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[0001] ot o AgFgk E] @A okl oA Al (tyrosinase inhibitors), ©]9k #L JAAES Fosl= ofA|EH, dR
Il = =1

e R olE Alzstar o] &sh= Wl w7k Aot

(]

[0002] 2l Ao TRl 7] Z(basal layers)ol $1x3}i o
= W@ (nelanin) e 3} Elglel o) A=, 7 g
Pde B33 P22 7MHE FF(homogeneous) 2] ZT|HE-FAF 1}
ojm}, ZA A PG (Faehd(eunelanin)) B FHA] S #Mehd (pheomelanin)) &2 o] W3}k
tH(Prota G. Med. Res. Rev. 1988, 8, 525-556). <IZte] s]Hel|A], Mehde #pejd(ultraviolet radiation)
o] et B35 (protective agent)ZA ZHgat= Aow AT, 19 o], AR oA A= AHEO
Mol A oyt Aol A Abe AlgrEel ulate] B o) Fe uR-2 shac,

[0003] Al B (overproduction)S A2 ThE FElY B]AGAQ IR wE A 9@ Ju(melasma), HHA
(age spots) ¥ F8shd & (actinic damage) F-91¢F 22 o2 FRASFS o] 4 glrh. dEpde A
o] Ats} WS 9 olm| Ak E]Z A (tyrosine)# & ]XL st 3 DA (polymerization steps)E E3dlo] A

k. B8 1119 F8-8H-(copper—containing) &4l E]ZAJUolA](tyrosinase; EC1.14.18.1)E bl 9
AN F e 7] vbSS EwjEt: 1) B Jﬂ%’*ﬂ‘ro]—zﬂ(monophenolase) Z-go o3t L-E|RAle] Q EE-F
A3} (ortho-hydroxylation), % 2) tTl#|&EdlolA|(diphenolase) ZHgo] 93 3 4-tjdlo] == A)Hd debd(3,4-
dihydroxyphenylalanine; L-DOPA) — o-=3%F]=(o-dopaquinone)®] At3}. Fx}o] A3} @A|= AxHEct A
mEeg  gRZAe] k3l Wbl Aol S A WAl(rate determining step)® (FEETH I &
o-ZEFF = A Wepdo e M dulo] g4 Y nEAA T WEE Fote] dojdnt. =3I F ERY-
Eu2}o}A] (dopachrome tautomerase) (E] @A|vbolA] & vl A 2(Tyrosinase Related Protein 2; TRP-2)) %
tslo]=EX)¢lE gt B A2 dihydroxyindole carboxylic acid; DICHA) SA|tiolA|(ElZAtolA] & =z
1(Tyrosinase Related protein 1; TRP-1))¢} 2 © & AL 3 Hejdo] AT FAd H=Eo <)
E|ZAvolAl= dabd Aol HANA Fag TS d7] witel, o] &4 AdAAE FF HF sl EGA
22 A& EtH(Mosher et al. In Dermatology in General Medicine, 1983, 205-125, Fitzpatrick T. B.,

E (melanocytes)ol] <]3f
EHo e HA A Fo el 2
L2E+

 (polyphenol-like biopolymer)
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[0008]
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Eisen A. Z., Wolff K., Freedberg I. M., Austern K. F. (eds), Mc-Graw-Hill, New York.; Maeda K., Fukuda
M, In vitro effectiveness of several whitening cosmetic components in human melanocytes. J. Soc.
Cosmet, Chem. 1991, 42, 361-368).

o] Ao AgEE ASER ofyet FA B EA YA AAAEE ol Z1AEH k. otk
stEEC] e FxE xSt o FEES 55 ZUolEA(metal chelating agents)=A] Z&gtrh
(Kojima et al. Biol. Pharma. Bull. 1995, 18, 1076-1078.; Seo et al. J. Agric. Food Chem. 2003, 51,
2837-2853.; Fu et al. J. Agric. Food Chem. 2003, 53, 7408-7414.; Kim, Y. -J.; Uyama, H. Cell. Mo]
Life Sci. 2005, 62, 1707-1723 %2 A7 ¢l&d EdE). o}O]‘:i—:Hi(Z 4%)S Es= FAEH ASE

759 &3 (moderately efficacious)E LFERUA| g, 3} |22 =S Wl -Alo] E (melanocytes)oll A3
e el EHEsEY AXd FAFoR EARolE doXitt. EIYSALE, R AR 4HF, o

=2 Eo] dHe(arbutin) B FAM(kojic acid)S v Z\—'é— FoA A AFsA 2dE AT HEHe=
AERE W dEdFer a37F deEAd dEiMe ofA FWEHA %tH(Frenk, E. In Melasma: New

Approaches to Treatment; Martin Dunitz: London, 1995, 9-15.; Dooley, T. P. In: Drug Discovery

_Jm rl

Approaches for Developing Cosmeceuticals: Advanced Skin Care and Cosmetic Products; Hori. W., Ed.;
International business communications: Southborough, MA, 1997; Dooley, T. P. J. Dermatol. Treat. 1997,
7. 188-200).

o g ZAYolA A AEe] HAHTFEZ(resveratrol) TEE A9 FEAY LE& ZfiHnol=
(flavonoids) W+ EWa-2~ElWl(trans-stilbene)?] #|FEA|E(resorcinol) HF=A X ZHds
(polyphenol) fr=Aleltt, o]elst g9l SFEEL T4 ol 7 A ZHoEE A= o=z &

214 AtH(Seo et al. J. Agric. Food Chem. 2003, 51, 2837-2853.; Fu et al. J. Agric. Food Chem. 2003,
53, 7408-7414.; Kim, Y.-J.; Uyama, H. Cell. Mol. Life Sci. 2005, 62, 1707-1723 = A7]o] <184
+dE; Lerch, K. In: Metal ions in Biological Systems, pp. 143-186; Sigel, H., Ed.; Marcel Dekker,
NY, 1981.; Wilcox et al. In: Substrate analogue binding to the coupled binuclear copper active site in
tyrosinase, J. Am. Chem. Soc. 1985, 107, 4015-4027.; Sanchez-Ferrer et al. Biochim. Biophys. Acta
1995, 1247, 1-11.; Decker et al. Angew. Chem. Int. Ed. 2000, 39. 1591-1595.; Decker et al. Angew.
Chem. Int. Ed. 2006, 45. 4546-4550.; Briganti et al. Pigment Cell Res. 2003, 16, 101-110). @HZEAE
F-E(resorcinol moiety)el]l 71%3 oJE7Ix] FFEEC] E|ZAYolA] AAAZA AREEO] FTH(IP 2008-
056651 A; JP 2000-095721 A; US 2005/0267047 Al; US 5,339,785; US 6,093,836; US 2008/0032938 Al; US
7,282,592 B2; US 7,339,076 Bl; US 5,880,314; US 6,852,310 B2; US 6,077,503; US 2005/0271608 Al; US
5,523,421; US 2007/0098655 Al; US 2005/0267047 AlS =),

HI S @8 sitE5o] FAAQ BEA oA AAAZA Bixo oy, IRAE 5 F3] Agyro] 35-3}o]
EUY(skin-whitener) 5/4& Yepdthk. &3, o] AIE F divkeErl QAN A4S YEhiAY FAE
(adverse side effect)& 7IA& FOoR Wt 19 o], W Ax54dz 37 g
AE 7HIE AEE A BE =8 FA sietEed digh gdo] A&s o] gt

Wiy o] &

s dstel= A

2 oue 542 Aqtst EHEZEAYobAl IAA(tyrosinase inhibitors), o]¢t &2 AAAE EFsE
ofAISHA, vk gl w gt A B olE WEal o] Rdke WS Awske Aot

PREE T

2 g2 EZA|UolAld gigh FHojd oA 5“3 g2 ou)g-

Al (depigment ing agents)ZE A|F-3tch. A7) 3 ,

FAEHAIE, B AW EZALolA oqzﬂzﬂ% A9tgk 2,4-t3te] +r

derivatives)E& Alggct. E @y o]y3t ElZA|olAl AAIAY FATH R 3

Tk, Hojk el 2 wge] E|EAvolA] AAA B Holk juto] okAEgH o R & ItEe HAR o] F
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12 AA 79 7" Ay T 4-(Fd-doe)ulAl-1,3-v2(4-(pyridin-ylmethyl )benzene-1,3-
diol)(7)ell ot Hepd oA A 22 (@) ZXE YEH Aojth., dolgE dWahd =2 xgd
gzl %) o JAA sE(pD=2 YeRAY.  S3HE 79 1Cee 4plM= S4HAT. = 12 =3 bekst
& 7oA 9 AE AE(cell viability)(LDs)(x)S =E 2 YEFAAT.

=28 AN 7dl ZiAE A ZE 4--iE[dI1,3]10 S E-5-de ") wlAl-1, 3-1] & (4-(2-
benzol[d][1,3]dioxol-5-ylethyl)benzene-1,3-diol)(15)°] <J3F #Hahd AAo|re] x4 Z2L(@)S EXE
et Zeoltk.  dole = 2Ehd (A E dx2we] %) o IAA F=(pDE JERAT.  ssHE 159
[Coe 3.3uM7F He= Aoz SAYAY. = 28 L3 gdsr =9 32 15049 AFE BE(cell

viability)(LDs) (x)& =32 WERATH. 312 150 it LDy 66 uM7k 5= Aoz SAHEA.

T 38 AAG 7o Z1AE AP e 4 .4'-(oE-1, 201 )t HlA-1,3-t]2(4,4"'-(ethane-1,2diy])dibenzene-
1,3-diol)(16)°] &3t HAeid AAoAe] oA 222 (@) Ex=Z Yehd Zojth, dlolg = dehd k(1]
AglE gz %) U JAA sZ(pDE et 8= 169 1Ce2 1.7ul7l He Aoz S H A,
T 38 T gt s FEE 1690149 AE AE(cell viability)(LDyp) (x)S =¥ =2 YelAG. g

& 169 th3k LDy 260 pM7} H= Ao R SAHEAT}.

= 4= A A4 71 71 A A} e 4=-(2, 4~ S A AW &) wlA-1,3-1] & (4-(2, 4~
dimethoxyphenethyl)benzene-1,3-diol)(17)°] <3t Hepd A x| 22 (@) ZXEZ YEH Ao
ot dolHe Hebd M dz2Te] 9 o IAA sE(p)E YERY. SRHE 179 162 11.9
uM7b He Aoz SA3HIUG. T o4e E=3 OUs R SFE 17949 AlE AFE(cell
viability)(LDsp)(x)& =X UeEplATE.  shghs 170 Wik LDy 157.8 ul7t ¥ 2oz SA A

= 5 A Ao 70l 71 A1 A3} & 4-(3,5-tH S A A &) wlAl-1,3-1] & (4-(3,5-
dimethoxyphenethyl )benzene-1,3-diol)(18)°l 2]3F @Wahd Ao 2] Jx| T2 (@)S =X = YERHA Ao
o dHelHe Hebd A E dx2ae] %) U JAA sE(plhE YERT.  SEHE 189 1C< 2.97
u7b He Aoz SAHIUG. L 5 3 U wx9 3= 18949 AME AFE(cell
viability) (LDyp) (x)& =& 2 ehglth.  3hghe 180 tidh LDy 222.2ul7F H& Aoz S4H 3

E= 62 AAdo 7o A" A 2L 4-(2,4-vHEA-3-HE A YY) Wl Al-1, 3-t] 2 (4-(2, 4-dimethoxy-3-
methylphenethyl)benzene-1,3-diol)(19)°] <]t wWeld oA e x| T2 (@) == ERH Zlolt},
dolg e Helbd F=F(n - E dz2a %) o GAA FE(pl)2 YeRAT. 3= 199 1G> 24.7 plM7t

He= Aoz SAFAY. = 62 3k rkdt w9 3EE 199142 AlE AE(cell viability)(LDsy) (x)=
=X Yehgdth. 38E 199 tidk LDy 130.3uM7F HE Aoz FHFHAL.

i:L

= 72 AN 7o A" A ZFe 4-(2-(FH-2-)d')wlAl-1,3-t] 2 (4-(2-furan—2-y1)ethyl )benzene-
1,3-diol)(24)o] 93t HAjd AAoAe oA 222(@)S Ex=Z Yehd Zojth., dolg = dahd k(1]
AgE iz %) U IAA sZ(plDE JERAT.  SE 249 G2 1.6W7F S+ ez SHgH ATt
T 72 m3k gt R sghE 240149 M AJE(cell viability)(LDsp) (x)= =32 YepAd. 45+
& 249 3 LDyd 345.9pME SAH AT

T8 AAd 7dl A" AR ZL 4-C-(HEGSo|=2FE-2-d)dE)wAl-1,3-1 & (4-(2-
tetrahydrofuran-2-yl)ethyl )benzene-1,3-diol)(25)°l] 23t dehd Ao A 2L (@)S =X = LE
W Aotk dHolEe b g AgE 2T %) U dAA sE(u)E e, siHE 259 G
L 5uMt HE Aor SAHHAG. = 8L I3k gkt Fmol F3E 25049 AME AE(cell
viability)(LDsy)(x)S =¥Z YeERRQITE. 3§E 250 thdl LDy > 1000 pl7t S Aoz SHFHAT.

= 9= AAld 7ol 71" A 22 sgE 300 o3 dehd Ao A (@) =xE e A
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olty.  delH= Ahd FFMAHYE o] %) o AAA FE=(uDE JErldv. skghE 309 1Ce
1B6ul7E = Aom SHHAG. = o9v EF udd s=o sFE 30049 AE AE(cell
viability)(LDso) (x)& =3F =2 Yttt 3hgh= 300 ek LDy 187.8 nl7t ¥+= 2oz SA A

= 108 AA 79 719 A e 7AHkojic acid)ol] &3 dWahd A A oA T2L(@)S EEE
e Aotk dolE e Held dFAE R dx2we ) U dAA s=(p)E YERT. vk A
AW (murine assay) TS [Cp2 303.5ul7F H+= Aow =AHQTE, &= 10 =3 kst 559 34 A

ut

¢

oA e] AE AJFE(cell viability)(LDy) (x)& =XZ YePSEE.  Z& ko] tidk LDy > 1000 uM7t H&= A
o2 SAHAT.

