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Abbreviation

Ac

Bn

Boc

Bu

CCE
DBDMH
DBU
DMF
DMSO
DPPA
Et

Fuc

Glc
HASMC
IBX

ICs0
IPM

mCPBA
Me
MOM
mp
MRSA
NBS
NCS
NMR
NOE
Ns
PDGF

acetyl

benzyl

tert-butoxycarbonyl

butyl

constant current electrolysis
1,3-dibromo-5,5-dimethylhydantoin
1,8-diazabicyclo[5.4.0]lundec-7-ene
N,N-dimethylformamide

dimethyl sulfoxide
Diphenylphosphoryl azide

ethyl

fucose

glucose

human aortic smooth muscle cells
2-iodoxybenzoic acid

50% inhibitory concentration of a substance
imipenem

infrared

m-chloroperoxybenzoic acid

methyl

Methoxymethyl

melting point

methicillin-resistant Staphylococcus aureus
N-bromosuccinimide
N-chlorosuccinimide

nuclear magnetic resonance
nuclear overhauser effect
4-nitrobenzenesulfonyl

plateled-derived growth factor



Ph
PIFA
Pr
TFA
TFAA
THF
TLC
Ts

phenyl

Phenyliodine(lll) Bis(trifluoro-acetate)
propyl

trifluoroacetic acid

trifluoroacetic acid anhydride
Tetrahydrofuran

Thin layer chromatography
p-toluenesulfonyl

benzyloxycarbonyl
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Bupleurum falcatum Linn

saikosaponin
(Figure 1)

stigmasterol

saikosaponin a

Figure 1

Paeonia lactiflora Pallas

paeoniflorin® paeonol?
(Figure 2)

Ac

GIcO o) HO.

BzO i

oH°
OH
paeoniflorin paeonol
Figure 2

mangostana Lnn. a-mangostin®

" (Figure 3)

" stigmasterol®

Garcinia
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HO O OH
a-mangostin

Figure 3

o-mangostin
8)

Helicobacter pylori 9

o-mangostin

Calophyllum membranaceum

2,6-dihydroxy-1,7-dimethoxyxanthone  cyclooxygenase-2
10)

Severinia buxifolia Tenore

buxifoliadine B buxifoliadine D

") (Figure 4)
OMe O
HO. ] [ OMe
O OH
2,6-dihydroxy- buxifoliadine B buxifoliadine D

1,7-dimethoxyxanthone

Figure 4



Garcinia mangostana Lnn.

MRSA (Methicillin-resistant Staphylococcus aureus)
PDGF
(Platelet-derived Growth Factor) HASMC (Human Aortic Smooth
Muscle Cells)
megistophylline  '?
Megistophylline Sarcomelicope
megistophylla Hartlay
MRSA

Claisen megistophylline









Garcinia mangostana Lnn. (Guttiferae)

40

o-mangostin

Helicobacter pylori
13)

(Figure 5)

R;1= Me, R,= H : a-mangostin

R;= Me, R,= Me : B-mangostin

R;=H, R,= H: y-mangostin
Figure 5

a-mangostin ®)

y-mangostin
14)



Br

o-mangostin

NBS
1
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a-mangostin
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46%

K2CO3, Mel
28 Ty

Scheme 1

acetone

67%

Scheme 2

K2CO3, Mel
—_—

acetone

7%

3

6
(Scheme 1)
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(Figure 6)
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o-mangostin Pt wire glassy carbon beaker
0.7 mA/ cm?, 2 F/mol

y-mangostin
7 8 MeO
5 (Scheme 4)

C.CE. dec.

y-mangostin 5

condition: C.C.E. (0.7 mA/cm?), MeOH-1M NaOH, LiClOy,
anode: glassy carbon beaker, cathode: Pt wire

Scheme 4

mCPBA 16)

mCPBA (m-chloroperbenzoic acid)

o-mangostin  y-mangostin
DMF



6
7 CH.Cl, mCPBA
4
8 12 9 (Scheme
S)
(@] OMe
. K,CO3, Mel Pd-C, H, MeO
angostin extracts DMF MeOH MeO O o O OMe
98%
6 7
0 OMe
MeO.
mCPBA +
CH,Cl, MeO O o) O OMe
OH
8 9
12%
Scheme 5
8 '"H NMR
05.65
3 Me 4 NOE
(Figure 7) 9

Bn

o-Mangostin



11 7 mCPBA
Me 4

(Scheme 6)

O  O0Bn

MeO.
BnBr, K,CO3
—_—
DMF
O OBn

BnO

47% 11

12 13

Scheme 6

12 8 3
NOE (Figure 8)

7%) 1.5%

Figure 8
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Scheme 7

o-mangostin  y-mangostin

MRSA PDGF HASMC

MRSA

MRSA 1 5

(Table 1) MRSA

MRSA

y-mangostin o-mangostin
5 MRSA



17a-0) y-mangostin
o-mangostin 5
5 B-
epigallocatechingallate'’®
a-mangostin 5 MRSA

Table 1 anti-MRSA activity

imipenem OH

epigallocatechingallate

diameter of inhibition zone (mm)
compound IPM- IPM+
a-mangostin 7 11
y-mangostin 11 13
1 - -
2 - -
3 - -
4 - -
5 7 22
IPM - -
epigallocatechin- - 15
gallate

paper disk method (10 pg/ 6 mm disk)



Me Et nPr
Me
C.C.E. (0.3mA/ cm?, 2.5 F/ mol)

CF3CH,0H
LiClO,
anode: glassy carbon beaker

14 15 5
(Scheme 8)

cathode: Pt wire

14 15

18)

14 16
16 MRSA
MRSA
MRSA

K2C03, Mel
—_—

acetone MeO o) OMe

Scheme 8

14 15

14 15

(Table 2)



Table 2 anti-MRSA activity

diameter of inhibition zone (mm)

compound IPM- IPM+
14 - 17
15 - 14
16 - -

PDGF

PDGF

o-mangostin  y-mangostin

mCPBA

paper disk method(10 ug/ 6 mm disk)

MRSA
3 6

HASMC 19)

HASMC

PDGF

1 58 9 14 16
8 9
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Megistophylline ' 2000  Papageorugue Sarcomelicope
megistophylla Hartlay (Rutaceae)
Figure 13
megistoquinone 20)
melicopicine?" 22, melicopine®), melicopidine
normelicopine®, arborinine?” 1,2,3-trimethoxy-10-methylacridone
melicopine normelicopicine arborinine
29) 1,2,3-trimethoxy-10-methylacridone

23.24) normelicopidine?,

21, 28)

Coppola

30)

0] OMe 0] OMe
X X X _OMe
A\
Z
MeO N~ O MeO N“ o
0] o
megistophylline I megistoquinone I megistoquinone 1
R Me
1 | OMe I\llle /\O I\llle
MeO. N o N O N
1 O 400
MeO o MeO
OR; O OR O OR O
R4= OMe, R,= Me : melicopicine R= Me : melicopidine R= Me : melicopine
R4=H, R,=H : arborinine R=H : normelicopidine R=H : normelicopine
R4=H, Ry= Me : 1,2,3-trimethoxy-
10-methylacridone
Figure 13
Megistophylline y-mangostin

MRSA



Megistophylline
17 y-mangostin
Scheme 9

OH O
megistophylline I 17

Scheme 9
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19 20%"
19 pyrogallol
Scheme 10
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Me
HO N RO Br NH, OR OH
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17 18 \ Ne
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Scheme 10



pyrogallol 32) MOM
21 Scheme 11 21
20
22
OMOM
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1) Br, - MOMO. Br N iy
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OH 21 20, nBulLi B MOMO
HO Br NH,
Br
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MOM P
pyrogallol Br/\)\ ,NBuLip
PMOM MOMO
1) MOMCI, iProNEt MOMO Br L
2) NBS -
) MOMO MOMO O
54% in 2 steps MOMO
% - 1J
20, nBulLi MOMO
NH,
Scheme 11
pyrogallol
MOM 23 nBuLi
DMF 33) 24
Scheme 12
HO . MOMO . MOMO
MOMCI, iPr,NEt nBuLi, DMF
> —_— e
HO CHCl; MOMO THF MOMO CHO
OH 68% OMOM 76% OMOM
pyrogallol 24

Scheme 12



24  2-bromonitrobenzene

25

25

Br
MOMO. O,N

. D )PhRLE
MOMO CHO Br 2) IBX

OMOM 95%
2-bromo

24 nitrobenzene

IBX3¥
Scheme 13
26
27

NO,

meve

MOMO

NHZ BI' NHZ
Fe powder, NH,CI MOMO MOoMO
O D — T O
w2 MOMO MOMO
76% MOMO MOMO
26 27
Scheme 13
Br
2,3,4-trimethoxybenzaldehyde %) 28
Scheme 14
MEO:Q\ HNO, MeO NO,
AcOH
MeO CHO MeO CHO
OMe 38% OMe
2,3,4-trimeth
Denaolo aeid 28
Scheme 14
28 2-bromoanisole nBulLi IBX
29 Scheme 15 29
30
31 31 N-Me
Ts 31 DMF
TsCl 80 32
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NH2 OMe
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OMe O
30
32
33
34
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OH O
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32 O-Me

M
1) nBuLi eo

2) IBX

O

2-bromoanisol

43% in 2 steps OMe O

29

MeO.
DMSO

MeO
69% OMe O 80%
31

Scheme 15

Scheme 16
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Scheme 16
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33 34 35
2-iodobenzoic acid  Ullmann
35 28
Scheme 17 Me
1 3 4

CHO CHO
MeO NH, MeO NO,
CHO H CHO H MeO MeO
MeO N MeO. N\© OMe OMe
O O : : 35 28
MeO MeO
COzH

OMe O OMe I
ss 34 0
HO,C

2-iodobenzoic acid

Scheme 17
28 10% Pd-C 35
Scheme 18 35 2-iodobenzoic acid Ullmann
34
CHO CHO
MeO N02 Pd-C, HCOONH4 N MeO NHZ
MeOH o
MeO' MeO'
OMe 50% OMe
28 35
Scheme 18
Table 3 Ullmann %) entry 3

34 entry



Table 3 Ullmann

CO.H

unknown

36

CHO CHO
MeO NH; | MeO. N
. :@ Table \O
MeQO HO,C MeO
OMe OMe
35 34
entry conditions result (%)
1 Cul, K,CO3, DMF 100 °C 20
2 CuCl, K,COg3, 2-propanol  reflux 32
3 Cu, K,COg3, 2-propanol reflux dec.
34
37)
TFAA 38
33 (Scheme 19)
36
conc. Hy,SO,4 - dec.
CHO
MeO. N
MeO
CO,H
OMe
34 CHO |
MeO. N
D
CH,Cl, MeO
OMe O
33
18%
Scheme 19
28 NaBH4 37
37 MOM 38
39 (Scheme 20)
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OH OMOM
CHO
MeO NO MeO NO MeO NO
2 NaBH, ¢ 2 MOMCI, NaH © 2
MeOH THF
MeO € MeO MeO
OMe 95% OMe 84% OMe
28 37 38
OMOM
M NH
Pd-C, HCOONH, e0 2
MeOH o
MeO
OMe
quant.
39
Scheme 20
Ullmann Scheme 21 34
2-propanol
40
38) 41
MOMO
MeO N
CuCl, K,CO4 o
2-propanol o
prop MeO g
OMOM OMe COZIPI'
40
MeO NH, I
. D 29%
MeO HO,C
OMe MOMO
H
39
Cu(OAc), H,0, KOAc, EtsN MeO N
2-propanol o
MeO
CO.H
OMe
41
a7%
Scheme 21
41 TFAA
43

Scheme 22
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MeO N MeO. N MeO. HN
TFAA
—_
D -0 ol
MeO MeO MeO o ©
CO,H
OMe OMe O OMe
41 42 43
0% 98%
Scheme 22
1
28 Me 44
Bn 45 Wittig
46 (Scheme 23) 46
Wittig a7
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Ullimann 49
49
50



