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¥ 1
Compound NO Production (% inhibition)
1M 10 pM
Medium(MED) 1.2+0.7 (98.8)*** 1.2+ 0.7 (98.8)***
LPS 100.0 7.4 (0.0) 100.0 = 7.4 (0.0)
1 72.8+8.1(27.2) 782+3.4(21.8)
2 61.8£84(38.2) 43.5£1.1(56.5)
3 70.4 £20.5 (29.6) 71.4+12.0(28.6)
4 63.1£8.6 (36.9) 0.0 £ 0.0 (100.0)***
5 59.2+2.1(40.8) 464£8.3(53.6)
L-NMMA 85.0+4.4 (15.0) 99+ 2.7(80.1)"*F

The results are reported as mean value + SEM for n=3. Statistical significance is based on the difference when

compared with LPS-treated groups (¥**P < 0.001).
% Inhibition 1s based on LPS as shown in parenthests.

[0012]
[0014] Fre® di2AEe] ogk N0 Aol g sietE 1-59 F9E &23%E EYHIH (& 1), Aud Ak
RAW264.7 AEE iNOS B4 Fale] N0 AL A= aaﬁ NWMA(A monomethyl-L-arginine acetate) [1
51 94 dxwom olgstdth. HTE 13 3 AsF wE 1 U AUEE T Azdes N0 448 U
3] AT NO A A& A F% (10 pM)olA 100.0% ~ 21.8%°1Q3L, HA % (TuM)olA 40.8%
27.2%% k. TR 1Y 31gE = 3}gE 4 (hindsiipropane B) (100.0%)E 10 uM e ge uw A3 A &
do] #AHAT (& 1)
[0015] o=, 3%E (1-5) HwolA ME AFdo]l NO & 7haol gt Zo] ofdS 11357 %’46}04 g she
RAW 264.7 AIE A<EES NO 1 M 2 10 pMollA MIT AlE A& EAHow BA89Y (F 2). oM =9
A AE ABES HU A, BE SRMES dAS AEsdS UEA g, olE NO *Ji”/l ﬁ%’ﬁ.% =
AE ol EAY. FgE 1-59 1Cs a2 GraphPad Prism 4.0 AZEY ]S o]&3le] B3} 2+7} 16.40,
4.46, 10.72, 1.84 2 1.30 pM= UElt (£ 2).
* 2
Compound NO Production (% inhibition) ICsy (UMD
1M 10 pM
Medium(MED) 100.0+4.8 100.0+ 4.8
1 98.4+29 98.7£ 19 16.40
2 135.2 + 8.5** 112.6+6.6 4.46
3 1105+ 1.8 1303+7.2 10.72
4 117.9x£4.6 103.1£7.7 1.84
5 1159+1.2 102.2+8.3 1.30
L-NMMA 100.1 £3.1 100.3+2.1 2.73
[0016] aThe results are reported as mean value + SEM for n=3 (**P < 0.01).
[0018] ole1dt A= 3= 4 (hindsiipropane B)7} 1Cs #k 1.84 pM=Z L-NMMA (ICs 2.73) Hue ¢ £ A4S

g NO AsEdS YEhSS ZalEth LPS-f= NO Atks #HAaA7]E 3jHE 1-5

o 712 &4 MAYSES 013}15}71 f1sl, RAW 264.7 Aol iNOS wijd dol 3gtE 1-57F A=
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9, saE 72 R =0, R, R = OMe, R = OROW)
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[0044]
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[0047]
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[0049]

ZIHSd 10-2018-0020372

<ahal4 g

<s}st4] 9>
O
R.3
R_-'
Rl

1

(%, 832 9= R = OMe, R = OEOM, R = H)

<gtstA 10>

(%, &%= 10& R =H, R,R = OMe, R = OEOM)
s 1>
R4 OMe
R3 ' R! ' OH
R3

TEoh, 2 ue
7h) 3ek 602 FAHE 35HE 120] DIF &violAd FZaudoddoa =, K00, 2 HESREIEF 805
=& 7hste] Ag2ellA wHste] g8k 7R FAEE SEE 138 5 9

) seha] 82 BAEE e 8ell DIF &wiellA] S2=vde
& 7hete] gellA whgste] sheka] 97 RAIEE e 98
o A7) e 139 3

o

AHZ, K0 X HEZHFEIRE 205

)
o

9o KOHE 715Fe] MeOH/H0 = 2/1 &vf 3}, A2olA mwtste] 38k 1002 F

m{n

2h) A 917] stellA BEE 140 A MeOHE 7hete] ol=7]1E $stal, oF F4 47 Pd/C, oHHE
A4S 7ystel EOMY] ©R.E7)3F Wk ow 8k 12 BAEE SFE 23 9t WAL S x3ele tololdze
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[0050]

[0051]
[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
[0058]

[0059]

[0060]
[0061]

[0062]

[0063]
[0064]

[0065]

[0066]

[0067]

<5514 6>

(%, 832 12=R =00, R'=H, R,R = Ole)

(%, 83 132 R = OEOM, R = H, R.R' = OMe)

<5514 8>

o
R3
R.'!
Rl
(&, 332 8S R = OMe, R = OH, R = 1)

<514 9>

O
R3
RI
Rl

(%, 832 9= R = OMe, R = OEOM, R = H)

i

<514 10>

(&, &3t 2= R =0, R = H, R.R = Olle)
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[0075]
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[0079]

[0080]
[0081]

[0082]

[0083]
[0084]

[0085]

[0086]
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Y, w2 A7) ke 1271 2,4, 5-ERuEA =g Ete] =ol CHCl, &1 Stell A4 CHClooll 837 BCly