= 11A= 2A) o) 8ol 7IAlE A3} Zo] AFH <2F ¥ F(reconstructed skin)E BAFSE Aolth., Ay ¥ 3
F= g5 viAe] R HES B § A e 5 F7]-9A AA™E(air-liquid interface)olAl A
s

JAI AT

L 11BE AAe] 8 71Al| A Zo] AFtd Q1F I AE Aoz yehd Fojt. A3 15¢ A
T 9K AX(specimen)d] AFAL oJFL A4 A E(dendritic cells)ZEZA] AR o] YElh=, dElmAlolE
Aol A o] A 3E &3F-o]F A (dose-dependent) 3}o|EY E3E e},

e etz S8 TAF i
wowge HEAdelAl mael 2% oAA oAty ohAE AFFT S, srlel dw [-IVE e
Qe F2E s gaAdeh daa me e epstHoR §8ske 9l AahE 2 4-tlshe] = E A
WAl (2,4-dihydroxybenzene) =4S A 3-3c).
OH OH X OH R OH R4

H()’[ :I ,@A\ H{)/@/J‘\, :@/‘\/‘\

Formula | Formula [1 Formula [11 Formula [V
o sgrEEe Holy BuAtheldl oA B4 Fe AEEAL A Aow el wAe Bl
Aol et thEAQ sHgEo] oA AT olyel, FHel B16-F1 =A% AlE(melanoma cells)ol o]k Hehd
Ao olAE dFSe. uEd sEel W sel=y S4e AAd sl AAR A% 2 AF A v
¥ 29g Aged @, o AFRE = 250 AR SglsH Qe alel AAe )
AE AT ol Vg @ e A8 2ol §83 Aew ey,
A AFEHE Ao ZA, &of "FEA(derivative)" T "FAH(analog) "= T4 2,4-H3fo| =S Al 11
98 A% s QuA -1V SEERA S B9 TR EE V15S s SEEe B

GE golo] X el gabe UEhiy) fete] el AlgRth. R wve) 4ol 7& dud =g
3 g5 ATk, ©Y oS @ @, BUdA ASE BE % 2 98 gol

AN FAEe oo AnHoz FHAE g A,

. o] "Shb(a or an)'el AA (entity)E S EE 1ol AAE wan; dlE

A
o, E]ZA|YyolAl A|Al(a tyrosinase inhibitor)E 3Fu T 1 o]de] E|ZA|YolA] JAAE Halo),
e} 7ol A 8o "stu(a or an)", "SHyf Ei= L oA (one or more)" @ "AHo]% 3J}ii(at least one)"

2l sagHoR AgHy,
RgolA AFEE AC=A "eHabout)" e FIAel o3 olalElo] A Aolm, Lo] ALEE Fule] w ol
A% w Roldh.  whek 1zlo] ARgE Hulgel | Foldvm,

= FAAA A HEetA] @& §oJo] Apgo
"opr e B gojo] Fejs e wlolus 10% 7FA9] B Zlojt).

Eodo] AlgE Ao mA, Ay &o] "dZA(alkyl)"S ¥ PUAe] FA] A(indicated number)E A= A
(straight chain) =& ¥A|#(branched chain)9] %3} &3l4iAE Dot oE 9], ((C)EZ2 1] U

A 10700 &4 AAE A= A B B4 gsteas e AS dudit. ddrls 29l 7A4d



[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

=
=)
i

e St e T ol @2 WMARHAG HeHeR A8Y 5 Ak,

H RAozA, 7] £o "dFA(alkoxy)"E BA 9Ao FA £AE VA= -0-LAVE EI
dE E°, (CCip)EIFA7IE 10707FA19] 'ta YRS 7HA = -0CH;, -OCH.CH; 5 £33},

B2 AlgE Ao =ZA, %7] 301 'S el 22U A (heteroatom) "= At (oxygen; 0), ZEA(nitrogen; N) 2 3}
Kel

P

ol AHEE RAewA, 47] ol "slEl 2y (heteroaromatic)"S 5 WA 14 YA(member) o] W dE
2ZAZE 1gE wahy, Ak, Ak, FoaRE AU How e FHZARE AW, Hox sl
g2 dAs Y. oixdd g2 dedyridyl), FE(furyl), Elold(thienyl), &%
(pyrrolyl) % o]u]t}&H (imidazolyl) & Estettt. A7) dH=Zoldr| & slgx oz 3875 e 2ol o
o] dEzdA B T s Feke] BAE ¢ dn dEHRo> ] Bl J1AE A g2 shi ®
T 1ol AR wAEEAY Ao g 4

=)

2o Oﬂ Abgd AomA, A7) fo] "sE|EAF(heterocycle)"S o] FZo] X% WX I, AA, Ak
9 o RE FHE¥oR dud 1 WA 479 SEHIARE EFsH, 7oA A7) AAh E 3 FH=YR
= ﬁ‘a—u.ﬁii 2rslg , A7 A FHEgAsE Aado g 42138 (quaternized

i,

we) Azge Bt 7] AR Sethown Sgskse 45 99 d
A4 EE wa 948 ool RAE £ gt RS A2 fEd o HEgetel2ied

(tetrahydrofuranyl), H Eg}tslo| =23 ZH (tetrahydropyrrolyl), 32hd(pyranyl) % ©®HE#}3E}e
(tetrahydropyranyl) < X33y, o2 AE A= FEt. FHEAIZVE 2L 7149 Ay 28 sy
e 2 oo AFV|E A ALY Ay or X3d 4 Q).

Yo Alg"E Ao zA, 7] £of "W (aromatic)"> S EiE 1 o] 9] wEleA WS udE Xt
AY aAe=z FAE A9 SFES wItg. AVl nEle ExAE¥YH(monocyclic) EE EEAIEE
(polycyclic) ] Al=®Ed 4= k. H4d3sk xzle] o WAl(benzene), WFO|Hd(biphenyl), E Y
(terphenyl), WX &# (naphthalene) 5 Xg35t, o2 Aty = AL olYt}.

Blo] Abgd Ao, 7] &0} "dol=m AL (hydroxyalkyl)"S Ba ARk BA RAE 7HAH, of7]

oA A7l A st EE 1oolge A dApL -0H7 R A= drIE BEth stol=HA g e o
EZ_J'?_] Oﬂ"f_‘ _CHon, _CHchon, _CH2CH2CH20H, _CHchchchchon, _CHQCHQCHQCHQCHQCHQOH, _—_7-7/4\%-04 ‘EITX]% {%EH
g ¥t oz ARHE AL ohinh. HAYHow, A7) FolmBARANE Ank ~(C-C) R0 3

A (therapeutic)"& o (prevention), X5 %/ZE: ¥ (prophylaxis)S ¥

[o1 9% 1]
= =
deth. Anstdolgi o7l ASEE A4E AW ol tE FEE 2@

o

= A 85384 fa(pharmaceutically or therapeutically effective dose or amount)" ©]A4
75?%% FrEstrle Fie 5o #Aas deitk. 1 Ade AW H$(signs), T/ (symptoms)
o A=A AlzEle] oW & WHeld sojth. AEg FoFske o] ¥
99 }«] a7, & XEshy ol2 A A= e thYke ARl wet vpE Folt),

"Z=F(host)" TE "SkA}(patient)" T "9 d A (subject)"E= X B} HQ3F Aol E-f—)r

olty. Y] "sF, "EA Ee "IEAs dubdem 2w

(recipient)E& strh. 2o 7|Ad B 2wy Fogtinl ofg}

"SE'E S Agete FeE oFHoAE <tETE A

RoIA, ok e s=Y ASE agste] shrlel 71AE AR Zol AAE & 9
&

Belo] AleE AowA, A7

ol

f
i rlr

t
rlr
FE
S
o
=
w
@
\

ok (o
e
ot
=
rr
o
ol

% 24 A

=]
=

F

rl

AN
o Ho
ox

o] "ofA|gH o & 587158 (pharmaceutically acceptable)"& &&,
AMBAE A7rel A AHEEH7] ekl AW (federal) TEE F ¥ (state government)e] He]7]¢h =
% (pharmacopoeia) X+ o2 dutA oz Q¥ = oFd(generally recognized pharmacopoeia)el <]
HAes  ome. 471 &ol "HA(carrier)"s= AmAGL A Folu= sMA(diluent), HEA
(adjuvant), ZF7FAl(excipient) T+ H|3]Z(vehicle) S o, &3 oAy e Hyw {9 ¥35HH
o7 AFHA = F=

El

2=
o 1

rlj



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]
[0047]

SS=50ol 10-1988329

B2 A golA] Ao "ekAEF o7 38753 9 (pharmaceutically acceptable salt)" %+ "U(salts)"S

oJeAFe Eeh: AR BBl AHBln, AFHow WA Folshzdl AR A B: 7] F
set @A AAE SRS weAA AQEG.  omigdom s8/%R 9L solmzIzds

(hydrochlorides), 3lo]==H Zwnlo]=(hydrobromides), ¥2-¥|¢]E(phosphate), A °]E(sulphates), 3s}o]=
2741 ¥ o] E(hydrogen sulphates), <ZA<%XUY|o]E (alkylsulphonates), ©o}H<%¥4U|o|E (arylsulphonates),
ol 7% Z|o] E(arylalkylsulfonate), ol Al El o] E (acetates), Wl %] o] E (benzoates), A EH o E
(citrates), ZEollo]E(maleates), FFvldlo]E(fumarates), SAIUIO]E(succinates), ZEIO]E(lactates) 2
ElE# o] E(tartrates) EX 3= A F71%9(acid addition salts); Li, Na, K¢} 2 E7ﬂ T ol
(alkali metal cations); Mg %+ CaQ]— e Iy EF4 YG(alkali earth metal salts) B8 7] ofil 4

(organic amine salts)S £33 §= oy o2 AFFA = Fer}.

"okA) 84 A E-(pharmaceutical composition)"& M FAlo| A FoJdlrlo] e dejE V) AE IS £33
st Aoty o do] ofAEy AES ulgASHAE a7 Fo WhHel| AgetA Adstdct. F
Wol g Z(oral) @ BlZAF(parenteral), odE E°], AW (intravenous), ¥ (intradermal), 33}

W(subcutaneous), SY(inhalation), = (topical), 73 (transdermal), AT (transmucosal) %= T
(rectal) FAE X3t o|2 A E A2 ol

Bo] Abgw Aoz, A7) &o] "X (substituted) "> A FE A} Aol deolo] st Ei 1 olibe] F
27b AAE Z1ERE Adgd Aoz AfHE= e dvistd, wd A" Ao % 9A7Hnormal
va ency)ﬂ 29 A = e AT SRES AT, AR AR(keto)(F, =009 5, L

T AA; el 2o A A8E 28719] o= C-Cp &, sHI=FAI(-0H): C-C EFA7IE 7
it o2 AEE AL ofyth, APHom wWIE Iy ZUgE HZ=AIZY aele 1-3 A7)
Bl 74 Aol

r
_\1
o
ﬁ

o

Bowge b B shjelA, Bowwe Ak [0z Jehe T2E /HE 8gE mt e shsEe
2 3E7lee 45 AT
OH
R
HO
Formula |

o]71ol A, R g = vAgE WIS, dH2ZNYES B dHEASE aEiE AdY
d

A, R X3 e v X3 #Hd(phenyl), vhol#ld (biphenyl), 2-F &€ (2-pyridyl), 3-7 (3-pyridyl),
4-91d (4-pyridyl), 2-FeF<d(2-furanyl), 3-Fetd(3-furanyl) & o]FoH FozRE AMgxEg, A 74
oA, R C—Cip €271, C-Cp EFA7] T Slo]EFA7|2 o]Fof3l Fo2HE SyHo=z Ads 1 A

3 FE(moieties)(R', R'', R''"He= X3dc}. o2 FHA, RE 1'-A'-HEAD)AIL(1'-(4'-
methoxy)phenyl); 1'-(2,4-t]s}lo]==A)Hd(1'-(2,4-dihydroxy)phenyl); 1'-(3-3&1d)(1'-(3-pyridyl); 1'-
(v}o]d d-4-2)(1'-(biphenyl)-4-01) & o] Fo]zl Fo2RE Mg},

Eodlbo] okal F 3ol glojA, B @i Adukd [[2 YE = FE2RE VIR = 3HEE B A9 okAE
oz &47bsd 4 Agant:
OH X
R

HO

Formuia Il
of7lel A, X=H & -0HelaL, RS X3 L= HiX 3ty Weks | WS £ JHZAEY ug258H A
HEg,  d FdollA, R AF T HXEE - odHd, wloldld, 2-9Ed, 3-HEY, 4-9gd, 2-FHd,
FEtdR o]Foxl wFoRKFE Augdrt. d FEAA, RS Co €27, CChp EFAY] Ee ol=F4

_10_



[0048]

[0049]
[0050]

[0051]

[0052]
[0053]

[0054]

[0055]

[0056]

S=50ol 10-1988329

7|2 o]Fol TorRE EyARog Huy 1 A 3 FE(moieties)(R', R'', R'"'") o2 X3P}, & ¢
oA, RS 2'-FFH(2' furyl) 3'-FH 3 ~furyl)" 3'-FFL(3'-pyridyl); 3'-(2-wWEAFZL)(3'-(2-
methoxypyridyl)); 1'-(2,4,6-E¢]

| Hd)(1'-(2,4,6-trimethoxy phenyl)); 1'-(3,4-t]=4&F #Hd)(1'-
(3,4-dioxalane phenyl)) o & o]Fo]

Al

TogRE HAUra X=0HY u] RE& 3'-ygdo|t},
2 o] g F shellA, B W Itk (1122 Yedls 7328 7K 33E T 39 A
o2 3g7kse 4

E
=
:\_

OH R,

HOY

Formula 11

rﬂ

WA 3 F-t(moieties)(R', R'', R"'")2RE XFHrt. ©E oA, RE X3 L= HXSE: #Hd, Hlo]H
%_

d, 2-9d, 3-9ed, 4-led, o-Febd, 3-Fehd Ei 2-HEdsel =R | Fomny
Augnt, 54 FHNM, RE Rol Holw, R7b 1'-d9(1-phenyl); 1'-(4-shol = AAL)(1'-(4-

hydroxyphenyl)); 1'-(4-vEA)3Hd) (1'-(4-methoxyphenyl) ) ; 1'-(3,4-u=24eh) A d (1'-(3,4~
dioxalane)phenyl)); 1'-(2,4-t]8te]==A]30d)(1'-(2,4-dihydroxyphenyl)): 1'-(2,4-tw|EA3d)(1'-(2,4-
dimethoxyphenyl)); 1'-(3,5-TH|EAI#AH)(1'-(3,5~dimethoxyphenyl)); 1'-(2,4-tH|EA]-3-wHE=Hd)(1'~
(2,4-dimethoxy-3-methylphenyl));  1'-(2,4,6-E&HEAI#Hd)(1'-(2,4,6-trimethoxyphenyl));  3-FH(3-

j}i
il
,
9
—(ru
3
rN

furyl); 3-H Egtslo] =2 (3-tetrahydrofuryl); 2'-FH(2'-furyl); 2'-HEgslo|t2FY(2'-
tetrahydrofuryl); 2'-(5'-°ol&)-FH(2'-(5'-ethyl)-furyl); 3'-3&d(3'-pyridyl) % =3 Ri=Meo]xL
R=1'-#d(1'-phenyl) & o]Foz HLo2HE M=),

wowe) 7 ehfol oA, B wme dwd VR ehE tEE E shgE w= oA okt
ﬂ .

