(1H, Ja = 11.3 Hz, Jb = 1.9 Hz); 6.83tt(1H, Ja = 7.4 Hz, Jb = 0.9 Hz);
6.97dd(1H, Ja = 8.2 Hz, Jb = 0.7 Hz); 7.14d(1H, J = 7.3 Hz); 7.20tt(1H, Ja = 7.8 Hz, Jb = 1.7 Hz);
8.09s(1H); 8.21 s(1H); 8.36s(1H). MS(ES): [M+H]+= 340 (100).

AN 7. B AAdE 6-(4-vlEA M Aoln]x)-9-(2-El EeS| =2 Fetd ) FH 9 AXE AT (1546 mg
-ER2HFHO2REH AZXH) 10 mmol 2 6-F22-9-(2-HEZF =2 Fed)FH, 12 mmol 4-wEA ] ulFe}lx]
9 5l Egjodelnle) EFES n-ZERALAA 347 T BRAZG. n-ZEHLY ¥ e, 4
#Hon F54H %é‘% Holol B2 AHelstil ddetAE o] Ed] FEAZTH. oE A E s T
Holol AFES 30 mlo] Tl 2R AFsgtt. 1A AREE oAl o) Fsti, £ AHES

2RTE ZA3A ]ﬁv} TE& 80 %, WA 1A &8%: 182-183C. TLC (CHCIs:HE-E (8:2 (viv)): &Y &

. HPLC <X=: > 98 %. 1H NMR (400 MHz, DMSO): 2.02sxt(1H, J = 7.4 Hz); 2.21sxt(1H, J = 7.4 Hz);
2.44m(2H); 3.72s(3H); 3.90q(1H, J = 7.4 Hz); 4.15q(J = 7.4 Hz); 4.67s(H); 6.28m(1H); 6.86d(2H, J =8.7

Hz); 7.31d(2H, J = 8.7 Hz); 8.1 bs(1H); 8.19s(1H); 8.29s(1H). MS(ES): [M+H]+ = 326 (100).

AAd 8. £ Ardve 6-C-wSAMFoln x)-0-(2-HEHS| E2fFed)FH AXE oAdth. 2247 mg (10
mol) 9] 6-FER-9-(2-H|EZ}S| =2 el d)FH (1546 ng] 6-ZEEFHUOZRE AxH), 2-wHSAldR
(1470 mg, 12 mmol) R 5 ml9] EgNEolI(35 mmol) 8 EFEE n-Z2FHZN A 3A)7F T SFA o, dA
g EFo R uAE 4dd] EAAFY. n-E2RE F T Fo, dRFHow F£EH £24& E(100 n)E
Aeletar A EobAEH O] E(100 ml)oll FEAIZTE. A”EIAEHOIE FE2E& Jo] X

o oz AHsGT. WA 2 AES WELERE 2GS, & 0%, WY 1A, &84
97-99C. TLC (CHCI3:W&re, 8:2 (viv)), @Y &3 HPLC &=X: >98%. 1H—NMR (400 MHz, DMSO): 2.02m(1H);
2.21sep(1H, J = 6.8 Hz); 2.43m(2H); 3.83s(3H); 3.91q(1H, J = 7.4 Hz);, 4.14q(1H, J = 7.4 Hz);
4.68bs(2H); 6.26m(1H); 6.83tt(1H, Ja = 7.4 Hz, Jb = 0.9 Hz); 6.98dd(1H, Ja = 8.2 Hz, Jb = 0.7 Hz);
7.12d(1H, J = 7.3 Hz); 7.20tt(1H, Ja = 7.8 Hz, Jb = 1.7 Hz); 8.05bs(1H); 8.18s(1H); 8.27s(1H). MS(ES):

[M+H]'= 326 (100).

AAe 9. 2 AAdE 6-C-HSA A x)-9-(2-HES =2 eld)F i AEE AT 10 mmol 9]
6-EF22-9-(2-"HEHI 2R H)FH, 12 mmolY 3-HEA| AT L 5 ple Egodelwly E3ES n-=
2HZAA 3T B FRAFY. n-ZERLY AF ST Fol, AdRHor 55 EAS EE Agsn 9
ol glo|Eol] FEAZTH. EotAEIO]E d& NaSO,ol A H&AIZ|IL, oARA7]3, Fojo] FEAZHTY. #4
AFE(oily residue)& 30 ml9] n-dito 2 AHYE W, Yo B AAE] FAHJAL. = WYES l
SRIY ZASFANHG. & 70 %, WA nA S§7: 134-135C. TLC(CHCIs:CHsOH (85:15 (viv)): &Y

E

. HPLC &% > 99 %. b NMR(400 MHz, DMSO): 1.56m(2H); 1.70m(1H), 1.94m(2H); 2.30qq(1H, J, = 11.0, J,
= 4.3 Hz); 3.67tt(1H, J, = 11.0 Hz, J, = 4.3 Hz); 3.83s(3H); 4.00d(1H, J = 11Hz); 4.71 s(2H);
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5.64dd(1H, J, = 11.0 Hz, I, = 4.3 Hz); 6.83t(1H, J = 7.7 Hz); 6.97d(1H, J = 7.7 Hz); 7.14d(J = 7.7 Hz);

7.20tt(1H, J, = 7.7 Hz, Jy = 1.5 Hz); 8.09bs(1H); 8.21s(1H); 8.36s(1H). MS(ES): [M+H]+ = 340 (100).

AA e 10. % AN 6-(4-FEA F Dol e)-9-(2-H Eg =2 H e d)FH 9 AEE oA gt (1546 mg2]
G-ZEREFHUOFRE A 2H) 2387 mg (10 mmol) ] 6-F2Z-9-(2- EﬂEa}eﬂEiﬂﬁ}é)v%, 4-r| EA H dolr
(1803 mg, 15 mmol) B 5 ml9 Tlo]AZZHoIHI(35 mmol)e] EFES n-ZEFH-2(100 ml)oA 5417+ F<t 3}
FART. AR EF o nAE &3] EHAFTE. n-EZEREY] T FL Fo|, dHHoR F£5H F
A& (50 mDHE Helstn dEotAEo]E(50 mD)dll FEAZ T, A-HolAE O E FE55S FTUAY|L, FHelo
AFES 50 mly HEEqHER AMHESAY. & 90% WY 1A, S§F:r 150-151T. TLC
(AolAElo]E: Eel, 3:1 (viv)), @A A%, HPLC =: >08%. H-NVR(400 MHz, DNSO): 1.50m(2H);
1.73m(1H); 1.97m(2H); 2.31qq(1H, Ja = 12.3 Hz, Jb = 3.8 Hz); 3.69m(1H); 4.02m(1H); 5.68dd(1H, Ja =
11.3 Hz, Jb = 1.9 Hz); 6.91 d(1H, J = 9.0 Hz); 7.78d(1H, J = 9.0 Hz); 8.34s(1H); 8.47s(1H); 9.72s(1H).
MSCES): [MtH]+= 326 (100).