H =
T2 2oz WwgAA A7 dvdstz dojxl AdS 5Ho= sk volofd 22y g4
o

7h) 38k 152 ZAEE 3IE 150 ZR2dEdEdE|=Z, Nal 2 DMFE 7}ste] 0C~40°CollA ¥HeAA 3
skl 1602 FAEE 3EE 16 Axst= 9A);
W) A7) 33E 160 3eH2] 192 TAEE 33E 198 7betal KOHE 7)Fste] MeOH/H0 = 2/1 €v) &, 429
A akete] 848k 2002 FAHE H3E 202 &

o) A7) 3sHE 200] AT MeOHE 718te] dl=7]E 3k
EOM7] ©R.5 7|3} vhgo 7 3sta] 307 FAHE 335

of T3k Aol

ataL, olF FA& FTAI PA/C, oMEAS hEhe]
o3

£ WA E Tgshe celoldzaw g

<5814 15>

CHO
HO ; OH
OH

<g}sh4 16>

CHO
MOEO ; OEOM
OEOM

<g}sh4 19>

O
MEOD)\
O

<s}sh2a] 20>
0
S OMe
- |Ii R! ||i OMe
Rf!

(&, g3= 202 R R R = OEON)

<514 3>

o 33 E 32 RR.R = O)

A

1_4

3

flo

ro

L

7h) 3eha] 152 EAEE 3EE 150] FR2ddddd 2, N N-thololo] a2 Ao dolvly} (LIS 713l
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[0087]

[0088]

[0089]

[0090]

[0091]
[0092]

[0093]
[0094]

[0095]
[0096]

[0097]
[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

ZIHSd 10-2018-0020372

HESAIA stk 172 FAIE = SEE 178 4= 9l

) A7) g5HE 179] 82538 wE, Nal 9 DMFE 718le] ol whgAlA 38t 182 ®AIH = 33E 18
S dE 9

o) A7) SR 18el S8 19% wAEE S5 198 Jheli KOHE 7hatol MeOH/BO = 2/1 &) &, Ah&ol
A astel shshY 212 EASE MR 218 Q€ @A) ¥
g B8

2 A7) 3FFE 210 A MeOHZ 7hale] ol=7]
EOM7] €R35 73} k2o =2 38k4 308 FA|HE= 3
of T3k AHoltrt,

e K

. o1F F4 T PA/C, oMNEARS Thshe]
T WAL E 2ehs velobdZ RS Ay

i

1.

o

=]
= 4=

i

<gfstA 15>

CHO
HO ; OH
OH

<5814 17>

CHO
MOEO/©:OH

OEOM

<g}eh4 18>

CHO
MOEO ; OMe
OEOM

<gfshA 19>

(0]
Meoﬁ
MeO
<g}sha 20>
0

‘ ™ OMe
R? R! ' OMe
;)

R,.

(¢, 382 212 R = OMe, R.R = OEOM)

<s}st4 3>
OMe
R} ‘ R! ‘ OMe
RE
(&, 88E 4= R = OMe, R,R = OH)
o, B oupgo
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[0105]

[0106]

[0107]

[0108]

[0109]
[0110]

[0111]

[0112]
[0113]

[0114]

[0115]
[0116]

[0117]
[0118]

[0119]
[0120]

[0121]
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7b) 3teta] 82 ®AIEE BHEHE 220) DMF &violA ZERuEdEd e 2, K 0; ¥ HESTEYEE 2253}
5 7hete] A2olA mkgstel steky 97 3AE = shgte 23S 9 dAL

W) gtskal 242 FAIEE EHE 240] 7] 33E 233 KOHE 718k MeOH/H,0 = 2/1 &l 3, A-2olA mmut
atol sheha] 25m FAIEE SHEHE 255 9 9

mlm

) A FEE 250 AT MeOHE 7}8le] ow=7]2 Sdsla, o] 42 EMI Pd/C, oHEAS 7ele]
EON7] &R.57|sl whgom }3ha 52 RAIHE s 58 dv 9L E EFshs tholold X ag el
S Ell=

<5514 8>

0
RS
RZ
Rl
(%, g8t 2= R R =00, R = 1)

<s}st4 9>

o}
R3
RL-'
Rl
(%, 8% 232 R R = 0RO, R = 1)

<g}shA 24>

@]
<O©/LLH
0]
<s}ghA 25>
(0]
MOEO = 0
UL
OEOM

<8514 5>

HO o
:
(6]
OH

Bk olyel, B U 4-(3-(4-3) EFA-3-HWEAH YY) T2 ) -2, 6-Tho| W A His, 2-(3-(4-3}0] EEA]-3-
HEA D) 229 )4 5-tho| | FA|F &, 4-(3-(3,4-t}0] liklﬁﬂ%)ﬁim)uﬂxﬂ 1,2,3- :E_fqe, 4-(3-(3,4-t}o]
HEAAY)ZZY)-3-| EA Wl A-1,2-T}o] & = 5-(3-(MZ[d][1,3]tto] &&-5-) =z )mAl-1,3-t}o] & =
1% oS sk gg9S st A E e Rol).

e

we] tolold TRy (AP 15) F 1% ol4S FEALOE Fhae kA 2YEe ohAsy ¥
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T
=23
=
vkl

10-2018-0020372
AA (o

5
Ab FE R AYgste

A, Wa, seole

i

=
ks)
pd

=

TC

s =Y

|

e
=)

A (e :

b, A=

Aehel, AR, JEF 7HA

A (el :

3]

A

kel
=1

sHo
o] ~E,
ol webd 2

L

L

ofoll A FFHom 58

H
~
=K

B
ol

;ot
Hlo

I

ﬁo

g
o

)

oAl

=]
=

1] A

A, oF

.

