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AbEE BE SHES 4R e U2 YAt FulEda ge] gA e 3 Fre] AAlgle] AFE-s)
Ak, MR ~#E2}E= Varian Mercury T™M FT-NMRS AF-83}4] 1Hoﬂ el A= 300 MHzol Al <F \Coﬂ A= 75
Mizoll Al TMSE 7] 2. 23} parts per million (ppm)22 7]5H 383 ©]5(6, chemical shifts)d} HzZ
AAE AZH AN R 7S50, WEEF< TMSS £33l CDCls, acetone-d; ¥ methanol-d, 7} & &
A AFEE k. Vilber Lourmat® Bio-Sun UV irradiation system (300W)& trans resveratrol < cis
resveratrol 22| o]A A3zl ALEFATE. ZH 4 AZvE2H Y (Flash chromatography): Silica gel Merck
60 (230-400 mesh)E Apg3ste]l F89rt. ¥w= I =vlE 1203 (Thin-layer chromatography(TLC))E 2%
Holl TLC Silica gel 60 Fssy (Merck, layer thickness 0.2 mm)o] =X % Z#o|ES AFE3} L UV(254 nm) =
p-anisaldehydeZE A #]d}e] woz e 4= JEE 33T, H=H-E MEL-TEMP 11 71712 SHFAL AA
A Lg}bﬂr U &4 Shimadzu UV-1800 spectrometer@ =A% 13 Origin 8 programs o] &3} 33+&

<A|Z9 1> 5-[(4-hydroxyphenylimino)methyl]benzene-1,3-diol (= 2)9 A=

Methylene chloride (20ml)ell 3,5-dihydroxybenzaldehyde 7 (500 mg, 3.62 mmol), 4-hydroxyanline 8 (395

mg, 3.62 mmol)Z} Na,SO; (500 mg)e EF3 Wg EFES o2 7h2, Ad2sbdd 3 Az Bk ankele] o}y

g2 19 o] 3gE 25 A3t & 5, SulE AL FAELS oMAHEYEZ Folu IHE
kU Pz S =

=]
fs H fs
g, dHES IF 123 Yae FFE 258 =F 1A (778 mg, 930 = AU,

o H NH, HO
B N
* [ij ::: N—<::>—OH
HO OH OH HO
7 8 2

<Az 2> (2)-3,4',5-Trihydroxystilbene (BFE 4)9 A=

HEZ HAlA methanol-d; (5 mL)oll <1 (£)-3,4',5-trihydroxystilbene (100 mg, 0.438 mmol) &4 7
9] b4 St Al 0.541F Bt 365 nm, 11 J(joule)d] o & FAFSIQICE. ¥HE &, WHE E3kEo] cis 9
trans@ | resveratrol (cis:trans = 84:16)% TAHo] 9&e H MR 318t o B0 A Awn}
Eagy e AAAdY 22 F71Y AAE AAE St trans® O] resveratroldl FHFE 42 A3
Hitel, o] EFES F7te] AHAGel AREsGitt. of#le] i 12 JtalAE oA B o] wE trans ¥}

&
ZFS H2AED Aytoln 119 U E 7ta ujrl HF zAaow gotE ). HNW(%omzcmm)ass

M

7.08 (20, d, J = 8.4 Hz), 6.62 (2H, d, J = 8.4 Hz), 6.43 (20, d, J = 12.3 Hz), 6.31 (21, d, J = 12.3
Hz), 6.20 (2H, d, J=2.1Hz), 6.11 (I1H, t, J = 2.1 Hz); trans & 7.35 (2H, d, J = 8.7 Hz,), 6.97 (1H,
d, J=16.2 Hz), 6.80 (1H, d, J =16.2 Hz), 6.76 (2H, d, J = 8.7 Hz), 6.45 (2H, d, J = 2.1 Hz), 6.15
(1H, t, J=2.1Hz).
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#Z 1

Energy Temperature Time Ratio
(cis: trans)
917 room temp. 30 min 78:22
111J room temp. 30 min 84:16
13 J room temp. 30 min 73:27
15 J room temp. 30 min 57:43
117 0" C 30 min 84:16