AN 11, B dAdE 6-(3-wEA M dolu|)-9-(2-H EFs| =2 F el d )FHY AFE o213t 10 mol ]
-2 2-9-(2-H|EFS| 2 Feld)FH (1546 mgd 6-FEEFHUOZRE A%xHE), 12 molY S—Q]EA]HJXE‘OW
2 5 mle Efodelrle] EES n-Z2HEA 33X T FFAIFY. n-Z2REY] IF FY ‘5011

HHor £5H 2E BEE Ay dEelAEoEd FEAZT. AEoAHOE S NaS0.l4 A 171

T, AT, Holo] FHAZ T, FHolo] AFES 30 mlY n-Fio g AP, NN Bo uE o7}
of o3 st & ANES HELZHE AT, = Al Fo, &5 58 A4S FEIY.
&: 80 %, WA ;A &% 87-88T. TLC(CHCI:: W&k (8:2 (viv)): @ &%, HPLC £X=: > 98 %. b

NMR(400 MHz, DMSO): 2.02sxt(1H, J = 7.4 Hz); 2.22sxt(1H, J = 7.4 Hz); 2.45m(2H); 3.84s(3H); 3.91q(1H,
J = 7.4 Hz); 4.14q(1H1 J = 7.4 Hz); 4.68s(2H); 6.26m(1H); 6.83t(1H, J = 7.7 Hz); 6.98d(1H, J =
Hz); 7.11d(1H, J =7.7 Hz); 7.20t(1 H1 J = 7.7 Hz); 8.06bs(1H); 8.17s(1H); 8.27s(1H). MS(ES): [M+H]+
326 (100).

~
~

AAe] 12, B AAdE 6-(2,5-Ud|EA] M dolu| )-9-(2-H EFs| =2 veld ) FH o AZXE oA, 2387
mg (10 mmol)9d) 6-FEE-9-(2-vplEfs|=gxald)fFd, 2,5-tHEA| Aol (dimethoxybenzyamine) (2006
mngmM)%Sm—JEﬂﬂ%ﬂm@5mML4iﬂggmji%%ﬂHSMWEE}ﬂ%Nﬁq AAg &
ol o] nAE A3 ﬁsﬂ)‘]ﬁﬂr n—ﬁi-‘&—%«] AE $8 o, 29Ho2 549 E4E& E(100 n)E
At Aol E O] E(100 ml)ol] FEAIZTE. A-EOIAEOIE FE2ES FTLAZIAL, Holo] IFFES 50 ml
o teeoe2r AHsgivt. WA nAE Ao o) FEejstar, F skol AXRAFT. & 95%, WA 2
A $87: 150-152C. TLC(NRobAlBlo| B84, 1:2 (viy)), Bl A% HPLC %% >08%. H-NMR(400 Miz,
DMSO): 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); 5.64dd(1H, Ja = 11.2 Hz, Jb = 2.0 Hz); 6.75m(2H);

6.89dd(1H, Ja = 9.2 Hz, Jb = 1.9 Hz); 8.10bs(1H); 8.21 s(1H); 8.36s(1H). MS(ES): [M+HH] = 370 (100).

AA 13, B AxeE 6-(2,5-gHEA M Aot n)-0-(2-H ES| 2 Fetd) FH AxE oA @), 2247
mg (10 mmol) 9 6-EEE2-9-(2-HEFS| R Fa}d)FH (1546 mgd 6-EREFUOTNEH z%uu), 2,5-4H &
Al Ao} (2006 mg, 12 mmol) H 5 mle EgAEOITI(35 mmol)Y EFES n-Z2 LA 3A7F EoF 3FA
Zoh. A Edel s uAE ¢4Hs] EHAMFT. n-ZEDEY JF FE T, dRHor 59 EHE
E(100 mDE At AolAEHOIE(100 ml)o] FE2AZTE. -EIAHE F2ES FEAT|IL, Holo

50 ml 9] foldoEHER AHsGT. YA 2 AYES sl AdAPSAZT. T&: 90% %‘
A 84 103-104T. TLC(AEotAHe|E: A4, 1:2 (viv)), ¥ &% HPLC €= >98%. 1H—NMR (400

v
o m

=220
mE=

!
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MHz, DMSO): 2.02m(1H); 2.21 sep(1H, J = 6.8 Hz); 2.43m(2H); 3.60s(3H); 3.78s(3H); 3.91q(1H, J =
Hz); 4.14q(1H, J = 7.4 Hz); 4.65bs(2H); 6.26m(1H); 6.74m(2H); 6.90d(1H, J = 8.8 Hz); 8.10bs(1H);

8.18s(1H); 8.28s(1H). MS(ES): [M+H]'= 356 (100).

AA 14, 2 HArdeE 6-(2,3,4-E | EAME}0 w)-9-(2-H EHI E2ueid) F1Y AXE oA,
2387 mg (10 mmol)Y 6-ZFBR2-9-(2-HEI =z d)FH, 2,3,4- Eﬂuﬂiﬁ] oyl stz IRl
(2799 mg, 12 mmol) 2 8 mle EgAEo}T(57 mmo )4 EGES p-RE2U5 nD)oA 3A17F Fob
AF AT, A Edd o8] nAE dAs LIAAHY. R AF %‘?:} Zo), Ax}Ho g FEH B
S 0G0 nD)E AHFst ANLolAEH o] E(50 ml)ol FE2AIFHT. AEolHE O E FEES L7, Folo
AFES 30 mlY CAdEdHER AFHEGT. B DAE oo g3 FEsty WES2YE ALY F
o, e 90%, WA 1A 887 142-143°C. TLC(NEolAH O E &AL 1:2 (viv)), ¥4 &% HPLC %!
>08%. 'H-NMR(400 MHz, DMSO): 1.57m(2H); 1.72m(1H); 1.95m(2H); 2.27qa(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 =

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) .

AAl] 15, 2 ArdE 6-(2,3,4-E W EAME}0w)-9-(2-EH| EF| B2 FEE) FHY ARE A,
2247 mg (10 mmol)9 6-ZFE2E2-0-(2-HEZIE2Fed)FH(1546 mgd 6-FEEFHORRE A|zxH),
2,3, 4-EgH|EA MR o}Hl S E2E 2o 5(2799 mg, 12 mmol) B 8 mlY EgEo}lH1(57 mmol)d EFEL

n-F-EH2o A 3A17F B9t SFAIFHT. dAS EFA o nAE gAF] LIAFT. n-FEEe] T S T
o, dnjzHo=w Tﬁ% E4E B0 nhDE AHZen JEolMEH I E(50 ml)ol FEAIZT. dEolAEolE F
55 FN 7|, FHolo] FFES 50 ml2 dxo g AHsiu. MY nAE wWe-go)x AZAAFT

& 90%, WA F’_Rﬂ. 4874 140-141C. TLC (olEelAelo|E &AL, 1:2 (viv), ¥ &%, HPLC Tk

>98%. H—NMR(400 MHz, DMSO): 2.02sep(1H, J = 6.8 Hz); 2.22sep(1H, J = 6.8 Hz); 2.44m(2H); 3.73s(3H);
3.75s(3H); 3.84s(3H); 3.91q(1H, J = 7.4 Hz); 4.13q(1H, J = 7.4 Hz); 4.65bs(2H); 6.26m(1H); 6.70d(1H, J

= 8.6 Hz); 6.90d(1H, J = 8.6 Hz); 8.03bs(1H); 8.19s(1H); 8.26s(1H). MS(ES): M+H = 386 (100).

