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Nm &
ABERABT AN RELEARCLCASX T Z itz BB a bl UAXT =474
Mz BET % RGN 8hR R REmF - X TAaspm R T7E%6 R ~ Ry #1 R3
pHBE - BE T CA AL FRE RAXRZATEEEM BEn A1 H2 X147
AW HIR SN R A Sl B SR e G E 0 BIRE 4T el ed ROS ~ MMP-1 &/ SA-B-
Gal 53,8 > B/H42 % ATP ~ a8 Ea ~ TIMP-1 &/3% COLlol 25,8 - B X [ 474 HAH
RIL -~  MERF AR EE RMERNER - B2EE5 - 25 HF - AEFY - 1tk
. ﬁ/ﬂﬁéaaéé E A

(n
Z )\/\Na DMF, N,
F

/
R, Z ZnCl,, 100°C, 12-24 hr

K11 & 1

Disclosed herein are a pharmaceutical composition for treating the premature aging of skin (photoaging)
and including a triazole derivative of formula I, as well as the preparation method of the derivative of formula

I. The method is performed by reacting a starting material of formula II with ZnCl, to afford the derivative
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of formula I. Each of Ry, Ry and R3 in formulas I and IT may be the moiety, such as -H, -X, -CH3, -C,H3,
-NO;, -OCHj3, -NH; and -CX3, and n denotes to 1 or 2. Derivatives of formula I can suppress UV A-induced
damage in fibroblasts, decrease the levels of ROS, MMP-1 and/or SA-B-Gal, and/or increase the levels of
ATP, mitochondrial membrane potential, TIMP-1 and/or COL1a1 in fibroblasts. Therefore, derivatives of
formula I have the potential in the treatment, therapy and improvement on photoaging, and can be applied
in industries, such as medical treatment, medical cosmetics, beauty, skin care, skin recuperation, cosmetics

and color cosmetics, for example.

(n
4 )\/\Na DMF, N,
R -
R, Z ZnCl,, 100°C, 12-24 hr
R3
Formula II Formula I
Ve ot
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~ 2% BR 4 FE (/D) , jg;51179/08{(2006.01))

3-PED4HPT #7 £ ¥ Z & AR AL LE R34
SYNTHESIS AND ANTIPHOTOAGING ACTIVITY OF NOVEL 3-PED4HPT
DERIVATIVES

= TXEABE
AERAB[ T BANREZFAECBLLEX I =074
¢ 2 BHmet  UWAKXI ZeRpAMZ AT ARG T A
YR FACERE MG o X LAk PR K IFTEN R R AR,
THMBLE - mE - PR E B FAE - AAK=A T
AFAE BEnA 1 R2- X IFTEMAEIrFI LA L AT RO ESE
BeFwp2GE  BRE%ETEBY ROS s MMP-1 &/
SA-B-Gal £H.F » R/HK42H ATP » BB S~ TIMP-1 B/
COLlal 2R E - BebX IHTEMEFRE bR - AERF AL
Tt iBies > MBANER  BEAR A5 % AEFY -
o ibithdt ~ BHAREREEEE -

]

(n)\/\N

3 DMF,N,

Z
R, Z ZnCly, 100°C, 12-24 hr R,

R; | R
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Disclosed herein are a pharmaceutical composition for treating the
premature aging of skin (photoaging) and including a triazole derivative of
formula I, as well as the preparation method of the derivative of formula I. The
method is performed by reacting a starting material of formula II with ZnCl; to
afford the derivative of formula I. Each of R;, R, and Rs in formulas I and 1I
may be the moiety, such as —H, —-X, —CHj;, —C,Hs, -NO,, —OCH;, —NH,
and —CX3, and n denotes to 1 or 2. Derivatives of formula I can suppress
UVA-induced damage in fibroblasts, decrease the levels of ROS, MMP-1 and/or
SA-B-Gal, and/or increase the levels of ATP, mitochondrial membrane potential,
TIMP-1 and/or COLlal in fibroblasts. Therefore, derivatives of formula I
have the potential in the treatment, therapy and improvement on photoaging, and
can be applied in industries, such as medical treatment, medical cosmetics,

beauty, skin care, skin recuperation, cosmetics and color cosmetics, for example.