A7l A, T = olF e vd ARS Jehn
Ri& H CiCyp A= o] Fo)3] ToRFE Hdesar;

Ris @ Ex aA@E: 9es we, du2ges NZe we Ee FelmsAdn R

i

al =
(hydroxylalkyl moiety) o2 o]Fojz Fo Ry Hdeldct, EA FHoA, R H EE (oL, RE X
we owHaE; WeE wg oYW me £ dEeAZeY w8 £ (-Co So|E2AT (-0
Cp)-0MEZHE Aeldr, I o FdoA, Rye C-Cyp €271, C=Cp EFA7] e o)== 72 o] Fof
A ForRE =gxoz MUy 1 YA 3 FE(noieties)(R', R'', R'"'")SZ X&Hr}t. vE FHA], R;
© AF Ee g d0d, bleluld, 2-¥eld, 3-¥Ed, 4-¥Ed, 2-Fd, 3-Fretd e 2-H EgsH

ot

_11_



10-1988329

s=sq

1'=(3",5'-vul5AD=Ad; 1'-

=
5

?fﬁoﬂ/ﬂ, R1:R4:H, R

Fol=FAEd; 1-(2' 4" 6-EHEA D) ZHE HAeya; R=Me, R,

S

3ol

1|_(2| ,4‘_]:]

=
51—

=0H, R

(3',5'-4

CH,CH,0H®] o}

H, Rsi= -

=R,=

AD#dolaL; Ry

==
—

t71e] =

S

[0057]

HA

2=
4 5

Al-3-HE) A d (1'-(2,4-dimethoxy-3-methy! )phenyl) ©]

=
=

1'-(2,4-t v

L
L

3T, Rs

: RlzRq:Ho]

[0058]

Fol==A])# D (1'-(2,4-dihydroxy)phenyl); 1'-(2,4-t] <A<

S

1'-(2,4-4

(e}
A9, R

=Hel

© Ri=Ry

[0059]

1'-(2,4-t <AL AN AL (1'-(2,4-dialkenoxy)phenyl) HE 1'-(2,4-TjHlA S A])

Hd(1'-(2,4-dibenzyloxy)phenyl ) ©]

(1'-(2,4-dialkoxy)phenyl);

Fo] = A]) ) d (1'-(4-hydroxy)phenyl) ©]

-3

1'-(4

Rs+=

3

Nd

[0060]

_ol}
=

(Ci=Co)

lo
o

1L, of7]olA R

2=
4 5

1'=(2,4-1] (CO))R'(1'=(2,4-di (CO))R)) ©]

R

o
3,

=Hel

=R,

TR

[0061]

o] 7]l A

1'-(2,4-0] X138 B d(1'-(2,4-disubstituted)phenyl)o] & 4 §liL,

Rs=

[e)
45,

:H?_]

o R=Ry

5

el

N

[0062]

= &= (Cl—CZO)_?——_!'

3

OR =¥ Adesar,

2
=R g -

71 A8

}6]'

E
=

Fol= =) #Hd(1'-(3,4-dihydroxy)phenyl), 1'-(3,4-T]H|

S

1'-(3,4-4Y

2 REOHSD A5, Re

: R1:H

|

N

[0063]

12— SAD A (1 -

Fo] ==A1) 7 d (1'-(2-hydroxy)phenyl) ,

-3

1'-(2

AN A (1'-(3,4-dimethoxy)phenyl ) ,

Fol = 5 A W (1'-

-3

(2-methoxy)phenyl), 1'-(4'-HEA]) AL (1'-(4"'-methoxy)phenyl), #Hd, 1'-(3-HH5A|-4

(3-methoxy—-4-hydroxy)phenyl)¢] 2 4= ¢lt}.

A

s

7

g

AAE @

fol= =AMl

S

,4-H

gl

3l 2

At

A o)
b BRES

22

1 714

S

H71 4

Q13

o

C-NMR HlolH =

=1
=

H_

o] Utt.

Ton

N
B

o}
i
A

N

19 3}

w2

[e))]
=

ahleh,

Lol 714

3T
ar

E)

pud

g 1Cs #k

I e o] setEsel o

o ol

fo] =% ]

3+ 2,4-T)%F

AT

2=

3T
ar

[0065]

1 71A1=

3

1] spete

+

i)
=

H_

At

TR

Np
B
o]
il

)

[

o
Ak

3

o <]

H
H

ey

Aldl 8ol 71A1E

ol A)
= =

AE 1Cs

=
=

af

o 9

e

7&2

A Ao 7]1%3H

=
=

Al 7ol 71 H €l

A &g},

(LDso) &

=
g

A

-
X

3} e A

g A

g

s

N

s

7

g

FAAE A

Z

b2, 4-T)sto] =S A Al

ks
<

A3

77491

I119] o

Q4

32

-
3t

[0066]

=1
=

H_

ATt

B

Ny
=]
o]
il

ﬂl

w

™
w0

X
N

o

=
7K
oy
AR

_12_



[0067]

[0068]

[0069]

[0070]

S50l 10-1988329

T2 o] FEEol i 1C, gk =3 & 300 ZIAsHIY.  dnky 119 spehes A9ty ffsto],
#

e
'z
1,
=
o
ot
i)
il
[o
X
)
O

QoksiAb, F 1~49] 71AE SFEELS WA EHEA|UolA] @AMyt ofyg} BI6-F1 Ao 9§ Hhde]
A E "ok JAE YEMHATHE 5, = 1-9). AESAL mFzoAnt AFAFHAY. F 59 i =
= SBES(Z, 33E 7, 15, 16, 17, 18, 19, 24, 25, 30)< % 109 & So] AW Ay e gtz o
2 AREEE I Al AR #4849 AEeit. 3R G2 (Bl ZA VoAl ) 20 pMo] T,
A (G2 (p9-2 HAW) 303.5uMolt), 7180z HAEH FJIES F T(FTE 16 D 25)= A

R 2
Ao 8ell 71|l Az} o] oWt SV AEEA flo] A R R A vR-stolEY s

AR Aolw shte] BzAdelAl oAAE EdsHs oAl 2YBe mPyPh ¥ @
o o

o+
2AEZA AFstd F A, oE EW, B Uy 24ELS A5E

A7HAlo AFeE 5 k. HIHAE AZAE 9 sMA e v EEA AMEHE &40

& HIHAY o= E(water), B ¥ (buffer), 294 (saline), BA | (Ringer
solution), Y~ERZ Q2 §M(dextrose solution), THE(mannitol), A2~ &M (Hank's solution), WH-A
(preservatives) % T2 Agld #HE AF S8 M(aqueous physiologically balanced salt solution)g 3¢
3ty o2 ATE = AL olYyr. AR (fixed oil), F7]E(sesame oil), o€ 2| o]E(ethyl oleate) H
= EfSFAlgtol=(triglycerides) &} Z2 H|FA H|FE me A&E & vk, vE F89 AFS AUF
FHE2BA YA EE 2 ~(sodium carboxymethylcellulose), AEZH|E(sorbitol) Hx YlA~Ed(dextra)d #S
A% S7A(viscosity enhancing agent)E X335t AN S Eshsit}l.  H7HAl= =3 534 (isotonicity)
2 3lskx oA (chemical stability)E ZA3A71E B2 22 v H7lE(additives)S X3HE 4= ).
B9 o EAdHo]E ©]¥(phosphate buffer), wlo]7}lRU|o]E B (bicarbonate buffer), EZZ2~ HH
(tris buffer), 3]2E]d(histidine), AEZAH(citrate) ¥ S Al(glycine) TEE IAEY =FJES Z3s}
3, WA o= EDTA, tiul-(disodium) EDTA, BHA, BHT, WIEMZ C, WIE}Y] E, At]g Hlo]dule]E
(sodium bisulfite), SnCl,, ElWlZ2AH(thimerosal), m-F&l|Z(cresol) & o-FA#E, ¥X=2TH(formalin) %

us!

Wld o= (benzyl alcohol)S X FSIA T o2 AdH A= v, T AP FAE f3 dg) == &9
I 22 A-Eg dAA] BEE = e IAA BE 1A F shUd § dvk. wEkA, vlgd AFdA] H A
= 59 Ao #7E § e Hud B EE AESd gREZ A, A3 ¥ &E-Y(human serum albumin),

2 o] o FHoA], V] 2SS T3 HEA e g9AE XY 4 . REAE d¥8™oez BA
AEZAA (bioactive agent)ol] hat &5 AWETHA HF-SS dulx oz = Aolt}y, AA3 BZA

FulE(aluminum), wFZUl4E
(magnesium), & (copper), ©}(zinc), A(iron), Z%(calcium) F T}E F5 o] 7]%3F H(metal ion
based salts), 2#7(silica), ZFFFALE=(polynucleotides), EA0|=(toxoids), T3 wMA (serum
proteins), Hiole]2 =® d@wA(viral coat proteins), TS vre|gol-2] A ZE(preparation), 77} <¢lg
¥ & (gamma interferon); ¥E Elo]EW~(Hunter's Titermax) R FA|(Vaxcel. TM., Inc., Norcross, Ga), #
H] B ZA(Ribi adjuvants)(Ribi ImmunoChem Research, Inc., Hamilton, Mont.Z%E 45753 e 2=

o
S o M 7E '
= xRol= RBZA(Freund's adjuvant), T} uvrgol Alxs AR <

2= = A=

_13_



[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

S5S0ol 10-1988329

T & A (block copolymer) HWZEA; 2 & A(Quil A)(Superfos Biosector A/S, Denmark@ZY-E] 44=7}s%h) <}
22 At (saponin) B 239 fFEAE EFsI ol AgEE AL ofvtk. @HAE HdPAoE XnE &
FollA ARTE AES] WV|E FTH7IE sEEolth. AHE w@Ae i wE 24 Al¥ (polymeric
controlled release formulations), A¥&|4 ]2 & (biodegradable implants), 2|3 (liposomes), ©BFe]|&] o}
(bacteria), Hlol2]X(viruses), ¥ (oils), ol=HZE(esters) @ =8 Z(glycols) S XSS o2 A|ghe =

AL olrt, AHAD GAE Ax2ZA B E3Eo] 9= AFE dedx & 970 ~(Lippincott Williams
& Wilkins)oll <Js] =39 "#9el: 38 = A% (Remington: The sciences and Practice, Twentieth
Edition)"ol 7]A1=o] Art.

d TFEAA, AV 2EES S5

= 2 S =gA BEske wE Alold A ¥ (controlled
release formulation) 2.2 AZHETE, EHAA A1EEH HAo2ZA, W& Aoy AP HE Aoy H|g|Zd &
o] 2AES 3t A HI WE Aoy nFEFS ggAlel F LA S Aotk ulgz 3 W& A

oy AP AENI(S, WA 54 (bioerodible

\,
=
S
*

Eoatmo]  FAES ggdAdlel = dEz 9o w9l
& (enteral) (F7) Fol, 21 )
ofUth, B W mE A= WHe AR Fage B iy z

= =
AHIE RS FRE Sk Al iAo s ®

rlo

o

A FEAA, 2 Ao AmA= Ail(ointment), HA(gel), A (lotion) & A8 wWo]2(cream base), H
= A (toothpaste), T7 AHA(mouth wash) = A =2 Ao 3Z®, == ddd(emulsion), A
(patch), =4 (dressing) %¥ wlAZ(mask), ¥]HZA 7 Z(nonsticking gausze), % (bandage), =%
(swab) HE+= F=22 9lo]X(cloth wipe)E ¥ THAW o2 AHA = F+= XNF5TH RAES gH A= F
ost7] gk FgAel & &zl dojo] Ak Hhgd oste] FHA O R FojHT),
A5dA 2dES Fo el wt oeket 49 FoF FuE Fod F vk, W] 54 W
2 o] X858ty 2AES B Wi YAl AYstE ¢ . B wYge] XsA=