AAd 16, wiokE A FF AFEAE i 6-FE=F ol e-0-(2-HEHS| Erdehd)Flo aste @
g ooy @7], o] d7E g Az dye e T A0 AR AFEAEZRY - FEFHobr] -
9-(2-plES| Exvebd)FR(40 WA 400 pi)o] H7Fe 3Pk Ax] wjF Ehaae] FHoze] B
Hl&(percentage) 6 A17k9] Ae] Fo FFA @ghry. & AAldlox Bug yrx] dEE8dAe, 6-F=
Fotr-o-(2-H B Ry gd) FH S AXE Aot 2l A0 ak wiAol 2H Hrlekgiv.

3de A Fo wikd A7t FF AFEAEY AFE dig 6-FE2FHo | -0-(2-HEHI =2y Ed)FH
o FIE AAs7] el Bk FHYE F2(0.01 WA 500 pM)E BlAESIGTE. 1 WA 200 pMe EZo)A,
A A 2 AEY] ke xFo] AAL F St -FEFHolu-9-(2-H|Eg}s IEFEJ]E}@)WQOH 2%

]
Ao Agdl uhE Sy vE FA4 ave gyekA] @3

6-F2F o] =-9-(2-H Egs| =2 ) FH(0 WA 40011M) Ao o /A3 AREAEY 9] A
g ax= HUsdoh. Ax A ulAHE] Alge9 40, 80, H 200 pM 6-FEFHoln| =-9-(2-H| EE3| =
i) FHaoR AgH ARAA FAFIE. 9F 400 pMY ﬂﬂ FEAA, AE FRY kY FUF AAE
T Urh. 6-FEFHoln=-0-(2-HEHS| =2 FA A AE E uHI MIEANA ofFEAx
(apoptosis) % HIEl-ZEFEATIeIA] G4 Y=g AAs7] 93] FAS AEE TG, vhd Foj@e
6-F2F ol =-9-(2-HEGS| B2 A d)FHOR Hd A7 AFEAEY o}FEAL e 7] =39

fFred ggk AlAE AU

st Azl U 6-FEFHolr|e-0-(2-H Egs| =R dehd
_ZIL:

& WA Fehado RFAT oI FEY 6-F=2

R 4 e 2ASGT, FQF 5o =it A
ofw

Yol -0-(2-H| Ets| =292k d) 710 WA 400
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[0105]

[0106]

[0107)

[0108]

[0109]

[0110]

[0111]

[0112]

on

E535] 10-1478727

niDe® Ashgih, Hel 72 R 1L Fo EPaAE B AT AAH F Coulter FHLEE o] Fte] AZ
S8 A4t AY 79 Fo RAAQ mae wRHA gt A 4L T, 200 ul o4 6-F2F
Yobrlw-0-(2-v|Es SRl FoR Aed w5 AL AR el e pAE xRt 9
F oot W 2e FEAAE, -F2FDoluln-o-(-HERH SR FA-AAR =a AR S
) FA7 Qout, ¥AH make w4 Qg

95% o] 49 W& Byl Z7] At(late passage) =38t AXEE A#H-#AH ®¥E Hrislr] 3l
o] 6-FEF ot =-9-(2-HEgS| =R u et ) FH0 WA 200 p) o2 A}, 3¢ Fo A&
Z/\Fauﬂr 6-F2FHolu| =-9-(2-H ES| ER i) Fio] 3 Age YuFom A FA
5 JHqu]]/q Eé ZULQ .ﬂg}u{E uﬂFAoi tﬁg})\]yﬂ;} oua od/\ﬂ,] 1:4 %z;g— T 3AE] gﬂ
FEAEY F37](youthful) 543 AFddAT. wabA], 6-F2FHolu| =-0-(2-H E T3]
sl Mz A A8 vl (organization) ] EF A¥H-#H WHIE GHA7E AR B,

;9
12 o —\L 521

2
T ooR ox
o 1 9

e
=
T
B

tr nir

£, =3td A7 A5 AFEAELE 6-FEFHon|e-0-(2-H EFS| =2 v ebd)F1(0 WA 400p)ez A
dg-aw Hske] ARl EHH BrpeRvk. A7l 7d B 30 Fo AEe] o] AP Aelrh
* £ B} rheoiAla A 304 Foll AEEo wjdEntE oM Aoz ¢ offrsl

B & §5(200 B 400 pl)elA =, 6-F2FHolv|e-9-(2-H Eds| =R ehd) -2 2w Al

Al Azl wle) o #an Axd gHES 2 e JAor BilY.

o] ATE ZAsY, -F2Form-9-(2-HES| BRI D) FAS o AT X HFEAL Z =3

2 917k W3 ARRAL o3 kel FFata(well tolerated) NE HAY B w3 AL Hele) nlwA

o oY Bygomne g9 SudA FAH a9E 2 o Bt Fr4xe 4 mE X 2de &
3| o -

A
>,
2
—
~
N
Y
2
-0,
o~
«
&y
o
@
2
!
4
i
lo
oy
o,
e
HJ
e
o,
—~
=,
%
v
o
0Q
¢}
=3
¢}
<
o
<
N
o,

o] AREIO)E](micortiter) #4)
A4k, JEE gFxTFe
golHEAHE o 2E2)S dgely] wiol, 2l A %E
R2h=

719 MEFE ol Geleith 3 FHFMH0S); F9 W75 I 244 WP K562 B vhs HAwA
S NIH3T3. A¥EZ<S Nunc/Corning 80cm Zeh~8l =7 Wik Zeghxazo] RaA 7T A% W A5 g/l 2
FHA, 2 M SFEN, 100 U/ml #UA™E, 100 pg/ml 2E#HEve]lal, 10% FolA] o} X (fetal calf
serum), % EAMFAUERES E3bsl= DMEM) A wikstgit). .