CHO CHO CHO

MeO. NO. H N B N
© 2 BBr, ° 02 gnBr, K,CO; no 02
CH,CI DMF
MeO 2¥2  MeO MeO
OMe 91% OMe 97% OMe
28 44 45
CHO
. ) BnO NO, . ) BnO NO,
1) PhsP*CH,0CH;CI, tBuOK Me,CHP*Phsl, nBuLi
2 - THF o
) 6N HCI MeO MeO
89% OMe 21% OMe
46 47
BnO NH BnO N
Zn n 2 KOAc, Cu(OAc),-H,0 n
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AcOH MeO MeO
CO,H
87% OMe 47% OMe
48 49
H
BnO N
TFAA O O
—_—
CH,Cl, MO
OMe O
50
Scheme 23
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40) 52 (Scheme 24) MOM
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Ullmann
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MeO CO,H MeO. NO HO NO
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—_— >
MeO MeCN MeO HO
OMe 72% OMe 53% OH
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benzoic acid 51 52
) MOMO. NO, MOMO. NO,
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53 54
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Fe powder, NH,Cl
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OMOM 4% OMOM
55 56
Scheme 24
56 2-iodobenzoic acid Ulimann
42 57
(Scheme 25) 57
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MOMO. NH | MOMO. H
2+ KOAc, Et;N, Cu(OAc),-H,0
2-propanol -
MeO HO,C MeO Com
2
OMOM 42% MOMO
56 57
Scheme 25
MOM TFAA Bn
51 Bn
58 (Scheme 26) 4 BnO
Me 60
60 Ullmann
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MeO. NO; HO NO, Bno NOz
47% HBr agq. K2COs, BnBr
— >
oo AcOH HO DMF BNnO
OMe OH 56% in 2 steps OBn
61 - 58
BnO NO, BnO N
10M KOH ag. K2COs, Mel
> B ——
DMSO HO DMF MeO
93% OBn 88% OBn
59 60
BnO. NH;
Fe powder, NH,CI _
EtOH-H,0 MeO
82% OBnN
61
Scheme 26
Ullmann
62 2-propanol
63 (Scheme 27)
BnO. NH; I
. :@ KOAc, EtsN, Cu(OAC),*H,0
Voo HO,C 2-propanol
OBn
H H
61 BnO. N BnO N
MeO MeO .
COzH COZIPr
OBn OBn
62 63
50% 26%
Scheme 27
2-propanol DMF Ulimann
62 80
(Scheme 28) 62 TFAA
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MeO HO,C

DMF
OBn 80% OBn
61 62

H
BnO. N
TFAA
CH.CI; MeO
91% OBn O
64
Scheme 28
64 DMF TsCl NaH
Bn MgBr;-Et,O
Bn 65 Scheme 29
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4 O O 1)NaH,TsCl " O O
. 77
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OBn O OH O
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Scheme 29
1H NMR MS
Figure 14 66 43)
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Figure 14
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64

Me

67

68 68  3-chloro-3-methyl-1-butyne
44) Scheme 30
H Me
BnO. N BnO N
NaH, Mel
—_—
00
Meoj,in;‘ MeO
OBn O 82% OBn O
64 67
M
Me cl Me
Hy, Pd-C HO O O KCO K, )= © O N O
MeOH MeG DMF MO
329% OH O 48% OH O
69
Scheme 30
69 Lindlar 49)
Table 4

70

Table 4 Lindlar

M
Me

H,, Lindlar cat., quinoline

neee

71

solvent
OH O OH O OH O
69 70 71
0,

entry solvent result (%)

70 71

1 MeOH 24 55

2 EtOAc 22 39

3 benzene 27 53

70 Claisen
entry 4 4



Table 5 Claisen
|
AN
Me Me
JOC0

Y
I
O
z

MeO MeO
OH O OH ©
70 17
entry | solvent temp. (C) result
1 DMF 130 dec.
2 toluene 100 n.r.
3 xylene 130 n.r.
4 xylene 140 unknown
Claisen 3 1
Me
methyl gallate 4
Me 720) (Scheme 31) 2
Bn 73
74 Curtius
H CcOo,M c c
(o) 02 e LizCO3, Mel HO. OZMG KzCO3, BnBr BnO OZMG
s ——— —_—
DMF acetone
HO MeO MeO
OH 57% OH 95% OBn
methyl gallate 72 73
BnO CO,H
20% NaOH
B
THF MeO
91% OBn
74

Scheme 31



Crutius 47) Table 6 entry 1
tBuOH entry
1 tBuOH
entry 3 BnOH
Z 75
Table 6 Crutius
BnO CO.H BnO NHR
DPPA, Et;N, A
Meojg/ solvent - MeO:Q/
OBn OBn
73 75
entry A solvent R result (%)

1 H,O THF H 18

2 tBuOH  toluene Boc 17

3 BnOH toluene Y4 quant.

7% Z 61
2-iodobenzoic acid  Ullmann Me
67 1 Bn 76 (Scheme 32)
76 prenyl bromide 1
77 Claisen

TLC

78



BnO. NHZ 40% KOH BnO. NH,
M0 OH
MeO € MeO MeO
OBn 90% OBn
75 61
MgBry-Et,O : prenyl bromide, NaH
benzene-Et,0 THF -
MeO MeO
97% OH O
76
Me
- BnO N
silica gel O O
40% MeO
OH O
Scheme 32
78 Bn (Table 7) entry 1
10% Pd-C
Pd
Pd/BaSO, entry 3

Bn

entry 2

17

Pd black




Table 7 Bn

Me Me
BnO N HO N
0 e, O
MeO MeOH MeO
OH O OH O
78 17
entry conditions result (%)
1 10% Pd-C, cyclohexene 0
2 Pd/BaSQy, 1,4-cyclohexadiene n.r.
3 Pd black, 1,4-cyclohexadiene 71%
17 (Table 8) entry 1
y-mangostin 5
entry 2 PIFA  entry
3 iodobenzene
entry 1
entry 4 5
Pb(OAC)4 3 4 AcO

79



Table 8

entry R conditions result (%)
1 Me C.C.E. (0.3 mA/ cmz), 2F/ mol, MeOH unknown
2 Me PIFA, MeOH unknown
3 Me PhI(OCH,CF3), MeOH unknown
4 Me FeCl;, MeOH n.r.
5 Me PbO;,, MeOH n.r.
6 Ac | Pb(OAc),, benzene 2%
79 Ac
Ac
3 4 4 MeO
Claisen
Claisen
72 DBDMH 48)
(Scheme 33)
Bn MeO 49) 82
82 83
Crutius Z 84
84 Z 85 Ullmann
86

87
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nO. CO;Me BnO CO;H
NaOMe, Cul 20% NaOH
DMF MeOH
MeO © MeO
38% in 3 steps OBn 88% OBn
82 83
OMe OMe
BnO. NHZ BnO NH, 2-iodobenzoic acid,
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Scheme 33
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Scheme 34
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Scheme 35
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Claisen 91

Table 9 Claisen

\ .
OMe Me OMe Me OMe Me
BnO. N BnO. N BnO N
MeO MeO MeO
o O 0O O OH O
/ﬁ 89 91 L 88
entry conditions result
1 xylene, 140 °C dec.
2 xylene,K,CO3, 140 °C dec.
3 pyridine, 100 °C 88
4 DMF, 120 °C 88
5 BF;-Et,0, 140 °C 88
3 Claisen
Claisen
Claisen
88 Bn 92 allyl bromide

93 (Scheme 36)




Me Me
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OH O 93% OH O
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Scheme 36
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Claisen 4

92 49)

3-Chloro- 3-methyl-1-butyne

Table 10
entry 1

entry 2

Entry 3

9% 75

Table 10
A
OMe Cl OMe
HO l N l )t: o l NS l
MeQO MeO
OH O OH O
92 96
entry conditions result (%)
1 K,CO3, KI/ DMF 65°C n.r.
2 DBU, CuCl,:2H,0/ CH;CN -40 =10 °C dec.
3 K,CO;, KI, Cul/ acetone 75
96 Pd
Scheme 38 96 Lindlar
97
98
98 26
92 47
3 Pd/BaSOg4
92 TLC
Lindlar



92 28
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MeOH

MeQ’ MeQ’
OH O OH O
96 97
o\
OMe Me
H,, Lindlar cat., quinoline
96
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OH O
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26%
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Scheme 38
Claisen 98
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(Scheme 39)
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Experimental section



General

All reactions were carried out under an argon atmosphere unless otherwise
noted. Melting points were measured on a Yanaco MP-S3 and uncorrected.
IR spectra were recorded on JASCO A-202 Infrared Spectrophotometer. 'H-
NMR and "*C NMR spectra were obtained on JEOL JNM EX-270 and JEOL JNM
GX-400 spectrometers in CDCI; using tetramethylsilane as an internal standard,
as otherwise stated. High-resolution mass spectra were obtained on JEOL
JMS-700 (FAB) spectrometer and Hitachi M-80 B GC-MS (EIl) spectrometer.
Preparative and analytical TLC were carried out on silica gel plates (Kieselgel 60
F254, E. Merck AG., Germany) using UV light and/or 5% molybdophosphoric
acid in ethanol for detection. Kanto Chemical silica 60N (spherical, neutral,
63-210 um) was used for column chromatography. Anodic oxidation was
conducted using HSV-100 (Hokuto Denko) as potentiostat, a glassy carbon
beaker as an anode, a platinum wire as a cathode, and a standard calomel
electrode as a reference electrode.



1. Chemical modification of mangostins

4-Bromo-1,3,6-trihydroxy-7-methoxy-2,8-bis(3-methylbut-2-enyl)-9H-xanth
en-9-one (1):

To a solution of a-mangostin (0.20 g, 0.50 mmol) in THF (3 mL) was added
NBS (97 mg, 0.54 mmol) at 0 . After being stirred for 20 h, the mixture was
poured into water and the resulting slurry was extracted with CHCI; three times.
The combined organic layers were washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAC/hexane, 1/5) to give 1 (0.12 g, 51%) as yellow
powder. IR (KBr disk), 3480, 3219, 2918, 1645, 1604 and 1575 cm™; mp
171-172  ; 64 (ACETN), 1.69 (3H, s), 1.71 (3H, s), 1.82 (3H, s), 1.83 (3H, s),
3.45 (2H, d, J =6.8 Hz), 3.82 (3H, s), 4.07 (2H, d, J =5.6 Hz), 5.24-5.29 (2H, m),
6.36 (2H, br), 6.95 (1H, s), 13.67 (1H, s); d¢c (acetone-ds), 17.9, 18.3, 22.3, 25.9,
26.6, 62.1, 86.3, 101.8, 104.2, 110.5, 111.8, 121.3, 122.8, 132.2, 133.3, 137.1,
142.9, 150.5, 154.7, 155.3, 156.6, 159.8, 181.5

4-Bromo-1-hydroxy-3,6,7-trimethoxy-2,8-bis(3-methylbut-2-enyl)-9H-
xanthen-9-one (2):

To a solution of 1 (17 mg, 0.036 mmol) in acetone (1 mL) were added K,CO; (44
mg, 0.32 mmol) and Mel (10 uL, 0.16 mmol)at0 . After being stirred for 16 h,
the reaction was poured into water and the resulting slurry was extracted with
CHC I3 three times. The combined organic layers were washed with brine, dried
over anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified
by silica gel column chromatography (EtOAC/hexane, 1/7) to give 2 (12 mg,
67%) as yellow powder. &4 (CDCI3), 1.68 (3H, s), 1.69 (3H, s), 1.81 (3H, s),



1.85 (3H, s), 3.44 (2H, d, J =7.3 Hz), 3.81 (3H, s), 3.92 (3H, s), 4.01 (3H, s), 4.11
(2H, d, J =6.8 Hz), 5.21 (1H, t, J =6.8 Hz), 5.24 (1H, t, J =7.3 Hz), 6.89 (1H, s),
13.68 (1H, s)