=] (e}

=
S LHEE, U9 AsE Al Tl 4 vk, Rold] 54 gde A

1z23F4] 0.001% WA 100%9] HHA=HE o

s ml 913, 54 ookOL AR SR sl MelE kel 2,4-Tisel=EA WA AA, 65

A E g, 0 WA 15%] A sk, 20 WA 7%(HkE

sHAl= 3 1H7<1 7‘7)4 ghEdl e A9 24 e 34 s A(equivalent) 2 o] Folltk. GE A,
47) das Zogd-oay vetd MEAE £3e 5

o FdeA, A-g A" A7l AlTE A ZE oAl wEY & EH Aok dhte 2 4-tItol=

SAAA FAA 9 A ol'HA S} Al 2="l(emulsifying system) &2 O]TOV]E} A7) olEAs Al=ge st
T 2 ol WA, oF Eo] 0.1 WA 1%9 N N'-#HEAR AN -[3-(FFo] == AW € )-2,5-1] & A-4-0] N
=Y d ] o (N,N"-methylenebis[N'-[3-(hydroxymethyl)-2,5-dioxo-4-imidazolidinylJureal) (o] 1] 5] o}
(imidurea) USNF&}E= ®WAom A4rsd), 0.1 WA 199 L7 4-slo] =2 A wl X o] E(alkyl 4-
hydroxybenzoate) (& E9¢], Y3~EFE(Nipastat)dhs 4EH Yuk A44( Nipa Laboratories)Z2%FH
S7bss EEE), 0.01 WA 0.1%9]  A0%  HE 4-sto]=EAMlze|o] E(sodiun butyl  4-
hydroxybenzoate) (UI5-8  AT]&(Nipabutyl sodium)e]gls HFHoz Ui AFLAzZYFE d47tsd), 2
0.1 W= 2% #H=Alel e (phenoxyethanol) @ A, wigAstAE 2 A 1099 ZSAldE@ 4=
(polyoxyethylene alcohols)(d]E So], AEraE 2 1000(Cetomacrogol 1000)0]2He FHEH O Q47153
EFE), 10 WA 2509 2Hokd L (stearyl alcohol), 20 WA 60%2] 9 ztebadl 2 10 WA 6569 =

o A, A3 AL AA Aol (liquid phase) LEY 7w A3 (cross-linking) S 7FAE 329 12} o)
Eg ~(three dimensional polymeric matrix) W]l A|3tE o] A= WA (semi-solid) A|2=ElO&2 o] Fo|XT),
7] WA AL o F Eo], 0.1 WA 2% WY 4-dlo]=F Al x ol o] E(methyl 4-hydroxybenzoate) (e z}z}
W (methyl paraben)) TE HmAlo|et2-r]yd X (differential) S FE st FOZRE MALXvl o] A3

A g st e 1 o] wWRAI S, oAl g B o] AHo® dhute] 2,4-tsto] =5 A
A FAH, dE Bo ZPAE, Zgddd FYF £ T2dd Iy 22 0 WA 20%9] B3 4 S

F
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

S5S0ol 10-1988329

+=(water-miscible) F7HAl,
A 712k (alginic acid)S X33}
(methylcellulose) % JFEEA]2
AU AT o] A A= &

! Edf AN~ (tragacanth), € (pectin), 7F2}71(carrageen), ©}7}(agar) 2
‘ELP—EE%H AEEARE o] 2 A A= g A AHE e dudEZes
arboxypolymethylene) (7}2 X 3% carbopol)S X&3tE= T O ZH-H
St e w-ghA 3eHEY ¢ e 0.1 WA 10%, BFEFEAE 0.5 WA

Ir aﬁ rw e
)
)
) mm
rYU
g

2%2] <7 Al (thickening agent)ﬂ' A BER olFod ¢ 9y, & HAI wolx(base) = 70 WA 90%2]
Zodgd FEF (A= , "= 3 AW (U.S. National Formulary; USNF)Oﬂ wel Al z2E 40%2] Eg] o
g F8F 33507 60%4 :“ﬂoﬂ‘% 28T 4005 Edete Egodd SF Aa), 5 WA 20%°] &, 0.02
WA 0.25%9] FAEA(AE Eo, FEstE sto]l=FAEFd(butylated hydroxytoluene)) 2 0.005 WA

0.1%2] Az o]EA(chelating agent)(lE& &, oddigo}ldl eEg}o}yELt(ethylenediamine tetraacetic
acid; EDTA)) e} A, o] 44l el i Wgo] Hojx shte] 2, 4-tsto| =EA WAl FAA R o] F o]z},

A7lel] AbeE RomA], fo] ATE wtebE(soft paraffin) & T8 Ei= A Wo]x WAl A¥E weby @
LA AxE sgs xghett. A7) &o] ghsd(lanolin)S AA FEA(wool fat) B AAH FEAE
Eged. gl fEAE 53 a5 Bed mb 884 542 0380 A8k saos wyd
d=ds sy, gEde o4 F5AE 55 dhesdo gigk gictoz A kA W n]g8-3 QAo F
AR AREHE A e WE A FetE W E9ES I3En | o2 So fhEd gAEEA HE ¢ A
o},

AHgE ¢ Qe e HEde A4 seAls 2XHA 649(Softisan 649)2A 4E A Qe AXTEAE
"Softisan A EH O R 9ZrlEer  BHo|d), tolupatol & wwl EAS|AM(Dynamit  Novel

[s} =
Aktiengesellschaft)ZHE <JF7Hs3t AZTEAF 6495 HA ofx] AWk, o] AAH oA isostearic acid)
2 oolt]@ Ak (adipic acid)e S AH o 28| Z(glycerine ester)o|il; A EAIL H. FEAEET 93|
=) B ATH(H. Hermsdorf in Fette, Seifen, Anstrichmittel, Issue No. 84, No.3 (1982), pp.3-6).

g Adxn e Y Ho]xe] HREoRA AV dFE tE Ed ¥ ORE9 EAEL 1T i =4,
dE 59 oFd(pharmacopoeia)dl] ¥=9]%o] gtl. ANERIZH 1000 Auk2! CH;(CH,),(OCH.CH,),0HS 7}AH,

=
oJ71el A m 15 = 179 4 3L, n2 20 WA 249 5 vk, B3 Sl =HAIEFALS 2,6-H-tert-
d-p-A 8 E(2,6-di-tert-butyl-p-cresol)olth. UIABtEE wWE, o4, Tz 5l 549 4-dlo| = A 1
o|E°] Ef=oltt.

2 e 2AEL 7129 FAEH Teol 9 AxE 4 Jrk. wEhA, dE S0 UA] dFE 2AEES
o on wHEAFAE 60-70CAAN AZE et w1 upd A detd 2 gy T ORY FEA
e 34 A5 34 £stowxn AeHom Axd & Jduk. I F, V] EFES AF2oA WA

, IE2EF2EZo]=(corticosteroid) ¥ Fole] thE AR 3 F3Z4(mupirocin) 2] 3tH 2AHA Z

al
% % (hydrated crystalline calcium salt)S #7}star, F83l7] BAHA7]17] 98t

o]
el ddglel, w59 WEHd ATl wek 54 58 (dose)o] ArEAT. A7) AdFE 4 AGE

=

o

Il A 85E 93 A3 FokeF(dosage)S AASE ] Bask A7) ALY =7 A3 (definement )& %
AR o8l Bz o]FoA = Qlu, IR 53] EUd A" FF AR 9 HAY we Bxd A
g flo] B9 o BTAAHom FIyF= Ao HY el ot o] Fofare HAs g-ukS(dose-
response) HIOJE|9} g ALRE = Tk AA3 7] Y3 yE HAHAH] ALES T

wowge] Bzl Al ¥4
8l g oo @A clad £ )
e 2 4-tietol ERA A A TS

e PHE W ool TPk A G4 Ee s Arlel 159 JAEe] Qe

o el Aol shyel & wiel HeAuold SlAAE A% Aaw she B Folsh A%
3L 53] ]

Bouge Bealdoldel B4 Ex ek wehd A4l ool olste] $EEE AYon nEWE AAE
Amahs WHe AT, olsh e WHe Bol AR A% ge Anshd fazel ¥zAvel o
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[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0094]

[0095]

[0096]
[0097]

S=50ol 10-1988329

Yo A" Ao, "XR(treating)"= AW, o T IS AASH] 9% At e (management)
7t Bﬂz(compllcatlon)«] WS oubelal, S e RHISES S3A71A

wul 3.

= H

=5 43kS AASH] fste] 2 Ui g FAE Xt g FAMsHAE, "AR'E
A (EE) e AE, dHe Ay = g2 vH)gdAEd A Hojx el dZ(deleterious) T T
d3kS wHtil(reversing), 3Al7]3l(alleviating), HA3AZ7]3(minimizing), JASHAY(suppressing),
% h=i

ANZIE RS T, Ase S8 Y/EE 1A% ol (pathology)ol /A= 3 A &HH.

2 oo dglde] s T n2X e Exd ddEE 2y 2 Ao o 9 A5 5 9% UHS o A
Tk, 7] e A5H fFaFde] Hojx st £ wie] 2 4-tsto|=sAMAl EES IS H8
2 3t FAA WHEA EE gHAHoR Foste AS xsith. W] By e 12X 2 FE
AEy Ad 2 Age ¥ w3} (skin aging), 7]¥l(melasma), 7+ A (liver disease), & 3} (thermal
burns) 2 XA A (topical wounds)ol el oFr|¥E b A2 vk (hyperpigmentation spots);
(fungal), Alet(microbial) B wHlo]l#A(virus) Fel s oEE AFA Ao 93 ¥R ZA(skin
pigmentation), WM¥F=(vitilago), % (carcinoma), =2=F(melanoma) Wk olyz} o2 EHE5E9 v7 As

S Egsht, A= AL oyt

o=
A7 W =3 HY, A, gEER L
(darkening) % <+4& |2 F Q. =AY H
(wrinkles), % 3¥(saggy skin), i+ FHe FE(line) ¥ v3a ME(dark circles),
(soothing sensitive) MHE o3l X &3lal, 35 (dermatitis) 2 & o dejx &
st AFEE = Q.

r&{
i)
rlot
tlo
B
jall

A7) Z1AE vRe AW 2 Azl ot d X8E 93 aAE SR olyzl, B JAE X534

24ELS e g5 A3t g8 (e 1ast1c1ty) i AdE =3, ZstdE Fde g ¢ #g=

(texture) ® ZF7Fe FAA(flexibility), % (smoothness) % <14 (suppleness)S
(e}

T ogE JEdA, B owdo 2 4-tsfo]mEAMAl SmAl wlel. ok, Fa 9 g2 Az zwu
(browning) % A W3l= oA 5}

at71e] g ¥ wHE AWstA flste] Foix Aeojvk. ey, B2 o] AAjdlEel AAEA ZAE
54 2R FAEE= Ao] obdS olsfstoloptt Atk mw 58E ek sUHHCR e 2AE
of vk ool mE FuTAES2 WAA ditel] dA FxmA Sds] FdE Ao

AAl Y

HO
Formula |

@ BEEA (bromobenzene) S ARt ARkA 19 S3ES wHEA 1o 7|Alg A
shlth.  xrdetAE, dwkd 19 utoldHld sEtES AAg ofd HEwlo]E(aryl
bromide)E AF&3le]l W33l 28U 2 A 2F(Grignard reagents) & Z%-E] Ni(dppp)Cl, &S A&l Ful}
2% vkS-(Kumada coupling reaction)(Tamao, K.; Sumitani, K.; Kumada, M, Journal of the American
Chemical Society. 1972, 94. 4374-4376)& A1 = wlA7]o] A4 @A} W& (reductive debenzylation
reaction)ol 2ol&l A Z3}tt.
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[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0105]

[0106]

[0108]

[0109]

[0111]

[0112]

SS50ol 10-1988329

Br

W i) Mg, 1. THE OBn (N RO AME SR
. i
" OB
if) = ii) BBr,, CH,CIL,
B0 HO
BnOy

Ni(dppp)Cl; THF

B2 14 g3l g ¥ A 8y o 4'-wEAglol#HY-2,4-T] 2 (4'-Methoxybiphenyl-2,4-diol) (1) ¢ A

f$ets= agyE A oS wrEY] 9ste], 4-B R R eh] <4 (4-bromoanisole)(2.80g, 15mmol)S THFO] &afA1Z
w14 %ZH(magnesium turnings)(480mg, 20mmol)¥} &9 =(iodine)(2k7H(a pinch))Z AHgsdct. = F,
71 gz AeRE 0TolA THFRel &alAlzl Wld RaE 4-2 2R 2EAE(benayl protected 4-
bromoresorcinol)(3.7g, 10mmol)®} Ni(dppp)C12(2.7g, 5Smmol)e] ¥t golo] Hrlslivl. A7) wg &S

AL S BFE A8 HEAA & 308t A2l wakskink. o %, ] vks E3ES WA A, o
2y ZFE7o|=(ammonium chloride)® #AAA|7]aL, o€l olAM|E|o]E(ethyl acetate)® FE3}al, FF=E AH

skar, 4 Na,SOi(anhydrous Na,S0) % AZAI71AL, o #pAl7]aL 3] S8 7] (rotary evaporator)ol Al &5A]7]

3, A9 gzvuEaddsE AAste] WA (off white) TAEA AT WA E(coupled product)(1.98g,
50%)& LTt

O A Ao A7) A AAEE(1.5g, 3.7mol)E 1 F WE BEIE AASY] 98t 343 Bk
o] ZAEH(150mg) Aol FviEFel 10% Pde} 15mL THF/MeOH(1:2) ®o] LA o] gy =
(ammonium formate)(1.9g, 29.6mmol)Z AR}, ZHulE A A7 gk Ago]E(celite)E F3F o3 3|
Ay FRviEgdy 2 2 YA E(crude product)S At A A 24 3tE 1(720mg, 90%)

i)

o
ne
32
O

'H-NMR (MeOD, 500MHz): §&7.152(d, 2H, J=8.5Hz), 6.718-6.762(m, 3H), 6.443(d, 1H, J=2.5Hz), 6.241(dd,
1H, J=2.5 & 8.0Hz), 3.663(s, 3H).

kA 1o WA FeE -4 18 FR)E LT 22 BES ASet] 593 ZREZ we dAdssl
ok = FE&L 40-50%= thFEtgiT).

wlolHd-2,2' ,4,4'-H| E&-L(biphenyl-2,2',4,4'-tetraol ) (2)

H-NMR (MeOD, 300MHz): &7.007-6.953(m, 2H). 6.378-6.327(m, 6H). C-NMR (MeOD, 75MHz): &157.971(6C),
130.246(2CH). 107.134(2CH). 102.589(2CH).

4-(F 8 9-3¢)dMAl-1,3-52(4-(pyridin-3yl )benzene-1,3-diol ) (3)
H-NMR (CDCls, 300MHz): 68.829(s. 1H), 8.539(d, 1H, J=3.6Hz). 7.885(d, 1H, J=7.5Hz). 7.605-7.261(m,

13
1), 6.753(s, 1H), 6.711(d, 1H, J=8.4Hz). C-NMR (CDCl;, 75MHz): §157.036(C), 150.534(CH),

137.420(CH), 136.926(CH), 134.400(C), 131.618(CH), 129.237(C), 127.931(CH), 120.872(C), 106.821(CH),
101.769(CH) .