ERW AL EF0) neh AL A9l Folstn g4A7 3, AgHE B4 AL DEGIE 4 54 7
3, A @ 2.500-30.000709) AE)E FHIN(8O w)ol] ol 96/% ulo] ERELo|E Z#o]Ed Hrleloitt. A
£ HFgE Hal 37C # 5% CONA 2447FY] A-<AFH| o)A (pre-incubation) 717F B¢k WASIGTE. 9
5 89 & 0 A7 AH(time 0)ol] wlolARElo|E ZHo|E Lol 2009 EHFOE HUsHGT).
AnAoz 69 48] SN BrEQT. B ATl o] 48 A1 U FEE 166.7 ulel3l
& 38R AT, AEe] HsaEd ddge e AiHe]ld-E 5% C0, 7] 2 100% FXEolA
37TAA 72417 &t 3SR, A7) <AFHolA 717k FR Ao, ZAU ANS 1 pg/mle) #HEFE XA
HA7Vsa 14)7F For dFH o] A Z ). Labsystem FIA Reader Fluoroscan Ascent(UK)E &% ZF=(F1)E =4
STk, ME AEE(cell survival)(Glso) 3F7] 2]& o]-&38te] ALttt Glso = (Flggga wzz o/ B Fly

T g) /(Egﬂ' FI\:H&EL g9 - ‘T’gﬂ‘ FI%egi) x 100%. }\—ﬂ.gz_g] 50%01] \j]z}‘l— i]/\]' QF% lo'_‘.‘;_o GI50 g/kg ‘FE,Q —,—Oqa:
g FA ez RE Attt

sb71e] dkg F5eAh:

m O}N )
oo (T

o

o

e i
ot o

3}eHE HAER AzFo e Gl umol/1)
HOS K-562 MCF7 NIH-3T3
714 €l >166.7 164.1 >166.7 155.1
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[0113]

[0114

F
i

[0115]

[0116)

[0117]

[0118]

on

E535] 10-1478727

-Z 2 Lgolr]1-9- >166.7 >166.7 >166.7 >166.7
(2- EﬂEE} sleesed)FH
6-(3,5-t] | E-A]ull A o} 1 )-9- >166.7 - >166.7 >166.7
(2-HEZI =R epd)FH
6-(4-w| ZA |l Ao} 5= )-9- >166.7 >166.7 >166.7 >166.7
(-HEgs=adeid)FH
6-(2,3-tj W EA il F o} =) -9- >166.7 - >166.7 >166.7
(-HEZHI=zved)Fd
6-(3-H| Sl ofu| = )-9- >166.7 - >166.7 >166.7
@-HEgs g )T
6-(4-w| S| dll F o} 1) -9~ >166.7 - >166.7 >166.7
C-HEfI| =2 Fed)F

2 4% 6,9-01A3 FH F=Ae Hdl 166.7 uMe F=A A g5 HA SHE HoAY Ee F5
& Bolx, ek, w83 H8E s HiFs.

A 18, 96-4 Zeo] =l dial Aﬂﬁh XEFE MIT &
2 WY 6,0-01X8 FH fFEAL ¢l HER MERY 2HE
nlEZE ot o%h MITS| thAbd Hek &34 A el o3

RES I E

LR
HE Aol AT

Z7F A(middle passage)ol 9,1—‘;— A7¢ %9 A5AE (human forskin fibroblast)(M¥3 B)E 75 cn’ &
ghag 24 WY EekaToA FAAZIL AME R A A wFERTHG ¢/l FFFLL, 2 M SFEN,
100 U/ml #YA=-, 100 pg/ml ~ERER]Al, 10% $olA] o} 4, ¥ gibph YEFS Tk DMED.

96-4 ZHoEY A <k 5,000/ AEE HFsct. 2427 T, AE w)f HHZ]% HZE 3FES 23
st AlE wiek xR wAEST. HaE SFEES 6719 2-8) Ao Hriegvh. B dgoA o]gd FH
I FEEE SAHOR 200 pMelTk. ik wiAdqA SAH SIAEE e S5EY z‘—‘?‘oﬂ =1 %E% zx4
stttk RE HXE EES 5ul2(in five replicates) AANHGTE. AE9 H2E 3§&E3e] <l ol

]
5% CO; w7] B 100% Fi=ollA 37°CAA 72413k Fek STk, AFHlold 71k F= A, H Hj =]

MIT (0.5 mg/m)E FF3 AZ vk viAZE wAstn AEZE 347 6 AFw Az, 49 T2
DMSOON 73] 78821713 570 mellX FHE=E FAAT. HAER sgEe] AlZe NMT &4 245 o
3t 8& IC = (Asgza w2a 9 -~ BT Azga) /(BT Agzz 9 - BT Azga) x 10062 AR 2

FANIT reducing activity)?] 10% A2 Susls 50 [0S 4EY 2oz dke 2o evE AAstad

rlo

é to

t},
31719 A3g £5830:
s3hE 12 ESR=RS I B (O
Ho F= N (umol/1)
(umol/1)
6-F2FHolu)w-0-(2-HEHI| =Ry ) F3 200 >200
6-F2FHolu)=-0-(2-HEHI| =2 Feid)FH 200 >200
6-(4-d Bl Holu] 1) -9-(2-B| EF} S| =2 Feld ) F 100 >100
6-(4-w| Al "o =)-0-(2-H EF S| =2 Fefd) FH 100 >100
6-(3-w|EA il Foju| ) -9-(2-H| Es| = 2 Fald ) F 100 >100
6-(2, 4-geExHdolr])-9-2-HlEds| =2 dad)Fd 25 >25
6-(3,5-t | EA M H ol =) -9-(2-H Eg | =2 F ) F7 200 >200
6-(3. -t EA M A oju] e )-9-(2-H EFI =2 T ed) F7 200 >200
6-(3,. -t EA M A oju] e )-9-(2-H EF S| =2 F ) F 200 >200
6-(2,3, 4-EgHEA M Fotu])-9-(2-HEe}S| == 2} ) F7 37.5 >37.5
6-(2,3,4-Eg]u Sl do}u] - )-9- (2 HEZs|=2qetd)F3 200 >200
6-(2,4,5-Eg|| EAl Holu] =) -9-(2-H Eg}3| =29 e d) 7 200 >200
6-(2,4,5-E]d| Sl F o} & )-9- (2 HEf =29 etd) 3 200 >200
6-(2,4,6-E|H| EA M Holu] =) -0-(2-H Eg}F| =29 g d) 7 50 >50




[0119]

[0120]

fo121]

[0122]

[0123]

{0124]

[0125]

{0126]

on

E535] 10-1478727

6-(3,4,5-Eele] =AW dobr)-0-(2-d Eetel =& sl ebd) 2l 100 >100

6-(3,4,5-Ee] ol EA Ml Aol o] we)-9-(2-| Ee}s| = 25l ehd) el 200 >200
HEER 2wyl 6,9-00X4% F fEAE §e FE WA vEZSel 84 % AL AEE e
Fole EAE BolA W:, WA, v §H HES ) A,

AAe 19. 5 MY B B9 6,0-01X8 FH fF=A 9 w89 oAE A JUEE
A H e, <17k oAl AR EAE(TRFS At E9 HCA AE: Ad 25 - HCA25E A3
HCA452 A A 3l Ald] 80 - HCAR0L R X|A3hHE B-ZHEATIolA @44 diz] A8ttt Ax aSs
el o) 8E HAE AASEL, AEES PRSE 23] AHel, PBS 59 2% FEUHS= R 0.2 FFE=YH
S28 Egate 14 §9(fixing solution) 2-3 mlolX RAAZT. AEES Q20 552 &k 2ol
AAa, 2 F, PBSE 23] AlFagt. Holol, NEES ANEY/IZaHE 4EdA(pH 6.0) T Teks #Hd
APIE(S M), Fehg HRAOPIE=(5 mM), MgCly(2 mM), X-gal(-BRR-4-2R2-3-¢1=5d-p3-D-Z& ey