e

o/ A BaA(d:

%

TR

o

o

3k
=

3ol vro] Foie

=
T

L A

)

=

A, W

o

o2k 0.0001~100mg/ kg

L e e e

pu

L

Ej

AA= 548

2

S

A| &l

)3

[e)
2

=]

ol s} o] A

[0122]

Pjo
M

o

o
B

;OL
Ho

el
B

ozel

N
T
o

=
=

A

ju
-

o

AT

wul
=

qud

ot

29

. Trolobd
o <]

RIEEE

T

B
Wyl g

[0124]
[0125]

mjn

SREE!

o =
j=aye)

3 8ol

e AT =
N

=
=

#FH 3 fEA

X

fol Alx5 toloje

5]

[0126]

..1 ._l_—

wul
=

i

vz
qud

=

A

Wol Alzugow Axs tholold

=13
=

B
L

Wl whebA,

[0127]

!

H
o
i

=0

jozel

15

ol

2% 9 ol FEA

2] &
=l

o] t}o]o}
a) 1.0 M BCls (in CHCly), CHCl,, -78C~A2, 3h, 98%; b) FE=2udddaod =, K,C0;, HEZ

)

22
=

=

12h, 63%; e) £9=3 we, NaH, DMF, 4

=

AL Al AR

o] AL 7}A =pol Al

b, ey

i

] AR

(€}
CH,Cl, (20.00 mL)ol

S

o

=

=
=]

wye] T4
_18_

}g 9

=N

ogolwl CH,CI,, 40C,

i
=

=

3
shgt= 1-59]

e

slol= (#3E 11) (0.5g, 2.548 mmol)

12h, 41~86%; ¢) S=Zvddde 2, Nall, DMF, 0C~40C, 12h, 85%; d)
[e)

olgol el =, N N-tho]ole]
3h, 89%; f) KOH, MeOH/H,0 (2/1), “¢<, 8h, 76~94%: g) 6N HCI, MeOH, “, 1h; h) H, (¥41), Pd/C, oIE

Al AL 48h, 43~62% (5 ©A ©]Ah).

L

|

[ 54

& FAF g

S,
A

A
Feol m

=

NEME

L
o

iNOS

o
o

3
2-3lo]| =2 A4, 5-tho| W EA| Ml 2 & H| 30| = (2-Hydroxy-4,5-dimethoxybenzaldehyde) (F3FE 12):

=78 TollA BCls (1.0 M in CH.Cly; 6.37 mL)E 3 W&

82=3kE, DWF,
2,4, 5-EF W S A Ml =%

g
ofefoll A

[0128]
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[0133]

[0134]

[0136]

[0137]

[0139]

[0140]

[0142]

[0143]

[0145]

[0146]
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0CE YdZ+akar, 40% HC1 &9 (1.3 ml)S 3 &% 713k 3 CHCly (3 x 30
fujEe A9 (2 x 40 nl), AAGT (40 nL) = AHE F L4 Na,S0,2 A8}

I AFeEse] v Ao 1A 3IFE 12 (0.455g, 98%)E AAUTE. Re= 0.60 (EtOAc/Hexane=1/1); HE&4
99-101 C; 'H MMR (300 MHz, CDCly) & 11.39 (1H, s), 9.68 (1H, s). 6.89 (I1H, s), 6.46 (1H, s), 3.93

(3H, s), 3.88 (3H, s): C NMR (75 MHz, CDCl,) & 194.0, 159.5, 157.5, 143.2, 113.7, 113.1, 100.4,

56.8, 56.6.

EOM B39 dukxl FHx}t

Hi5e delste]l=/AE (2.00 mmol, 1.59%F
FHE AL EH7] 8, d2elA 7kstal 30
TBAI (tetrabutylammonium iodide) (0.2 mmol,
mmol, 1.2%9%)& W3] 7pslsict. Wb
7bata oElZ (3 x 20 mL)E 3314t} %ﬁ%

i, F5 NaSO 2 Axstar A3sEHsdo).
AAE EON-R ddstel=/AES ATt [2.
23] Aol AFEE AL, 8AIRE E]t WSl

mL)ol ¥ wHkek f-lof K,CO; (3.00 mmol, 1.5
e ER 3 RS DWF (1.0 mL)E UM
7}8k 3 EOM-Cl (chloromethyl ethyl ether) (2.4
AlZF Z¢F wEtget, e =85 3 BS FH
0 (3 X 20 mL, AEs (2 X 20 nb)E MH3E
I2vtEaH 3 (EtOAc/Hexane=1/2) 2 A #|35}¢]

295 TBAI % 2.39%2 K07} 3H3HE

o
-
b
=}
=

i
il ;g
o o

1

1> ofl Kl
r}og_;‘;r%

N
oo
= 2
oj 2
o =
—
III \]

}01
%
PN g -
o oot @ S
ot
i
rlo
N
w

w
o
ol
10
=
(@)
$
(@)

4- (N EAHEA])-3,5-To| H|EA Ml Z L H o] = {4-(Ethoxymethoxy)-3,5-dimethoxybenzaldehyde} (SEE 7)
T8 85%; Re= 0.60 (EtOAc/Hexane=1/2); A 11A); =4 54-56 C; 1H NMR (300 MHz, CDCls) & 9.85 (1H,

13
s), 7.12 (2H, s), 5.25 (2H, s), 3.91 (6H, s), 3.88 (2H, q, J = 7.0 Hz), 1.20 (3H, t, J=7.0 Hz); C
NMR (75 MHz, CDCl3) & 191.1, 154.0, 132.3, 106.7, 96.7, 65.4, 56.4, 15.3.