<A|Z4 3> 3,5-Bis(tetrahydro-2Hpyran-2-yloxy)ethynylbenzene (33E 10)9 A%

THF (20 mL) &violl (trimethylsilyl)diazomethane (2M solution in diethyl ether, 6.21 mL, 12.42 mmol)<
=9l golo ALVl -78C ZFAE ] n-butyl lithium (2M solution in cyclohexane, 5.59 mL, 11.18 mmol)
S btk el yA ko] EFEo] THFE (40 mL)el 9 3,5-bis[(tetrahydro-2H-pyran-2-
yl)oxylbenzaldehyde 9 (1.905 g, 6.218 mmol) &S H7}e &, -78TCoA 1 AlgF §<F wsldigy. o1 &
X3} ammonium chloride &9 (25 mL)o® #ASAT. F715L diethyl ether® FE3}9 3L, E3}F sodium
bicarbonate €47 AFEZ AlF &, NaSO,2 @, st AF AxsGT. 23 Jojgd A7t 47
FRvEa A2 228l (EtOAc Hexane = 1:1). H3lE A& SEE 108 24 Ao AA|(839 ng,
48 B2 AS 5 YAk, Ry 0.62 (EtOAc:Hexane = 1:3); H NMR (300 MHz, CDCl3) & 6.84 (2H, d, J = 1.8

™ rlo

Hz), 6.77 (1H, t, J = 1.8 Hz), 5.38 (2H, d, J = 3.6 Hz), 3.88 (2H, t, J = 9.6 Hz), 3.61 (2H, d, J =
11.4 Hz), 3.02 (1H, s), 2.00-1.57 (12H, m); “C MR (75 MHz, CDCls) & 160.19, 125.46, 114.42, 100.13,
96.50, 79.78, 79.07, 61.73, 30.81, 25.70, 19.32.

<A Z4 4> 5-[4-(Tetrahydro-2H-pyran-2-yloxy)phenyl lethynyl-1,3-[bis(tetrahydro-2Hpyran-2-
yloxy)lbenzene (B}EE 12)9] A|Z.

A ZAs A DMF (13 mL)ell 3,5-bis(tetrahydro-2H-pyran—-2-yloxy)ethynyl-benzene 10 (2.569 g, 8.447
mmol )3} PdCls(PPhs)s (0.296 g, 0.422 mmol), 4-[(tetrahydro-2Hpyran-2-yl)oxyliodo-benzene 11 (2.322 g,

9.29 mmol) 3} Cul (0.064 g, 0.42 mmol)E E&3t EFE trimethylamine (2.35 mL, 16.89 mmol)S T glt}.
O EFES Aavbs, A2 <klA 1543wt

3k
b muksto] of whg-2A 29 Fo] = 128 sl Wk
& B2 #ASYEIL, 77152 methylene chloride® FE3F9T. 77152 &2 A, Na,S0,2 ©<3taL, o

el Ay AZRs}FT. JodEe AW ga2vtEaduE #2359t (Methylene chloride:Hexane = 1:1). 93}
v 298U FFEE 12& 2 uA(2.304 g, 57 D2 IS £ ATk Ry 0.55 (EtOAc:Hexane = 1:3); mp
204-206°C; H NMR (300 MHz, CDCly) & 7.43 (2H, d, J = 8.7 Hz), 7.01 (2H, d, J = 8.7 Hz), 6.87 (2H, d,
J=1.8Hz), 6.73 (1H, t, J= 1.8 Hz), 5.43 (3H, t, J = 3.9Hz), 3.89 (3H, t, J = 9.6 Hz), 3.62 (3H, d,
J = 11.4 Hz), 2.00-1.57 (18, m); C NMR (75 MHz, CDCly) & 160.35, 158.06, 134.65, 125.09, 117.83,
114.84, 112.82, 99.86, 98.69, 96.50, 94.88, 61.90, 30.81, 25.70, 19.31.

_10_
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THPO—%<::>F—I
0. _H THPO

— 11
- \/ — -
(a) (b)
THPO OTHP THPO
9 10
THPO HO
{ )= )om W W
(©
THPO HO
12 5

(a) TMSiCHN, (2.0 eq.), n-BuLi (1.8 eq.), THF, -78C, 48%; (b) PdCl;(PPhs); (0.1 mol %), Cul (0.1 mol
%), TEA (2 eq.), DMF, r.t., 57%; (c) Dowex 50X2-100 ion-exchange resin (excess), MeOH, 85%.

<A|Z9 5> 5-[(4-Hydroxyphenyl)ethynyl]-1,3-benzenediol (3}E= 5)9 A|=.

