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Compound ' NO Production (% inhibition)
1 M 10 pM
Medium(MED) 1.2 £0.7 (98.8)*** 12+0.7 (98.8)***
LPS 100.0x=7.4(0.0) 100.0= 7.4 (0.0)
1 92.6+19.6 (7.4) 21.6 £5.2 (78.4)%**
2 64.8 £2.7(35.2) 70.5+3.9(29.5)
3 57.3+6.8 (42.7) 53.0x1.4(47.0)
4 75.7+£9.7 (24.3) 24.5+ 5.8 (75.5)%**
5 83.0+22.3(17.0) 71.7+£11.6 (28.3)
L-NMMA 85.0+4.4(15.0) 9.9 +2,7(90.1)F#
The results are reported as mean value + SEM for n=3. Statistical significance 1s based on the difference when
compared with LPS-treated groups (¥**P < 0.001).
% Inhibition is based on LPS as shown in parenthesis.
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Xx 2
Compound NO Production (% inhibition) ICso (UM)
1M 10 uM
Medium(MED) 100.0 +4.8 100.0 +4.8
1 143.4 £ 6.0** 52,9+ 4.5%¢ 4.40
2 119.9+42 123.6 +13.8 1377
3 113.94-17.8 114.4+3.7 6.02
4 105.7+3.8 99.9+4.3 2.98
5 96.8 +4.4 908 +1.8 14.33
L-NMMA 100.1 £3.1 100.3x2.1 2.73

The results are reported as mean value + SEM for n=3 (**P < 0.01).
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S5 14= R = 0, R.R = OMe, R = OH,

et 122 R = 0H, R'=H, R.R = OMed))

R4 CHO

R3 R1

(¢, 88% 16& R.R =H, R = OMe, R = OBn,
3% 17¢ R =1, R,R = OMe, R’ = OBn,
855 18S R = OBn, R = H, R,k = Olle,

2 19= R R =H R, R = 0Bn3)

o

<g}shA 26>

RI
o
RE
o 33E 26S R = OMe, R = 0Bn9))

<s}sh4] 29>

0
R! .
ﬁ\, OEt
i OFEt
R._

o 3= 29= R = OMe, R = 0Bn))
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]
[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
[0058]

[0059]

[0060]
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<s}sh4 32>

(%, 83 32=R =H, R.R = OMe, R = OBn,

52 338 R =0Bn, R.o= H, R.R = OMe<])

2=

<spsba] 1>

R3 R!
R?-_
(&, 8§32 1SR =H, R°.R = OMe, R = OH,
e 2= R =00, R.=H, R.R = OMe])
EH, 2 odge

7H 2,3, 4-Eg ol =S Az slo]| =5 DMF (N, M-dimethylformamide) 29 WellA w2 B=Zulol=s}
CsoL0s2 A star 2,3, 4-Eg=(MdSADH =L b slo| =8 A= TA;

HJ

W 471 2,3 4-Ef=(NASA) M =g vt ] =5 NgBr, - Et,08 ©]&3te] Aelx dldslstar, dejxl 3,4-4]
disto] == DUF & el Al Meloh KCOs5 H2ste] widsglate] 3,4-w2(i2

>
rg
l
N
O
ol
2
[
HU
>
r&
ﬂl&

th skt 16’2 EAEE Loistels SHHE 248 NaBHE BS1ste] shehd 260 EAEE WA LT o

w273 da, ol& %E%ﬂ A2k ﬂﬂfﬂrx4 S Ealoﬂ O}OJ*JOSF% A4 FF AAE AA s 297 %

gustol= e A7) ) w@AAllA 42 3,4-0] =04
)- A= & S 302 H7IRA Nall EA st flE-34

Ei.ﬂﬂ“:3i<ﬁﬂ T SHE 34 B 358 A7 da, e Efdddwat Pd/CE Thete] 38k
3o A BRHE 3 B 45 9 WE XS tolsto|mmaEll Il B Aot

<3}eba] 16'>

R! CHO
Ri ::

(&, 882 24=R R = 0Med)

<z}t 26>

R]
o

R?
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[0061]

[0062]

[0063]
[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

(&, 88E 27 R R = OMed)
<z}t 29>
O
R 1l _OEt
i OFt

R._
(%, 38E 30 R R = OMed)
<z}gha] 34>

OMe

O s ‘ OMe
R} R!

RZ
(&, 88% 34=R KRR = OBn,

33 35= R = OMe, R,R = OBnol)

<s}gka] 3>
OMe
O ' OMe
Rii RI
RJ

ZIHS3d 10-2018-0016809

7h) 3eA] 1302 FAEE ddstel= 3gHE 150 Wld B Eulo] =9} K, (0,9 ofME &S lete] BE 7))

stel 81814 1602 HAHE Sdstels 5

Wb st 16'2 EAEE ddstels 5

(¢, 3Ht2 15= R R = 1, R, R = 01%))

= 2568 NaBH,= $43te] ghsha 2602 wA|HEE Wl 4F 3%
9 Egdg ofelatddz A 3F HAS AA 3] 297 F
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[0080]

[0081]
[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]
[0094]

[0095]
[0096]

[0097]
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<z}8h2] 16>
R4 CHO
R.’]@RI

(&, 8§32 19=R R =H, R, R = 0Bnd)

<s}sk4] 16'>

R CHO

v

R

(&, g8= 25= R R = -0CH,0-9)
<z}gha] 26>

R
OH

!