2- (A EA M EA])-4,5-t}o| | EA Hl 2L H|3}o]| = {2-(Ethoxymethoxy)-4,5-dimethoxybenzaldehyde} (3= 13)

8 78%; Re= 0.32 (EtOAc/Hexane=1/3); <1:=2h4 oix): 'H NMR (300 MHz, CDCls) & 10.30 (IH, s), 7.28
(1H, s), 6.80 (1H, s), 5.30 (2H, s), 3.94 (3H, s), 3.87 (3H, s), 3.78 (2H, q, J = 7.0 Hz), 1.25 (3H,
t, J=7.0Hz);: CNWR (75 Mz, CDCly) & 187.7, 156.4, 155.5, 144.5, 118.4, 108.6, 99.7, 94.3, 64.8,

56.2, 56.1, 15.2.

1-(4- (N EA HEA])-3-HEA H ) e}= {1-(4-(Ethoxymethoxy)-3-methoxyphenyl )ethanone} (& 9)

S8 86%; Ri= 0.43 (EtOAc/Hexane=1/2); 54 1A %24 44-46 C; H NMR (300 MHz, CDCl,) & 7.53 (1H,
d, J=2.1Hz), 7.51 (11, dd, J = 9.0 Hz), 7.20 (1, d, J = 9.0 Hz), 5.34 (2H, s), 3.93 (3H, s), 3.76
(2H, q, J = 6.9 Hz), 2.56 (3H, s) 1.22 (31, t, J = 6.9 Hz); C NMR (75 MHz, CDCl;) & 196.6, 151.1,
149.7, 131.7, 123.0, 114.7, 110.8, 93.9, 64.9, 56.2, 26.4, 15.3.

1-(3,5-H| & (N EA HEA) H D) El= {1-(3,5-Bis(ethoxymethoxy)phenyl )ethanone} (& 23)

& 41% Re= 0.68 (EtOAc/Hexane=1/2); {4 AA; MR (300 MHz, CDCl3) & 7.25 (2H, dd, J = 2.1

Hz), 6.94 (1H, t, J = 2.1 Hz), 5.22 (4H, s), 3.71 (4H, q, J =6.9 Hz), 2.55 (3H, s), 1.22 (6H, t, J =
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[0148]

[0149]

[0151]

[0152]

[0154]

[0155]
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6.9 Hz); 13C NMR (75 MHz, CDCl;) 2 197.0, 158.3, 139.0, 109.3, 93.1, 64.3, 26.7, 15.1.

2,3, 4-EF (N EAHEAHNZLH 3ol = {2,3,4-Tris(ethoxymethoxy)benzaldehyde} (E-EE 16)

NaH (60% in mineral oil; 0.47 g, 19.5 mmol)E < DMF (3 mL)ol @1 wykgt gMo addslo)= 313t
30 TR Y743, 308 Fot

(0.50 g, 3.24 mmol)e] ¥<= DMF (2 mL) &9& A 7] stillA 7}star 0 ¢ kvl
ksl & TBAI (0.2 g, 0.54 mmol) ¥<= DMF (1 mL) &S 7}slar, o]o] EOM-Cl (0.61 mL, 6.58 mmol) F<
DMF (2 mL) €HS 3 WA 7Tt WS EFES 40 CE 7F2sta 12417 EeF wwslgid. wks og

F (TLCZ #R1FH, 2oz Wzbetal, =& 7kete] oH= (3 x 20 mb) & FEskeh. EF 771852 HO

(3 x 25 ml), A9 (2 x 20 mb)E MASIL, T NaS0,2 Axst AFsEsort. z3gee 449 a=
ntE 22y (EtOAc/Hexane=1/2)% AA|ste] AAE Axdba Az 3182 16 (0.91 g, 85%)S LA}, R= 0.58

1
(EtOAc/Hexane=1/2); H NMR (300 MHz, CDCl;) & 10.26 (1H, s), 7.59 (1H, d, J = 8.7 Hz), 7.05 (1H, d, J

= 8.7 Hz), 5.30 (2H, s), 5.29 (2H, s), 5.18 (2H, s), 3.90-3.70 (6H, m), 1.26-1.19 (9H, m); 13C NMR (75
MHz, CDCl3) & 189.1, 156.9, 154.4, 138.8, 125.0, 124.3, 111.5, 98.8, 97.2, 93.6, 66.2, 65.5, 65.0,

15.2.

3, 4- U 2 (A B A H EA])-2-3L | EEA =2 & H 30| = {3,4-Bis(ethoxymethoxy)-2-hydroxybenzaldehyde} (3} 3&
17)

ddstel= 15 (0.5 g, 3.244 mmol)& 5 CHCl, (12 mL)ol Bl aked &l N, N-thoofo] 4

s
2
)
o

rE[

2

1 {N,N-diisopropylethylamine}(0.8 mL, 4.9 mmol)< 0 C, A 97| oA 718kt 308 &
%, EOM-CI (0.54 mL, 13.0 mmol)E ¢ WX 7FsISith. whg Z3ES 40 TR 7h8ta 12413 & =],

Stk WS g8 § ES Jbeta CHLly (2 x 20 mb) 2 FE3I9 Y. €% 4718952 0 (2 x 20 mL), A¥9F

(20 mb)E  AMHFI}E, FF NaSO,E  Hxsa IFEFIS Z3gEe ¥ ARnEIYT

o
(EtOAc/Hexane=1/4)2 A A3e] FA] A<l FOM-H 3 dHstol= 3}3E 17 (0.55 g, 63%)S LA}, R=

oA

0.39 (EtOAc/Hexane=1/4); 'H NMR (300 MHz, CDCly) & 11.25 (1H, s), 9.73 (IH, s), 7.26 (1, d, J = 9.0
Hz), 6.84 (1, d, J = 9.0 llz), 5.32 (2, s), 5.21 (2M, s), 3.92 (2, q, J = 7.0 Hz), 3.74 (2, q, J =
7.0 Hz), 1.22 3H, t, J=7.0 Hz), 1.21 3H, t, J = 7.0 Hz); C NWR (75 MHz, CDCl;) & 195.0, 157.5,
156.3, 133.5, 130.3, 117.0, 107.4, 96.6, 93.6, 65.3, 65.2, 15.4, 15.3.