4-(4'-3}o| = Z A uto] H'd )Wl A-1, 3-T] 2 (4-(4'-hydroxybiphenyl )benzene-1,3-diol ) (4)

1H-NMR (MeOD, 300MHz): &§7.511-7.183(m, 9H), 6.88-6.83(m, 2H). 13C-NMR (MeOD, 75MHz): & 156.949(3C),
141.204(2C), 132.709(2C), 128.557(2CH), 127.893(3CH), 126.256(3CH), 115.472(3CH).
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[0113]

[0114]
[0116]

[0117]
[0118]

[0120]

[0121]
[0123]

[0124]

[0125]

S=50ol 10-1988329

(% 1]
QUBIAL |o] CHEXR SIEHE
= B A 9]
=He TE El 2 AILFOFAl 218
O ICshr = 12.8 uM

4'-Methoxybiphenyl-2,4-diol (1)

HO OH ICs0: = 600 UM
Biphenyl-2,2' 4.4'-tetracl (2)
HO™ I 0OH

= ICs: =05 uM
4-(Pyridin-3yl)benzene-1,3-diol (3) | N

HOY OH

ICqt =700 uM
4-(4"-Hydroxybiphenyl }benzene-
1.3-diol (4)
el g Quta [19] 85 o
OH X
R
HO
Formuia Il

A [19] SRS w3 2o el A3 ol AzsGT. ARslE, W 28 Fxsel, Ay II

o] A7t ¥E vdAdd g (diphenylmethane) 3}gES &d 3| =(RCHO, o]7]olA RS H8kE T+ &eH|2 Wk
% D)ot @7 aguE Bt Aekew Axd F, 1 Ao (in situ) 1 A A4 WA sol=sa
7](benzylic hydroxyl group)® ©<2F3}(dehydroxylation) % WlZASA] HW357]|(benzyloxy protecting group)

o edaste Yot

[9H-&-2] 2]
LR . J— OBn OH X
By, DML THE Pd-C/ AMF ¢
—_—
a“ = R 'R
ii) OHC. T /@A
B0 BnO) reflux HO

w82 20 WF EH WY o 4-(FE-2-ddE)AA-1,3-t] 2 (4-(Furan—2-ylmethyl )benzene-1,3-diol ) (5) 2]
#4

U2 AlekS d7] ko], THR &3A171 vl1ulg Z7H(480mg, 20mmol)¥} 8 2 =(9Fzh)
R A2 A= (benzyl protected 4-bromoresorcinol)(2.80g, 15mmol)<S A 2d %, 0T
2 2-furaldehyde)(3.97g, 10mmol)e] nwk &Mol H7letict. A whg EFES A2
A EEE P, 3N FQF dedA wuksigltt. 1 % Y] ERES GEE FRool=R WA,
g opAElo|ER FEsla, P45 AFHE, T NaS0,E HAEA7IA, 3H FerldA o3t FHFAT|

A4y A=2vtEad 92 GAlste]d AFE A E(3.0g, 80%)S LUt

7] A AFE(2.5g, 6.5mmol) S 1 F WA RBIIE AASY] fste] FiFstelA @ Ao SujEe
10% Pd(250mg)9} THF/MeOH(18mL)oll &-3|A171 FgFe] dRg Emo]E(3.33g, 52mmol) = A28k WA 3t
O|EE A7 9] FiA %"“45} ok @ Ast g Bt dojwtt.  @met FAll, FulE AASY] 9l
A7) W ERES AGOlEE Bl AFea, 2 AHES 47 fEke w5, A9 ARnEH



[0126]

[0128]

[0129]

[0131]

[0132]

[0133]

[0135]

[0136]

[0138]

[0139]

[0141]

[0142]

[0144]

[0145]

SS=50ol 10-1988329

oJs] AAste] WA uA A 3eE 5(740mg, 60%) R ofyg} Ak3lEl 3FEHE(X=0H) (270mg, 20%)%= LA
. H-MR (MeOD, 500MHz): 67.306(dd, 1H, J=1.0 & 2.0Hz), 6.8565(d, 1H, J=8.5Hz), 6.8085(d, 1H,
J=8.5Hz), 6.3155(d, 1H, J=2.5Hz), 6.2965(d, 1H, J=2.5Hz), 6.255-6.223(m, 2H).  H-NMR (MeOD, 125MHz):
§156.604(C), 156.504(C), 156.064(C), 155.556(C), 155.290(C), 140.575(CH), 131.443(CH), 130.325(CH),

116.098(C), 116.973(C), 109.761(CH), 106.303(CH), 106.111(CH), 105.156(CH), 102.513(CH), 102.061(CH),
79.946(CH), 67.489(CHy), 35.257(CH), 29.875(CHy), 27.102(CHy), 25.218(CHp).

A 119 HEH BFE 6-11(E 28 F2)F AEF S0 AL S BAF A wsAo nek 34

S
FAt. & FE2 50-60%% vttt

4-(F-3-d g )ellAl-1,3-t] 2 (4-(Furan-3-ylmethyl )benzene-1,3-diol ) (6)

ol

'H-NMR (MeOD, 500MHz): &§8.39(d, 1H, J=2Hz), 8.28(dd, 1H, J=5 & 1.5Hz), 6.63-6.69(m, 1H), 7.25-7.28(m,

H), 6.87(d, 1H, J=8.5Hz), 6.31(d, 1H, J=2.5Hz), 6.24(dd, 1H, J=8 & 2.5Hz), 3.25(s, 2H).  C-NVR
(MeOD, 125MHz):  6156.897(C). 155.797(C), 148.727(CH), 145.584(CH), 138.672(C), 137.021(CH),
130.536(CH) . 123.476(CH), 117.446(C). 106.221(CH), 102.283(CH), 32.196(CH,).

4-(FFPA-Ld e )l A-1,3-t] 2 (4-(Pyridin-ylmethyl )benzene-1,3-diol) (7)

'H-NMR (MeOD, 500MHz): &§8.39(d, 1H, J=2Hz), 8.28(dd, 1H, J=5 & 1.5Hz), 6.63-6.69(m, 1H), 7.25-7.28(m,

H), 6.87(d, 1H, J=8.5Hz), 6.31(d, 1H, J=2.5Hz), 6.24(dd, 1H, J=8 & 2.5Hz), 3.25(s, 2H).  C-NVR
(MeOD, 125MHz):  6156.897(C). 155.797(C), 148.727(CH), 145.584(CH), 138.672(C), 137.021(CH),
130.536(CH) . 123.476(CH), 117.446(C). 106.221(CH), 102.283(CH), 32.196(CH,).

FAshE =200 B dojxlen, Ay AmviEIde] o deAor FelHdui(ere] setE 11
= Fx).

4-((2-MEA T g d-3-)vd ) Al A-1,3-1] 2 (4- ((2-Methoxypyridin-3-y1)methyl )benzene-1,3-diol ) (8)

'H-NMR (MeOD, 500MHz): §7.9015(dd, 1H, J=1.5 & 5.0Hz), 7.277(dt, 1H, J=1.0 & 7.0Hz), 6.778-6.823(m,

OH), 6.313(dd, 1H, J=2.5 & 6.5Hz), 6.239(dt, 1H, J=2.0 & 8.5Hz), 3.935(s, 3H), 3.749(s, 2H).  C-NWR
(MeOD,  125MHz):  §161.927(C). 157.766(C). 156.578(C), 155.941(C). 143.115(CH), 137.880(CH).
130.828(CH), 124.794(C). 116.493(CH). 106.133(CH), 102.098(CH), 52.482(CHs). 28.505(CH,).

4-(2,4,6-Eg v Ex &) AA-1,3-t] 2 (4-(2,4, 6-trimet hoxybenzyl )benzene-1,3-diol ) (9)

H-NMR  (MeOD, 500MHz): 66.587(d, 1H, J=8.5Hz), 6.242(s, 1H), 6.239(s, 2H), 6.106(dd, 1H, J=2.5 &
8.0Hz), 3.978(s, 3H), 3.775(s, 6H), 3.703(s, 2H). C-NMR (CDCl,;, 125MHz): &160.150(C), 158.100(2C),
155.986(C). 155.509(C), 132.723(CH). 119.535(C). 109.882(C), 107.232(CH), 103.475(CH). 91.531(2CH),
56.258(2CH;) . 55.802(CHs), 23.157(CH,).

4-(Z[d]1[1,3]10 &5~ ) WlAl-1,3-1] & (4-(Benzol[d][1,3]dioxol-5-yImethyl )benzene-1,3-diol ) (10)

'H-NMR (MeOD, 500MHz): 66.775(d, 1H, J=8.5Hz), 6.62-6.68(m, 3H), 6.295(d, 1H, J=2.0Hz), 6.202-

6.223(m, 1H), 5.842(s, 2H), 3.733(s, 2H).  C-NMR (MeOD, 125MHz): 6155.840(C), 155.124(C),
148.362(C). 146.548(C), 134.234(C), 131.868(CH), 121.597(CH), 119.754(C), 109.431(CH). 108.687(CH),
108.154(CH), 103.761(CH), 101.299(CH,). 35.949(CH,).

4-(8o) =24 (9 U-3-2) v g ) el #1-1, 3-t] &(4-(hydroxyl (pyr idine-3-y1)methyl)benzene-1,3-diol ) (11)

'H-NMR (MeOD, 300MHz): 68.528(d, 1H, J=2.1Hz), 8.355(dd, 1H, J=3.6 & 4.8Hz), 7.820(td, J=1.5 &
7.5Hz), 7.353(t, 1H, J=5.4Hz), 7.086(d, 1H, J=7.8Hz), 6.315-6.267(m, 2H), 6.067(s, 1H); Aw|s F&
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(minor partial): 8.497(d, 1H, J=2.1Hz), 7.018(d, 1H, J=9.3Hz), 5.661(s, 1H). FC-NMR (MeOD, 125MHz):
§157.659(C), 155.283(C), 147.120(CH), 146.694(CH), 141.308(C), 135.144(CH), 127.604(CH), 123.495(CH),
120.885(C), 106.466(CH), 102.231(CH), 68.285(CH).

[0146] [X 2]
oAl o] thgH e E
= =L =3 ))\:!o
2l g = - & £l 2 AILIOTH 28 Y
4-(Furan-2-ylmethyl)benzene-1.3- OH ICs: = 1.8 uM
diol (5) 0
W/
HCY
4-(Furan-3-ylmethyl)benzene-1.3- OH IC55: = 3.0 uM
diol (6) 5
) (8]
HC
4-(Pyridin-ylmethyl)benzene-1.3- OH ICs: = 2.0 UM
diol (7) N
| o
HC N
4-((2-Methoxypyridin-3- OH 150 = 50.0 uM
yhmethyl)benzene-1,3-diol (8) | N
HO™ ~PMe0” N7
4-(2.4.6-trimethox ybenzyl )benzene- OH OMe I = 30.0 uM
S
HCY Me(y OMe
4-(Benzo[d][1.3]dioxol-5- OH ICs0: = 0.85 uM
yimethyl)benzene- 1,3-diol (10) 0>
HC 2]
4-(hydroxyl{pyridine-3- OH OH ICsp: = 4.9 pM
ylymethyl)benzene-1,3-diol (11) N
| e
[0147] HO) N
0149] Aol 3@ uba) (110 Sgke] FAS 98 vk 2 Solx vy
OoH R,
R,
HO
Foroula 111
[0150]
[0151] ARk T119] FFELS 3719 w2 3o el AR Zo] Azt dsiAE, whe2 38 Fashe
58 HIES] A(Wittig salt)d &uld]|=(aldehyde) 2] ®]E]S] WES-(Wittig reaction) & EAJehe] &
H Pde} ¥R E X Evo]E(ammonium formate; AMF)E AME35Fe] FAZIAIo=R duka [119 1,2-tHdef =l
(1,2-diphenylethene) 3}g&S A %35}t
[0153] [¥H§-2 3]
OBn R1 OH Ry
o . iy nBuli, THF = PA-C/ AME
el | PPh,Br
= iy OBn R, By - g MeOHITHE pyy =
s reflux. 3h tr
0 o
2~ 280
[0154] BrO
[0156] -84 3o g ¥ ¥y ¢ 4-suldelA-1,3-t) 2 (4-Phenethylbenzene-1,3-diol ) (12)
[0157] THF(25mL)o] &aiA17] Wld H=Zwlo]=(5.2g, 12mmol)e] EAFXF < (phosphonium salt) &oo, & X(hexan

e)ol &3)A1Z] nBu-Li(6.9mL, 1lmmol)S 0TCelA H7taksitt. A7) wks &3&o] depo|=(ylide) S
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[0158]

[0159]

[0161]

[0162]

[0164]

[0165]

[0167]

[0168]

[0170]

[0171]

[0173]

[0174]

Bl w7 ALS B A7EQD IAZE Eob Aol A mWkA[ It THF(10mL) ol &3fA1X] 2,4-0|=(Hlxd %
A HlZLE 3] =(2,4-bis(benzoyloxy)benzaldehyde) (3.2g, 10mmol) -&NE -80TCoA Ar] delol= &Moo A
7batar, A2 oA ostA &l ¥ wRkEIth. 1 7|3 S9F M2 glojA|a ok

P, Aoz sAstar A, AV AFAES w53, ARE ofx
acetate-hexane)(5:95)& AF&3le] &&= Wil (short bed)o] Ae]7l 2o Z3A17A, )M (pale yellow) 2
A=A (E/7:20/80)°] v&= AFE A= (3.6g, 92%)= ATt

A7 A AWAE(3g, 7.7mmol)E T F 24ml THF/MeOH(1:2)o] &ajA17]aL, 4A17F B¢t 3hRFol A Al ek &
AE 10% Pd(300mg) ¢} <FEFH EH|o](3.92g, 62mmol)E HHstFct. W7 3, Ay #H8 &3 Zu| 2 A A

7] $5te] AgolEE Folo AH3tt. AV 2 AANES A9 AZvEOYAE GASta, it o
SFMHO|E(75:25) 2 £&3)e] Al mA 24 FE 12(1.5g, 95%) S AT}, ﬁwm(m@x5wmm:6
7.19-7.09(m, 5H), 7.77(d, 1H, J=8Hz), 6.35(t, 1H, J=2.5Hz), 6.22(s, 1H), 2.80(d, 2H, J=6Hz), 2.78(d,

OH, J=4Hz). C-NMR (MeOD, 125MHz): &155.911(C), 155.604(C), 142.535(C), 130.302(CH), 128.177(CH),
128.170(CH), 127.815(CH), 127.800(CH). 125.238(CH). 119.561(C). 106.029(CH). 102.150(CH). 36.274(CH,),

31.803(CH,) .