R

(&, g3t= 282 R R’ = -0CH,0-9))

<s}sh4 29>

0
1] =
p-OEt

OFt

R

[ -

R

(&, g3t= 312 R R = -0CH,0-9))

<3}sh4] 36>

O
BnO l S O 0>

OBn

<8514 5>

o
HO O o>

L3, 2 W2 4-(4-3Po| R A3 A H Y ) -2, 6-Tho Wl F A B E, 2-(4-8fo] EFA|-3-m HA A E)-4,5-
HEA S, 4-(3 4-Thol W EA A ") MlAl-1,2,3-E8] &, 4-(3,4-Thol v S A A ”)-3-H| A il Al-1, 2- T}

=)

o] & W 5-(2-(WZ[d][1,3]t}o] &&-5-) o & )M Al-1,3-t}o]& F 1% o]4te] rtlo|slo|l=2 Al 3FAES
et ddE ot A& B3 Aot}

w3, B dye tolso|mgadgwo g 4-(3, 4-thol i EA A E)-3- A A1, 2-tho] &8 et
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[0107]

[0108]

[0109]

[0111]

[0112]

[0113]

[0115]

[0116]

[0118]

[0119]

[0121]

[0122]

[0124]

ZIH=d 10-2018-0016809

2-3lo]| EE A4, 5-t}o| | EA| I Z L H|3}lo] = (2-Hydroxy-4,5-dimethoxybenzaldehyde) (& 12):

2,4, 5-EgEAwl =2 dslo]l= (335 11) (0.5g, 2.548 mmol)S CHCly (20.00 mL)ell ¥air muk3lk ol

-78CeA BCls (1.0 M in CHCly; 6.37 mL)E & WX 7lelgitt. g &85 A2o=2 &8 A A7 &<t

wRkakdeh. Wk ¢km - 0CE 28|, 40% HCl 89 (1.3 nl)< g %4 7k -, CHCl, (3 x 30 mL) =
T

FE3FT. 3 fU8ESE A9 (2 x 40 mL), AAG (40 mL)E AHI F FI Nap,S0, 2 AZshal JF
FEalo] uhe 2ol 3letE 12 (0.455g, 98%)E AATE.

Re= 0.60 (EtOAc/Hexane=1/1); F+74 99-101 C; HNMR (300 MHz, CDCls) & 11.39 (1H, s), 9.68 (1H, s),

6.89 (1H, s), 6.46 (1H, s), 3.93 (3H, s), 3.83 (3H, s); 13C NMR (75 MHz, CDCl3) & 194.0, 159.5, 157.5,

143.2, 113.7, 113.1, 100.4, 56.8, 56.6.

A7) B39 dukAl A}
52 dulstol= (2.00 mmol)E - obAE (10 mL)ell Wil wwhek &-9el K,C0; (3.00 mmol, 1.5F%)& &

2 B9 A 7bska 0CE Wbkl

WA BHEalol= (2.4 mol, 1.2 9 ididé‘l A7veba, E3}ES 40CE F&38hal, 12A13F B
wpketdt), g F8 F Aoz WZslal, Celite =2 oneta, WFsHadn. xgEe 44 a2
e 123 (EtOAc/Hexane=1/3) 2 Wﬂ shof Hﬂ 17} HEEE &7 g5 gustel =5 Aol [0 237
9] K (0.2 3}3HE 18 Aol o]gslgia, Wld Baulolt= 2 49e 9 4. 099 K.00,2 3TE 19 Aol o]
B33t

4-(AASAD-3-H FA =g H st = (SFE 16)
Sf1 88%: Re = 0.42 (BtOAc/Hexane=1/3); W41 3dl: -4 57-59 C: H NWR (300 Miz, CDCly) & 9.78

(1H, s) 7.42-7.28 (7H, m), 6.95 (1H, d, J = 8.1 Hz), 5.20 (2H, s), 3.90 (3H, s); Yt MR (75 MHz,
CDCly) & 190.9, 153.7, 150.2, 136.2, 130.5, 128.9, 128.4, 127.4, 126.7, 112.6, 109.5, 71.1, 56.3.

4~-(MA&A)-3,5-to|H EA N2 L H 3o = (3FE 17)
81 81% Ry = 0.37 (EtOAc/Hexane=1/3); W40 317; =4 41-43 C; H NWR (300 MHz, CDCly) & 9.84

(1H, s), 7.45 (2H, d, J = 8.1 Hz), 7.37-7.25 (30, m), 7.10 (2, s) 5.12 (2H, s) 3.89 (6H, s); C NMR
(75 MHz, CDCls) & 191.1, 154.0, 137.3, 132.0, 128.6, 128.5, 128.3, 128.2, 106.8, 75.2, 56.5.