3,4-H| 2 (A EA A )-2-v| B A | 22| 8o] E {3,4-Bis(ethoxymethoxy)-2-methoxybenzaldehyde} (35}

m{n

Nall (60% in mineral oil; 0.15 g, 3.82 mmol)E <= DMF (2 mL)ol @il nWH3 §do A4 dle]= IsHE 17
(0.41 g, 1.53 mmol)®] 4= DMF (3 mL) &H& 0 C A& &917] stellA 7hepoiet. 168 &<F wRkek &, 8
2=3t Wgd (1.2 mL, 1.98mmol)& s &4 7lslglet. g EFES A0 2 7h3te] 3AIF 5t wRkse]
ook s F (TLCE #9113, d&=S 7hekaL, o= (3 x 20 nb) 2 FZsh3lth. &3 f718 52 HO

(3 x 20 mL), G (2 x 20 mL)Z A H s}, F< Na,SO,2 Axsta AgEFHate], Awdd ax 3=
(0.36 g, 88.5%) AT T @AM F71 Al glo] AFESATH. Ri= 0.39 (EtOAc/Hexane=1/4); H NIR
(300 MHz, CDCls) & 10.22 (1H, s), 7.57 (1, d, J = 8.7 Hz), 7.03 (1H, d, J = 8.7 Hz), 5.31 (2H, s),
5.18 (2, s), 3.99 (3H, s), 3.88 (2H, q, J = 6.9 Hz), 3.74 (2, q, J = 6.9 Hz), 1.25 (3H, t, J = 6.9
Hz), 1.22 (3H, t, J = 6.9 Hz); C NWR (75 MHz, CDCl;) & 188.8, 157.5, 157.1, 139.3, 124.5, 124.3,
111.3, 97.3, 93.7, 65.6, 65.1, 62.8, 15.3.
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[0163]

[0164]

[0166]

[0167]

[0169]
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g&olAl - TV E §5 ukso dukEQd FHxp
OFAEH ™= (0.25 mmol) % WEE AddHte]= (0.3 mmol, 1.293%F)Z MeOH/H.0 (2/1; 15 mL)ol] YL wwH3lk &

ool KOH (0.31 g, 5.5 mmol, 2298 E 715t oA 8A1ZF ot wHlkslgt), vk ka3 MeOHES 7He3)
o AASFIL EtOAc (2 X 20 mL)E F=3Io. &3 f7]18uSe 94 (2 X 20 mL)fc MAst, F4
Na,S0, 2 A%sta AFxeEslgrt. 23aEe A48 g32ulE a3 (EtOAc/Hexane = 1/3~1/2)2 A A|sle] EOM

HE AEE A

h
~

fol
e

(B)-3-(4- (AN EA W &5-A])-3,5-T}o| H| EA H D )-1-(4- (AN FA W F-A)-3-WI FA|Hd) Z2IE-2-d-1-& {(E)-3-
(4-(Ethoxymethoxy)-3, 5-dimethoxypheny1)-1-(4-(ethoxymethoxy)-3-methoxyphenyl) prop—2-en-l-one}(ZgE
10)

T8 89%; R= 0.25 (EtOAc/Hexane=1/2); =% 2Y; 1H NMR (300 MHz, CDCls) & 7.71 (1H, d, J = 15.3

Hz), 7.63 (1H, dd, J = 8.4, 1.5 Hz), 7.61 (1H, d, J = 1.5 Hz), 7.43 (1H, d, J = 15.3 Hz), 7.23 (1H, d,
J =8.4Hz), 6.85 (2H, s), 5.35 (2H, s) 5.20 (2H, s), 3.95 (3H, s), 3.88 (6H, s), 3.87 (2H, q, J =7.0

Hz), 3.77 (2H, q, J = 7.0 Hz), 1.22 (3, t, J = 7.0 Hz), 1.21 (3H, t, J = 7.0 Hz); C NVR (75 MHz,
CDCly) 6 188.4, 153.5, 150.8, 149.6, 144.2, 136.6, 132.2, 130.8, 122.7, 121.0, 114.2, 111.1, 105.4,

96.5, 93.6, 65.0, 64.7, 56.1, 56.0, 15.2, 15.1.

(B)-1-(4- (AN EA W EA])-3- I EA 2 D )-3-(2- (N EA|H FA] )4, 5-HUHIFA|Hd) Z2IE-2-d-1-& {(B)-1-
(4-(Ethoxymethoxy)—-3-methoxyphenyl)-3-(2-(ethoxymethoxy)—-4,5-dimethoxyphenyl) prop—2-en-l-one}(ZgE
14)

T8 92%; Re= 0.28 (EtOAc/Hexane=1/2); *=% 1A]; =4 76-78 C; 1H NMR (300 MHz, CDCl;) & 8.11

(1H, d, J =15.6 Hz), 7.62 (1H, d, J= 2.1 Hz), 7.61 (1H, dd, J =8.7, 2.1 Hz), 7.43 (1H, d, J = 15.6
Hz), 7.25 (1H, d, J = 8.7 Hz), 7.11 (1H, s), 6.82 (1H, s), 5.36 (2H, s), 5.27 (2H, s), 3.96 (3H, s),
3.92 (3H, s), 3.91 (3H, s), 3.78 (4H, q, J =6.9 Hz), 1.24 (3H, t, J=6.9 Hz), 1.23 (3H, t, J =6.9

Hz): C NMR (75 MHz, CDCly) & 189.2, 152.4, 152.3, 150.7, 149.7, 144.3, 139.4, 132.9, 122.6, 120.1,

116.8, 114.5, 111.5, 110.3, 100.7, 94.5, 93.9, 64.9, 64.8, 56.7, 56.3, 15.4, 15.3.