4-Chloro-1,3,6-trihydroxy-7-methoxy-2,8-bis(3-methylbut-2-enyl)-9H-
xanthen-9-one (3):

To a solution of a-mangostin (20 mg, 0.049 mmol) in benzene (2 mL) was added
NCS (8.0 mg, 0.060 mmol) at room temperature. After being stirred for 23 h,
the reaction was poured into water at 0 and the resulting slurry was
extracted with CHCI; three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAC/hexane, 1/3)
to give 3 (10 mg, 46%) as yellow powder. IR (KBr disk), 3232, 2913, 1645,
1606 and 1456 cm™; mp 150-151 ;&4 (CDCl3), 1.67 (3H, s), 1.69 (3H, s), 1.80
(3H, s), 1.81 (3H, s), 3.42 (2H, d, J = 7.3 Hz), 3.80 (3H, s), 4.06 (2H, d, J =5.9
Hz), 5.22 (1H, t, J =5.9 Hz), 5.25 (1H, t, J =7.3 Hz), 6.34 (1H, br), 6.38 (1H, br),
6.93 (1H, s), 13.60 (1H, s); d¢c (CDCls), 17.8, 18.2, 22.0, 25.8, 26.5, 62.1, 96.4,
101.8, 104.0, 110.5, 111.9, 121.3, 122.9, 132.3, 133.3, 137.2, 143.0, 149.6,
154.9, 155.4, 155.9, 159.1, 181.7

4-Chloro-1-hydroxy-3,6,7-trimethoxy-2,8-bis(3-methylbut-2-enyl)-9H-xanth
en-9-one (4):

To a solution of 3 (11 mg, 0.024 mmol) in acetone (2 mL) were added K,CO3
(44 mg, 0.32 mmol) and Mel (10 uL, 0.16 mmol) at0 . After being stirred for



14 h, the reaction was quenched by the addition of sat. NH4Cl aq. and the
resulting mixture was extracted with CHCI; three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/10) to give 4 (8.7 mg, 77%) as light yellow powder. IR (KBr
disk), 2913, 1598 and 1456 cm™; mp 151-152 ; &y (CDCls), 1.66 (3H, s), 1.67
(3H, s), 1.79 (3H, s), 1.83 (3H, s), 3.40 (2H, d, J =7.2 Hz), 3.79 (3H, s), 3.92 (3H,
s), 3.98 (3H, s), 4.09 (2H, d, J =6.0 Hz), 5.20 (2H, m), 6.87 (1H, s), 13.58 (1H, s);
dc (CDCls), 18.0, 18.3, 22.7, 25.8, 26.0, 26.3, 56.2, 61.0, 61.4, 98.6, 103.9,
106.6, 111.6, 118.3, 122.0, 122.8, 132.0, 132.1, 137.4, 144.4, 149.8, 155.3,
158.6, 159.2, 160.3, 182.1

HO O OH

3,6,8-Trihydroxy-1-methoxy-1,7-bis(3-methylbut-2-enyl)-1H-xanthene-2,9-
dione (5):

y-mangostin (26 mg, 0.066 mmol) was electrolyzed in MeOH (6 mL) in the
presence of 1M NaOH aq. (0.6 mL) and LiCIO4 (0.10 g) under CCE conditions
(0.7 mA/ cm?, 2 F/ mol). After remove MeOH, added 1M HCI until pH 1. Then
a mixture partitioned between CHCI3; and H,O. The organic layer was washed
with brine, dried over anhydrous Na,SO,4, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (acetone/toluene,
10/1) to give 5 (14 mg, 51%) as orange powder. IR (KBr disk) 3369, 2915 and
1644 cm™"; 84 (acetone-ds), 1.45 (3H, s), 1.55 (3H, s), 1.78 (3H, s), 1.85 (3H, s),
2.89 (1H, dd, J =7.8, 12.7 Hz), 3.13 (3H, s), 3.37 (1H, dd, J =7.8, 12.7 Hz), 3.47
(2H, d, J =6.8 Hz), 4.75 (1H, t, J =7.8 Hz), 5.28 (1H, t, J =6.8 Hz), 6.41 (1H, s),
6.49 (1H, s), 13.4 (1H, s); o¢c (acetone-dg), 17.9, 18.0, 21.6, 25.8, 25.9, 38.5, 53.8,
83.0, 93.8, 104.6, 108.9, 110.6, 113.2, 114.3, 120.8, 136.1, 137.7, 151.8, 154.8,
159.5, 160.0, 161.3, 178.4, 199.1; HRMS (FAB) calcd for CzsH2707 (M+H)
427.1751, found: m/z 427.1766



1,3,6,7-Tetramethoxy-2,8-bis(3-methylbut-2-enyl)-9H-xanthen-9-one (6):

To a solution of mangostin extracts (14 g) in DMF (70 mL) were added K,CO3;
(48 g, 0.35 mol) and Mel (30 mL, 0.48 mol) at 0 . After being stirred for 3 d,
the reaction was poured into water and the resulting slurry was extracted with
CHC I3 three times. The combined organic layers were washed with brine, dried
over anhydrous NaySO4, and concentrated in vacuo. The residue was
dissolved in DMF (50 mL) and added NaH (0.21 g, 5.3 mmol, 60% dispersion in
mineral oil) and Mel (0.70 mL, 0.011 mol) at 0 . After being stirred for 24 h,
the reaction was poured into water and the resulting slurry was extracted with
CHC I3 three times. The combined organic layers were washed with brine, dried
over anhydrous Na,SOg4, and concentrated in vacuo to afford a solid which was
recrystallized from EtOAC-hexane to give 6 (7.0 g) as white crystals. Mp.
107-108 ;IR (KBr disk) 2929, 1649 and 1596 cm™; &4 (CDCls), 1.62 (3H, s),
1.64 (3H, s), 1.77 (3H, s), 1.82 (3H, s), 3.37 (2H, d, J =7.3 Hz), 3.77 (3H, s), 3.84
(3H, s), 3.88 (3H, s), 3.92 (3H, s), 4.12 (2H, d, J =6.8 Hz), 5.16 (1H, t, J =7.3 Hz),
5.30 (1H, t, J =6.8 Hz), 6.54 (1H, s), 6.68 (1H, s); 6c (CDCl3), 17.9, 18.2, 22.4,
25.8, 25.9, 26.0, 55.8, 55.9, 60.9, 61.9, 94.2, 97.7, 110.8, 114.6, 120.4, 122.7,
123.8, 131.1, 131.3, 137.2, 143.8, 154.2, 156.9, 158.5, 162.0, 176.1; HRMS (EI)
calcd for C,7H3206 (M) 452.2199, found: m/z 452.2148

(0] OMe
MeO. l l
(8) OMe

MeO

1,7-Diisopentyl-2,3,6,8-tetramethoxy-9H-xanthen-9-one (7):

To a solution of 6 (4.7 g, 10 mmol) in MeOH (50 mL) was added 10% Pd-C, and
the mixture was stirred under H, atmosphere at room temperature for 24 h, then
the mixture was filtrated by celite pad and the filtrate was concentrated in vacuo.
The residue was purified by silica gel column chromatography (EtOAC/hexane,
1/3) to give 7 (4.6 g, 98%) as colorless oil. IR (film) 2954, 1650 and 1614 cm™;



8u (CDCls), 0.92 (6H, d, J =6.8 Hz), 0.98 (6H, d, J =6.8 Hz), 1.35 (2H, m), 1.46
(2H, m), 1.59 (1H, m), 1.76 (1H, m), 2.62 (2H, t, J =8.0 Hz), 3.35 (2H, t, J =7.8
Hz), 3.78 (3H, s), 3.84 (3H, s), 3.85 (3H, s), 3.89 (3H, s), 6.49 (1H, ), 6.63 (1H,
s): 8¢ (CDCl3), 21.1, 22.5, 22.6, 24.8, 28.4, 28.7, 39.1, 40.4, 55.7, 55.8, 61.0,
61.9, 93.9, 97.4, 110.6, 114.6, 121.7, 138.1, 143.5, 154.1, 156.1, 156.6, 158.3,
162.0, 175.9; HRMS (EI) calcd for Co7H3606 (M) 456.2512, found: m/z 456.2512

4-Hydroxy-2,8-diisopentyl-1,3,6,7-tetramethoxy-9H-xanthen-9-one (8),
(E)-5-isopentyl-6,7-dimethoxy-2-(2-methoxy-6-methyl-3-oxohept-1-enyl)-4-
oxo0-4H-chromen-3-yl methyl carbonate (9):

To a solution of 7 (0.77 g, 1.7 mmol) in CH,Cl, (2 mL) was added mCPBA (0.83 g,
3.4 mmol) in CHxCl, (6 mL) at 0 . After being stirred for 16 h, the reaction
was quenched by the addition of sat. NaHCO3; aq. at 0 , and the resulting
slurry was extracted with CHCI; three times. The combined organic layers
were washed with brine, dried over anhydrous Na,SO4, and concentrated in
vacuo. The residue was purified by silica gel column chromatography
(EtOAC/toluene, 1/30) to give 8 (93 mg, 12%) as yellow solid and 9 (0.16 g,
19 %) as yellow oil.  8; IR (disk): 3311, 2954, 1592, 1454 cm™ ; mp 156-157 ;
dn (CDClI3), 0.94 (6H, d, J =6.4 Hz), 0.96 (6H, d, J =6.4 Hz), 1.43 (4H, m), 1.62
(2H, m), 1.75 (1H, m), 2.63 (2H, t, J =8.0 Hz), 3.32 (2H, t, J =8.0 Hz), 3.79 (3H, s),
3.82 (3H, s), 3.88 (3H, s), 3.95 (3H, s), 5.65 (1H, br), 6.73 (1H, s); 5¢c (CDCls),
22.0, 22.5, 22.6, 25.0, 28.6, 28.8, 39.9, 40.4, 55.9, 61.1, 61.2, 62.2, 97.5, 113.3,
114.4, 125.9, 132.9, 1394, 143.3, 143.8, 148.9, 150.6, 153.9, 157.0, 176.2;
HRMS(EI) calcd for Cp7H3607 (M), 472.2461, found: m/z 472.2445; 9; IR (film)
2954, 1776 and 1635 cm™; 84 (CDCls3), 0.88 (6H, d, J =6.4 Hz), 0.93 (6H, d, J
=6.4 Hz), 1.37 (2H, m), 1.66 (4H, m), 2.73 (2H, t, J =7.3 Hz), 3.27 (2H, t, J =7.8
Hz), 3.77 (3H, s), 3.80 (3H, s), 3.88 (3H, s), 3.91 (3H, s), 5.57 (1H, s), 6.47 (1H,
s); d¢c (CDCl3), 22.4, 22.6, 24.7, 27.6, 28.6, 32.0, 55.8, 55.9, 56.6, 61.1, 89.1,
97.5,115.4,132.4, 139.0, 144.6, 151.1, 152.9, 154.0, 156.9, 161.6, 171.3, 199.4



O OH
MeO

HO O (o) O OH
1,3,6-Trihydroxy-2,8-diisopentyl-7-methoxy-9H-xanthen-9-one (10):

To a solution of a-mangostin (0.39 g, 0.96 mmol) in MeOH (10 mL) was added
10% Pd-C, and the mixture was stirred under H, atmosphere at room
temperature for 6 h. Then the mixture was filtrated by celite pad and the filtrate
was concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAC/hexane, 1/3) to give 10 (0.40 g, 100%) as yellow oil.
IR (film) 3388, 2954 and 1606 cm™"; &4 (actone-dg), 0.96 (6H, d, J =6.4 Hz), 0.98
(6H, d, J =6.4 Hz), 1.44 (2H, m), 1.63 (3H, m), 1.74 (1H, m), 2.63 (2H,t,J=8.4
Hz), 3.31 (2H, t, J =8.3 Hz), 3.82 (3H, s), 6.24 (1H, s), 6.78 (1H, s), 13.81 (1H, s);
dn (acrtone-dg) 6 20.2, 22.5, 22.6, 25.6, 28.3, 28.9, 38.0, 40.3, 62.3, 92.5, 101.2,
103.7, 110.8, 112.2, 139.2, 142.3, 154.2, 154.5, 155.7, 159.9, 161.0, 181.8