2-(NAE-A)-4,5-tpo|H FA =2 L H o] = (33E 18)
S8 83%; Ry = 0.24 (EtOAc/Hexane=1/3); WA 314; =4 115-117 C; ' ONMR (300 MHz, CDCls) & 10.36

(1H, s), 7.43-7.28 (6H, m), 6.54 (1H, s), 5.17 (2H, s), 3.91 (3H, s), 3.87 (3H, s); e MR (75 MHz,
CDCly) & 188.0, 157.7, 155.6, 143.9, 136.1, 128.8, 128.4, 127.5, 118.0, 108.8, 97.9, 71.7, 56.4,

56.3.

3, 5-H|=(ASAD =L EFol = (33HE 19)
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[0125]

[0127]

[0128]

[0130]

[0131]

[0133]

[0134]

[0135]

[0137]

ZIHSd 10-2018-0016809

81 90% Ry = 0.55 (EtOAc/Hexane=1/3); @A) 31#; =34 77-79 C; H NMR (300 MHz, CDCly) & 9.87

(1H, s), 7.43-7.32 (10H, m), 7.09 (2H, d, J = 2.1 Hz), 6.85 (1H, t, J =2.1 Hz), 5.07 (4H, s); e NIR
(75 MHz, CDCl3) & 191.6, 160.6, 138.7, 136.5, 128.8, 128.3, 127.7, 109.0, 108.6, 70.8.

2,3, 4-Eg|2(NZSA)N=2 L Fo| = (SH3E 21)
2,3, 4-Egslo| =AMl =ddsle]l = (S1FE 20) (0.50 g, 3.24 mmol)E F5= DNFell Wi wnksk &0
CsoC05 (5.28 g, 16.22 mmol) S HA E97] slollA 7tetz 0C & Wztalgiv). W@ 2ule]l= (2.00 mL, 16.22
mmol) & ¢ W&¥ 7}tk wke EFES 80T7HA 7F2shal 21417 Fob wwks)
® Fasta, Aeow WzA7|a, oEE (3 x 20 nL)® FZ3}
A (2 x 20 mb)E AHSEL, T NapSo,= dxstal 5538kl

(EtOAc/Hexane=1/3)2 AAsle] AAl®E A=zt 14 33E (0.60 g, 81%)S AUT. R = 0.48

CD

(EtOAc/Hexane=1/3); =&4 75-77 C; ' NIR (300 MHz, CDCls) 10.12 (1H, s), 7.60 (1H, d, J = 8.4 Hz),
7.46-7.40 (7H, m), 7.38-7.32 (8H, m), 6.86 (1H, d, J =8.4 Hz), 5.24 (2H, s), 5.20 (2H, s), 5.11 (2H,
s); 13C NMR (75 MHz, CDClz) & 188.9, 158.6, 156.1, 141.3, 137.1, 136.4, 136.0, 128.8, 128.7, 128.6,

128.5, 128.3, 127.6, 124.2, 109.4, 77.1, 75.8, 71.2.

3,4-8] 2 (A& A])-2-3lo| =EFA =L 3te| = (3FE 22)
ddste]l= 35S 21 (0.40 g, 0.94 mmol)S F= toloEole|Z (3 mL)oll Wi wHk3k g0 nlad|sy B2
nlo] = tholod o EFolE (0.24 g, 0.94 mmol)E F Tholol€olHZ (2 mL)o] £33 &d& dAa F47]
ol Zhetgle. whS EeE AA2olA 14413 et aﬂﬂ&%}OﬂE} g ghs § 0C= W4ste], IN HCl=
S ZEA 8k EtOAc (2 x 15 mL)E F&8grt. £ 47822 10 (2 x 15 nl), A4 2x 15 m)= A
5 =

e AdY ARvtEad T (Ether/Hexane=1/3) 2 # Al

o[o ol
ol

DZI: Na2804i Zﬂ.é—a‘]{ﬂ. ;1(_]_%

Kl

w2k B F9tE (0.22 g, 71%)S AU, Ry = 0.40 (EtOAc/Hexane=1/3); 'H MR (300 MHz, CDCly) &

2

11.20 (1H, s), 9.71 (1H, s), 7.46-7.43 (2H, m), 7.36-7.33 (5H, m), 7.30-7.25 (3H, m), 7.22 (1H, d, J =
8.7 Hz), 6.59 (1H, d, J =8.7 Hz), 5.17 (2H, s), 5.10 (2H, s).

3,4-H2(NA S A -2-H SA Nz L slo| = (3FE 23)
adgslol= 3FtE 22 (0.38 g, 1.14 mmol)E F<= DMF (5 mL)o] Wi wwkslk 8ol K,C0; (0.24 g, 1.71

mol)E A4 BH7] slellA 71ttt 2223 deE (0.11 mL, 1.71 mmol)S A-20A 3+ W& 71315,
AdE E£F=S Al ’\] 7+ T _’mo}oﬂq e $hs & ARo= WSl IN HCIZ F3helal olHE (2 x
FZEoAr. 28 #7189 =S H0 (3 x 15 mL), AES (2 x 15 mL)E Rar, ¥4 Na,S0,2 A =x3}

12e A9 g=2ulE7d9 (Ether/Hexane=1/3)E AAsle] FA Az 3}s+E (0.39

=
15 mL) &

a Agsseilat. =3
_%

]I

(

I

Re = 0.54 (EtOAc/Hexane=1/3); I NMR (300 MHz, CDCl3) & 10.22 (1H, s), 7.56 (1H, d, J =8.7 Hz), 7.39-

7.26 (10H, m), 6.78 (10, d, J = 8.7 Hz), 5.11 (2H, s), 5.02 (2H, s), 4.00 (3H, s): C NMR (75 Miz,
CDCl;) & 188.3, 158.5. 157.4, 141.1, 137.2, 136.1, 128.6, 128.4, 128.3. 128.2, 128.1, 127.5. 124.2.