O

E=AE)(L mg/ml)E s &9 2-3 mlolAd 1 WA 16 A7 B (€O, FA Skoll) 37°TColA AFH o] AR
k. Zb Aldiel A wjA]ol] BHAE SFE(F 50 )& Hrbsdtt. o] <liFMleld 717k Fol, X-galo] EaEA
= S Yehdle A4 *ﬂ:t("-gﬂfﬂ' =3} A|3E(positively senescent cell))E HAE3d7) Hsl, AE A8E
w0 APolA, p-ZEEATolA ] 7] H] digk A8 wEol| =g AErte] FMor AT},
A#R7} st7)d A
3ate w3t AE (%)
HCA25 | HCAS0 | HCA80
7€l 3 5 38
6-(2-F EA M Aot ) -9-(2-H EF =2 2 d) 3 4 6 22
6-(3-F EA M Aolu] i) -9-(2-E| EF}F 2 v d) F 5 5 24
6-(4-F| Ex il Folu] i) -9-(2-E| EF =2 v d) F 3 4 3 26
6-(2. - EA M Folu]le)-9-(2-H EF}s| =2 v etd) F3 4 6 25
6-(2, 3 4-E g EA M dolr])-9-(2-H EeF| =T ) F- 4 5 31
-CEEFHolu|w)-9-(2-H Egs =2 v etd) 3 3 4 12
6—(2,4 geSA g dotr]e)-9-(-HES E2 T2 d) F7 4 4 29
6-(3. -t B s ol ) -9-(2-H Eg}s| =2 v e d) 9 5 7 28
6-(2.4,5-E|i| A s doju] =) -9-(2-H E}3| =2 T2t d) 3 5 4 25

6,9-01A& F1 fr=Ale= 80 Ad) Fo] =3 AEe Hrp @2 F2& FAg=H JojA ditF e JvER
o o aagdoelint.

A 20, Y B @) 6,9-01A% FH =AY &-9F E4E 2SN JEE UxRTLoEA F
7ttt ®ME (6 Al AHolwE(glioma) (ATCC No. CCL107)E& Ham's F10/34 ¥4 wX|(minimal essential
medium)(1:1 v/v), 2 mM L-SFER], 1 % (v/v) #HA& F5 a)A B1ERI(100x), 1 % (v/v) #4& "5 ¥z v)d
4 obu) = AH(100x), 100 U/ml HYUA#, 100 mg/ml AE#EDIo]Al B 30 oM A0S AYUEE Edlate 78
A 3letA 34 A (serum-free chemically defined medium)ollx] ©dZ=o 2 uwjoksitt. <liFwo]lAL 714
o)) (humidified atmosphere)ol A 37°ColM Saatgiet. BAL 2.5x10° AE/en’e] WEANAN 52 44719
A sk 5ol ()-ol&T R Hrll o8] AT AP FHL FESHAT TR S HaE
FEES (-)-oirZredEd] B H7EFT. 37TolA 3089 AFHeld Fo, wRE AAsL,
Amersham@ ZH-E]9] cAMP-# 4 WY 4% J]1EE o8&t AXU AP ¥ dH3). I ab& Folw-

g FA o ZHE ou|F(duplicate) 2 AA ST

3719 Aatg F5agick

—— -
seE 3-4

IsoC dD

ol N
el

ot o
_Y‘_l,
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[0127]

[0128]

[0129]

[0130]

0131

[0132]

[0133]

[0134]

on

E£45] 101478727

AR - a4 e
6-F2Foln)--o-(2-H Ee}s|E 23 ehd) F 13 A A
6-s oo e-0-(2-H| =gt =2 e ) F e 45 2} A
6-(3-v| EA M A o}u] ) -9-(2-H ErtE 2 el ) F & 7 k|
6-(3,5-tlw| = Al olu] i) -0-(2-B| E 5| = 2 ] ehd) & 11 %A

6,9-01x % Fd FEAE I-dF S BT
LE

<M

AA 4 21. %*&xﬂii 5185

2REF 3 AAE o185l o-FEF Yol n-o-(2-HEE S 2uehd) FY
o orAA T B =

ES £ 6~
Grt. o ATEY AWt B FAMGNA ackhrt,

g
¥
1o
117 o
o
—lq?
_O‘L

N U=(Ames) HIZE, TF ZREZF 9 dxbd 7]|xste] ol DMSOS 2.5, 5.0, 15, 50, 500, 1500,
5000 pg/EHo1EY] 6-FEFHolv| =-0-(2-HEI| 2T Tt )FHY FoA%F F&& o83t HZ=EE F9
39 tH(Ames et al., Mutation Research, 31 , 347-364 (1975); Maron et al., Mutation Research, 113, 173-
215 (1983)). oFREFEZE(Aroclor)-F= HE I+ S99 &A4] 31 FA) o s|=Ed EL:rL” Amda) ']y iee
(Salmonella typhimuhum histidien auxotroph) TA98 ! TA100S o] &3}, HAE F9] -FE2FHolu|
9-(2-HEHI| 2T ed) FH o] YA EAwe] AA whgo] IE A %}%U‘r.

¢l HIEZ A o]/F(Chromosome Aberration) 23¥d AW, FAA s3] 7}5A(clastogenic potentia
DE #Ustr] 930, olaRE2E2-F= S9 43 &' EA 2 FA Sholl CHO(Chinses Hamster Ovary) Al
EE  o)gd  @AA o 2zEd  EYYCA  -FEFHolv-o-(2-HEIFHIERIE)FHE
HaEsGTh. NSO fvE Algstn Fo] &2 0.272 WA 272 pe/mle] WAGT. 6-FEFHolr]m—9-
C-HEFERAEd)FH HE ARAA FFREH T FEHA oS A A v&e &9 UERT AR
9] ALRT o4 A F719A @9k, o] ATl ZAsY, 6-FEFDoln =-0-(2-HES| =2 ugd)F
Y2 CHO AZoA B2 F24 o) ¥ 22 o4 f=d g &431 2oz AEA A

Fx2e9 g% EXH(Chorioallantoic Membrane Vascular Assay: CAMVA). Bagley et al., Alternative
Methods in Toxicology, Vol. 6 in Progress in In Vitro Toxicology, 131-138 (1988)°] 7]A® HA}ZE o] &
sto],  -FEFHopm-9-(2-HES|ER Y FH] k@Y AF(ocular  irritation) JHeAE
HrtaGth. 149 < AFHe]H8E White Leghorn de] §E a7 409 HAE JHE(R FT/FF T9 B
o we 39 EE)S qu;}—; 303E o glFWe]mMAlF|, T Azt Bk @ ¥, RAER  FY
(capillary injection), H/XE+ Wl HF(ghost vessel)] Ao )] A} Th. RCs (A EE FY 50%0

Aok WS AAEE AME TR 10599, o] B4 7oA, 1% vIwke] RCs, #e AFA
(irritant)® ZFFE1, 3%E %278 RCyp a2 H]-AFAl(non-irritant)® ZFFET. ojgba], o] FA]Ho
A, HEE SFES -A5A49 302 F1FArt.