(o) OBn
MeO. l l
(8) OBn

BnO
1,3,6-Tris(benzyloxy)-2,8-diisopentyl-7-methoxy-9H-xanthen-9-one (11):

To a solution of 10 (0.40 g, 0.96 mmol) in acetone (10 mL) were added K,CO3
(0.79 g, 5.7 mmol) and BnBr (0.27 mL, 2.3 mmol) at 0 . After being stirred
for 3 d, the reaction was poured into water at and the resulting slurry was
extracted with CHCI; three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The
residue was dissolved in DMF (5 mL) and added NaH (76 mg, 0.19 mmol, 60%
dispersion in mineral oil) and BnBr (0.15 mL, 0.12 mmol) at 0 . After being
stirred for 14 h, the reaction was poured into water and the resulting slurry was
extracted with CHCI; three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,4, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAC/hexane, 1/10)
to give 11 (0.31 g, 47 %) as yellow oil. IR (film) 2952, 1612 and 1594 cm™; &y



(CDCls), 0.85 (6H, d, J =6.4 Hz), 1.03 (6H, d, J =6.8 Hz), 1.39 (2H, m), 1.54 (3H,
m), 1.83 (1H, m), 2.68 (2H, t, J =8.3 Hz), 3.40 (2H, t, J =8.3 Hz), 3.86 (3H, s),
4.98 (2H, s), 5.14 (2H, s), 5.19 (2H, s), 6.63 (1H, s), 6.75 (1H, s), 7.33-7.67 (15H,
m); 5c (CDCls), 21.8, 22.6, 22.7, 25.2, 28.7, 29.1, 29.8, 38.2, 39.0, 40.3, 45.2,
61.2, 70.2, 70.5, 95.3, 98.7, 111.1, 114.9, 122.3, 126.9, 127.1, 127.2, 127.5,
127.8, 127.9, 128.1, 128.2, 128.3, 128.4, 128.5, 128.6, 128.7, 129.0, 135.9,
136.1, 137.4, 139.4, 143.8, 153.9, 155.6, 156.1, 157.0, 160.9, 175.9

1,3,6-Tris(benzyloxy)-4-hydroxy-2,8-diisopentyl-7-methoxy-9H-xanthen-9-o0
ne (12), (E)-Benzyl 7-(benzyloxy)-2-(2-(benzyloxy)-6-methyl-3-oxohept-1-
enyl)-5-isopentyl-6-methoxy-4-oxo-4H-chromen-3-yl carbonate (13):

To a solution of 11 (0.16 g, 0.23 mmol) in CH,Cl, (1 mL) was added mCPBA
(0.12 g, 0.49 mmol) in CHxCl, (3 mL) at 0 . After being stirred for 21 h, the
reaction was quenched by the addition of sat. NaHCO; aq. at 0 , and the
resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(EtOAC/toluene, 1/50) to give 12 (6.7 mg, 4%) as light yellow solid and 13 (15
mg, 8 %) as light yellow oil. 12; IR (KBr disk), 3178, 2952, 2866, 1589 and
1456 cm™; mp 166-167 ; 8y (CDCls), 0.83 (6H, d, J =6.3 Hz), 1.02 (6H, d, J
=6.6 Hz),1.39 (2H, m), 1.53 (3H, m), 1.82 (1H, m), 2.60 (2H, t, J =7.9 Hz), 3.37
(2H, t, J =7.9 Hz), 3.87 (3H, s), 4.91 (2H, s), 5.14 (2H, s), 5.20 (2H, s), 5.44 (1H,
br), 6.85 (1H, s), 7.44 (15H, m); 13; o (CDCls), 0.87 (6H, d, J =5.4 Hz), 0.97 (6H,
d, J =6.4 Hz),1.40 (2H, m), 1.58 (3H, m), 1.73 (1H, m), 2.72 (2H, t, J =7.3 Hz),
3.30 (2H, t, J =7.8 Hz), 3.82 (3H, s), 4.89 (2H, s), 5.12 (2H, s), 5.30 (2H, s), 5.64
(1H, s), 6.57 (1H, s), 7.37 (15H, m)



HO O OH

1-Ethoxy-3,6,8-trihydroxy-1,7-bis(3-methylbut-2-enyl)-1H-xanthene-2,9-
dione (14):

lodobenzene (32 uL, 0.28 mmol) was electrolyzed in CF3CH,OH (12 mL) in the
presence of LiClO4 (0.10 g) under CCE conditions (0.3 mA/ cm?, 2.5 F/ mol).
The reaction mixture was poured into solution of y-mangostin (56 mg, 0.14
mmol) in EtOH (5 mL) at 0 and being stirred for 1.5 h. Then the mixture
was poured into water and extracted with EtOAc three times. The organic layer
was washed with brine, dried over anhydrous Na,SO,4, and concentrated in
vacuo. The residue was purified by silica gel column chromatography (toluene/
acetone, 10/ 1) to give 14 (22 mg, 36%) as orange oil. IR (film), 3358, 2925,
1645, 1605 and 1457 cm™; &y (CDCl3), 1.11 (3H, t, J =6.9 Hz), 1.37 (3H, s), 1.47
(3H, s), 1.70 (3H, s), 1.77 (3H, s), 2.80 (1H, dd, J =7.9 Hz, 13.5 Hz), 3.04-3.10
(1H, m), 3.20-3.34 (2H, m), 3.38 (2H, d, J =6.6 Hz), 4.65 (1H, t, J =7.9 Hz), 5.21
(1H, t, J =6.9 Hz), 6.34 (1H, br), 6.37 (1H, s), 13.38 (1H, s); 6c (CDCI3), 15.7,
18.0, 21.6, 25.8, 25.9, 38.8, 61.9, 82.2, 90.1, 93.8, 108.7, 110.5, 113.7, 114 .4,
121.0, 135.8, 137.4, 152.2, 154.7, 159.6, 159.9, 161.2, 171.5, 178.3, 199.7

3,6,8-Trihydroxy-1,7-bis(3-methylbut-2-enyl)-1-propoxy-1H-xanthene-2,9-di
one (15)

lodobenzene (32 mL, 0.28 mmol) was electrolyzed in CF3CH,OH (12 mL) in the
presence of LiClO4 (0.10 g) under CCE conditions (0.3 mA/ cm?, 2.5 F/ mol).
Reaction mixture was poured into solution of y-mangostin (47 mg, 0.12 mmol) in
nPrOH (5 mL) at O and being stirred for 16 h. Then the reaction mixture
was poured into water and extracted with EtOAc three times. The organic layer
was washed with brine, dried over anhydrous Na,SO,4, and concentrated in
vacuo. The residue was purified by silica gel column chromatography (acetone



/toluene, 1/10) to give 15 (22 mg, 41%) as orange oil. IR (film), 3349, 2927,
1645, 1604 and 1458 cm™; 814 (CDCls), 0.34 (3H, t, J =7.3 Hz), 1.45 (3H, s), 1.54
(3H, s), 1.58 (2H, m), 1.77 (3H, s), 1.85 (3H, s), 2.88 (1H, dd, J =7.3 Hz, 12.7 Hz),
2.96 (1H, m), 3.22 (1H, m), 3.44 (1H, dd, J =7.3 Hz, 12.7 Hz), 3.46 (2H, d, J =6.3
Hz), 4.71 (1H, t, J =7.3 Hz), 5.28 (1H, t, J =6.3 Hz), 6.42 (1H, s), 6.47 (1H, s),
6.50 (1H, br), 6.88 (1H, br), 13.45 (1H, s); 6¢c (CDCI3), 10.5, 18.0, 21.6, 23.2,
25.8, 25.9, 38.6, 68.2, 82.0, 93.8, 104.7, 108.8, 110.5, 114.0, 114.4, 120.9, 135.9,
137.5, 151.7, 154.8, 159.6, 159.6, 161.2, 178.4, 199.5

MeO O OMe
8-Hydroxy-1,3,6-trimethoxy-1,7-bis(3-methylbut-2-enyl)-1H-xanthene-2,9-
dione (16):

To a solution of 5 (53 mg, 0.12 mmol) in DMF (2 mL) were added K,CO3 (0.12 g,
0.84 mmol) and Mel (26 uL, 0.40 mmol)at0 . After being stirred for 20h, the
reaction mixture was quenched by the addition of water and the resulting mixture
was extracted with CHCI; three times. The combined organic layers were
washed with brine, dried over anhydrous Na,SO,4, and concentrated in vacuo.
The residue was purified by silica gel column chromatography (EtOAc/hexane,
1/5) to give 16 (37 mg, 66%) as yellow oil. IR (film), 2926, 1698, 1649, 1593
and 1447 cm™; 84 (CDCl3), 1.43 (3H, s), 1.52 (3H, s), 1.66 (3H, s), 1.77 (3H, s),
2.84 (1H, dd, J =8.6, 13.2 Hz), 3.10 (3H, s), 3.25 (1H, dd, J =7.3, 13.2 Hz), 3.34
(2H, d, J =6.8 Hz), 3.85 (3H, s), 3.89 (3H, s), 4.77 (1H, t, J =8.0 Hz), 5.20 (1H, t,
J=6.8 Hz), 6.17 (1H, s), 6.37 (1H, s), 13.05 (1H, s)

In vitro Assay for Potential of Imipenem Activity Against Methicillin-
Resistant Staphylococcus Aureus:

MRSA (2.0 x 107 CFU) was spread on the HMA medium in a plastic plate (10 x
14 cm, Eikiken Kizai Co) containing Mueller—Hinton broth and 1.5% agar plate
with or without imipenem at 10 pg/mL (HMA+IMP plate or HMA plate,
respectively), which concentration has no effect on MRSA growth. Paper disks
(Advantec) containing a sample (10 ug) were placed on the HMA+IMP and HMA
plate, and incubated at 37 °C for 20 h. Anti-MRSA activity was expressed as



diameter [mm] of the inhibitory zone on the plates. If the sample potentiates the
imipenem activity, larger inhibitory zone is observed on the HMA+IMP plate than
on the HMA plate.

In vitro Assay for inhibitory activity on PDGF-induced HASMC
proliferation:

Cell proliferation was determined by [°H]-thymidine incorporation. HASMC were
incubated for 20 hours with or without PDGF-BB (20 ng/mL) and indicated
concentrations of mangostins and its derivatives and then pulse-labeled with 1
nCi/mL of [°H]-thymidine for 4 hours. Cells were harvested using a Universal
Harvester (Perkin Elmer), and then transferred to a GF/C filter (Perkin Elmer).
The filter was dried and counted in scintillation fluid using a Microplate

Scintillation and Luminescence Counter-Topcount NXT (Perkin Elmer).



2. Synthetic studies of megistophylline

OH
HO. Br

HO Br
Br

4,5,6-Tribromobenzene-1,2,3-triol:

To a solution of pyrogallol (2.3 g, 18 mmol) in AcOH (9 mL) and CHCI3; (9 mL)
was added Br; (2.8 mL, 54 mmol) at room temperature. After being stirred for
15 h, the reaction mixture was poured into water and appeared precipitate was
filtrate and precipitate was washed with CHCI3 to give 4,5,6-tribromobenzene-
1,2,3-triol (0.34 g, 64%) as colorless solid. &y (acetone-dg), 8.50 (3H, br)

OMOM
MOMO. Br
MOMO Br
Br

1,2,3-Tribromo-4,5,6-tris(methoxymethoxy)benzene (21):

To a solution of 4,5,6-tribromobenzene-1,2,3-triol (0.33 g, 0.91 mmol) in acetone
(5 mL) were added MOMCI (0.23 mL, 3.0 mmol) and K,CO3; (0.88 g, 6.3 mmol)
at0 . After being stirred for 2 h, the reaction was poured into water and the
resulting slurry was extracted with CHCI; three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/5) to give 21 (0.44 g, 99%) as colorless oil. IR (film), 3458,
3336, 2940, 2835, 1615 and 1575 cm™; &y (CDCls), 3.55 (3H, s), 3.63 (6H, s),
5.11 (2H, s), 5.17 (4H, s); 6¢c (CDCls), 58.0, 58.5, 99.3, 99.6, 117.4, 123.3, 143.3,
148.8

MOMO.