123.8, 109.2, 75.5, 71.2, 62.5.

BEE gujslo| =& Wd ¢3g=E "] A3 b Azt
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[0138]

[0140]

[0141]

[0143]

[0144]

[0146]

[0147]

[0149]

[0150]

[0152]

[0153]
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ks ddsto]= (1.00 mmol)ZS MeOH (3 mL)ol] Bx kg golo
mol , < °f

6(‘)]:

1.20 mool, 1.29%) & U4 A2 A7slgt. whs i

ohowkE TR F, B Fas BAUEFI B (1S tete W7st

W5 AASTE. EtOAc (20 mL) 2 H0 (10 mL)E Z33H=E] 7lstal 7

(2 x 20 mL)Z FE3AT. TF F718MFE A9 (15 nb) 2 AFHSaL 54 NaS0,2 AZsa 13 553}
w

Aok, Z3FgEL Ae a=RuETd]y (EtOAc/Hexane = 1/3 - 1/1) 2 AAste] <343

(4-(AASA)-3-H EA F ) d g2 (BFE 26)

41 98%; Ry = 0.41 (EtOAc/Hexane=1/1); WA 314); &4 69-71 C; 'H NMR (300 MHz, CDCls) 7.36 (2H,
d, J =7.8 Hz), 7.30-7.21 (3H, m), 6.81 (1H, s), 6.73 (1H, d, J =7.8 Hz), 6.66 (1H, d, J = 7.8 Hz),
5.03 (2H, s). 4.40 (2H, s), 3.73 (3H, s). 3.29 (IH, br s); C NMR (75 MHz, CDCly) & 149.4, 147.2,

136.9, 134.3, 128.3, 127.6, 127.1, 119.0, 113.9, 110.9, 70.9, 64.6, 55.6.

(3,4-tpol | SA ) &2 (SFE 27)
Sf1 91%; R = 0.44 (EtOAc/Hexane=1/1); 41 o&: 'H NMR (300 MHz, CDCly) & 6.91-6.76 (3H, m), 4.59

(2H, s), 3.87 (8H, s), 3.86 (3H, s); 13C NMR (75 MHz, CDCl;) & 149.3, 148.8, 133.9, 119.6, 111.4,

110.8, 65.5, 56.3, 56.2.

Wz[d][1,3]to] §&-5-dr e (3= 28)
S8t 98%; Ry = 0.31 (EtOAc/Hexane=1/3); 41 @2l 'H NMR (300 MHz, CDCly) & 6.86 (IH, s), 6.81 (IH,

d, J=8.4Hz), 6.77 (1H, d, J = 8.4 Hz), 5.95 (2H, s), 4.58 (2H, s); 13C NMR (75 MHz, CDCl;) & 148.0,

147.3, 135.1, 120.6, 108.4, 108.1, 101.2, 65.6.

Wittig-Horner AleF A|Fe] Uuvtxel Hxz}

Wz 4= (1.00 mmol)S CHxCly, (3 mL)oll @il wwWkslk Mol 0CoA ABE3F (38 ul, 0.40 mmol, 0.4%
A e Theka @ ARE gok wwbelglh. vk $8 F, 3} NallCO; 894 7eh]

el AjoF W& TR CHCly (2 x 15 )2 FF83th. €3 F718vS5S 495 (15 mb)= Ak

T NaS0,2 Axs F JAFsF3glct. 2s3dES 449 4 b)) 2 Eged o4ty (1.5 mmol,

EREL 10 A7 B BRAZADG. B3 FE z‘z FEO2 YRR SuiE 3

tjoldE 4-(MNESA])-3-HEAHNAXATYo|E (& 29)

80 89%: Ry = 0.14 (EtOAc/Hexane=2/1): %A1 <14: H NMR (300 MHz, CDCl,) & 7.41-7.24 (SH, m), 6.86
(1H, s), 6.79 (IH, d, J =8.4 Hz), 6.73 (1H, d, J = 8.4 Hz), 5.11 (2H, s), 4.03-3.9 (4H, m), 3.87 (3H,
), 3.07 (2H, d, J =21.6 Hz), 1.23 (6H, t, J = 6.9 Hz); C NWR (75 MHz, CDCl;) & 149.6, 147.2,