(n '
Ly, DMF, N,

P >
= ZnCl,, 100°C, 12-24 hr

Formula IT Formula I
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[ %88 77 B 2 BisigAE 5]
REGHMA—RBTEMRELE T ERR G LRGN
FTAEMRAERE T ERERPRERE LI AE -

R

B J§ Jo# 1t (photoaging) £ B B7 56 ¥ &9 K MR 44 AT 2 A
CEEROCHEN s RERE - BBELE - RERBREHTH
PRTREINREERE - FERD EOENLTHEB R B 4%k
BEZNEHREES) 4 SR EENBRELTARE » T8 &
) g X

EEAECHERSAZEG ARG ARG R B g
Ib& EA8H @ BLEFILOEBEIN T BURBITERNBRE
B HEEABRTFEARE mBEABRREOSBALTO UG LG
TR KREERD MBBRT - sbIN R BRI R mEp st K
Tt Emin kiAo ERBE Tl Task
71 (Rock and Fischer, Der Hautarzt, 2011, 62(8):591-597.) -

oot A FCRECHRANER kLM EST T 214
WéexF CRE £ZRGKS T IREMRK - T B %Ak
HERENEZERR KT HEHERELRT CRENBITE A
4% CREWBERM A R E BN X 8RR FRRRF K
W Bkt £ CRE i B3I eehios - & FRE
ME - BHEEIIRAEECR K ERLELLE T B E K (Burke,
Dermatologic Therapy. 2007, 20(5): 314-321.) -

gt sh > Pallela % A(Pallela et al., Marine Drugs. 2010, 8(4):

1189-1202)3% 5~ T R B B HF A MO A A& BH BRI K £
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&3 0 4 4a dy /N3 3 (Corallina pilulifera)ty 7 SR BRM A AR K
BT e T T 3 B4R % DNA RinH 4% 48 % & 8 (MMP)
MEANEACRA BRI A I RGEILBH FIRERE -
Pallela 3 sC 3£45 5744 eckol ~ mycosporine-glycine ~ palythene %
HAEFEDEFYRALLILDE > BHRRSANEEESTEAY
FRATRE HRU - RE-FERERSF > AT EEE P RAAMA
AEFFAEN G LT FTORRE > BBRCHKBAFE

E—REMABZFEN > LEBERE > RALRAATEAMY R
® ouTrhzzgERN

0

[#mEra]
COABRATEBRY RN A RIS > LB LR
LATHM PR AEZICEARDARE - REEHRE T E R4
o B AR ARI LI =AY c B—FMT o W—
AI M s E A -EALBRAS6 A4 Rk
[1,2-¢][1,2,3] = =k $7 & 45 (3-phenylethynyl-5,6-dihydro-4H-pyrrolo-

@ [l.2-cl[1,23]triazole > #j#% % 3-PEDAHPT) « fif & s 49 = =47 £ 47
REREHMMRIE ~ bR - BRERFABIL RAERANER B£ 4
BERBEF - AERE bR BHRESEEEL

AERARB I TEY AARBE—FAAREL

RAZCZBRELY > ORI =i AdY
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(R D>

~RsRAﬂ%ﬁx&%%ﬁ~§%‘?%~a%\w%‘
~§%& BFA - BETHA BRE o Z BT A
A ZAFTE-ZETAR= m?%.nﬁéliz’
=1 fxﬁ? B R FRIMHERFRIEFTHERLBREE @
n=2 &% TEREHRETFHILIERETFRIURTFERRNRERE -
AEAERM—BRIELECH T X QEBTEALEE
ZEBREOMBENEEZZEE I ERERSBNYELEES
I (ROS) £ 4B & & Bs-1 (MMP-1) R/ £1048 M B-E A4 5
B2 (SA-B-ga) B R R E T > R/IR=EEEEIR H(ATP) ~ B HEE
£~ 485 G sk s B F-1 (TIMP-) &/ % — B EEGal
(QEMD%%%EL% RIE AL F R0 B ¢ 38R RA
BER -BRER AR EF HAEFEIE-
ABARRE—FoR [ kAR BB IR GF K
doX I 2 Aehe M8 RACEEBITRIE » UBF L= RTEY -
L/\NS