MOMO
OMOM

1,2,3-Tris(methoxymethoxy)benzene (23):

To a solution of pyrogallol (0.90 g, 7.1 mmol) in CH,Cl, (40 mL) were added
MOMCI (1.9 mL, 0.025 mol) and iProNEt (8.5 mL, 0.050 mol) at 0 . After
being stirred for 6 h, the reaction was quenched by the addition of sat. NH4Cl aq.



at 0 and the resulting slurry was extracted with CHCI; three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/8) to give 23 (1.3 g, 68%) as colorless oil.
IR (film), 2956, 2901, 2826, 1597 and 1475 cm™; &y (CDCl3), 3.48 (6H, s), 3.60
(3H, s), 5.13 (2H, s), 5.18 (4H, s), 6.82 (2H, d, J =8.4 Hz), 6.94 (1H, t, J =8.4 Hz);
d¢c (CDCl3), 56.2, 57.1,95.2, 98.5, 110.3, 124.1, 136.4, 151.1

MOMO.

MOMO Br
OMOM

1-Bromo-2,3,4-tris(methoxymethoxy)benzene (22):

To a solution of 23 (0.50 g, 2.0 mmol) in THF (10 mL) was added NBS (0.35 mg,
2.0 mmol) at 0 . After being stirred for 16 h, the reaction was poured into
water and the resulting slurry was extracted with CHCI; three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/6) to give 22 (0.53 g, 80%) as colorless oil.
IR (film), 2902 and 2828, 1576 and 1472 cm™"; &y (CDCls), 3.47 (3H, s), 3.58 (3H,
s), 3.64 (3H, s), 5.12 (2H, s), 5.15 (2H, s), 5.18 (2H, s), 6.84 (1H, d, J =9.0 Hz),
7.20 (1H, d, J =9.0 Hz); ¢ (CDCI3), 56.3, 57.5, 58.2, 95.2, 98.8, 99.3, 110.0,
112.9, 127.5, 150.8,

MOMO.

MOMO CHO
OMOM

2,3,4-Tris(methoxymethoxy)benzaldehyde (24):

To a solution of 23 (0.12 g, 0.46 mmol) in THF (5 mL) was added a solution of
nBuLi (0.35 mL, 0.56 mmol, 1.6 M in hexane)at0 . After being stirred for 30
min at room temperature, added excess amount of DMF at 0 to reaction
mixture. After being stirred for 1 h, the reaction was quenched by the addition
of sat. NH4Cl aq., then the resulting slurry was extracted with EtOAc three times.
The combined organic layer was washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAc/hexane, 1/3) to give 24 (0.10 g, 76%) as light
yellow solid. IR (KBr disk), 3134, 1645, 1616 and 1502 cm™; 84 (CDCls), 3.48



(3H, s), 3.55 (3H, s), 3.59 (3H, s), 5.12 (2H, s), 5.24 (2H, s), 5.25 (2H, s), 7.01
(1H, d, J =8.9 Hz), 7.58 (1H, d, J =8.9 Hz), 10.26 (1H, s); 8¢ (CDCl3), 56.6, 57.5,
58.1,94.7,98.7, 100.2, 111.3, 124.5, 124.8, 138.7, 154.1, 156.5, 188.8

MOMO NO
MOMO

MOMO  OH
(2-Nitrophenyl)(2,3,4-tris(methoxymethoxy)phenyl)methanol (pre-25):
To a solution of 24 (56 mg, 0.20 mmol) in THF (1 mL) was added PhLi in
cyclohexane-diethyl ether (1.05 M, 0.38 mL) at-78 . After being stirred for 5
min, 2-bromoanisol (80 mg, 0.39 mmol) in THF (1 mL) was added at -78
After being stirred for 30 min, the reaction was quenched by the addition of sat.
NH4Cl aq. and resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/5) to give pre-25 (86 mg) as colorless oil.
dn (CDCls), 3.45 (3H, s), 3.54 (3H, s), 3.57 (3H, s), 3.95 (1H, d, J =3.6 Hz), 5.11
(2H, s), 5.14 (2H, s), 5.17 (2H, s), 6.50 (1H, d, J =8.8 Hz), 6.71 (1H, d, J =3.6 Hz),
6.79 (1H, d, J =8.8 Hz), 7.45 (1H, t, J =7.6 Hz), 7.67 (1H, t, J =8.0 Hz), 7.97 (2H,
m)

NO,

MOMO

MOMO ‘ E
MOMO O

(2-Nitrophenyl)(2,3,4-tris(methoxymethoxy)phenyl)methanone (25):

To a solution of pre-25 (86 mg) in toluene (1 mL) and DMSO (1 mL) was added
IBX (0.14 g, 0.34 mmol) at room temperature. After being stirred for 13 h, the
reaction was quenched by the addition of sat. NaHCO; aq. at O and the
resulting slurry was extracted with CHCI;. three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO4, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/2) to give 25 (76 mg, 95% in 2 steps) as yellow oil. IR (film),
2908, 2829, 1669 and 1589 cm™"; &y (CDCls), 3.30 (3H, s), 3.46 (3H, s), 3.55 (3H,
s), 4.96 (2H, s), 5.10 (2H, s), 5.22 (2H, s), 6.92 (1H, d, J =8.8 Hz), 7.35 (1H, d, J



=8.8 Hz), 7.42 (1H, dd, J =7.4, 1.2 Hz), 7.57 (1H, td, J =7.4, 1.2 Hz), 7.68 (1H, t,
J =7.6 Hz), 8.09 (1H, d, J =7.6 Hz); 5¢c (CDCl3), 56.5, 57.4, 57.6, 94.6, 98.8, 99.9,
110.4, 124.0, 124.4, 127.9, 128.7, 129.9, 133.5, 137.9, 139.5, 146.6, 151.4,
155.7, 190.7

NH,

MOMO l l
MOMO
MOMO O

(2-Aminophenyl)(2,3,4-tris(methoxymethoxy)phenyl)methanone (26):

To a solution of 25 (9.6 mg, 0.023 mmol) in EtOH (1 mL) and water (1 mL) were
added NH4CI (25 mg, 0.46 mmol) and Fe powder (13 mg, 0.23 mmol) at room
temperature, and the mixture was heated under reflux for 2 h. The resulting
slurry was filtered through a celite pad. The filirate was extracted with EtOAc
three times. The residue was purified by silica gel column chromatography
(EtOAc/toluene, 1/3) to give 26 (6.7 mg, 76%) as yellow oil. IR (film), 3459,
3343, 2927, 1616 and 1587 cm™; &4 (CDCl3), 3.21 (3H, s), 3.51 (3H, s), 3.61 (3H,
s), 5.01 (2H, s), 5.17 (2H, s), 5.24 (2H, s), 6.31 (2H, br), 6.54 (1H, t, J =8.1 Hz),
6.65 (1H, d, J =8.1 Hz), 6.99 (1H, s), 7.24 (2H, m), 7.36 (1H, dd, J =8.1, 1.4 Hz)

MeO NO,
Meoj@CHO

OMe
2,3,4-Trimethoxy-6-nitrobenzaldehyde (28):
To a solution of 2,3,4-trimethoxybenzaldehyde (5.2 g, 0.027 mol) in AcOH (50
mL) was added HNOg3 (5.5 mL) dropwise at room temperature. After being
stirred for 2 h at 65 , the reaction was poured into ice water and filtrate

precipitate 28 (2.4 g, 38%) as yellow crystals. &y (CDCl3), 3.95 (6H, s), 3.96
(3H, s), 7.28 (1H, s), 10.22 (1H, s)

NOZ OMe

MeO
OMe OH

(2-Methoxyphenyl)(2,3,4-trimethoxy-6-nitrophenyl)methanol (pre-29):
To a solution of 2-bromoanisol (1.5 g, 1.9 mmol) in THF (10 mL) was added



nBuLi in hexane (1.6 M, 0.71 mL, 1.1 mmol) at-78 . After being stirred for 20
min at room temperature, 28 (0.23 g, 0.94 mmol) in THF (5 mL) was added at
-78 . After being stirred for 18 h, the reaction was quenched by the addition
of sat. NH4Cl aq. at 0 and resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/3) to give pre-29. on
(CDCls), 3.53 (3H, s), 3.62 (3H, s), 3.87 (3H, s), 3.89 (3H, s), 6.46 (1H, d, J
=10.2 Hz), 6.75 (1H, d, J =7.6 Hz), 7.01 (1H, t, J =7.6 Hz), 7.08 (1H, s), 7.22 (1H,
t,J=7.6 Hz), 7.55 (1H, d, J =7.6 Hz)

NO, OMe

MeQO
OMe O

(2-Methoxyphenyl)(2,3,4-trimethoxy-6-nitrophenyl)methanone (29):

To a solution of pre-29 in toluene (3 mL) and DMSO (3 mL) was added IBX (0.53
g, 1.9 mmol) at room temperature. After being stirred for 4.5 h, the reaction
was quenched by the addition of sat. NaHCOg3 aq. and the resulting slurry was
extracted with CHCI; three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAc/hexane, 1/5)
to give 29 (0.13 g, 40% in 2 steps) as yellow needles. IR (KBr disk), 3298, 3118,
2944, 2846, 2617, 1658 and 1598 cm™; mp 119-120 ;84 (CDCls), 3.56 (3H, s),
3.69 (3H, s), 3.95 (3H, s), 6.87 (1H, d, J =8.8 Hz), 7.03 (1H, t, J =8.8 Hz), 7.48
(1H, td, J =8.8, 1.6 Hz), 7.54 (1H, s), 7.98 (1H, dd, J =8.8, 1.6 Hz); d¢c (CDCls),
55.8, 56.5, 61.1, 61.8, 103.2, 112.0, 120.7, 125.7, 129.1, 131.2, 134.8, 139.9,
147.7, 149.8, 152.5, 159.3, 189.1

NH, OMe
MeO. l ‘
MeO
OMe O

(6-Amino-2,3,4-trimethoxyphenyl)(2-methoxyphenyl)methanone (30):
To a solution of 29 (0.31 g, 0.89 mmol) in EtOH (2.5 mL) and H,O (0.5 mL) were
added Fe powder (0.15 g, 2.7 mmol) and NH4CI (0.29 g, 5.4 mmol) at room



temperature. After being stirred for 1 d at 65 , the reaction was cooled to
room temperature and filtrated by celite pad and the filtration was concentrated
in vacuo. The residue was purified by silica gel column chromatography
(MeOH/CHClI3, 1/40) to give 30 (0.19 g, 67%) as yellow oil. IR (film), 3567,
3076, 2947 and 1520 cm™; &y (CDCls), 3.27 (3H, s), 3.65 (3H, s), 3.74 (3H, s),
3.84 (3H, s), 5.91 (2H, br), 6.89 (1H, d, J =8.0 Hz), 6.94 (1H, t, J =8.0 Hz),
7.22-7.34 (3H, m); 8¢ (CDCls), 55.5, 55.6, 60.6, 60.8, 94.0, 109.3, 110.8, 120.0,
127.5, 130.1, 132.6, 134.2, 148.2, 155.4, 156.3, 158.5, 195.7

MeO H
OMe O

1,2,3-Trimethoxyacridin-9(10H)-one (31):