137.2, 128.6, 127.9, 127.4, 124.6 (d, J=9.1 Hz), 122.0 (d, J=7.4 Hz), 114.3 (d, J = 3.2 Hz), 113.6
(d, J=5.7Hz), 71.3, 62.4 (d, J=6.3 Hz), 62.3 (d, J = 6.0 Hz), 56.2, 33.5 (d, J = 137.5 Hz), 16.8
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(d, J=3.9Hz), 16.7 (d, J = 3.9 Hz).

tlolod 3,4-tlolH|EA A EAEYO|E (3FE 30)

=8 86% Ry = 0.12 (EtOAc/Hexane=2/1); -4 olz]; 'H NMR (300 MHz, CDCly) & 6.84 (IH, s), 6.81 (1H,
d, J=8.4Hz), 6.79 (1H, d, J = 8.4 Hz), 4.03-3.98 (4H, m), 3.88 (3H, s), 3.86 (3H, s), 3.09 (2H, d,
J=21.0Hz), 1.25 (6H, t, J =7.0 Hz); C NMR (75 MHz, CDCly) & 149.1, 148.3, 124.2 (d, J = 9.1 Hz),

122.1 (d, J=7.4 Hz), 113.4 (d, J = 5.4 Hz), 111.7, 62.3 (d, J = 6.0 Hz), 62.1 (d, J = 6.0 Hz), 56.2,
33.6 (d, J=138.1Hz), 16.87 (d, J=3.9 Hz), 16.7 (d, J = 4.2 Hz).

tholdd (z[d][1,3]tho]| S&-5-UHE) EAZY O E (FFE 31)

80 96%; Ry = 0.19 (EtOAc/Hexane=2/1); %A1 olal]: 'H NMR (300 MHz, CDCls) 6.79 (1H, s), 6.75 (1H, d, J
= 8.4 Hz), 6.71 (1H, d, J = 8.4 Hz), 5.93 (2, s), 4.02 (4H, t, J = 7.0 Hz), 3.06 (2H, d, J = 21.0
Hz), 1.26 (6H, t, J = 7.0 Hz): C NMR (75 MHz, CDCly) & 147.9 (d, J = 3.1 Hz), 146.8, 125.4 (d, J

9.4 Hz), 123.1 (d, J = 7.7 Hz), 110.4 (d, J = 5.9 Hz), 108.5 (d, J = 3.1 Hz), 101.2, 62.4 (d, J = 6.0
Hz), 62.3 (d, J=6.3 Hz), 33.9 (d, J=138.4 Hz), 16.8 (d, J=4.2 Hz), 16.7 (d, J = 3.9 Hz).

Horner-Wittig ¥k3-o] dukz¢l Az}

FAIYEEFE (0.75 mmol, 1.5 equiv.)S F< THF (2 mL)o] ¥
ok (0.60 mmol, 1.293)S F<4= THF (1.5 mL)ol| £33 &4 dAa 3
Art. oj7)o] LHstel= (0.50 mmol, 1.0 equiv.) ¥4 THF (2 ml) |AE 3+ W&
207 F3ke] 12417 FtF wRESIGIY. RES TR Fofl (TLCE &)

x 20 mL) & F=39tt. £ {789 =& HO0 (2 x 15 ml), 2195 (2 x 15 nL)E A8k, F94 Na,SO,

4 s, Egtele 4

=
Azsta AegsFedat. =3ede2 A9 A=vt=aedy (Bther/Hexane=1/3) 2 AAlsto] ¢4 28-S A3

(B)-2-(A1 A& A )-5-(4-(NE & A])-3-HBEA| 2E| D )-1,3-t}o| H| EA A (IFE 32)

TE 92% Rf = 0.63 (EtOAc/Hexane=1/2); B34 1A, =+=3 113-115 C; H MR (300 MHz, CDCl;) &

7.50-7.42 (4H, m), 7.38-7.25 (6H, m), 7.06 (1H, d, J = 1.8 Hz), 6.95 (1H, dd, J = 8.4, 1.8 Hz), 6.94
(1H, d, J =16.2 Hz), 6.87 (1H, d, J = 16.2 Hz), 6.84 (1H, d, J = 8.4 Hz), 6.69 (2H, s), 5.17 (2H, s),

5.01 (2H, s), 3.94 (3H, s), 3.86 (6H, s); CNMR (75 MHz, CDCls) & 153.7, 149.8, 148.1, 137.9, 137.1,

136.7, 133.4, 130.9, 128.7, 128.6, 128.2, 128.0, 127.9, 127.8, 127.4, 127.1, 119.8, 114.0, 109.3,
103.5, 75.3, 71.2, 56.3, 56.2.

(B)-1-(E 5 A])-2-(4- (A SA)-3-w| SA 2E F)-4,5-t}o| W SA Al (3= 33)

T8 84%; Rr = 0.40 (EtOAc/Hexane=1/2); A3kl ol H MR (300 MHz, CDCls) & 7.49-7.27 (11H, m),
7.11 (1H, s), 7.06 (1H, d, J = 1.8 Hz), 6.96 (1H, dd, J =7.8, 1.8 Hz), 6.94 (1H, d, J = 16.2 Hz), 6.85

(10, d, J=7.8Hz), 6.57 (10, s), 5.19 (20, s), 5.10 (2H, s), 3.93 (6H, s), 3.86 (3H, s); C NMR (75
Mz, CDCly) & 150.9, 150.1, 149.5, 148.0, 144.4, 137.5, 137.4, 132.2. 128.7. 128.6, 128.1. 127.9.