-
J*é*mﬂ?r
W A
_m

-

s (% 10)

R LA REHNRABRETEAN = F AT 8%
F o M B REAR 100°C #ATE D 12 65 o o — BBEE 3] T -
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RHAT 12 5 24 1B o RIEFERSE » AmAKBERAL LR E -
Aty E T H74 Y (derivative) | 1ads—EHF ¥ 8B F R Ik
REBEEFRBRRABRROBRES —HF - AXZHAE A
% T4 (compound) | > E43E b RERUARE L5 FRE
RHEFL(REFL)ANEERBEET £ buPaesedf R
BA—H5F - |
Ax#y "3-PEDAHPT #7144 | & T =244 ¥ | B HEHS
NATE T RE T M E R mF /bW AR TS
AR > Bt TR EE R A0 edy - BRI P
@  IPEDAHPTHAM, - TZebAM, B THAMN TRUE
)Eﬁ o
O AXMAET R R TR AR ESRCES R A
# £ 320-400 nm) ~ ¥ ESPECEIS K B % E 290-320 nm) & & %
IR (E 4P S C o s & 200-280 nm 2% 200-290 nm) 5 {2 K %585 A5
BB TERERBNEIIE A 58 B & C FT 3% AN AE
BH o

o [ &35 K]
AEMBEHZFARTE AT HT S RARIFR LK
R ERREARABEZIALTTUBRARAZ AMAEZTHIL
FTEFHERGPIRBBRFETRIE > RERAFEZ AT
RBHREBEZ TR OB IEFERECET S HETHH S
ERAAERAZEE -
TBR— ~ {4 3-PED4HPT 4744
E—BEBEE®RE T 0 £ 100 ZH 69 BRI T mAA (K
OI°300 % 0 14 BEF)UE 10 EAH_FAFERE > BALR

7
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FIEHE S 4% > WMARALERI BE > 03 EEH) M E 100°C
#H 1224 B LR ERANEEOEAGEBRETERER
& BEERE GRS R ERRIE R RAE > A —RAKBER(SO ml)
BIERIE - AU GEEERYE  RERENE@® B 0.040~0.633
Zk o LB CE/ETK  1/100~1/3) 476 b8 0 432] &5 & B B2
243 R EATAEM 1 £ 81% » BREE 67°C~69°C  RJE T 42 K 4o
TF

Z DMF, N,
-

ZnCl,, 100°C, 12-24 hr

&, 111 A1

#7440 1 2% : '"H NMR (CDCls, 400 MHz) : § 7.56~7.51 (m,
2H), 7.54~7.32 (m, 3H), 4.35 (t, J = 7.6Hz, 2H), 3.01 (t, J = 7.4Hz ,
2H), 2.83 (quintet, J = 7.4Hz, 2H) - °C NMR (CDCl;, 100 MHz) - &
144.12, 131.50 (2C), 128.52, 128.28 (2C), 123.98, 122.54, 92.67,
78.84, 46.85, 28.09, 20.79

WRBAMEETRIZNBHTEEEECEAR T &84
3-PED4HPT #7447 » %0 Fk 1 FisF o
% 1~ 3-PEDAHPT 47 4% # 2 §i45

TTEMER | T E HAEE |1 Ri |R R;
1 209.2465 DMSO CisHiNs H |H H
2 224.2612 | DMSO Ci3HiaNy NH, | H H
3 227.2370 | DMSO CisHoFN; | F H H
4 237.2997 | DMSO CisH5N3 H |H CHs
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5 239.2725 | DMSO CuHisN;O |H |H OCHj
6 2542441 | DMSO CisHioN4O, |H [H NO,
7 239.2725 | DMSO CisHisNsO |H | OCH; |H

8 254.2441 | DMSO CisHieN4O, |H |NO, |H

sesh o RERATFRE LR T2 KX A H H 4 3-PEDAHPT
P @FESTEY 9 (CisHiNy) ~ 57449 10 (C;iH;1N3 » Ry =R, =
Ri=H>n=2)&#74% 11 (CyHN3) » &R DB 4T