To a solution of 30 (0.13 g, 0.42 mmol) in DMSO (2 mL) was added NaH (20 mg,
0.50 mmol, 60% dispersion in mineral oil) at 0 . After being stirred for 1 d at
90 , the reaction mixture was quenched by the addition of water and the
resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(MeOH /CHCI3, 1/50) to give 31 (82 mg, 69%) as light yellow solid. IR (KBr
disk), 3420, 3133, 2989, 1635 and 1601 cm™; 84 (CDCls), 3.72 (3H, s), 3.80 (3H,
s), 3.97 (3H, s), 6.78 (1H, s), 7.13 (1H, t, J =8.1 Hz), 7.50-7.52 (2H, m), 8.39 (1H,
d, J =8.1 Hz), 11.05 (1H, br)

MeO. -l[ls
MeO

OMe O
1,2,3-Trimethoxy-10-tosylacridin-9(10H)-one (32):
To a solution of 31 (15 mg, 0.051 mmol) in DMF (2 mL) were added TsCl (29 mg,
0.15 mmol) and NaH (20 mg, 0.05 mmol, 60% dispersion in mineral oil) at 0
After being stirred for 1 h at room temperature, the reaction was cooled to 0
and the reaction was quenched by sat. NH4Cl aq. Then the resulting slurry was

extracted with Et,O three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The



residue was purified by silica gel column chromatography (EtOAc/hexane, 1/3)
to give 32 (18 mg, 80%) as yellow oil. IR (film), 2925, 1653 and 1496 cm™; &y
(CDCl3), 2.43 (3H, s), 3.81 (3H, s), 3.98 (3H, s), 4.02 (3H, s), 7.18-7.28 (3H, m),
7.60-7.70 (4H, m), 8.02 (1H, d, J =8.8Hz); &c (CDCl3),21.8, 61.4, 61.6, 102.9,
113.1, 119.9, 122.6, 124.9, 128.0, 128.7, 129.6, 130.1, 133.3, 142.7, 145.3,
145.9, 148.1, 149.0, 149.2, 157.0

MeO NH,
MeOﬁCHO

OMe
6-Amino-2,3,4-trimethoxybenzaldehyde (35):
To a solution of 28 (0.16 g, 0.65 mmol) in MeOH (3 mL) were added 10% Pd-C
and HCOONH, at room temperature. After being stirred for 3.5 h, the resulting
slurry was filtered through a celite pad. The filtrate was extracted with EtOAc
three times. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/3) to give 35 (68 mg, 50%) as colorless solid. IR (KBr disk),
3455, 3364, 2937, 2837, 1602 and 1487 cm™"; &4 (CDCl3), 3.70 (3H, s), 3.73 (3H,
s), 3.87 (3H, s), 5.72 (1H, s), 6.29 (2H, br), 10.00 (1H, s)

CHO H
MeO. N

MeO
COzH
OMe

2-(2-Formyl-3,4,5-trimethoxyphenylamino)benzoic acid (34):

To a solution of 35 (5.6 mg, 0.027 mmol) in 2-propanol were added
2-iodobenzoic acid (26 mg, 0.11 mmol), KoCOs3 (22 mg, 0.16 mmol) and CuCl
(7.9 mg, 0.080 mmol) at room temperature. After being stirred for 1.5 d at
80 , the reaction mixture was quenched by the addition of sat. NH4CI aq. and
the resulting slurry was extracted with EtOAc three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (MeOH /CHCI3, 1/20) to give 34 (2.8 mg, 32%) as yellow oil.
IR (film), 2938, 1646, 1608 and 1580 cm™; 8y (CDCls), 3.78 (3H, s), 3.79 (3H, s),
3.98 (3H, s), 6.68 (1H, s), 7.02 (1H, t, J =7.2 Hz), 7.43 (1H, t, J =8.4 Hz), 7.60
(1H, d, J =8.4 Hz), 8.11 (1H, d, J =7.2 Hz), 10.21 (1H, s), 11.59 (1H, br)



CHO H
N

o L8

MeO
OMe O

1,2,3-Trimethoxy-9-0x0-9,10-dihydroacridine-4-carbaldehyde (33), (36):

To a solution of 34 (6.5 mg, 0.020 mmol) in CH,Cl, (0.1 mL) was added TFAA
(27 uL, 0.20 mmol) at room temperature. After being stirred for 3 d, the
reaction solvent and reagent were concentrated by vacuo. The residue was
purified by PTLC (EtOAc/hexane, 1/2) to give 33 (1.1 mg, 18%) as yellow oil and
36 (2.2 mg) as yellow oil. 33; IR (film); 3001, 2948, 2854, 1633, 1602, 1490
and 1462 cm™; &4 (CDCls), 3.89 (3H, s), 4.15 (3H, s), 4.21 (3H, s), 7.27 (1H, t, J
=8.8 Hz), 7.34 (1H, d, J =8.8 Hz), 7.62 (1H, t, J =8.8 Hz), 8.37 (1H, d, J =8.8 Hz),
10.40 (1H, s), 12.6 (1H, br); 36; IR (film); 3419, 2937, 1627, 1600, 1489 and
1461 cm™; 84 (CDCls), 3.31 (3H, s), 3.81 (3H, s), 4.01 (3H, s), 7.32 (1H, t, J =8.4
Hz), 7.36 (1H, s), 7.50 (1H, s), 7.79 (1H, t, J =8.4 Hz), 7.88 (1H, d, J =8.4 Hz),
8.49 (1H, d, J =8.4 Hz)

MeO NO,
MeO:E;(/OH

OMe
(2,3,4-Trimethoxy-6-nitrophenyl)methanol (37):
To a solution of 28 (0.45 g, 1.9 mmol) in MeOH (10 mL) was added excess
amounts of NaBHs at 0 . After being stirred for 1 h, the reaction was
quenched by the addition of water and the resulting slurry was extracted with
CHC I3 three times. The combined organic layers were washed with brine, dried
over anhydrous NaySO4, and concentrated in vacuo. The residue was
recrystalized from EtOAc-hexane to give 37 (0.43 g, 95%) as light yellow
needles. IR (KBr disk), 3567, 3076, 2947 and 1520 cm™; mp 70-71 ; &y
(CDCls), 2.89 (1H, t, J =7.6 Hz), 3.94 (3H, s), 3.96 (3H, s), 3.97 (3H, s), 4.78 (2H,
d, J=7.6 Hz), 7.38 (1H, s); ¢ (CDCIs), 55.6, 56.4, 61.2, 62.4, 90.1, 104.4, 123.9,
144.5, 147.3, 152.6

MeO NOZ
momom
MeO
OMe
1,2,3-Trimethoxy-4-((methoxymethoxy)methyl)-5-nitrobenzene (38):



To a solution of 37 (0.20 g, 0.83 mmol) in THF (4 mL) were added MOMCI (69 puL,
0.91 mmol) and NaH (73 mg, 1.8 mmol, 60% dispersion in mineral oil) at 0
After being stirred for 3 h at 50 , the reaction was cooled to 0 and the
reaction was quenched by the addition of water. Then the resulting slurry was
extracted with EtOAc three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The
residue was purified by silica gel column chromatography (EtOAc/hexane, 1/6)
to give 38 (0.20 g, 84%) as yellow oil. &4 (CDCls3), 3.37 (3H, s), 3.89 (3H, s),
3.90 (3H, s), 3.91 (3H, s), 4.67 (2H, s), 4.79 (2H, s), 7.26 (1H, s); 6¢c (CDCl3),
55.5, 56.3, 59.8, 61.0, 62.0, 96.7, 104.4, 119.9, 145.1, 146.2, 152.7, 152.8

MeO NH,
MeO:Q/\/OMOM

OMe
3,4,5-Trimethoxy-2-((methoxymethoxy)methylaniline (39):
To a solution of 38 (0.18 g, 0.61 mmol) in MeOH (3 mL) were added 10% Pd-C
and HCOONH4, (0.19 g, 3.1 mmol) at room temperature. After being stirred for
2.5 h, the resulting slurry was filtered through a celite pad. The filtrate was
extracted with EtOAc three times. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/3) to give 39 (0.16 g, quant.) as colorless oil.
IR (film), 2945, 1685, 1594 and 1542 cm™; 8y (CDCl3), 3.39 (3H, s), 3.77 (3H, s),
3.84 (3H, s), 3.96 (3H, s), 4.60 (2H, s), 4.63 (2H, s), 6.02 (1H, s); 6¢c (CDCl3),
55.5, 55.7, 60.2, 61.0, 61.6, 95.1, 95.6, 107.7, 134.2, 143.1, 152.9, 153.9

MOMO

ZT

MeO

WMeO CO,iPr

Isopropyl 2-(3,4,5-trimethoxy-2-((methoxymethoxy)methyl)phenylamino)-
benzoate (40):

To a solution of 39 (34 mg, 0.13 mmol) in 2-propanol (2 mL) were added
2-iodobenzoic acid (98 mg, 0.40 mmol), Ko,CO3 (73 mg, 0.53 mmol) and CuCl
(26 mg, 0.26 mmol) at room temperature. After being stirred for 19 h at 80
the reaction mixture was poured into water and the resulting slurry was extracted
with EtOAc three times. The combined organic layers were washed with brine,



dried over anhydrous Na,SO4, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc/hexane, 1/3) to give 40 (16
mg, 29%) as orange solid. &4 (CDCl3), 1.50 (6H, d, J =6.3 Hz), 3.38 (3H, s),
3.93 (3H, s), 3.97 (3H, s), 4.02 (3H, s), 4.72 (2H, s), 4.88 (1H, m), 5.17 (2H, s),
7.05(1H,d, J=7.9Hz), 7.12 (1H, t, J =7.9 Hz), 7.29 (1H, s), 7.55 (1H, td, J =7.9,
1.6 Hz), 8.20 (1H, dd, J =7.9, 1.6 Hz), 11.22 (1H, br)

MOMO.

ZT

MeO

MeO
COzH
OMe

2-(3,4,5-Trimethoxy-2-((methoxymethoxy)methyl)phenylamino)benzoic
acid (41):

To a solution of 39 (27 mg, 0.11 mmol) in 2-propanol (2 mL) were added
2-iodobenzoic acid (52 mg, 0.21 mmol), KOAc (22 mg, 0.42 mmol), EtsN (29 uL,
0.21 mmol) and catalytic amounts of Cu(OAc),-H>0 at room temperature. After
being stirred for2d at 80 , the reaction mixture was poured into water and the
resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(MeOH /CHCIs;, 1/30) to give 41 (19 mg, 47%) as orange oil. IR (film), 3324,
2955, 1671 and 1571 cm™; 84 (CDCls), 3.39 (3H, s), 3.78 (3H, s), 3.86 (3H, s),
3.93 (3H, s), 4.58 (2H, s), 4.75 (2H, s), 6.73 (1H, t, I =7.8 Hz), 6.78 (1H, s), 7.11
(1H, d, J =8.3 Hz), 7.31 (1H, t, J =8.3 Hz), 8.01 (1H, d, J =7.8 Hz), 9.47 (1H, br)

8,9,10-trimethoxy-7,12-dihydro-5H-dibenzo[c,f][1,5]oxazocin-5-one (43):

To a solution of 41 (6.6 mg, 0.018 mmol) in CHCl, (0.1 mL) was added TFAA
(24 pL, 0.18 mmol) at 0 . After being stirred for 2.5 h, the reaction solvent
and reagent were concentrated by vacuo. The residue was purified by silica
gel column chromatography (EtOAc/hexane, 1/4) to give 43 (5.6 mg, 98%) as
yellow oil. &4 (CDCl3), 3.88 (3H, s), 3.89 (3H, s), 3.96 (3H, s), 4.79 (1H, d, J



=12.7 Hz), 5.06 (1H, d, J =12.7 Hz), 6.84 (1H, s), 7.14 (1H, t, J =7.6 Hz), 7.49
(1H, d, J =7.6 Hz), 7.56 (1H, t, J =7.6 Hz), 8.09 (1H, d, J =7.6 Hz)

CHO
HO. NO,

MeO
OMe

2-Hydroxy-3,4-dimethoxy-6-nitrobenzaldehyde (44):