127.6, 127.4, 127.1, 121.8, 119.9, 119.6, 114.7, 109.9, 101.0, 72.8, 71.5, 56.9, 56.4.
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(B)-(((4-(3,4-tho|H EA 2E F)HA-1,2,3-E L) EGA(SAD) E2(HE) E A (BFE 34)

S8 81% Ry = 0.50 (EtOAc/Hexane=1/2); %A 9al; 'H NMR (300 MHz, CDCly) & 7.45-7.40 (5H, m),

7.38-7.27 (10H, m), 7.19 (1H, d, J = 16.5 Hz), 6.96 (1H, s), 6.94 (1H, d, J =8.7 Hz), 6.93 (1H, d, J
=16.5 Hz), 6.81 (1H, d, J =8.7 Hz), 6.78 (1H, d, J =8.7 Hz), 5.12 (2H, s), 5.09 (2H, s), 5.05 (2H,

), 3.89 (3H, s), 3.87 (3H, s); C NMR (75 MHz, CDCls) & 152.6, 151.1, 149.4, 149.0, 142.5, 137.9,

137.7, 137.1, 131.4, 128.7, 128.6, 128.5, 128.4, 128.2, 128.1, 128.0, 127.6, 125.8, 121.6 120.8,
120.0, 111.6, 110.5, 108.9, 76.3, 75.8, 71.5, 56.3, 56.1.

(B)-(((4-(3,4-tho|H| ZA| &E F)-3-H FA]-1,2-H d ) H| & (SAD) | & (HE D)) vho Al (BFE 35)

S8 79% R = 0.38 (EtOAc/Hexane=1/3); <134 oal; 'H MR (300 MHz, CDCly) & 7.47-7.27 (11H, m),

7.21 (14, d, J = 16.2 Hz), 7.05 (1H, s), 7.03 (1H, d, J = 8.7 Hz), 6.96 (I1H, d, J = 16.2 Hz), 6.82
(1, d, J =8.4 Hz), 6.73 (1M, d, J =8.4 Hz), 5.07 (2H, s), 5.05 (2H, s), 3.92 (6H, s), 3.86 (3H, s);

13C NMR (75 MHz, CDCl3) & 152.5, 152.1, 149.4, 149.1, 142.3, 137.9, 137.1, 131.4, 128.6, 128.4, 128.3,

128.2, 128.0, 127.9, 127.5, 125.4, 121.5, 120.9, 119.8, 111.9, 110.3, 109.6, 75.5, 71.5, 61.6, 56.2

(B)-5-(3,5-H| (A SAD 2 E)A=x[d][1,3]He]&E (33HE 36)

S8 75% Ry = 0.63 (EtOAc/Hexane=1/3); 184 mA; %% 103-105 C; H NMR (300 MHz, CDCl)) &

7.42-7.30 (10H, m), 7.01 (I1H, d, J = 1.5 Hz), 6.95 (1H, d, J = 16.2 Hz), 6.89 (1H, dd, J =38.1, 1.5
Hz), 6.81 (1H, d, J =16.2 Hz), 6.76 (1H, d, J = 8.1 Hz), 6.71 (2H, d, J = 2.4 Hz), 6.51 (1H, t, J =

2.4 Hz), 5.93 (2H, s), 5.03 (4H, s); 13C NMR (75 MHz, CDCl;) & 160.4, 148.3, 147.6, 139.8, 137.2,

132.0, 129.2, 128.7, 128.1, 127.6, 127.2, 121.7, 103.6, 106.2, 105.9, 101.9, 101.3, 70.5

2l A tloldlo|lmzagule] FAS 93 dut HAL

=24l (0.4 mmol, 19%)& MeOH (2.5 mL)e] 31 ankeh gefell 10% Pd/C (0.02 g)& 7HHA oA Eg
e dTS F|FoR (12~159%) 2ollA HH3 Hrreslth. AdE EFES 208 58 wuksksith. wke-
Z8 (TLCE Q1) 3, Celite® HE==2 J73}3, EtOAc (15 mL) 2 AHle], oJFHe 7hetsld] EZ=A1 AT}

H
ZAGES Ay AZ2vtE T (EtOAc/Hexane=1/1-2/1) & AAstA ¢4 tolslo| =2 ~EWS F5319 .