¥y MIT A< EA¥(Epiderm MIT Viablity Assay). MatTek Corporation's EpiDerm™ System (217} 3¢
& nx 13 2dg Asty] s wiekw®l NHEK(normal, human-derived epidermal keratinocyte)®
TAE)E ol 83te, 6-FEFHolu|-0-(2-HEHIE2IFH) FHL v-AFHo2 FFE Ao o5
Aoz AAQEUTt.

FA AT SA(Acute Oral Toxicity). ¢+ Wistar SEo] ZATE 2000 mg/kgd 6-FEZFHolu|=-0-(2-HE
gl eyed)Feae Fojsta, Eo 1/2 1, 2,3 RAANGFH 0 F 49 T 1Y 13 54 2 o
A adE FEsFY; AT Foll (0,5 o]&3le], BE FEES CIxFoR YA Soto g W E FAL
3t Rt (gross pathology). B+ TEES AT FoFdA AL, AT ¢ 5% ¥Hss HHojdon; H

_23_



[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143)

on

E£35] 10-1478727

$7 A%

i
o
>
o
2
)

A ¥4 A= HX H|2E(Human Repeated Insult Patch Test). ¢ 0.1 HAEQ g-F2FHo}n]=-9-(2-¥]

EgsEadad)EUs 353 g2 A%k 0.2 n)S 2 on (2 cn square) ] #H 3 HZ(occlusion patch) A
of Wix|&ta, ol& Z MAY Toll wiAEL 2447 B WA YT, o] AAE TAd FYolA 98] FEo] o
Fojd w712 e, 8, ¥ gadvitt gESTH(FEY]). BE AZL AL 3 4V 498 2AMS
Ao, oHA HEY AA F o 10-14Y T, 59 MEL g9 F¢ HE(challenge patch)E Z-&3t(H
7] (challenge phase)) 2447t & % 722417k ol Hb& ooﬂ sl ARG, 92 e 64 A E(six-
point scale)ol ZABAR(0 = &} E=A & + = AF AX7}53(barely perceptible); 1 = Z=|3F
(mild); 2 = &Y (moderate); 3 = @A & (marked); B 4 = A7 3 (severe)).

5279 A7 frEv] B FEVE EJITHARADT F 1059 FHE)., E ATE 45T A T, @ g
Wol fd7]e] AE F als] AAVs S 55 (H)S 7P L(24A7E SRt RIA7EE FEeli; 72417 § &
WS (allergic)d EAE
or9
=

AHgE wWe 539 A7 flS); o s wEH RS £ A5 Ee

LFEA gt BE OE MAES 7] Bv 27 8¢ A5 SAE BolA EJth(Z, FZA 0).
At A FEg LEl2r] A% J5FA(allergic contact dermatitis) =& W& 259 A #AETA &
Pla=

AN 22, 52 n9s 2d(F =3 (photoaging) AEY ATE 93 AHA wd)S o]gsle], B 2o
6,9-012% F¥ FEAY A IF =3}-131x X EA|(topical skin anti-aging treatment)Z2A12] ¢+xA H
5% AT, o SKH-1 5 up$-(55 8, 20-25 ¥, Charles River Laboratories, Wilmington,
MA)E AR ZEj7E A&E Ao)A (filter-top cage)dl MEHoRZ $827]2, HAE F 5-79 Tk LA
th. B2E T Aojg v (vAE dad, ¥3E uxd) R ARA 2z (AYHeR AUt
0.05% Eda-#Ex=A 27)E& P, AT (n=6)22 Fath. &7 vp2] ARE FAFORZ(ad
libitum) &5t

ARAT(TF 6 vy )2 &7 AYE E2FYT: (1) "AE dizx; (2) ¥)8E dZ=2T(MillCreek

Lotion); (3) Z]W8l(MillCreek Lotion % 0.1%); (4) 6-F2FHolu|w=-9-(2-EI| =gy ed)FH

(MillCreek Lotion % 0.1%); % (5) X &A thxT(0.05% EFL-#E =t A8). thekd AE <F 20 mgo
Fogog FR upeso] 5& A (F 2 om x 2 em)ol] 35 F< MU(ELYFE FY7A) FH L.

71 A (baseline)(13] A7 ) B FHRZ, 5% IFE ddo=z A¥ 8 &M (transepidermal water
loss: TEWL), H% % = 2 I% & (skin elastimty)z A48, BERH AU S AE 529
WAz g e npAR o] gste], ®H ME F2d dig o] AAY s aHE RASIYTE. o] T4 AAY
A5 @ (cutaneous effect) & AAE7] 93, xge AF-o 2T FJFo| £23H AR o] &35},

A" HF 7]&(scoring criteria)& o]-&ste] F-99 THH(AF)Y 7153 FAEE FUsty] g8 9E 4
AFE s, A7) BHE 71EdA 04 = F ‘i‘_%§ 17 = o) Ar 3 F2(redness); 2% = A g F3; 3

A= BB WA/AF; 4% = AZE BA/AF; 57 = O A WA/ B 64 = G

S SR 9F W AR wAY H4e Wyl B ngAl 3 FE-u
&
4

=
3 BlHF A (noninvasive) WHolth, 7|EA1H B F 7HFo=

ks e

AR {4 #R 79 HF £F FF % g4sE &
A7l Al Dermalab™ =3 A& ol&3gitt. o] AXde HF W Aol ¥iAHE 7Y ZEH(dual
probe)7t F&Eo] QUla, JREH sEREY AR FAo] FAHIL SAHLe] FHH  FASFHI
71 S5 Aqvk
HE BEETH HE A 427 To] BEEHSA9-H (100 mg/kg)—g— = =P FASITE. 341§
o, TEES (02 9 B A5 279 93 AT H2E FHE AR 7 AE 79 2 vAE dx
T FH25E 6 mm AX WA F5CE. &8 Zolj(paraffin embedding) R 3-BrdU 44< HOH NAE
S 4% T4 TELES R A H doldd ¥ilrh. gt AHE 5 M FAE A9t Brdl W x4 g
5

A

(immunohistochemistry kit)(X1545K from Exalpha Biologicals, Inc.) % % & @A LEEQ S ]%

o 7= o
of GAAZT. SeolES Mayer AWHEAANN Fabsl ShE@ A3 2 A oish E5) mn F Brdi-

0_L4
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[0144]

[0145]

[0146)

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

S35 10-1478727

AZS) ol el F3 @uld skl M Brbstoinh,
2 A B9 % 0N BE2TF AREYE AP 4P ARG, AAES 4 T4 95 L2uA0A 17
AAw, skehael Eojav)a, s 3 deson @astgrh E3), A % Az 20 oE A
g9 ang A4/ A5 AAE 9y AES AT T, PEES

of sl HAkskiet.