To a solution of 28 (0.65 g, 2.7 mmol) in CH,Cl, (15 mL) was added BBr3 (3.0 mL,
3.0 mmol, 1.0 M in CH,Cl,) at -78 . After being stirred for 15 h, the reaction
was poured into ice water and the resulting slurry was extracted with CHCI;
three times. The combined organic layers were washed with brine, dried over
anhydrous Na;SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/5) to give 44 (0.55 g, 91%)
as yellow oil. 3y (CDCI3), 3.99 (3H, s), 4.03 (3H, s), 7.28 (1H, s), 10.29 (1H, s),
12.44 (1H, s)

CHO
BnO NOZ

MeO
OMe

2-(Benzyloxy)-3,4-dimethoxy-6-nitrobenzaldehyde (45):

To a solution of 44 (0.55 g, 2.4 mmol) in DMF (10 mL) were added BnBr (0.31
mL, ) and KoCO3 (1.0 g, 7.2 mmol) at 0 . After being stirred for 1 d at room
temperature., the reaction was cooled to 0 and the reaction was quenched
by sat. NH4Cl ag. and the resulting slurry was extracted with etheroom
temperaturehree times. The combined organic layers were washed with brine,
dried over anhydrous Na;SO4, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc/hexane, 1/5) to give 45
(0.75 g, 97%) as light brown prism. IR (KBr disk), 3100, 2983, 2945, 2887,
1685 and 1594 cm™; mp 144-145 ;&4 (CDCl3), 3.89 (3H, s), 8.90 (3, s), 5.07
(2H, s), 7.22-7.31 (6H, m), 9.97 (1H, s); 6¢c (CDCI3), 56.7, 61.3, 103.8, 121.3,
128.5, 128.6, 128.7, 135.6, 143.2, 146.8, 151.6, 155.6, 186.7



OMe

BnO. NOZ

MeO
OMe

3-(Benzyloxy)-1,2-dimethoxy-4-(2-methoxyvinyl)-5-nitrobenzene (pre-46):
To a suspension of PhsP"CH3OCH,CI™ (5.3 g, 15 mmol) in THF (15 mL) was
added tBuOK (1.4 g, 12 mmol) in THF (12 mL) at 0 . After being stirred for
10 minat0 ,45(0.49 g, 1.5 mmol) in THF (8 mL) was added at0 . After
being stirred for 3.5 h, the reaction was quenched by the addition of sat. NH,CI
ag. at 0 and resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/3) to give pre-46 (0.32 g, 61%) as E-Z
mixture.

CHO

BnO NOZ

MeO

OMe
2-(2-(Benzyloxy)-3,4-dimethoxy-6-nitrophenyl)acetaldehyde (46):
To a solution of pre-46 (0.32g, 0.94 mmol) in THF (3 mL) was added conc. HCI
at 0 . After being stirred for 30 min, the reaction mixture was poured into
wateroom temperaturehe resulting mixture was extracted with CHCI3 three times.
The combined organic layer was washed with brine, dried over anhydrous
Na,SO4, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAc/hexane, 1/5) to give 46 (0.26 g, 84%) as light
yellow needles. IR (KBr disk), 2944, 2839, 1718 and 1521 cm™; mp 87-88
dn (CDCl3), 3.97 (3H, s), 3.98 (3H, s), 4.00 (2H, s), 5.02 (2H, s), 7.35-7.36 (5H,
m), 7.52 (1H, s), 9.62 (1H, s)



BnO NOZ

MeO

OMe
3-(Benzyloxy)-1,2-dimethoxy-4-(3-methylbut-2-enyl)-5-nitrobenzene (47):
To a suspention of i-PrPhsP*I" (0.83 g) in THF (3 mL) was added nBuLi in hexane
(1.6 M,0.98mL)at0 . After being stirred for 1.5 h, 46 (64 mg, 0.19 mmol) in
THF (2 mL) was added at 0 . After being stirred for 4 h, the reaction was
quenched by the addition of water and the resulting slurry was extracted with
EtOAc three times. The combined organic layer was washed with brine, dried
over anhydrous Na,;SO4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/3) to give 47 (14 mg, 21%)
as light yellow oil. IR (film), 2935, 1607, 1523 and 1487 cm™; &4 (CDCls), 1.64
(3H, s), 1.72 (3H, s), 3.41 (2H, d, J =5.7 Hz), 3.86 (3H, s), 4.01 (3H, s), 4.92 (2H,
s), 5.09 (1H, t, J =5.7 Hz), 6.20 (1H, s), 7.18-7.63 (5H, m)

BnO NH,

MeO

OMe
3-(Benzyloxy)-4,5-dimethoxy-2-(3-methylbut-2-enyl)aniline (48):
To a solution of 47 (14 mg, 0.040 mmol) in AcOH (2 mL) was added Zn powder.
After being stirred for 40 min, the reaction was filtrated by celite pad and the
filtration was concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAc/hexane, 1/3) to give 48 (11 mg, 87%) as yellow
oil. IR (film), 3439, 3365, 2930, 1604, 1496 and 1453 cm™; &y (CDCls), 1.66
(3H, s), 1.72 (3H, s), 3.22 (2H, d, J =6.8 Hz), 3.78 (3H, s), 3.80 (3H, s), 4.92 (1H,
t, J =6.8 Hz), 4.99 (2H, s), 6.07 (1H, s), 7.30-7.47 (5H, m)



ZT

BnO

MeO
CO,H
OMe

2-(3-(Benzyloxy)-4,5-dimethoxy-2-(3-methylbut-2-enyl)phenylamino)
benzoic acid (49):

To a solution of 48 (11 mg, 0.034 mmol) in DMF (1.5 mL) were added
2-iodobenzoicacid (17 mg), KOAc (6.6 mg) and catalytic amounts of
Cu(OAc)2'H20 at room temperature. After being stirred for 1.5 hat 90 , the
reaction was cooled to room temperature, poured into water and the resulting
slurry was extracted with EtOAc three times. The combined organic layers
were washed with brine, dried over anhydrous Na,SO4, and concentrated in
vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/3) to give 49 (7.1 mg, 47%) as yellow oil. &4 (CDCl3), 1.49
(3H, s), 1.59 (3H, s), 3.22 (2H, d, J =6.4 Hz), 3.79 (3H, s), 3.90 (3H, s), 4.98 (1H,
t, J =6.4 Hz), 5.06 (2H, s), 6.65-6.71 (3H, m), 7.25-7.47 (6H, m), 8.04 (1H, d, J
=8.0 Hz), 8.87 (1H, br)

MeO NO,
Meoji;/

OMe
1,2,3-Trimethoxy-5-nitrobenzene (51):
To a solution of 3,4,5-trimethoxybenzoic acid (7.3 g, 0.34 mol) in CH3CN (86 mL)
were added HNO3 (4.3 mL) and AIBN (0.11g)at0 . After being stirred for 15
h at 50 , the reaction mixture was poured into ice water and the resulting
slurry was extracted with EtOAc three times. The combined organic layers
were washed with brine, dried over anhydrous Na,SO4, and concentrated in
vacuo. The residue was recrystalized from hexane-EtOAc to give 51 (5.5 g,
75%) as yellow needles. IR (KBr disk), 3111, 2979, 2838, 1619 and 1496 cm™;

mp 100-101  : &4 (CDCls), 3.92 (9H, s), 7.50 (2H, s)

HO NO,
HO: ;

OH



5-Nitrobenzene-1,2,3-triol (52):

To a solution of 51 (0.51 g, 2.4 mmol) in AcOH (10 mL) was added 47% HBr aq.
(5 mL)at 0 . After being stirred for 1 d at 100 , the reaction mixture was
poured into ice water and the resulting slurry was extracted with EtOAc three
times. The combined organic layers were washed with brine, dried over
anhydrous Na;SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (CHCI3/MeOH, 10/1) to give 52 (0.40 g, 99%)
as light yellow needles. IR (KBr disk), 3429, 1616 and 1507 cm™; mp
195-196 ; on (aceone-ds), 7.34 (2H, s), 8.79 (3H, br)

MOMO NO,

MOMO
OMOM

1,2,3-Tris(methoxymethoxy)-5-nitrobenzene (53):

To a solution of 52 (0.51 g, 3.0 mmol) in CH,Cl, (15 mL) were added iPr,NEt
(0.79 mL) and MOMCI (3.6 mL) at 0 . After being stirred for 2.5 h at room
temperature, the reaction was cooled to 0 and the reaction was quenched by
the addition of sat. NH4CIl aqg. and the resulting slurry was extracted with CHCI;
three times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/3) to give 53 (0.76 g, 85%)
as light yellow needles. IR (KBr disk), 3430, 1616 and 1507 cm™; mp
209-210 ; o4 (CDCIs3), 3.49 (6H, s), 3.58 (3H, s), 5.22 (2H, s), 5.25 (4H, s),
7.75 (2H, s)

MOMO. NO,

HO
OMOM

2,6-Bis(methoxymethoxy)-4-nitrophenol (54):

To a solution of 53 (0.14 g, 0.45 mmol) in MeOH (2 mL) was added 0.2M KOH aq.
at0 . After being stirred for 1 d at 80 , the reaction was cooled to 0
and quenched by 1M HCI and the resulting slurry was extracted with CHCI; three
times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/1) to give 54 (97 mg, 84%)
as yellow oil. 8y (CDCl3), 3.53 (6H, s), 5.28 (3H, s), 6.42 (1H, br), 7.80 (2H, s);



dc (CDClg), 56.7, 95.9, 106.6, 142.7, 144.2

MOMO NO,

MeO
OMOM

2-Methoxy-1,3-bis(methoxymethoxy)-5-nitrobenzene (55):

To a solution of 54 (97 mg, 0.37 mmol) in DMF (3 mL) were added Mel (0.070
mL) and K,COs; (0.31 g) at O . After being stirred for 15 h at room
temperature, the reaction was cooled to 0 and quenched by sat. NH4ClI aq.
Then the resulting slurry was extracted with Et,O three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/2) to give 55 (97 mg, 95%) as light yellow
needles. IR (KBr disk), 3126, 2948, 2835 and 1525 cm™; mp 78-79 ; &y
(CDCls), 3.51 (6H, s), 3.96 (3H, s), 5.26 (4H, s), 7.76 (2H, s); 6c (CDClI3), 56.6,
61.3, 95.3, 101.9, 106.1, 143.2, 145.4, 150.4

MOMO NH,

MeO
OMOM

4-Methoxy-3,5-bis(methoxymethoxy)aniline (56):

To a solution of 55 (0.15 g, 0.56 mmol) in EtOH (2.5 mL) and H,O (0.5 mL) were
added Fe powder (0.31 g) and NH4CI (0.60 g) at room temperature. After being
stirred for 1 h, the reaction was filtrated by celite pad and the filtration was
concentrated in vacuo. The residue was purified by silica gel column
chromatography (MeOH/CHCIs, 1/40) to give 56 (0.14 g, quant.) as yellow oil.
IR (film), 3447, 3365, 3232, 2954, 2826, 1609 and 1507 cm™"; 84 (CDCls3), 3.48
(6H, s), 3.53 (2H, br), 3.76 (3H, s), 5.15 (4H, s), 6.19 (2H, s); 6c (CDCl3), 56.1,
61.2,95.1,97.5, 132.2, 142.8, 151.4

H
MOMO N

MeO

2-(4-Methoxy-3,5-bis(methoxymethoxy)phenylamino)benzoic acid (57):
To a solution of 56 (0.12 g, 0.48 mmol) in 2-propanol (2.5 mL) were added