D [119] oA e 13-27(E 38 F)S AR AF BAS Agslel $UF Au g Aol uet
st % FEe 355662 TSt ofW Aol glold, AE AYES 7] 9lste] BAHY n

& 7]
A3} RHE2 CTH " dialell 3} x| (Parr apparatus)& AR&ste] 33X o= = AT,
4-(4-3Fo| = E A H el & )-1, 3-T] & (4~ (4-hydroxyphenethy lbenzene)-1,3-diol ) (13)

'H-NMR (MeOD, 500MHz): 66.985(dd, 2H, J=3 & 5Hz), 6.764(d, 1H, J=8Hz), 6.716-6.617(m, 2H), 6.326(d,

H, J=2.5Hz). 6.215(dd. 1H, J=2.5 & 8.5Hz). 2.719(s. 2H). 2.675(d, 2H, J=8.5Hz). C-NMR (MeOD.,
125MHz):  §155.756(C). 155.500(C), 154.560(C), 133.707(C). 130.354(CH). 129.125(2CH), 119.742(C),
114.586(2CH) . 106.048(CH), 102.127(CH). 35.393(CH,). 31.988(ClL).

4-(4-v) EX ") dlA-1, 3-t] & (4- (4-methoxyphenethy ] )benzene-1,3-diol ) (14)

'H-NMR (MeOD, 500MHz): §&7.052(d, 2H, J=8.5Hz), 6.748-6.772(m, 3H), 6.343(d, 1H, J=2.5Hz), 6.222(dd,

M, J=2.5 & 8.0Hz), 3.683(s, 3H), 2.745(t, 4H, J=6.0Hz). C-NMR (MeOD, 125MHz): & 157.000(C),
155.893(C). 155.601(C), 134.660(C). 130.317(CH). 129.073(2CH). 119.608(C), 113.255(2CH). 106.007(CH),
102.139(CH) . 54.303(CHs). 35.350(CH,). 31.944(CH,).

4-(2-=Z[d][1,3]t)&<&-5-dd ) ullAl-1,3-t] 2 (4-(2-benzold][1,3]dioxol-5-ylethyl )benzene-1,3-diol) (15)

'H-NMR (MeOD, 500MHz): &66.75(d, 1H, J=8Hz), 6.67(d, 1H, J=8Hz), 6.66(d, 1H, J=1.5Hz), 6.61(dd, 1H,

J=8 & 1.5Hz), 6.27(d, 1H, J=2.5Hz), 6.17(dd, 1H, J=8 & 2.5Hz), 5.87(s, 2H), 2.71-2.72(m, 4H). C-NMR
(MeOD, 125MHz): §156.01(C), 155.01(C), 147.41(C), 145.47(C), 136.52(C), 130.14(CH), 120.87(CH),
119.23(C), 108.48(CH), 107.39(CH). 105.82(CH), 102.03(CH). 100.45(CH,). 35.95(CH,), 32.03(CH,).

4,4"-(de-1,20) ) o)Al A-1,3-t] 2(4,4"'-(ethane-1,2diy] )dibenzene-1,3-diol ) (16)

13

'H-NMR (MeOD, 500MHz): &§6.81(d, 2H, J=2Hz), 6.29(s, 2H), 6.20(dd, 2H, J=2 & 2Hz), 2.68(s, 4H). C-
NMR  (MeOD, 125MHz): §155.83(2C), 155.47(2C), 130.04(2CH), 145.47(C), 120.01(2C), 105.95(2CH),
102.05(2CH), 30.04(2CH,) .

4-(2,4-gH EA H v &) dl5-1, 3-1] 2 (4-(2,4-dimet hoxyphenethy1)benzene-1,3-diol ) (17)

'H-NVR (MeOD, 500MHz): &6.93(d, 1H, J=8Hz), 6.73(d, 1H, J=8Hz), 6.46(d, 1H, J=2Hz), 6.37(dd, 1H, J=8

& 2Hz), 6.28(d, 1H, J=2Hz), 6.17(dd, 1H, J=8 & 2Hz), 3.77(s, 3H), 3.74(s, 3H), 2.67-2.73(m, 4H). 13C—

NMR  (MeOD, 125MHz): §159.177(C), 158.307(C), 155.801(C), 155.564(C), 155.564(C), 130.047(CH),
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[0176]

[0177]

[0179]

[0180]

[0182]

[0183]

[0185]

[0186]

[0188]

[0189]

[0191]

[0192]

[0194]

[0195]
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129.758(CH), 122.988(C), 119.900(C), 105.796(CH), 103.771(CH), 101.991(CH), 97.867(CH), 54.392(CHs),
54.289(CHy), 29.901(CHy), 29.834(CHy).

4-(3,5-t = EA A E ) el Al-1, 3-t] 2 (4-(3, 5-dimet hoxyphenethy )benzene-1, 3-diol ) (18)

'H-NMR (MeOD, 500MHz): &6.77(d, 1H, J=10Hz), 6.34(d, 2H, J=bHz), 6.32(d, 1H, J=bHz), 6.25(t, 1H,

J=5Hz), 6.20(dd, 1H, J=10 & 5Hz), 3.68(s, 6H), 2.75(s, 4H). C-NMR (MeOD, 125MHz): &160.67(C, 2C),
155.98(C), 155.60(C), 144.91(C), 130.32(CH), 119.38(C). 106.20(CH, 2C). 105.97(CH). 102.08(CH),
97.50(CH), 54.25(2CHs), 36.48(CHy), 31.47(CHy).

4-(2,4-tH| EA-3-w d H v e ) el A-1, 3-T] 2 (4-(2, 4-dimet hoxy-3-met hy | phenethy 1 )benzene-1, 3-diol ) (19)

'H-NMR (MeOD, 500MHz): &§6.972(d, 1H, J=8.5Hz), 6.624(d, 1H, J=9.0Hz), 6.285(dd, 1H, J=1 & 2.5Hz),

6.184(ddd, 1H, J=1.5, 2.5 & 8Hz), 3.783(s, 3H), 3.694(s, 3H), 2.723-2.762(m, 4H), 2.114(s, 3H). C-
MR (MeOD, 125MHz): §157.034(C), 156.915(C), 155.953(C). 155.664(C). 130.066(CH), 127.197(C).
126.967(CH), 119.834(C). 118.705(C). 105.855(CH). 105.841(CH), 102.046(CH). 59.749(CH,), 54.637(CHs),

31.008(CH,), 29.916(CH,), 7.941(CH;).

4-(2,4,6-E W EA A E )Wl A-1,3-t] 2 (4-(2, 4, 6-tr imethoxyphenethyl )benzene-1,3-diol) (20)

'H-NMR (MeOD, 500MHz): &6.698(dd, 1H, J=1.5 & 8Hz), 6.262(t, 1H, J=2.5Hz), 6.135-6.157(m, 3H),

3.775(s, 3H), 3.730(s, 3H), 3.723(s, 3H), 2.750(t, 2H, J=8.0Hz), 2.563(t, 2H, J=8.0Hz).  C-NMR (MeOD,
125MHz) . 6159.369(C), 158.799(2C), 155.638(C), 155.556(C), 129.840(CH), 120.359(C), 111.082(C),
105.696(CH). 101.906(CH). 90.367(2CH). 54.744(2CH:). 54.281(CHs), 28.790(CH,). 22.653(CH,).

4-(1-¥| 9 X 2 9-2-4 ) ¥l A-1, 3-t] 2 (4-(1-phenyl propan-2-y1 )benzene-1,3-diol) (21)

'H-NMR (MeOD, 500MHz): §6.928(d, 2H, J=8.5Hz), 6.8541(d, 1H, J=8.0Hz), 6.631(d, 2H, J=8.0Hz),
6.259(d, 1H, J=2.0Hz), 6.219(dd, 1H, J=2.5 & 8.0Hz), 3.231(q, 1H, J=6.5Hz), 2.854(dd, 1H, J=5.5 &

13.00z), 2.519(dd, 1H, J=9.0 & 13.5Hz), 1.087(d, 3H, J=7.0Hz). C-NMR (MeOD, 125MHz): & 155.482(C),
155.093(C). 153.428(C), 154.716(C), 132.452(CH), 129.673(2CH). 124.583(C), 114.242(2CH). 105.870(CH),
102.016(CH), 42.284(CH,). 33.835(CH). 18.575(CHs).

4-(2-(FF-3-9) 9 &) uA1-1,3-t] 2 (4-(2-(furan-3-yl )ethyl )benzene-1,3-diol ) (22)
1H—NMR (CDCls, 300MHz): &7.348(s, 2H), 7.187(s, 1H), 6.342(d, 1H, J=8.1Hz), 6.282(d, 2H, J=10.2Hz),

2.795-2.663(m, 4H).  C-NMR (CDCls, 75MHz): &154.903(C), 154.594(C), 143.043(CH), 139.307(CH),
131.236(CH), 124.802(C), 120.509(C). 111.259(CH). 107.970(CH), 103.249(CH), 30.310(CHy), 25.544(CHy) .

4-(2-(Fl Egslo| =2 FF-3-d) o & )l Al-1,3-T] & (4-(2-(tetrahydrofuran-3-yl)ethyl )benzene-1,3-diol ) (23)
1H—NMR (CDCls, 300MHz): 66.933(d, 1H, J=8.4Hz), 6.359-6.283(m, 2H), 3.951-3.709(m, 3H), 3.388(t, 1H,

J=7.502), 2.602-2.492(m, 2H), 2.262-2.163(m, 2H), 1.707-1.585(m, 3H).  C-NMR (CDCls, 75MHz): &
155.056, 154.544, 132.595, 120.639, 110.008. 107.810, 103.074, 68.188, 64.108, 33.905, 32.718, 28.432.

4-(2-(F-2-d) o &) A-1,3-t] & (4- (2-(furan-2-y1 )ethyl )benzene-1,3-doi 1) (24)

'H-NMR (MeOD, 500MHz): §&7.31(d, 1H, J=2Hz), 6.78(d, 1H, J=8Hz), 6.28(d, 1H, J=2Hz), 6.24(dd, 1H, J=3

& 2Hz), 6.18(dd, 1H, J=8 & 2.5Hz), 5.95(dd, 1H, J=3Hz), 2.78-2.82(m, 4H). C-NMR (MeOD, 125MHz): &
156.145(C), 156.104(C), 155.675(C), 140.334(CH), 129.995(CH), 118.790(C), 109.576(CH), 105.867(CH),

_22_



[0197]

[0198]

[0200]

[0201]

[0203]

[0204]

[0205]

[0206]
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104.315(CH), 102.020(CH), 28.209(CHy), 28.150(CH,).
4-(2-(F Ed}slo| =2 FTF-2-d) o &) llAl-1,3-T] & (4-(2-(tetrahydrofuran-2-yl)ethyl )benzene-1,3-diol ) (25)

'H-NMR (MeOD, 500MHz): &§6.83(d, 1H, J=8Hz), 6.26(d, 1H, J=2.5Hz), 6.21(dd, 1H, J=8 & 2.5Hz), 3.79-
3.85(m, 2H), 3.70-3.73(m, 1H), 2.57-2.60(m, 1H), 2.51-2.56(m, 1H), 1.98-2.01(m, 1H), 1.86-1.90(m, 2H),

1.77-1.80(m, 1H), 1.70-1.71(m, 1H), 1.48-1.54(m, 1H). C-NMR (MeOD, 125MHz): &156.01(C), 155.619(C),
155.675(C), 129.958(CH), 119.326(C). 105.855(CH), 102.130(CH), 79.187(CH), 67.104(CH,). 35.728(CH,),

30.771(CH,), 25.951(CH,), 25.218(CH,).
4-(2- (5~ g = FF-2-Y) o & )ulA-1,3-t] & (4-(2-(5-ethylofuran—2-y1 )ethyl )benzene-1,3-diol ) (26)

'H-NMR (MeOD, 500MHz): &6.786(d, 1H, J=8.0Hz), 6.278(d, 1H, J=2.5Hz), 6.1845(dd, 1H, J=2.5 & 8.0Hz),

5.189(s, 2H), 2.766(s, 4H), 2.578(q, 2H, J=7.5Hz), 1.194(td, 3H, J=7.5 & 1.0Hz).  C-NMR (MeOD,
125MHz):  6156.090(C), 155.649(C). 155.401(C). 154.142(C), 129.999(CH), 118.938(C), 105.852(CH),
104.734(CH), 103.779(CH), 102.006(CH), 28.309(CH,). 28.268(CHy), 20.828(CH,), 11.443(CH,).