W5 2=(Skin Irritation). 35F FoFe A" Agd &) HiE =
tolerated). ERL-HE A Z-ET] 15 U1K 359 A T 49d A538)&
g &2 1.5% vskelgla, 6-FE2F ol -9-(2-H EFs| =29 etd)Fd Age 35
ATt

w3 42 32F(Skin Moisture Content). A EA hxTe 7
9 upeba, #Fo Zhad R S 1yvk. dgxFo E
o ARH A5 AP, 3F A, LE H2E 59 FF 5
H =9t guitdoz, 6-F2FHoln|x-0-(2-HEFI =T FH A PAE dEEY ¢ &%
M we 57 5 s A3y,

5 A (Skin Elasticity). ol BH|2E ZAME 359 vl2E 7|7 B¢k A9 93 gt F94 de
Z7F #EHA kgrr. wEA, AT A3 @A uA g 2 8sE 98 ATy d
FAHEITE.

2
i
i
~
w
2N
=
o)
Q
=]
a.
=
)
a
o
=
1)
@
NS
o
o
1o
2,
,

g_?\_"
oft
rlo
=
ol
ly
1
Iy
=
34_1‘
i)
=
N
L
s
do gL

N

B2RHLALdd@rdl) 44, HAE 33dEe %9 Ax 2o U3 axs Z2Asr] Y& 39 e

OS5 -Ed dAs 55t vAE g2y £ 83 E g27 gib] HAE FFE9A 1Y Brdl 49

A Aol7l §IAY Ex HAE FFEE 7l Brdl Mo Zol7k filth. X EA dET-AHed 224
LolE-fk AF¥ #EE F Ay, WIATY A8 SasE 94 49 o EY Brdl 4L ZA &%

o},

370 A F A7 gEA 27 AAE FEIHUT. 22T Frhe BE EE HEE SFE dE A

el "AREA" Holx ¥EE A3y, xFoew, XNEA ErLe Eyo dATA Frtd FA4 # 2

4 7% 2 MAY WA(tolerance)S ZAA3HY
PdH ATE FYAT. AF WA FFY F &AW dF A5 AFE Ze 404 WA 65419
40ve] £ Ao FoIrt. 34e] £ AFE ERIvh B dATE S4EF oA Aw A®HE oF 544
k. EAENA ALE 125 T 1Y 23)(0]& ofd B FHAH oF N ) dF AR A HEEAEFS
EXSESE AAYTE. £33, ddREA A9 AFdA (sunscreen) Ev £ FHA(mild cleanser) B A
SgE o8& ALy, B AT T gE F4hE 27 Ao AFoY dAE dFo) AL TRE A
A8 2] MillCreek Lotion =9 0.1 HAEY 6-FE2FHoln|=-9-(2-H EZ S| =21}
d

»

A

=
-z
il

o

o>

2 A7 AAAIE A

WAAES 25, 45, 85, B 125 A9 FUHYn. Agd 42 ° d) 3
2%, 4%, 87 H 125 Ao AR =59 d4F AF(dE BYH, #& F5 L A FE, ALY, 93 1o
AxFaye] g&f Hridok. 71E AR dib) AAGE, 27, 45, A, 2 A4 A e gz z4o)
Hrle FEYT. £, BE oidxte B A¥ i SATEL) B I8 S E3E Fdsdy

Ay 42 &A(Transepidermal Water Loss: TEWL). TEWLS ZtA=S E3 £2 £29 <& oulgr}. TEWL
e ke Tl o % &4(evaporative water loss)(dl8& W, oo Ex $) T 9§ Fu &4
(skin barrier damage)E A|AFSth, TEWL #hel it AW 7159 /A T8 88 Ao A8 EAE AAHEY

_25_



[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

on

E535] 10-1478727

oA A FRd dZdY TP (EE H 2= AAE xoshE TR TEWL B (Courage & Khazaka, Koln,
Germany)E ©]&3}e] TEWL &< sttt ZF izt g, Z2BE & B9 Fo wjx|sn 2uF=
ZAHE FH et

97 F& 54 (Skin Moisture Measurement). ¥]5-2] 172 B4 WEE A 2o o A2 F=§ ¢
ol A4S F3)s% k. NOVA DPM 9003° (NOVA Technologies, Gloucester, MAL USA)S o]-&3}o
| 71%ksE A7)8% =4 Zk(impedence based capacitance measurement)S FH vk, A7
3k vy AEE FIR(HY 1 M)A EHE Y. A EEy APgHer 73
A S (arbitrary unit)E 2T Rro; 2 2 HEE 294 59 F7HE & UE

o & AV]8FEE VERdT. ZF HAE didAe] sl o B FAdA AR S4aks FHeoivt.

AR @F SF9 HEZL Hrh N1EAE (0 ) HEA, AT -3 H2E o4y vA 5, 52
5, Ad7], W AuALHA 3 7jE gepe|Ee] A g 2 gAY dEFS #UHE0 = ¢l
(None); 1 = HAMinimal); 2 = MFMild); 3 = FZE(Moderate); B 4 = AZH(Severe)). HF FEF(FE,
Ad7] D dad ALz o] AA FEE(overall severity)E 108 HEE o]&ste] HIMET(0 = §1&
(None); 1 - 3 = "|<Mild); 4 - 6 = Y& (Moderate); R 7 - 9 = AZ(Severe)); 6EY H& V|EAE TF

= H4(baseline severity score)& Zre tdxs £ Ao A wiAAFH T}

o
of

O:
(

=

i
o2

7} F& WO X, HARE -3 HREE o]&dte] Z|EAA div] HukEd JiAE HUMEY(1 = g§9d A
(excellent improvement); 2 = HA 3 /XM (marked improvement); 3 = %33 7| A (moderate improvement); 4

= v]ekgk 7| M(slight improvement); 5 = 74 §15-(no improvement); R 6 = <Fs(worse)).

F%o g MAY <A (Subject's Perception of Efficacy). Z+ & wWrE A, faxEd7 5-3 HES
o] g3ted IF A, IR AN AF(ZF, 244 jkd), uA F5 R A9 M g 7)EAE ge] s
Hrlehe A7 AEAE A s 2P (1 = ol X F(much improved); 2 = ThAh 7| " (somewhat

improved); 3 = W3} ¥&(no change); 4 = t}A °}3}H (somewhat worse); H 5 = o]$ <}3t= (much worse)).