N
N__/ II\J / ,/\N
NN N
reEY 9 744 10 PTEH 11
PRTAHER &Mbss » AREFTETER AL ~ 1645 - =4
1LHR % 35 5 BT R o

T mpgiER

TR E eI RE o BT e B (1x10° e/
TBEXARBEH R ARS  BHBEL5H0-~4-8~12
B 16 BFH/FF NG H—Emay Rk A (BRH/FT na) R
SR A 3.5 54 Bldo 4 BH/PFH AR A B RBAT R
BlApsE-FLME 1B ARSI ARHNB S Fmibz
HEERMBIERZHGE - £% 1B T 8 E 16 Jem? iy % 4
K A BB EBEZ I E ISR 0 Jom® &4 R M4
B) HapFERAA0HRRNREEME A 2885 8
Jem?® o RAREYSESN F A S5 BB 5 4 Tem? » @ 4 J/em?® #2 8 J/em?
Z VAL 6 Tom® o shh 0 BES R A BB LERRMERA 6 Jem®
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At ABEE

B T RABMETHRRIN ST ESIb(ERRBET) -
Ex DL 6 J/cm® 3R ey A b A BB B R Y E 4R

h=1

== 0

2
FR= N =ZHBRTATP) R R E
AERGRZHBBEET RBFAD - o e B T 54
MHE M mien ATP 23R8 - RAET ety £ S - HE—
$ 3o 2 e ta B (1} 10° 4m B/ Z #H) LA R ) 89 5 uM 3-PED4HPT
FAEMBRIE AN BE261/m?RE 21 pEuESRAT
Baemp i ATP 224 ABL RN A RE G850
Jem® o 4} 8% éﬁ.):{?’ﬁm}%@m ATP A E#ATHEMIF » LB LT
HooFAE 2B HAUKNEAZ 3-PED4HPT 4T £ MR RN

A );%iiﬁ‘é‘cé&%éwﬁﬁiéz ATP 25 & » £ ¥ S BT RAET=RE

LB 0 ¥ p<0.05 B*p<0.01 2 raHRatERBLA #tEL
BEMER-AEF2E T %-FrA#A & 3-PEDAHPT 4T £ MR 3
Bk A RE2 5] BB iath Py ATP ARTHE L
FH(PIER 6 Tem® %4k A ARz aBiaik) - Bk KREHAEY
3-PED4HPT #7 £ Y#EF TH KN L A BH AT R LEILRA -

ML ATP AR ERFHITEN TR 11 BFREETR -

FEm ~ E AL ROS) B A & BB EAAYm)Z R
&M R AL Bk S R B A AR A AR BT AR BT B do 89 IR X
BB AT R K o LR FREAM T B 0 BT (1x10° 4
B/ ES)UARE & 5 uM 3-PEDAHPT 47 A R 4 o » BHZ 6
Jem® 3 ~ 21 ey b A 2B BB RERE 2°,7-— 4.8
J 4 BE B B8 (2°, 7 -dichlorfluorescein-diacetate, DCFH-DA) %t &, » A
MAEBBERIHFREAILHELRR - MARZRGERBEEM T
& 0 B4 da R 2 Bl R 8 3-PED4HPT 474 MR ESE A RE

10




1619710

% > BoafR 3,3-=¢ & & # i F (3,3-dihexyloxacarbocyanine
iodide, DIOCy) % &, » ILBF LA R dm BB B B B B S
H4ME3EQA)AE 3 B(B) &4 3-PEDAHPT 47 & M &/
RENMEAREGEFTmIE 2 (A)ROS & 4R 2 H 9 AB)K
SBBEEME S - SERRIIEAREZ B3 8 &5 uM 47
AT R REBRAEIN G A REBYB 4T 0275 A4 H
TR ERGEEEM LA N EERENEEZENEIIGE R
BRENRBERANTHREBENREHE BN v » BRI
AACRE A MR ~ BB G A B ER L (B RNAACE
BB RERAMNITEY T 2 11 TRARESE A REFEAWBES
MR RGBT g o I W B RB ) AN A=
o R ATH RO CRBERKHE  ShEBBEYERE
PEFo T B R Bl AL SR 0 R 4R AR ¥ 38 35 M 3238 7L 3 (mitochondrial
permeability transition pore, MPTP)$T B iy 2 4 4% BE J B 4[5/ » &