4-(2-(9 g d-39) o & )l A-1,3-t] & (4-(2-(pyridin-3yl)ethyl )benzene-1,3-diol) (27)

H-NMR (MeOD, 300MHz): 68.293(dd, 1H, J=4.8 & 1.5Hz), 8.250(d, 1H, J=1.8Hz), 7.605(dt, 1H, J=8.1 &
1.5Hz), 7.291(ddd, 1H, J=7.5, 4.5 & 0.6Hz), 6.673(d, 1H, J=8.4Hz), 6.270(d, 1H, J=2.4Hz), 6.139(dd,
H, J=8.4 & 2.1Hz), 2.880(td, 2H, J=6.6 & 1.8Hz), 2.778(td, 2H, J=6.6 & 1.2Hz).  C-NMR (MeOD,

125MHz):  §156.06(C), 156.04(C), 149.00(CH), 146.00(CH), 138.90(C), 137.34(CH), 130.57(CH),
123.72(CH), 118.31(C), 106.03(CH), 102.25(CH), 33.14(CH,), 31.48(CH,).

i - HAde
=EE o EZAUOIE 2
4-Phenethylbenzene-1.3-diol (12) ICy=2.8 pM
HO . _
4-(4-hydroxyphenethylbenzene)-1,3- o OH 10 =2.9 uM
diol (13) ‘
HOY I
4-(4-methoxyphenethyl)benzene- on OMe 1Cs: = 1.2 uM
1,3-diol (14) O
HE
4-(2-(benzo[d][1.3]dioxol-5- OH 0 IC5: = 0.25 pM
ylethyl)benzene-1.3-diol {(15) O O>

(2

HOY

4.4'-(ethane-1.2diyl)dibenzene-1,3- OH HO OH ICs: = (0,35 M
diol (16)
HICY
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4-(2.4-dimethoxyphenethyl )benzene- OH MeO. OMe ICq: =3.0 uM
1.3-diol (17) O

HCY I
4-(3.5-dimethoxyphenethyl jbenzene- OMe IC50: =2.8 uM
1.3-diol (18) OH O

O OMe

HC
4-(2.4-dimethoxy-3- [Cs0: = 0,80 1M
methylphenethyl)benzene-1,3-diol
(19)
4-(2.4.6- [Cs:=40.0 uM
trimethoxyphenethyljbenzene-1,3-
diol (20)
4-(1-phenylpropan-2-yl)benzene- ICs;: =84 uM

1.3-diol (21)

4-(2-(furan-3-yl)ethyl)benzene-1.3- OH f 0 105 = LOuM
diol (22) )@/\,Q
HOY

4-(2-(tetrahydrofuran-3- ICy: = 5.8 UM
vl)ethyl)benzene-1,3-diol (23)
4-(2-(furan-2-yljethyl)benzene-1.3- ICq: =0.2 uM
diol (24)
4-(2-(tetrahydrofuran-2- . OH O ICs:=4.5uM
yljethyl)benzene-1,3-diol (25)
4-(2-{5-ethylofuran-2- ICs: = 0.86 UM
yllethyl)benzene-1,3-diol (26)
4-(2-(pyridin-3yl)ethyl)benzene-1,3- OH = [ ICq: = 1.8 uM
diol (27) SN
[0207] HO
[0209] Aol 4 : A 1ve SEHEe] FHS A% A % Solx uhy
Formula TV
[0210]
[0211] AukA 1Ve] shetaES W2 4ol 7AlE AT Zo] Az, et AE, dEAQl ZFE(chalcone) S 471
915te] =mld 4= =3 (catalyzed Aldol condensation) ¥, UdREH ¥ EWO]E(AF)S Pd-C & AFE35}o]

o ]
49 Fujid Hol(catalytic transfer)el o3 LA o=HN AnkA Ve H#H7t He 1,3-HAdZ=%
(1,3-diphenylpropanes)& A Z3}t}.
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[0213]

[0214]
[0216]
[0217]

[0218]

[0220]

[0221]

[0223]

[0224]

[0226]

[0227]

[0229]

[0230]

[0232]

[0233]

omn
J
Jm
Qﬂ

10-1988329

OBn © 0 OBn O
Ry I Xy KOH/MeOH R N Pd-C/ AMF/GA
| s — | R @ —
+ == =

BnO) Bny re o refTux

OH OH OH o O

Rl X RI B le E
_R‘ 4 _R. + —
[ N ,

HO HOY HO

100mL  F= MeOHell &siAZ1 2, 4-t)Hld Aol A| EN=(2,4-dibenzyloxyacetophenone) (7.67g, 23.1mmol) 3}
3.5-OH|EA Wl =L H 8] =(3,5-dimethoxybenzaldehyde) (3.80g, 23mmol)& 3¥3§H3}+= 8o KOH(1.4g, 25mmol)
< ke & V] EFES A2 5AZE et wRkegith. ot BE AAHStY =3 1A|7F 3
Atk = =S YR NeOHE AASAA wmwbd A Ao 314(9.97g, 87%)E AUt

=3 AWAE, o,B-Ex39 AE(a, B-unsaturated ketone)(3g, 7.5mmol)E 24ml " ZAH(glacial acetic
acid)oll &8/ F, FAeho] FAAIZ 10% Pd(300mg) 9t tX2F EEH 0] E(3.92g, 62mmol)S H7letar, 7]
W ERES AARE S EREsitk. WA &, FZuiE AAS] flste] A v 23

2, =S AgolER
AFsier. 2 APES A FTHIINA sFA7IL, AT} A8 ofME| 0] E(75:25)S AMEsle] £E3)e
A4 A2vfEag ] o) gAste, Al mA A 3EE 28(1.1g, 50%) 3 He =T AA A FIHE
29(0.57g, 25%)E AAT}.

gdgsts £k gdukd gy

-80C o= &l AZ CHCL(20mL) o &3A1Z1 33E 28(1.4g, 4.9mmol)e] :HE &-Mel BBry(2.67g,
10.7mmo )& H7FstaL, 7] €FES HH3] 0CE S2AHT. 7] ¥hs 38 45 WI45E HUtsted
A5, WS Hrbsdo. 2 $, &ulE g3 FRVINA AAS, = AEES dE olMEE/ALt
(25:75)& AMgsle] &&3t= A9 A=ntEad g 93] gAlste] mA=A e 30(1.14g, 90%)S ASUTt.
4-(3-(3,5-duEA g d) X =22 )¥lAl-1, 3-1] 2 (4-(3-(3.5-dimethoxyphenyl )propyl )benzene-1,3-diol ) (28)

'H-NMR (MeOD, 500MHz): 66.828(d, 1H, J=8.5Hz), 6.344(d, 2H, J=2.5Hz), 6.288(d, 1H, J=2.5Hz), 2.265(t,
1H, J=2.0Hz), 6.226(dd, 1H, J=2.5Hz & 8.0Hz), 3.723(s, 6H), 2.503-2.558(m, 4H), 1.800-1.826(m, 2H).

FC-NMR (MeOD, 125MHz): §160.772(2C), 155.860(C), 155.597(C), 145.065(C), 130.080(CH), 119.774(C),
106.055(2CH),  105.937(CH),  102.094(CH),  97.326(CH),  54.226(2CH;),  35.587(CH,),  31.563(CH.),

28.924(CHy) .

4-(3-(3,5-HHIEA H d)-1-3}o]| =F A Z 2 9 )l &l-1, 3-1] -2 (4-(3-(3, 5-dimet hoxypheny1 )-1-
hydroxypropyl )benzene-1,3-diol ) (29)

'H-NVR (MeOD, 500MHz): &§6.977(d, 1H, J=8.0Hz), 6.316-6.337(m, 3H), 6.309(t, 1H, J=2.5Hz), 6.259(t,
1H, J=2.5Hz), 4.781(dd, 1H, J=5.5Hz, J2=7.5Hz), 3.704(s, 6H), 2.623(ddd, 1H, J=13.5Hz, J2=10.0Hz,

J3=5.51z), 2.5222(ddd, 1H, J=20.0Hz, J2=9.5Hz, J3=6.5Hz), 2.031-1.908(m, 2H). FC-NMR (MeOD, 125MHz):
§160.806(2C), 157.356(C), 156.189(C), 144.503(C), 128.070(CH), 118.275(C), 106.640(CH), 106.155(2CH),
102.239(CH), 97.515(CH), 78.440(CH), 54.185(CHs), 54.059(CHs), 37.786(CHy), 32.070(CH,).

4-(3-(3,5-g3lo| =EA ¥ d) = 29 ) ¥l Al-1, 3-t] 2 (4-(3-(3, 5-dihydroxyphenyl )propyl )benzene-1, 3-diol) (30)

'H-NVR (MeOD, 500MHz): 66.827(d, 1H, J=8.0Hz), 6.267(d, 1H, J=2.0Hz), 6.211(dd, 1H, J=2.5 & 8.5Hz),
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[0235]

[0236]

[0238]

[0239]

[0241]

[0242]

[0244]
[0245]

[0247]

[0248]
[0249]

S=50ol 10-1988329

6.142(d, 2H, J=2.0Hz), 6.074(t, 1H, J=2.5Hz), 2.507(t, 2H, J=8.0Hz), 2.455(t, 2H, J=8.0Hz), 1.76-

1.84(m, 2H). FC-NIR (MeOD, 125MHz): §&157.848(2C), 155.849(C), 155.582(C), 145.065(C), 129.995(CH),
119.793(C), 106.559(2CH), 105.859(CH), 102.054(CH), 99.514(CH), 35.420(CH,), 31.593(CH), 28.961(CH).

4-(3-(2,4,6-EdHEA dd) =29 )l Al-1,3-t] 2 (4-(3-(2, 4, 6-t r imet hoxypheny1 )propy! )benzene-1, 3-
diol)(31)

=8 2ARA 2 4-tilESA oM E = B 2, 4, 6-Eu|SA Ml =AH s =5 ARgate], 7] shghE 28] et
2

o] 1AE A o] SAle W] et g3E 31 FAYUT.  H-NR (MeOD, 500MHz): 66.822(d, 1H,
J=8.0Hz), 6.250(d, 1H, J=2.5Hz), 6.197(dd, 1H, J=2.5 & 8.0Hz), 6.165(s, 2H), 3.768(s, 3H), 3.764(s,
6H), 2.562(t. 2H, J=7.5Hz). 2.461(t, 2H, J=7.5Hz). 1.617-1.653(m, 2H). C-MMR (MeOD, 125MHz): &

159.273(C), 158.729(2C), 155.556(C), 155.449(C), 129.655(2CH), 120.426(C), 111.382(C), 105.789(CH),
101.968(CH), 90.285(CH), 54.655(2CH;), 54.274(CHs), 29.716(CHy), 29.064(CHy), 22.142(CH,).

4-(3-(2,4-te|=EA ) T2 9)-2-w il Al-1,3-T] & (4-(3-(2,4-dihydroxyphenyl )propyl)-2-

methylbenzene-1,3-diol)(32)

0 2424 2 RS A ENE 9 2 - SA3-W e =otas =8 ALEeke] SHEE 300 tiskol
NAE AT g fabet Wl ulek sehE 322 AT H-MIR (MeOD. 500MHZ): §6.879 (d. 1N,

J=8.5Hz), 6.747(d, 1H, J=8.0Hz), 6.352(d, 1H, J=1.5Hz), 6.341(d, 1M, J=4.0Hz), 6.285(dd, 1H, J=8.0Hz

& 2.5Hz), 2.567(dd, 4H, J= 8.0 & 7.5lz), 2.133(s, 3H), 1.786-1.817 (m, 2H). C-NMR (MeOD, 125MHz):

§155.486(C), 155.316(C), 153.428(C), 152.906(C), 130.295(CH), 126.523(CH), 120.933(C), 120.518(C),
111.556(C), 106.788(CH), 106.377(CH), 102.283 (CH), 30.767(CHy), 29.649(CH,), 29.127(CH,), 7.833(CHs).

1-(2,4-t3}o| =2 A-3-w|E ¥ d )-3-(2,4-t Fo| =Z A ¥ d ) T 2 B-1-2(1-(2, 4-dihydroxy-3-methy I pheny 1 )-3-
(2,4-dihydroxyphenyl )propane-1-one) (33)

2 2, 4-til A S Ao Edl= 2 2 4-THEA-3-HEHl 2L =8 ALEslo] 33HE 280 st
718 A3} 7&% %/\]'éﬂ' el whel akgE 33S ST, PA-C/YREF XWOEE A& #YUS 3R
thAl AbLo| A 4235l T). E'_%EE]HEU}O]‘:(borontrlbromlde) AHg-3E grg sl kS-S 8kghE 309 ok

o Ao} zro] 7)AlE fALRE ERESS Agate] SaekdTh. H-NMR (MeOD, 500MHz): 67.628 (d, 1M, J=
9.0Hz), 6.868 (d, 1H, J=8.0Hz), 6.349(d, 1H, J=9.0Hz), 6.283(d, 1H, J=2.5Hz), 6.203(dd, 1H, J=2.5 &

8.0Hz), 3.127(t, 2H, J=7.5Hz), 2.862(t, 2H, J=7.5Hz), 2.031(s, 3H). FC-NMR (MeOD, 500Hz): &
205.420(C), 162.894(C), 162.264(C), 156.438(C), 155.782(C), 130.710(CH), 129.510(CH), 118.364(C),
112.249(C), 110.820(C), 106.596(CH), 105.970(CH), 102.142(CH), 47.089(CH.), 25.810(CH,), 6.361(CHs).

AAe 5: 4-(5-3to]=E A A )M Al-1,3-T] -2 (4-(5-hydroxyphenyl)benzene-1,3-diol) 2] 4 (34)

BFE 345 uke Al 50 ZAE AT Zo] FAdegr).

OMe OMe
i) nBuLi, THF _— _ (Me
PPhyBr = P-C/AME
(} —_—
Me() i} it MeOH/ THE

Me() wflux, 3h M)
OTHP (B2 2oi80) OTHP (FTHP
OH OH
PPTS/EOH
e
. 24 h
34

HOY

THE(25mL) el &3 A1) 2(HZE2A)wE B Eulo]=(2,4-bis(benzoloxy)benzyl bromide)(7.72m, 12mmo
1)< Eé£ﬁ-§<%ﬂﬂ0Cﬂ1 AAto] &a)A17] nBu-Li(6.9ul, 1lmmol)S H7lstgvk. A7) wke E31=2-5
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] ] = IR AR a) o it | RTA ) Soe
RN RNEA 4—(E1]EE}6}O]EEEJE}%%/\])l"i‘EP‘é*(zl (t etrahydropyranyloxy)butanal)(1 72g, 10mmol)

= Ho] glojAl&= &<t A7 EdES AL FxoA &7
3] Ao Fedlo] FAHHATE, AAES FFHIIAL,
=1 *}‘&3}04 %%3}% el AEgl Aol FHAA HA L URA

[0250] a % A7 A" AAE(3.6g, 7.7mmol)S 24mL THF/MeOH(1:2)oll &8A|7]aL, 4A)7F Eot SHFola] A e
o D2 A7l 10% Pd(360mg) ¥ Ry ZHo]E(3.92g, 62mmol) = 3. Wz &, Ay 9ke EIES =
UH%— AAsL7] f8te] AgolER oFsiqitt. % F, & AHES It old °M]E11°1E(80:20)% AL-&-3}
o &3l 49 AZnEaHgE A St T s AAzA HYE AHE(2.15g, 95%)S LTt

[0251] ol A o ek (20mL) ol EAIZ A FdE AAHE(1.2g, 4mmol)e] wHE &Mo] dEYE EFA-4-5 3

\}
=
>
)
offt
2
=
=
ol
o
b3S

o] E(pyridinium toluene—4- sulfonate)(350mg, 1.39mmol) & #H7}sta, A7 EFdES H

AFstoll A &ulE AAT F, IAFEE oE ofAHOIE-ANA(10:90)S o]83ste] &&3= At A AdolA
IRutE g uste] A 73 (690mg, 88%)ZA FHA 3FEE(34)E ATt H—NMR (MeOD, 500MHz): &
8.825(d, 1H, J=7.bHz), 6.2705 (d, 1H, J=0.5Hz), 6.215(d, 1H, J=7.5Hz), 3.538(t, 2H, J=6.5Hz), 2.491(t,

OH, J=7.5Hz), 1.526-1.585(m, 4H), 1.358-1.40(m, 2H). C-NMR (MeOD, 125MHz): &155.705(C), 155.482(C),
129.984(CH), 120.108(C). 105.926(CH), 102.061(CH). 61.722(CH,). 32.189(CH,), 29.182(CH,), 29.086(CH,),

25.322(CHy), 103.761(CH).