(B)-1-(4- (AN EA W EA])-3-H 5 A # D )-3-(2,3,4- EF (A FAHEADA L) Z2E-2-d-1-& {(BH-1-(4-
(Ethoxymethoxy)—-3-methoxyphenyl)-3-(2,3,4-tris(ethoxymethoxy)phenyl) prop—2-en-1-one}(3&E 20)
T8 94%; Re= 0.33 (EtOAc/Hexane=1/1); =& 2Y; 1H NMR (300 MHz, CDCl;) & 8.10 (1H, d, J = 15.6

Hz), 7.68 (1H, dd, J = 8.4, 1.8 Hz), 7.62 (1H, d, J = 1.8 Hz), 7.55 (1H, d, J = 15.6 Hz), 7.42 (1H, d,
J=9.0Hz), 7.02 (1H, d, J=9.0 Hz), 6.92 (1H, d, J = 8.4 Hz), 5.28 (2H, s), 5.24 (2H, s), 5.18 (2H,

s), 3.97 (3H, s), 3.96 (3H, s), 3.91-3.82 (4H, m), 3.75 (2H, q, J = 7.0 Hz), 1.23 (9H, m); 13C NMR (75
MHz, CDCl;) & 188.8, 153.5, 153.1, 151.2, 149.3, 139.7, 139.5, 131.7, 124.2, 123.4, 123.1, 121.3,

112.0, 110.9, 110.1, 98.6, 97.4, 93.9, 66.2, 65.6, 65.0, 56.4, 56.3, 15.4.

(B)-3-(3,4-H| & (N FA M FA)-2-H 5 A ¥ H)-1-(3,4-Tho| | FA D) 2 Z-2-<l-1-2 {(B)-3-(3,4-
Bis(ethoxymethoxy)-2-methoxyphenyl)-1-(3, 4-dimethoxyphenyl )prop—2-en-1-one} (3= 21)

& 76% R= 0.40 (EtOAc/Hexane=1/2); =& 2¥; H MR (300 MHz, CDCls) & 7.97 (1H, d, J = 15.6
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Hz), 7.66 (1H, dd, J = 8.4,1.8 Hz), 7.60 (1H, d, J = 1.8 Hz), 7.54 (1H, d, J = 15.6 Hz), 7.38 (1H, d,
J=9.0Hz), 7.99 (1H, d, J= 9.0 Hz), 6.91 (1H, d, J = 8.4 Hz), 3.97 (6H, s), 3.90 (3H, s), 3.88 (2H,
a, J=17.2 Hz), 3.75 (2H, q, J = 6.9 Hz), 1.28-1.22 (6H, m); 13C NMR (75 MHz, CDCls) & 189.0, 154.1,

153.5, 153.2, 149.3, 140.2, 139.1, 131.8, 123.9, 123.5, 123.0, 121.7, 111.8, 111.0, 110.1, 97.4, 93.9,
65.5, 64.9, 61.7, 56.3, 56.2, 15.4, 15.3.

(B)-3-(=[d][1,3]c}o] &4&-5-9)-1-(3,5-H| & (A EAHEADH D) T2 X-2-A-1-2 {(B)-3-
(Benzold][1,3]dioxol-5-y1)-1-(3,5-bis(ethoxymethoxy)phenyl )prop—2-en-1-one} (3 g& 25)

& 78% R= 0.56 (EtOAc/Hexane=1/2); =& 2.¥; H MR (300 MHz, CDCl;) & 7.67 (1H, d, J = 15.3

Hz), 7.29 (2H, s), 7.26 (1M, d, J =15.3 Hz), 7.11 (1H, s), 7.06 (1H, d, J = 8.1 Hz), 6.95 (1H, d, J =
1.2 Hz), 6.79 (1H, dd, J =8.1, 1.2 Hz), 5.97 (2H, s), 5.21 (4H, s), 3.73 (4H, q, J = 6.9 Hz), 1.23

(6H, t, J =6.9 Hz); C NMR (75 MHz, CDCls) & 189.4, 158.3, 149.8, 148.3, 144.6, 140.3, 129.2, 125.2,

119.9, 109.5, 108.8, 108.6, 106.6, 101.6, 93.2, 64.5, 15.2.

EOM B35 FEogHE 1,3-thololRETadE FA3 7] 43 dut A}

EOM-:.% Z3 (0.5 mmol)S MeOH (8 mL)ell Wi wrkgh 8oHofl 6N HCl (5 ml)S 7Felal Zg&eA] 1A

Akt (EOM7) 2R5718). g @t skol AAste]l Rel8L 25 uLe) 27 2 whet Fehaad Y,

OFMEAL (6 mi)oll &ai3tal 10% Pd/CE 7135 }Oﬂt} EHFES £ F97] & (7 dnit ko] F4E AR

A AL o Z 4847 FoF wwtEtdtl. WS F7 (TLCE 9¢l) &, Celite =2 o3&}l EtOAc (15 mL) =

H]zq ata &= 7HF sholl A A ST mgxg%g Ay ARvtE Y] (EtOAc/Hexane = 1/3~1/1) & A A5k
G35 thololY L 2 3h-S