FIB@B)Th REHNITEN T R 11 e g B s LIk

A MEAREZRS  RABHETEBIBRERENIRES A
ARSI A B AT Bt ta g -
KB ZEZ ~ MMP-1 ~ TIMP-1 2 COL1ol AR &HEZ AR
bt E P > MMP-1 AR EBSHERE Fams
MEREBRBBERES - BREES SR LA SRR E =it
1t Eib MMP-1 ABE%E G 5 BELbeyik - TIMP-1 A%
MMP-1 & & & &8 A4 » AHYE ~ 34 MMP-1 2 %3, - COLlal
Rl Bk 5 — BB R E G ) —Hanh(X3E pro-ol 42) @37
— pro-al 4 & &3 COLla2 £ B #3#F 2 pro-a2 42 & R £ — 2 B
REG B F—ANBREAAHLEMBEBIw AB)TRAEGER
EG 0 AR 2 MMP-1 ~ TIMP-1 & COLlol ¥ 43 4o 4m i &itfé]

11



1619710

BIIRBRNREMZIHE -

EEBRLT  BeeFapm(1x10° @B/ 5 UREY 5 uM
3-PED4HPT #7 4 MR IE 4 /65 » B2 6 Jom 58 ~ 21 24w
BIH A XBBRESETEIY RNA XAZ RS
RE&(QRT-PCR)BI KK 28 % G851 (MMP-1) ~ &8 & iz s
¥pH B F-1 (TIMP-D) A% — A B RE&Gal (COLlal)Z KR LR
¥ U 4#7 3-PEDAHPT 47 £ # BRI b A H &R AR EMRH R
JE,E o

FHMEABWBESR 4B (C) 0 £ A0 3-PEDAHPT 47 4 4 &
R A REBEFEEEKZ(A) MMP-1 ~ (B) TIMP-1 &(C)
COLlol =z mRNA 23BE > THuifA 4 7 & 11 T Ez MMP-1
mRNA % 3,8 %% ~ TIMP-1 mRNA % 38 3% % & COLlal mRNA
RREHGS ERMTMEN TR 1 THREZLEF LBR LN
SIS 4T S R IEIE AT B R A -

B BN ~ 24648 B B-F FLiE H 88(SA-B-gal) iE &

% 4t 48 M B- ¥ 3 # H B (senescence associated
B-galactosidase » SA-B-gal)4£ pH 6.0 335 T A5 £ 1bdm B F 89 ¥ 3UME
Yo EsE > Bt SA-B-gal THEAE LR E/Lim iR -

g

RE NIRRT > S AN SA-B-gal E M HIAE

3 ) & % '8 X-gal (5-bromo-4-chloro-3-indolyl B-D-galactoside) &
% SA-B-gal b1 & M & & B & 708 2o 44w Lee % A(Lee et al.,
Aging Cell, 2006. 5(2):187-195)Ff 38 7~ 84 7 ik RARSL B R B9 7k &
45 o

5 4 4 4 B (1% 10° 4 B/ 5 1) AR ] #9 5 M 3-PED4HPT 47
AR AN BES 6Tem’ BE 21 pEM RN A BE
H I E 3R IR 0 A PBS Fi B mie » hoN 3.7%%& HIKE &

12
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fa i o 45 3 REED B 89 4 BV R (3 PBS (pH 6.0) 345 4% B 42 %7 ik (pH
4.5)F 4% 1 mg/mL X-gal ~ 5 mM K3Fe[CN]s ~ 5 mM K,Fe[CN]; ~ 2
mM MgClL) 2 ta a7 37°C [a R 3%k > 2B UKFhta e - LIAR
B THEE G % BEWHEE Qe et al., Aging Cell, 2006.
5(2):187-195) -

H4ME 5 BB AU 3-PEDAHPT 47 A M 2 oh 5k A B 324
a2 B lba B LB E - BRI A RENEEFE
B RR B 89809 SA-B-gal JEHE > MEITAEY T RA4TEY 11 R IE -
B LRI A R AT 6) 845 4 JR R RE R 23k 4] SA-B-gal B