[0252] [E 4]

bl A1 |

=E= k. EIZAILIOHH 2%
4-(3-(3.5- OH 1Cs0: = 1.02 pM
dimethoxyphenyl)propyl)benzene-1,3- OMe
i *has

H(

OMe
4-(3-(3,5-dimethoxyphenyl)- 1 - OH  OH ICs0:=5.15 pM
hydroxypropyl)benzene- 1,3-diol (29) O O OMe

HOY

OMe
4-(3-(3.5- OH ICso: = 0.5 pM
dihydroxyphenyl)propylbenzene-1.3- OH
diol (30) IC ‘

HO
O
4-(3-(2.4.6- o OMe ICs: = 0165 pM
wrimethoxyphenyljpropylibenzene-1,3- }
diol (31) O O
HO Me() OMe
4-(3-(2.4-dihydroxyphenyl)propyl)-2- OH OH ICs5:=2.3 pM
methylbenzene-1.3-diol (32) O O
L0y )
1-(2,4-dihydroxy-3-methylphenyl)-3- O O OH IC5= 2.54 uM
(2.4-dihydroxyphenyljpropane-1-one
Saae
HOY OH
4-(5-hydroxypentyl)benzene- 1,3-diol OH OH [Co= 1.0 uM
34) /©/\/\)
[0253] HO
[0255] 29 6 : E]ZAYolA] AA
[0256] WA F0l optE|F 2 B AXEF A (Agaricus bisporus)ZH-E] EEl® E]ZA|UolA S AlZirp-2= 2] X AH(Sigma-

Aldrich Inc.; Cat# T3824-50KU)ZH-E] Flalgitt. A7) &4 10U/ L2 EZAvolA] A4 vl
(100mM AT]e EZ2FolE, pH 6.8)c &aA)7]a, -70Ce] A&t AFLE 9slo], A7) §4E 0.20/
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[0257]

[0258]

[0260]

[0261]

[0263]

[0264]

[0266]

[0267]

[0269]

[0270]

[0271]

[0272]

[0274]

[0275]

o FEE A Wl MFA A8

RE H2E SFEES AFol 400mMe] FEE 100% DMSOS &3iAFTE. A7) SHEES 80ule] FEE

100% DMSOell = 34 agict. 7] sakEEe] 80uM =5 &< (stock solution) L F 8ule| =7 H=s

ElZAvobAl A4 w2 108 Asgitt. A7) SeEes 1§ BE m—‘é—OH A A DNSO kel Er=
Ly

FASHA 10% DUSOE Estshe= A78 WA E 3vl(three-fold increment) A< A5kt o] A% 4w
FEES I F HEA YoM &4 HACdA 2 5E 25 §HowA /\}%5}933}.
E]ZAlLfolA] 7] L—DOPA(Sigma—Aldrich Inc, Cat# 37830)E5 4mMe] =2 E]ZA|LolAl 14 oo &3]A|
Atk o &S I F EHEA Al G4 HANA 40 sFE 25 VIH2A ARSI
A4 =3

oA, ElZAIYelAl AFE Fgute 96-U(clear-bottom 96-well)oll A Fastadrt. HA FHFT Fu=

4 G 200001, 100400 2v) FE=H HAE IFES 50409 4mM L-DOPASE A £&3skgith. 5009 WA
Bl Z A WolA(0.20/ul, ¥ & 100)E HA7Fgo=xd whg-& /AAskaL, 16w7F W35 egaigint. Aol 9=
AES 48 ¥ 2 ZY°lE 2t (Victor 2 plate reader; Perkin-Elmer Inc.)& AF&3}e] 250nmol| A 3
E<(light absorption)ol 2¢l&f #Zalsdct.

Me] HAE g8&e] s Heldd 24 A W sl

A4S 4l A 550 22T T 2t 49
P (n=3) 4= EPA(blank)EA AASATE. dHolEHE EZA|YolAl= 6:: Hol JqAR HAE IFES
Z3Eo] QA gfe do] S WMEEIZA ANEATE. 1C @S ZZA= ZHF AZEY O (GraphPad
Prism software)S A}l-&-3}o] A8 3]7 F(non-linear regression fits) CERE AAEG T, dwkal -1V

H] -
of A shebEel dg A34E % 14 B 7] & 1-99] 71AI8k3i T

AN 7 Fe] BAE AT s)%d A

st7lell gAls 1A Ak 22 7o SAF AlE BI6-Flol o3 Azbd AAdS Als

Aol FA4F AXE BI6-Fle ATCCEHFH  Tskivh(Cat# C(RL-6323).  AElolE] 96 ofFtolx o &34
(CellTiter 96 Aqueous One Solution)S ZZM 7} Promega)ZHE TA3FATH(Cat# G3581). 0.2me &= =
Z1(pore size)d & wwA AJ e (low protein binding filters)E 2 #to]= Alo]A~AH(PALL Life
Sciencese) ZF-E I3 tH(Cat# PN4454).  &3-MSH(alpha-MSH)E ®1&(Bachem Inc.)ZHEH FHslAth
(Cat# H-1075.0005). =& ZZA vk AlekE52 U EZA(Invitrogen Inc.) o 25 933t

i

95% 37] 2 5% 0.2 7hsd E91718ke] 37CollAl, Bl6-F1 AXE ME A7 Hl=] (DMEM/ = Hlo] B3

¥ %= (High Glucose supplemented with glutamine), 2TU]% 3 FHo]E(sodium pyruvate), 10% F2¥ A
o} dH(fetal calf serum), 1% ¥v]Z4 o}m]:=Ak(non-essential amino acids), 50 unit/mL =2
(penicillin) ¥ 50ug/mLe] ~EZEn}o]Al(streptomycin))oll A A Zth.

I
2l
el

RE H2E 3FES 2o 400mMe] FEZ 100% DMSOo &&iA AT, 2 3, H2E 3= tiste] 2mie
A% =9 DMSO thake] 0.5%9) %EE ZHA =S, 200nM LI-MSHZF REFH 1.2mL9] A A7 wiA el 609
400mM HI2AE e A7 ek, S-S 20,000xgol A 1A1ZF B¢ A4 R &3tk AEN(lnl)E 3
stal, Har¥ 0. 26um dHE Eote] AFsiltt. BE AHEl g &3-MsHe % % DMSO #EFES A3
AA, 7] SkeHES 0.5% DMSOSE 200nM &3b-MSH7F RZ¥ Bty Al A% wiAol 26 A% Mgk, o]
AL M sEE % ojolA Hopd A F AE AE FANA 20 FFHFH =5 &Aoo 2A ALESHT.

L=

17
i)

1

Bl16-F1 AXE 100 AEZ A4 wxed 9 3 40,000 AEZ= FEuiet 96-9 ZolES dAd N3k,
S, 100 AMEA AZE 28 wFH HARE SgES A ded Hrtsidt. AlEE 72A13F 59t 95%
F7] 2 5% 0.2 7hEd E971ske] 37TColA AT, HlY 717ke] mpR| e HEiyd

Bl wAE AERPE AAsdL e TedelEz $AT. wWehd ¥ S glstel, Behde LI

filo
Hl
ot
o
=
° O
Ir
>
2
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[0278]

[0279]

[0280]

[0282]

[0283]

[0284]
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AL AE Ele wixle] W 45 vlE 2 ZE¢]E 2t (Perkin-Elmer Inc.)E AHE&3Fe] 450mmell A A ATH.

Aolle AlES AEslEk A9l(redox potential)el 7% EFE HEZEZE 9 FAA(standard
tetrazolium reduction assay)s AR&3te] Ao AES SAGIE. #AepdE x3star e Ao wjA 9
9 F, Ao SA HEHEZHS 98 £33 16% Aetoly 96 ofFolx o &7 HEE 100uo] A=
= HAE FFEIST. AIEE FUFE 204083 37TCAA FA8AH. HEZSEDZ R M-S HYH 2 S
E #(Perkin-Elmer Inc.)E& AF&3te] 450mmell A AEH ] F3= S oste] #EeTt.

bl
WEH A AHE E 5 % ® 199 8ok, FY FAF AT o8 4 Wehdl 90% o] ol
A S A SRS, webd, Age] s Aehde Tgetn gt WAE Fsda, FHHe

J&
of HWapdS 450mmoll A Froll o8 At MEe] AES (ZEu7te] AElely 96 ofFol~ d HA
S AHgEte]) HEZEZ S 3EEY F4 Enpd(colored formazan) AAIERO] H3lol] 723 dwryow
45+ ¥4 "W (colorimetric procedure)ol| 23] A3t Al A (metabolically active) AEoA
o Grast a4= o HES IASIL, et AFES e vl Holgle AES ol Bl ST

20 WA 1000 pMe] HAE SR S Wl A AL 40 AN SR, AXF THAA 2
£ o) R(ed) FRE BYARA AANYYG. 2 AE AXE TFHAW G2E dFBS TS o
= MpgRA AUSEG. 1 ke TATAE Te)F 2T Sl MY 57 Rozry

Axstgdtr. 2 A3E 7 59 e

Ank 1-1ve] x4 stgtEel] theh BAl Elz2AvtobA] 174, 2ebd A4 A R Az AL A7 2
[ 5]
E—_ M T—
sters PE Ao 2 ed Ay | MEME
7 OH 105 = 2.0 uM ICs: =14 uM
=%
ko
HY N
15 ol @ U> st = 0.25 UM IC:=3.3UM | LDs: = 66 UM
» )
HEY
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[0285]
[0287]

[0288]

[0289]

[0290]

[0292]

[0293]
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16 o B9 O oH | ICy: =035 uM ICy:=17uM | LDy =260 uM
HOF O

17 on Vel O OMe | 1Cs,: = 3.0 uM [Ca= 119 uM | LDgy:=157.8 pM
HCY ©

18 Uhe ICS0: = 2.8 uM ICs=297 uM | LDo=2222 pM

orl O
@ e

Hey ]

19 ICS50: = 0.80 uM ICsi= 247 UM | LDy = 130.3 pM

24 OH 6} W[ 1G5 =02uM 1Cs= 1.60 uM | LDs: =345.9 uM
=
HO
25 /&/\)@ sy =45 puM [Cso: =5 M LD > 1000 uM
HC

31 ik O ICse = 0.165 uM [Csi=156.1uM | LDsy: = 187.8 pM

HL el OMe
0 ICsq: =20 uM 1C5:=303.5 uM | LDs: =>1000 uM

As 2 Y

AZpare] A Aol whel MatTek Corp.AH(Ashland, MA)ZRE AE 9% 3% 29 Webwed (Melanodern )<
7 e}

[e}
AREEte] HZE 3l3tEe] I§ gelEY adE dAFeiglit.  itdsiAle, 3FAo] ol VTR EH F
BEo] 3t ¥y ZAEME(epidermal keratinocytes) % HE9] <7t Wl Alo|EE FEldlo] mEE dho
[e)

)
T A Fujekste], ttEZ(multi-layered)®] %3}¥ (highly differentiated) % %2 (MEL-300-B)<
HASEATE. o] FAS 37T (0, vi7]o A FAsFETE. A& {2 A H(apical surface)(9mme A|&)S

7)o =EA]
113)E x3}s}
80% X =3I dl

20 dhd ) wgA (9me] A5)e - B3} AAH(skin differentiating factor; EPI-100-NNM-

=5 94 HZE A (maintenance medium)¢} A3 |2 FUCE  HARE IFES 7|9t Zo]
= AFJA A} 10mge] ZH7he] H2E S5HES Inle] Z2d9 FF(1,2-Z230 &,

Sigma-Aldrich)e®l SAAT. A7) SFES 1 F 0.2m TE THAA Hsta, HT itﬂ 0.2%,

0.4% % 0.8%7} = e E/Z=24d 222 345150n. A7) itsﬂ 24 T;_L = AZo

ekl 80%= fFrAEkAT.  EZE, 3H7]e] & AMESRith: HakeE, 80% ZEZU =2

71 1% A4

o

=
=

wE, mlo

o
1 m
2 fn
® 3
ol
z

H2E S3HES sl7)9F o] 229 Adwe] A&3kgivt: 10ule] 242te] H2E 33h=, OLJLJ 80% Z =4
d SYZ(M8E dxw), 25ule] (A dixa) ® 25ule 1% ZAMNEAE dxd). HES 159 &
Qt o] A AFLsTE. EE AEES F WA HAESGS. A3 A ], 25X A E=#
Z(phase contrast objective) 2 Z2} CCD ZhHEH(color CCD carmera)”} =® &w7 ALz 7] (photo-
microscope)& AR&3te] WA o|u|AE AT

23

AT - BeEoA HAE 31g=o A4 gH-slo|EY EAE ul AT BE, QR i3y
ZAAE g AgtieAlo]ER o] Foll RelS Fujgste] thede] Edkd QIzF x39E Pt o] AT
of glojA, A7) et rto]EE 12 F (high pigmented) A|FTAZFE LT A7) QF ¥ IF w9
Aol =H AL&E W F A mEo] FE FVI-AA AAA(air-liquid interface)olA AEAIHTHE
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