] gE-8-o] 5-[ (4-tetrahydro-2/pyr an—2—yloxy)phenyl ] ethynyl-1,3-[bis(tetrahydro-2Hpyran-2-
yloxy)Ibenzene 12 (500 mg, 1.04 mmol)E 591 £o Dowex 50X2-100 ion-exchange resin (excess)S 7}a}
o Ao EFES 3 AR FQF AdelA ﬂ-'ﬁﬂ‘ﬂ HES-2 29 o] 313tE 5E ASATE. WS EFES
Celite 5458 &3l A, AFAES 749 FFIUT. Jode5S Ag7Hd Ay AZ2nEIHIAE o] 83+
A A THEtOAc: Hexane = 1:1). Y3l A& 32 5= 24 1A(199 mg, 85 D=2 2& 4 AALh. R

0.23 (EtOAc:Hexane = 1:3); mp 235-239C; 'H MR (300 MHz, CDsOD) & 7.30 (2H, d, J = 8.7 Hz), 6.76 (2H,

d, J=8.7 Hz), 6.38 (2H, d, J=1.8Hz), 6.32 (1H, t, J = 1.8 Hz); e MR (75 MHz, CD,OD) & 161.62,
158.06, 134.65, 124.51, 117.83, 117.61, 113.01, 104.31, 98.69, 94.88.

<stg=E 1 2 3gE 39 £H>

3E 1(H=HEES) Y oluj= Bl 33E 3 &3 1(Lee, H. S.; Lee, B. W.; Kim, M. R.; Jun, J. G.
Bull. Korean Chem. Soc. 2010, 31, 971.) ¥ #% 2(Rho, H. S.; Baek, H. S.; You, J. W.; Kim, S. J.;

Kim, M.-K.; Kim, D. H.; Chang, 1. S. Bull. Korean Chem. Soc. 2007, 28, 837.)°] AA¥ o] ulg} A
shon, E WA oAM= dES AEFs),

<d¥> ABTSE °]-&% #Ats} |7t

god ol 7ml ABTS®' (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)) A% &M(stock
solution)¥} 2.45 mM potassium persulfate A7 &M (stock solution) & 747t 22 & Alojx FHg. &
FES 0T, dAoA 12 AIZF Fot AN = 3dE 49 cis/trans H[Eo] W37} A9 glom=g
E&O]Ur HAES ool d Aadh). 22l ABTS &ML methanol 2 3]413}e] 734 nmol A g IV E3 = ghol
lo] H=% &qirt. ¢ did Moz dojx 1MEH 59749 FFES wWebEo] 59 1000 pMe] A%
SNE gt aelal U] o] SNES Wik 500 uM, 250 uM, 125 uM, 62.5 uM, 31.25 uM, 15.63
uM, 7.81 uM, 3.90 uM, 1.95 pM, ¢ 0.93 pMe] TE= 3X&Fct. HAE FHO & 37 AlE°] 0.9
mL ABTS &%} 0.1 mL SF&E-S oHA st A Aldct. 10 & <IFfelo] Ak ol 734 muoll Al WV F3 =5 543
ATt FEELS 0.9 nL ABTS €47} 0.1 nL methanol®] EFES AREsIQlth. i s3HE=E ascorbic acid
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[0069]

[0070]

[0071]

[0072]

SIS351 10-2015-0117053

(Vitamin C)9} quercetins AH&3Ith. &tz X3 E(the radical scavenging rates)S UV &3 % HolH=E
FH don o A%E % 1 eI E 12 SFE 2 WA FE 5 BF7F Bl 2 AAJE ascorbic
acid, quercetin 53 W]aLste] 43k Fibst B L et RS EO%TE‘r
g, IC ke 23 Origin 8& ©]&ate] ALt en], 71 AxE & 20 YeERAT
X2
Compound ICs (M) Compound ICs0 (D

1 4.5 +£0.61 2 1.6 £0.10

3 4.0 £0.10 4 3.4 +£0.19

5 3.1 £0.17 Quercetin 4.7 £0.26

Ascorbic acid 14.0 £1.03 - -
¥ 2¢ 295RH 5WZA 9 AtslEE @4ks a59] ascorbic acidy quercetin®] &AFst &% win] A3
TFAY AdE FEsitte e RATH. 53], IFFE 49 A5 IFE 1EIAGER) EHH] Frkst &
o] e Adem yEston, o= cis 729 YAA 2E#RI(strain)e] ¥R Fikst G50 o ¢
stthal sfjAE 4 Stk IFE 5v 3F AFY I n-AFoRNE goZe] HA ATE F U] wiEd &
cbsh a2 Flow A HEn. 5, IFE 28 IEE 1(A2HSEER) ] dikst anrt 3 oo
2 A3 ¢4 AR e

W 54, TE, G 5 B 3y Holw shhe] AAde] T, wsA shie A
Aol A E e okt vobh, 2t AN lA AAE 5F, Tx, E3 5 AAdEe] Hahe wof
} = A

of oJste] the A5 deiE £ = 7Festtt. whebA o]

R0
=01
=2
100 - = = 3
& o T
———
e Agcorbicacid
=== Quarcetin
80 e a—
.gé" 60
=4
=]
£ 404
=
£
20
04
T v T T T T T T T T

Ll
0 20 40 60 80 100
Concentration(uM)
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