Az, v = gzt e HEEe], gEgtes vug 7)Y HEE 23E $£E559T).
JNEANE 2% Xt 4F= Xt 8% Xt 123 X+
TEWL 13.15 12.89 11.70% 13.08 9.54*
(gfm?far)
JELE Y -1.98% -9.62% 0.11% 27.79%
0 ae
(@195 el) 118.03 125.37* 141.30% 158.04* 165.42*
7'?._;%”*”' 6.22% 20.96% 35.10% 41.21%
* 7] 1A oY) 24 de Aol (p=0.05 )
o] MAS YERNI; TEWL #e] S7he= A9 549 g3& vehd ¢ vt

59 A
2 ¥ $39 3748 dehdn

AAALY ZREA w3 Abdo] Hylol] tidl], 5-F HEE o]t )9 AHE F55F 0 = ¢l (None); 1
= HAaWMinimal); 2 = P]<FWMild); 3 = %Z(Moderate); B 4 = 21ZH(Severe)).
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[0163]
[0164]

[0165]

[0166]

[0167)

[0168]

[0169]

[0170]

on

E£45] 10-1478727

JNEANE = Xt Z= Xt 8% Xt 123 &
OId =& 2.23 2.18 1.97* 1.74* 1.62
JEE 1.28% A125% | -2179% | -27.63%
EsR=E = 225 2.35 222 2.20 2.03*
IELE H 4.44% 4.76% 7.23% -13.75%
HE&JI(roughness) 1.68 1.05* 0.58% 0.23° 0.26*
AL el A731% | 6379% | 8571% | -8364%
bt
DICPA R 1.73 1.70 1.50* 1.23* 1.03*
AENE 1.45% 15.63% -30.65% -40.68%
e = 0 0 0 0 0
JIENE uu 0 0 0 0
0HES 0.63 0.60 0.53 0.53 0.32*
JEANS -4.00% 13.64% 9.52% -45.00%
bkt 0.60 0.40"" 0.31* 0.20" 0.21*
ELE -33.33% -47.62% -66.67% | -66.67%%

T dele7t 71 3 0ty AFE 717 didael=t e A, ZE AV f94 U Aelrt A
o HelE7F ZIEAe Fake] AFE A B2 didAent a4 EHe A, BE A7 Fo4 e S

Q93, ol ) AF AT FE7 e AL e
T+ 25 Aol Fuke] fol4 ol Bas e AAH(p=0.056).

A&y TAA Fu)Ele] £9 u]& Wk (negative percentage change)® & #Ehu|El9] /|AS e,
sk o] abe] Al7]el A b B 2 F& TF, A7, JARHE, g, B 2w g {94 e A
Aol AF HulAe] g3 AT, IF AFL BEAHA] o).

107 H=(0 = s l-3=m09 4-6=243; L 7-9=4ZHE o]&%, AF =se} AHH vEH 9
ol 7wk A 5 e oe AaRte] #rke shv)ek 2otk VIEAAE 4.10; 25 A 4.05(7] A
0B -1.22% W3}); 4F A 3.56(71FA A i8] -15.23% W3}); 8F A 3.20(7]FA1A i8] -24.32% W3}); =
125 2} 3.03(71&EA1- uiv] -27.97% WSh). 45, 8F, ® 125 Ao FAdHE Holx FoAe] AJvH(p<
0.001). A¥kd w2 Ao &9 v]& wges W3 ool #AFE &7 9% MAE vER,

6-7 HZ(1 = ¥ MM (excellent improvement); 2 = @A 3 7| X (marked improvement); 3 = &3 |4
(moderate improvement); 4 = ©]¢Fsl 7]X(slight improvement); 5 = 7§41 §1&(no improvement); & 6 = <3}
(worse)) & o]&g, 7 AHIEAA du]) Avkd Mol diek AAAY] Brhke 879k &Yk 25 3
4.95; 45 A 4.44(25 2 do]E oiv] -10.61% WH3}); 8F A 4.11(25F # do]¥ Wi¥] -16.67% W3}); H 12
F Ak 4.12(25F 2 dlo]E i) -17.16% ®Wsh). 45, 85, F 12F A 2l Aol fFodo] A=
0.001). #A¥kA 7fAe] &9 v& Wshe F5 e MAE YERT
5-7F (1 = %ol /A= (much improved); 2 = thi WA 2 (somewhat improved); 3 = W&l ¢
= T o}glE (somewhat worse); B 5 = ®l9- 2}3 & (much worse)) & o]&¢, W7 &

Ao A7k @7 A 8] 2k

rE £
o ulo

€ (no change);
B aefo] st
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[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

on

E535] 10-1478727

2.3 Xt = X = X 12 Xt
Il £ & 2} (skin texture) 2.21 2.03* 1.91* 1.74*
2% Xt HIOIE ChY| &5t -8.97% -15.58% -23.38%
IS 274 2.50* 2.23* 2,12

Z= Xt CIOIH CHH| B3t -5.32% -18.28% -22.58%
AS/2ZM BHE 2.70 2.58 2.26 2.15%

2% Xt HIOIE CHYl &3t -6.19% -18.95% -23.16%
OlMl =8 2.62 2.11* 2.00* 1.88*

= Xt GIOIE Chdl B35t -18.68% -23.60% -28.09%
SEHE O 2.36 214 1.97* 1.91%

2% Xt OIOIE ThEl ¥t -6.17% -16.25% -18.75%

x25 2} vl thH] o4 = Al (p=0.05).

AEE TAA stevlee] 2o wE WaHE B seuE) AME et RS Sy 47, 9
A, A%, 2w, 0 ould FE) Bl s olge] AZNM o4 Qi NS RaPd. @, R
B 8% A 9 127 Ao aEe] We] Aws e L %] AN ws,

AnEen, B AE} B R A7 Bohe] 2AS, AT Y12 B ANA Y gee fo4 9
O % wgel ARE fale mvel fo4 A das APYT NP AF wx A8 fe@ we B
257 Wi,

AAe 24, & AAlE MY (eariler) AT T4 2EF 7WE0. 1) | BHE FAE D44 dlo
Bjo} Axle] 230 25E FHIAR T4 HEH 6-FEFHoIv]|e-0-(2-H EFS| B2 3 ghd)F1(0.100) 9 o o
A2 dgoleE vlayct. sl g M8 A AE ZzrEZS B ¥yl 335 (the inventive compoun
d)ol sl Ao 239 7IAE ZREZI FAY 329 ofd AdAEe] A JvE ATE 4RI, o
e ¢ AT FHrbE gevE F o dRd dig 85 A 3 125 A dioEo] tig I3 e A&7t 3
7} 3 A7 Bk 2ART.

AR e B s)ube vlaE sr)eh 2}

JIEAE O B2 oW
8% At CIOIE 123 Xt CiolEl
5 "l o s gty o
se | EEE e | E
TEWL 13% 1% 15% 28%
OlA =8 2% 22%* 6%" 28%*
2 F8 4% 7% 4% 14%*
H& J|(roughness) 35% 86%* 52%* 84%*
ghat
DCHMARS 25%" 1% 25%" 1%
TUHA 71|12 AMER 3% 24%* 4%* 28%*

FAHAez #F94 U= MAd(p=0.05)
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[0179]

[0180]

Ao Z7h el 71Ekg wlale ebr)ek g

JI= AE THHI JHE S 2 08 H A

8% Xt CIOIE

12= X OI0IH

IIUIE gi%;g; IIHIE %;E ;;
& 2} (texture) 77% 83% 87% 88%
Ol =& 57% 83% 1% 88%
2= 50% 60% 74% 63%
A 53% 66% 71% 68%
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