N
off
rO

4-(3-(4-3o| =5 A|-3-vEA| ¥ d) 222 )-2, 6-T}o| v FA| Fll = {4-(3-(4-Hydroxy-3-methoxypheny1)propyl)-
2,6-dimethoxyphenol }(Z3& 1)

S8 59%; Re= 0.36 (EtOAc/Hexane=1/1): 3|41& @ WAl 314]; %4 70-72 C: H MR (300 Miz, CDCl;) 6
6.82 (11, d, J = 8.4 Hz), 6.67 (1, dd, J= 8.4, 1.5 Hz), 6.65 (1, d, J = 1.5 llz), 6.38 (2M, s), 5.58
(1H, s), 5.45 (1H, s), 2.57 (4H, t, J = 7.5 Hz), 1.89 (2H, quint, J = 7.5 Hz); C NMR (75 MHz, CDCI,)
& 146.8, 146.3, 143.6, 134.2, 133.4, 132.6, 121.0, 114.2, 111.0, 105.0, 56.4, 56.0, 35.8, 35.3, 33.7;
EI-MS m/z 318 (M), 167 (base), 153, 137; HRMS: CiHlp0; (M) 71AFgk: 318.1467, Z77k: 318.1478.

2-(3-(4-3}°o] EZA-3-H|EAHY) T2 H )4, 5-To|H EA 5= {2-(3-(4-Hydroxy-3-methoxypheny! )propyl)-
4,5-dimethoxyphenol } (33E 2)
g0 48%; Ri= 0.32 (EtOAc/Hexane=1/2); 91x=hA oial; 'H NMR (300 MHz, CDCly) & 6.82 (1H, d, J = 9.0

Hz), 6.68 (1H, d, J = 9.0 Hz), 6.67 (1H, s), 6.61 (1H, s), 6.39 (1H, s), 5.55 (1H, s), 4.82 (1H, s),
3.85 (3H, s), 3.80 (3H, s), 3.77 (3H, s), 2.60 (2H, t, J = 7.5 Hz), 2.55 (2H, t, J =7.5 Hz), 1.89

(2H, quint, J = 7.5 Hz): C NMR (75 MHz, CDCl,) & 148.5, 147.7, 146.7, 144.0, 143.5, 134.3, 121.3,

119.4 115.0, 114.5, 111.4, 101.8, 57.3, 56.4, 56.3, 35.4, 32.0, 29.3; EI-MS m/z 318 (M), 181,
167(base), 137; HRMS: Cidl0s (M) AIXtak: 318.1467, ZAgk: 318.1472.
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4-(3-(3,4-tpo|H| EA|H ) T2 H)HMAI-1,2,3-EF =2 {4-(3-(3,4-Dimethoxyphenyl)propyl )benzene-1,2,3-
triol}(ZEE 3)
S8 62% Ri= 0.53 (EtOAc/Hexane=1/1); A< @ WAl 3A; %= 112-114 C; H MR (300 MHz, CDCy)

§ 6.76 (1H, d, J = 7.8 Hz), 6.71 (1H, d, J = 7.8 Hz), 6.69 (1H, s), 6.52 (I1H, d, J = 8.1 Hz), 6.37
(1H, d, J = 8.1 Hz), 5.52 (3H, br s), 3.82 (6H, s), 2.59 (2H, t, J = 7.5 Hz), 2.56 (2H, t, J=7.5

Hz), 1.88 (2H, quin, J = 7.5 Hz); C NMR (75 MHz, CDCly) & 148.7, 146.9, 142.8, 142.2. 135.5, 131.8,

121.6, 120.8 120.6 112.3 111.8, 107.5 56.3 56.1 35.3 31.8 29.2; EI-MS m/z 304 (M+), 269, 195(base),

152; HRMS: Ci7H2005 (M+) AlLtgk: 304.1311, Z74%k: 304.1302.

4-(3-(3,4-to| EA WL ) Z 2 )-3-1| S A el Al-1,2-t}o] & {4-(3-(3,4-Dimethoxypheny! )propyl)-3-
methoxybenzene-1,2-diol }(ZEE 4)
5 43%; Ri= 0.52 (EtOAc/Hexane=1/3); 3|AS @ WA 3ux); HE=34 92-94 C; H NMR (300 MHz, CDCl3) &

6.79 (1H, d, J = 8.4 Hz), 6.73 (1H, d, J = 8.4 Hz), 6.71 (1H, s), 6.66 (1H, d, J =8.1 Hz), 6.60 (1H,
d, J=28.1Hz), 6.03 (1H, br s), 5.94 (IH, br s), 3.86 (3H, s), 3.85 (3H, s), 3.77 (3H, s), 2.63 (2H,

t, J=7.5H), 2.60 (2U, t, J = 7.5 Hz), 1.91 (2M, quin, J = 7.5 Hz); C NMR (75 Mz, CDCly) &
148.7, 147.0, 145.6, 142.9, 136.5, 135.1, 126.9, 120.5, 120.3, 111.9, 111.3, 111.2, 61.2, 56.1, 56.0,
35.4, 32.6, 29.1: EI-NS m/z 318 (), 209, 152(base), 121; HRMS: Cyll,0s (M) AAFgh: 318.1467, =43t
318.1480.