4-(4-310| EFA|-3-H| A H | " )-2,6-T}o] H| 5 A = (Moscatilin) (BE 1)

T8 83%; Ry = 0.49 (EtOAc/Hexane=1/1); =M 34; =4 83-85 C; ' NVR (300 MHz, CDCly) & 6.82
(H, d, J =7.8 Hz), 6.66 (I1H, dd, J =7.8, 1.8 Hz), 6.59 (I1H, d, J =1.8 Hz), 6.34 (2H, s), 5.49 (1H,
), 5.39 (1H, s). 3.83 (6H, s), 3.82 (3H, s), 2.80 (4H, s); C NMR (75 MHz, CDCly) & 147.0, 146.4,

144.0, 133.8, 133.2, 133.0, 121.3, 114.4, 111.5, 105.6, 56.6, 56.2, 38.7, 38.1; EI-MS m/z 304 o)

167 (base), 137, 123; HRMS: Calcd for CiMu0s (M): 304.1311, found: 304.1297.
2-(4-3}o| EZA-3-H| BA H D)4, 5-TFo] H| SA F= (B3HE 2)
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S8 75%; Re= 0.47 (EtOAc/Hexane=1/1); $8-41 mal; %3 137-139 C; 'H NMR (300 Miz, CDCls) & 6.66
(1, d, J =8.1Hz), 6.65 (14, d, J = 1.8 Hz), 6.57 (1H, dd, J = 8.1, 1.8 Hz), 6.49 (1, s), 6.43 (1H,
s), 3.76 (3H, s), 3.74 (3H, s), 3.64 (3H, s), 2.74 (4H, s); C NVR (75 MHz, CDCly) & 150.5, 149.6,
148.7, 145.5, 143.5, 135.4, 122.2, 121.3, 117.5, 116.1, 113.8, 106.6, 58.0, 56.9, 56.6, 37.2, 33.4;
EI-MS m/z 304 (M), 167 (base), 137, 123; HRMS: Caled for CullOs (M): 304.1311, found: 304.1319.

4-(3,4-Thol | EA H W) HA-1,2,3-ET S (FFE 3)

S 81% R = 0.09 (EtOAc/Hexane=1/1); 4] 1al; =74 147-149 C; H NMR (300 Miz, CD,OD) & 6.77
(1, d, J = 8.7 Hz), 6.69 (1, d, J = 1.8 Hz), 6.68 (1H, dd, J = 8.7, 1.8 Hz), 6.30 (1H, d, J = 8.4
Hz), 6.22 (1M, d, J = 8.4 Hz), 3.75 (3, s), 3.73 (3, s), 2.76 (4H, s); C NMR (75 MHz, CDOD) &
150.2, 148.6, 145.2, 137.1, 134.2, 121.9, 121.7, 121.2, 114.2, 113.5, 107.8, 56.9, 56.7, 37.2, 33.5;
EI-NS m/z 290 (M), 195 (base), 165, 151; HRMS: Caled for CiglisOs (M): 290.1154, found: 290.1149.

4-(8,4-tolH FA| H R )-3-wIFA Al-1,2-t}o] & (}E 4)

S0 79%; Ry = 0.10 (BtOAc/Hexane=1/1); W4 TA]; =74 119-121 C; H NMR (300 MHz, CDOD) 6.77 (1H,
d, J =8.7Hz), 6.66 (1H, d, J = 8.7 Hz), 6.65 (1, s), 6.47 (1, d, J = 8.1 Hz), 6.40 (1H, d, J = 8.1
Hz), 3.74 (3H, s), 3.72 (3H, s), 3.71 (3H, s), 2.75 (4H, s); C NMR (75 MHz, CDOD) & 150.2, 148.6,
147.8, 145.5, 139.1, 136.7, 127.1, 121.8, 120.6, 114.1, 113.5, 111.7, 60.9, 56.8, 56.5, 37.8, 32.9;
EI-MS m/z 304 (M), 209, 151 (base); HRMS: Caled for CillO; (M): 304.1311, found: 304.1300.

5-(2-(Al=[d][1,3]t}o] &<-5-U) o & ) wllAl-1,3-t}o] 2 (Apyllal C) (FFEE 5)

=81 96%: R = 0.24 (BtOAc/Hexane=1/1); ¥ 31]; =24 107-109 C: H NWR (300 MHz, CDOD) 6.64 (1H,
d, J=7.8Hz), 6.62 (1, d, J =1.5 Hz), 6.55 (1H, dd, J =7.8, 1.5 Hz), 6.18-6.13 (3H, m), 5.80 (2H,
), 2.78-2.62 (4H, m); C NMR (75 MHz, CDOD) & 159.1, 148.8, 146.9, 145.4, 137.0, 122.2, 109.8,

108.9, 108.2, 101.9, 101.4, 39.3, 38.4; EI-MS m/z 258 (M+), 135 (base), 123; HRMS: Calcd for CisHu04

(M+)I 258.0892, found: 258.0899.

Y95 B4 B At T

o e x|o} Zeto] (Escherichia Coli) 3 LPS, DMSO (dimethylsulfoxide) @ B-9%l 3AZS Sigma-Aldrich
(St Louis, MO, USA)olA 43} cl. DMEM (Dulbecco’ s modified Eagle’ s medium), $-Ej&Z (FBS), ¥y
g g ~EfEn}o]Ale Hyclone (Logan, UT, USA)ellA Fd&tdtt. Cell Titer 96® Aqueous One Solution}
Griess reagent system< Promega (Madison, MI, USA)ollA —+3}3itt.