@  :roRuei ey 3-PEDAHPT 474 M T 433 M 4 B de R % 40 56 A
A5l A e AL AR -

RA LA > A AR AT A 89 F5E = o2 47 & % (3-PED4HPT)
SRR E BT P EREY R BB BEE-1 R/RE
LA RAB-F BB AR E > R/RARSBHRRT - R s
BB EamuEdint R F-1 B/&E 2B EEGal hkRE
B RATHE R T R AR — R =T AN B A R ~ 4%
RERE ARG BRE RERANER BLEX - EZX HF -

Q@ =T tha URAREAEL

REREBEREGAFER REEEBAE  BRERHF
Fooodbsh 0 REATUH AMEBEBABRETER > ERRE
hofrm P EEAEE AT EAEOEE -

[EXHERA]

FIEARNEABRHNBER 0L EABERBIBEE
RZ{1%E -

%2 B &SRB 2 3-PEDAHPT 47 4 M B 598 6 A B 38 4% 4

13
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Fia b2 ATP 2R -

% 3 Bl(A)% L 3-PEDAHPT #7 & M K 248 A R I0 45 45
feit 2 ROS EAREF 4tk

% 3 B (B)%4 X 3-PEDAHPT 47 A M K L0 H A B IE 4% Fba
ARG EME At o

% 4 B (A)#% 2 3-PEDAHPT 47 A H R LI K A R IZ 445 4
B4 2 MMP-1 2 mRNA £25,% -

% 4 B (B)% A 3-PEDAHPT #7 A M K L6 A R I2 8 45 4a
Mtk 2 TIMP-1 2 mRNA 2R & -

% 4 B(C)% A 3-PEDAHPT 4T A M R K 9 6 A B EE 4 e
§844 2 COLlal 2 mRNA %8 & -

% 5 B A A 3-PEDAHPT 47 A R LI 6 A IR IR R 4 B dm L 12
Z bt B E LR o

[ =& AHARTRA]
-3

14
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10741 B 15 B E

> FHEAEE

| —HAPRERE AL B
&y -

%

W B ] X = 4T A

(XD

HEBBA -BF-FE-CA-BEA-¥F
SEA-RARZATFEAEARYBHEEEFZ— > BEn s 1HK2-
D —FEdu X T 2 = ok 557 4 4y

—ﬁ-‘l’ Rl‘Rzé’i\iRﬂn\

(XD

E¥ R R dkéém~i% -3 CEH A F
A AER=E i?%ﬁa&%ﬁ@%¢z~aﬂn%1&2o
3.4 ¥ 3 E A F2EMAENITAY BB R EAEA B A
;\ﬁ&Mﬁﬁﬁ%ﬁ@%¢zfo
4o P RFGEE 2B TAY AT S = FRA4GER Y
ZRFE CZAFTA ZRFAR=ZmMYTEAMARYBEEL P
> —

S5~ P FEMNERAE 2 BRENEMZIEHE I 63
A de X L 2 —Ae 45 M 8L FAB4E7 100°C 47 R E & 20 12 /)5
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//

10741 B 15 A=

(X 1D -

6o HEAGEE S EAEHEHE T Pk hn— LA
B TERN-_FATHBET -

T PEEHERS 5 Amdnilars 2 vaiersie
¥ A — KRR R - |
8.— MR BE Y HEAGEE SHE R BB H R EFRTI

Sk STAMANEBERERF AL By AR -

Ok W EAKE S SEMEMYA L L P REME LT
& E M A AH(ROS) ~ g 2B & Gig-1 (MMP-1) & #1648 B B-
FABEEBOAPga)TEIETX—WERRETHR  REHEFE
By AR EE AR H(ATP) ~ MR BB 1 ~ 28 F G s8ind
BF-1 (TIMP-DAF—HBEEGal (COLla)FESH F
—tERRELH -

16 f;‘;”“
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12—
10
[ﬁg 0.8
mg 0.6 -
% 04 i
0.2 * ¥
0.0 | _ ,
AV v WA v N
EZRR(BE 5 uM)
% 4 [B(A)
25
&?20-
o 151 {
s
= 10
e
] X
HEME M7
EZRE (RE 5 uM)
% 4 [El(B)
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