5-(3-(llz[d][1,3]e| &&-5-Y) == )ulA-1,3-t}o] & {5-(3-(Benzold][1,3]dioxol-5-y1)propyl)benzene-
1,3-diol}(3}3}E& 5)

%80 54% Re= 0.57 (EtOAc/Hexane=1/1); -4 <¥al; H NMR (300 MHz, CDCls) & 6.65 (1H, d, J = 7.8 Hz),
6.58 (1, s), 6.54 (I, d, J = 7.8 Hz), 6.19 (2H, s), 6.16 (I, s), 6.13 (2H, s), 5.85 (2H, s), 2.43
(2H, t, J =7.5Hz), 2.38 (2, t, J = 7.5 Hz), 1.73 (2, quin, J = 7.5 Hz); C NMR (75 Milz, CDCl;) &
156.4, 147.4, 145.6, 145.4, 136.2, 121.3, 109.0, 108.4, 108.2, 100.8, 100.6, 35.3, 35.2, 32.8; EI-NS

m/z 272 (M+) 149, 135, 124(base); HRMS: CMHMO4(M ) AAFgk: 272.1049, 743k 272.1039.

ddF B4 B A 5

o] x|o} ZFeto] (Escherichia Coli) 2] LPS, DMSO (dimethylsulfoxide) @ B-HEl 3AZ Sigma-Aldrich
(St Louis, MO, USA)OlA T43atith. DMEM (Dulbeccos modified Eagles medium), &3 (FBS), #HYAH
2 x~E=:Evlo]Al2 Hyclone (Logan, UT, USA)ollA F43Ftt. Cell Titer 96  Aqueous One Solution¥}
Griess reagent system< Promega (Madison, MI, USA)ollA G43}3it}.

Axej 2 AZAEE Y

RAW264.7 ﬂﬂﬂﬁbﬁﬁwwﬁﬂ(ﬁé-ﬁﬁﬂﬂﬁ°1oM%N%Tﬂgﬂ,umUMLﬂHQQEJNO@
/ul ~EEnto] Aol F-4¥ DMEMOlA 37 C, 5% (0, A0 wFagleh, AEAEE nxE chdst 83

E9o @+ CellTiter 96  Aqueous One Solution Assay of cell proliferation (Promega, Madison, WI,
USh o=z A gsigledl, ozl AEMEE AFsr] $std ‘?a}*—'.‘t&g‘%ﬂé 1“‘15}3} o] FAIHE HjgTA o
g4ud T ool AZAE £5 ZAsh=d ol §31UT. RANGA.7 AEE 96-We] PP Hete b Ee)

A - fn
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A Fd=5 depiy. mEbA, A ujge el Abme) e

o7 Z_l

1Re ARHoR AL Foh maw),

olEd 2 X 10 AE WAxJ} HES ¥
T Az:Ae] AANYRE AEME FF
= el 7xg AJgd, ErRES 490 mmell A
490 ol A Erpzke] FobA W vpehe,

NO &
ohg-2 oAz ojs] AdE NOSl Fe RAW264.7 AEw|Fe] dSefelA
RAW264.6 A3ZE= 200 pLal g2 7l E 96-9 AEu|F S o] Ed 5 X

10
ot wjeksttt. AlEE= 500 ng/mLe] LPS ol A 3EE 1~-55 A A3 FTE
A= NOo] %2 Griess reagent system (Promega)g ©|-&3}o] #|Zx}e] A A

4% @

o
ft

el
9 12417

R ECS

e

) xﬂJﬁ_ﬂe‘Eﬂ ol
2 93 187 =

o w2,

r&l Jfu

EEEL LT

RAW 264.7 A|EolA o] F}FHE-Eo] iNOS & FEshe 5YS golr7] flste AEE LPS 500 ng/ml EA)
loll ZF 3kstE 10 pMoll 18A)1%F HoF = AT, I 3 AEE A7 PBSE AlF AL, 100 o] AMXE &
= (200 mM Tris-HCL, pH 7.5, 125 mM NaCl, 1% Triton X-100, 1 mM MgCl,, 25 mM B-S¥AZXE2H O E
50 mM NaF, 100 uM NasVO;, 1 mM PMSF, 10 xg/ml F3 ¥ (leupeptin) % 10 pg/ml o}EZZEIU)S ZF Alxeol 7}

= ‘Er“ﬂ A& SDS (sodium dodecylsulfate)@ WA F Az
oA 5% BAEFE FF-3k= TBST (50 mM Tris-HCl, pH 7.5, 150 mM NaCl % 0.1% tween—20)
ste] Hl 5ol AS A&t 2 T w2 iN0S Eo]4 & (BD Biosciences) ¥ -
igma)e} $HA| 4CoA WAL wjeFsigith. WS == AEE S8 Us HKA|Ho]=
%7 3}shet3A (Amersham Biosciences, Piscataway, NJ)&F €7 wjste] €43} t).

L SDS-PAGE 3+ & UolEzaZgxs uog

I r}om

= v o

N
otk
i—";
e

R! R’ =H;R? R*=0Me; R?=0H; R°®=Me; (1)

R!=0H; R*R’ =H; R? R*=0OMe; R® = Me;
Hindsiipropane C (2)

R!, R? R3=O0H; R*=H; R% R°=Me; (3)

R!'=0OMe:; R’ R*=0H; R*=H: R’ R® = Me:
Hindsiipropane B (4)

R! R3=H;R?% R*=0H; R>-R®=-CH,-; (5)
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2 ¢ R OMe
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13 R Rl
10 Bl=H B. k= OMe, B = DEOM 1 Rl HELRi=oMe R'=0H
| rRi= Lpd=
14 Bl =0EOM, RI=H B} Bt=0OMe 2 Bl=OH Rl=H Y Bt = OMe
o
15 ]\IeDD* o Ly O @
13 MOy g Bl Rt Ohle
R:
1pt=
20 B B B! = 0EOM 1 rLELR =0H
21 Rl=O0e L BT = OEOM 4 R'=0OMe R B! =OH
o o
bt H ¢ MOEO P
(o PR | Q. I 0
M CEOM 18

1
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