AT 2 ATAEE EA

5E

RAW264.7 7 AN ZE ST (NS, =)o A dste] 10% e, 100 U/ml AYAH 2 100 ug
/L ~E#Eulo]alo] 8% DMEMA 37 C, 5% (0, 27102 njakalgitt. AZAEE vx= thakst 33

o
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E9 &3+ CellTiter 96 Aqueous One Solution Assay of cell proliferation (Promega, Madison, WI, USA)
o2 A=, oA AEMEE AFsy] st EARESHE o] &3t} o] BAYE YAl $=
H 3 golls AEAME =5 SAH =Y o] 831U RAW264.7 MEE 96-€49] HHFS vlES 71 LY oE
A e FEU R 7} ZH o) E 7hekglth. 24A1%F vl
HEZZZ % 3gE NIS7F Zrpto=z 3=
Ebdih, wheba, AR e e AFEe] 2 490
X—] Ao s AEANE o vl s,

A

i ot

S

E

(Q
(e}
=
=
2
R
ﬂ'{
=
flo
J
L rlo

upe-~ oA A o] AAE N0O] S RAW264.7 AEujeFd AZdlox =A4s groz UERYATE
RAW264.6 A¥X+= 200 ULQI ok A7 & 96-9 A EWSF Z#|o]E9 5 X 10 ¥ MEUE7 H52 93 1247
b meFstadth. A2 500 ng/mlLe] LPS WloflA] 33HE 1~-55 AAS wEdl= Wi 18A17F &9k al&ekqitt.
AAE NOOl 9L Griess reagent system (Promega)S ©]-&3}o] A|x2Fe] Ao wa} =A%),

EEEL LT

RAW264.7 AL A o] FEEC] INOS H¥S F=dte TS Lolir] $3ted AEE LPS 500 ng/mL &4 3}
o Z+ &FE 10 uMol 18A1ZF B9 = A AL, 11 T AXE 7 PRBSE AHsla, 100 ule AX &4 <&
ZM (200 mM Tris-HCl, pH 7.5, 125 mM NaCl, 1% Triton X-100, 1 mM MgCls, 25 mM B-ZEMZEL AT |E,

50 mM NaF, 100 uM NasVO;, 1 mM PMSF, 10 ug/mL F3 ¥ (leupeptin) % 10 pg/mL o}ZZE|U)S ZF Alxel 7}

st @l AS SPS (sodium dodecylsulfate)@ WA3E & AJg= SDS-PAGE 3k & Yol|ERAlER A~ wog
AolstRek. Aol A 5% BAEFE s TBST (50 mM Tris-HCl, pH 7.5, 150 mM NaCl % 0.1% tween—20)
S} Ao WS =F3lo] H|Eold AFS Asst. 1 & 92 iNOS E-o]% A (BD Biosciences) @ B-
d Sol# A (Sigma)¢t 7 4°C ol A RRAN wiFslTh., AANESAH WMMEE A EE T2 Y A del=
At ola} A 2 =7 3}hdAA] (Amersham Biosciences, Piscataway, NJ)€F 37 wjoksle] €43},
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k1
N2

R! R*=H:R? R*=0Me; R*=0H: R®=Me;
Moscatilin (1)

R!=O0OH; R* R’ =H: R3, R* = OMe; R® = Me: (2)
R! R% R*=O0H: R*=H; R’ R%=Me: (3)
R!=0Me; R? R?®=0H; R*=H; R°, R® = Me; (4)

R, R*=H; R% R*=0H; R>-R®=-CH,-;
Aphyllal C (5)
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EEH2
Ml CHO MO CHO Rt CHO 4 CHO
oL L e
MeO Olde MeD) H B! ! i E) Rl
11 12 R? gl
12 R =H R '=0Me Ri=0H 16R.R'=H R'=0OM: R'=0Ba
14:Bl=1 B! Bi=0Me RP=0H 17T R!=H E* B*=OlMe R? = OBn
1:8leoH RPeH B Ri=OMe 18, R!=OBn Bi=H B5 R = OMe
15! Ri=H B! Rt=0H 19, B! B*=H R Ri=0Bn
CHO CHO CHO CHO
[ d B
Ho’g’;[mi Ead " Bog I OH BnQ | hdy
H n B
m 11 i H
Bi=-CH.Fh

1

Rl CHO R 4 o)
f H ogn ® - )
— e b 16, 26, 29, 1= OMe, BY = OBu
R? R . Et
i

14,1730 R RI=0OMe

16, 24,25 16,127,138 19, 30,31 25,28 31 Rlpl=.0CH,O-
O 4
17 Mol ﬂ....-DE-t 1 E
) DEt
18 mao R} R!
bl 5l
32 RimH B2 R« OMe, B} =0OBn 1 Ri=H R R=0OMe, R3m0OH
\ 1 i 1 pd— =
B:r'=cEnR=H R R'=OMe 3 pleom Bl B! BY=OMe
Ohde
n o, R i Me
13 a0 R’ R
3 Bl
3 r! B R =0Bn 3rLR R =0H
2 Tas tpla
45 R'=0Me, B RY = 0By 4 e RE R =l
19
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=03
0.08 1.00 093 1.12 092 0.65 0.93 1.02
INOS ey PN pesaW @E] = pmn) o

B-actin | GEE W Ny T SEF UER YRR

M LPS 1 2 3 4 5 NMMA
LPS + HC Compound (10 pM)
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