2-iodobenzoicacid (0.24 g), KOAc (0.19 g), EtsN (0.13 mL) and catalytic
amounts of Cu(OAc),'H2O at room temperature. After being stirred for 1 d at
90 , the reaction was cooled to room temperature, then the reaction was
poured into water and the resulting slurry was extracted with EtOAc three times.
The combined organic layers were washed with brine, dried over anhydrous
Na,SO,4, and concentrated in vacuo. The residue was purified by PTLC
(EtOAc/hexane, 1/2) to give 57 (62 mg, 36%) as yellow needles. IR (KBr disk),
3347, 2956, 1659, 1599 and 1577 cm™; mp 126-127 ;&4 (CDCls), 3.51 (6H, s),
3.88 (3H, s), 5.20 (4H, s), 6.69 (1H, t, J =8.0 Hz), 6.77 (2H, s), 7.17 (1H, d, J =8.0
Hz), 7.32 (1H, td, J =8.0, 1.6 Hz), 8.00 (1H, dd, J =8.0, 1.6 Hz), 9.18 (1H, br); ¢
(CDCls), 56.2, 61.2, 95.2, 106.2, 110.2, 114.0, 116.9, 132.4, 135.0, 136.1, 136.7,
148.9, 151.2, 173.3

BnO. NOZ

BnO
OBn

(5-Nitrobenzene-1,2,3-triyl)tris(oxy)tris(methylene)tribenzene (58):

To a solution of 52 (0.17 g, 1.0 mmol) in DMF (2 mL) were added BnBr (0.36 mL)
and KoCO3 (0.98 g) at 0 . After being stirred for 32 h at room temperature,
the reaction was cooled to 0 and the reaction was quenched by sat. NH4Cl
ag. and the resulting slurry was extracted with Et,O three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was recrystalized from hexane-EtOAc to
give 58 (0.25 g, 57%) as yellow needles. IR (KBr disk), 3110, 3030, 1621 and
1520 cm™; mp 144-145 ; &4 (CDCls), 5.14 (6H, s), 7.26-7.40 (15H, m), 7.56
(2H, s)

BnO. NOZ

HO
OBn

2,6-Bis(benzyloxy)-4-nitrophenol (59):

To a solution of 58 (0.51 g, 1.2 mmol) in DMSO (6 mL) was added 10M KOH aq.
at room temperature. After being stirred for 1 d at 70 , the reaction was
cooled to room temperature, quenched by 3M HCI and the resulting slurry was
extracted with CHCI; three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The



residue was purified by silica gel column chromatography (EtOAc/hexane, 1/5)
to give 59 (0.38 g, 93%) as yellow oil. &4 (CDCI3), 5.19 (4H, s), 6.14 (1H, br),
7.33-7.46 (10H, m), 7.61 (2H, s)

BnO. NO,
Meoj©/

OBn
(2-Methoxy-5-nitro-1,3-phenylene)bis(oxy)bis(methylene)dibenzene (60):
To a solution of 59 (0.38 g, 1.1 mmol) in DMF (5 mL) were added Mel (0.13 mL)
and K,CO3 (0.59 g) at0 . After being stirred for 14 h at room temperature,
the reaction was cooled to 0 and the reaction was quenched by sat. NH4Cl aq.
and the resulting slurry was extracted with CHCI; three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/5) to give 60 (0.34 g, 88%) as light yellow
needles. IR (KBr disk), 3096, 2942, 1615 and 1515 cm™; mp 134-135 ; &4
(CDCls), 3.97 (3H, s), 5.17 (4H, s), 7.33-7.47 (10H, m), 7.57 (2H, s); ¢ (CDCls),
61.2,71.3, 103.3, 127.3, 128.2, 128.6, 135.6, 142.9, 144.8, 151.8

BnO NH,
MeOD/

OBn
3,5-Bis(benzyloxy)-4-methoxyaniline (61):
To a solution of 60 (0.19 g, 0.52 mmol) in EtOH (2.5 mL) and H,O (0.5 mL) were
added Fe powder (0.29 g) and NH4CI (0.56 g) at room temperature. After being
stirred for 2.5 h at 70 , the reaction was cooled to room temperature, then
filtrated by celite pad and the filtration was concentrated in vacuo. The residue
was purified by silica gel column chromatography (EtOAc/hexane, 1/3) to give
61 (0.16 g, 93%) as yellow needles. IR (KBr disk), 3434, 3347, 2925, 1593 and
1507 cm™; mp 135-136  ; 84 (CDCl3), 3.45 (2H, br), 3.82 (3H, s), 5.08 (4H, s),
5.95 (2H, s), 7.26-7.44 (10H, m); &¢c (CDCIl3), 61.2, 70.9, 95.4, 127.0, 127.6,
128.4, 137.2, 142.5, 153.0



H
N

BnO.
M o: ; ‘ :
¢ CO.H

OBn

2-(3,5-Bis(benzyloxy)-4-methoxyphenylamino)benzoic acid (62):

To a solution of 61 (0.20 g, 0.60 mmol) in DMF (3 mL) were added
2-iodobenzoicacid (0.22 g), KOAc (0.18 g) and catalytic amounts of
Cu(OAc)2'H20 at room temperature. After being stirred for 3.5 h at 90 , the
reaction was cooled to room temperature, then poured into water and the
resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane 1/1) to give 62 (0.22 g, 80%) as light yellow needles. IR (KBr
disk), 3345, 2877, 1669 and 1572 cm™; mp 165-166  ; &y (CDCl3), 3.92 (3H, s),
5.12 (4H, s), 6.50 (2H, s), 6.71 (1H, t, J =8.0 Hz), 6.83 (1H, d, J =8.0 Hz), 7.20
(1H, t, J =8.0 Hz), 7.30-7.44 (10H, m), 8.00 (1H, d, J =8.0 Hz), 9.15 (1H, br); &¢c
(CDCl3), 61.1,71.0, 103.6, 110.0, 113.9, 116.9, 127.2, 127.8, 128.5, 132.4, 135.2,
135.7, 136.2, 136.8, 148.9, 152.7, 173.3

BnO. H
MeO

OBn O
1,3-Bis(benzyloxy)-2-methoxyacridin-9(10H)-one (64):
To a solution of 62 (0.13 g, 0.29 mmol) in CH,Cl, (1.5 mL) was added TFAA
(0.40 mL) at room temperature. After being stirred for 11 d, the solvent was
removed in vacuo. The residue was purified by silica gel column
chromatography (MeOH/CHCI3, 50/1) to give 64 (0.12 g, 91%) as light yellow
powder. IR (KBr disk), 2932, 1635, 1597 and 1550 cm™; mp 201-202 ; &y
(CDCls), 3.79 (3H, s), 4.83 (2H, s), 5.20 (2H, s), 6.94 (1H, s), 7.05-7.28 (9H, m),
7.49 (3H, m), 7.58 (1H, d, J =8.0 Hz), 8.38 (1H, d, J =8.0 Hz), 11.79 (1H, br)

BnO N

(O
OBn OTs

1,3-Bis(benzyloxy)-2-methoxyacridin-9-yl 4-methylbenzenesulfonate (65)



To a solution of 64 (6.1 mg, 0.014 mmol) in DMF (1.0 mL) were added NaH (60%
dispersion in mineral oil) and Mel (10 uL) at0 . After being stirred for 14 h at
room temperature, the reaction was quenched by the addition of water and the
resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO,, and concentrated
in vacuo. The residue was purified by PTLC (EtOAc/hexane, 1/2) to give 65
(4.0 mg, 48%) as yellow oil. &4 (CDCI3), 2.34 (3H, s), 3.88 (3H, s), 4.90 (2H, s),
5.30 (2H, s), 7.03 (2H, d, J =8.3 Hz), 7.33-7.53 (14H, m), 7.70 (1H, t, J =6.8 Hz),
7.99 (1H, d, J =9.3 Hz), 8.06 (1H, d, J =8.8 Hz)

BnO N
‘ )@
MeO 7

OBn Br

1,3-Bis(benzyloxy)-9-bromo-2-methoxyacridine (66):

To a solution of 65 (3.9 mg, 0.0065 mmol) in benzene (1.4 mL) and Et,O (0.2
mL) was added MgBr;-Et,O at room temperature. After being stirred for 1 h at
70 , the reaction was cooled to room temperature, then poured into water and
the resulting slurry was extracted with EtOAc three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was purified by PTLC (EtOAc/hexane 1/2)
to give 66 (2.4 mg, 74%) as yellow oil. &y (CDCl3), 4.01 (3H, s), 5.20 (2H, s),
5.31 (2H, s), 7.35-7.65 (12H, m), 7.73 (1H, t, J =8.0 Hz), 8.06 (1H, d, J =8.0 Hz),
8.56 (1H, d, J =8.8 Hz)

Me

BnO. l N !

MeO ' ‘n‘ I
OBn O

1,3-Bis(benzyloxy)-2-methoxy-10-methylacridin-9(10H)-one (67):

To a solution of 66 (0.12 g, 0.27 mmol) in THF (1.5 mL) were added NaH (0.016
g, 60% dispersion in mineral oil) and Mel (0.020 mL)at0 . After being stirred
for 4 h at room temperature, the reaction was quenched by the addition of water
and the resulting slurry was extracted with EtOAc three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/3) to give 67 (98 mg, 82%) as orange powder.



IR (KBr disk), 2933, 1597 and 1496 cm™; mp 156-157 ;&4 (CDCls), 3.61 (3H,
s), 3.87 (3H, s), 5.20 (2H, s), 5.23 (2H, s), 6.60 (1H, s), 7.18 (1H, t, J =7.2 Hz),
7.28-7.47 (9H, m), 7.55 (1H, td, J =7.2, 1.2 Hz), 7.73-7.75 (2H, m), 8.48 (1H, dd,
J =7.2, 1.2 Hz); 8c (CDCls), 34.5, 61.4, 70.8, 76.1, 94.9, 112.5, 114.1, 120.9,
123.6, 127.1, 127.4, 127.6, 128.1, 128.6, 128.7, 132.6, 136.0, 137.7, 138.3,
141.4, 141.6, 153.3, 156.6, 176.2

Me
HO. l N !
MeO
OH O

1,3-Dihydroxy-2-methoxy-10-methylacridin-9(10H)-one (68)

To a solution of 67 (0.10 g, 0.23 mmol) in MeOH (2 mL) was added 10% Pd-C at
room temperature. After being stirred for 13 h under H; atmosphere, the
resulting slurry was filtered through a celite pad. The filtrate was concentrated
in vacuo. The residue was purified by silica gel column chromatography
(MeOH/CHCI3, 1/50) to give 68 (19 mg, 32%) as yellow oil. IR (film), 3339,
2925, 1645 and 1598 cm™; 84 (CDCls), 3.80 (3H, s), 4.03 (3H, s), 6.46 (1H, s),
6.54 (1H, br), 7.29 (1H, t, J =8.0 Hz), 7.49 (1H, d, J =8.8 Hz), 7.72 (1H, t,J = 8.8
Hz), 8.46 (1H, d, J =8.0 Hz), 15.10 (1H, s)

N

Me

(o) N
S0

1-Hydroxy-2-methoxy-10-methyl-3-(2-methylbut-3-yn-2-yloxy)acridin-
9(10H)-one(69):

To a solution of 68 (19 mg, 0.071 mmol) in DMF (1 mL) were added K,CO3 (20
mg), Kl (24 mg) and 3-chloro-3-methyl-1-butyne (64 uL) at room temperature.
After being stirred for 1 d at 65 , the reaction was cooled to room temperature
and poured into water, then the resulting slurry was extracted with CHCI; three
times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/5) to give 69 (12 mg, 48%)
as yellow oil. 6y (CDCI3), 1.78 (6H, s), 2.72 (1H, s), 3.78 (3H, s), 3.87 (3H, s),



7.14 (1H, s), 7.26 (1H, t, J =8.8 Hz), 7.46 (1H, d, J =8.8 Hz), 7.70 (1H, td, 8.0, 1.6
Hz), 8.41 (1H, dd, J =8.0, 1.6 Hz), 14.63 (1H, s)

A A
o Ne o Ne
MeO MeO

OH O OH O
1-Hydroxy-2-methoxy-10-methyl-3-(2-methylbut-3-en-2-yloxy)acridin-9(10H
)-one (70), 1-hydroxy-2-methoxy-10-methyl-3-(tert-pentyloxy)acridin-9(10H)
-one (71):
To a solution of 69 (6.7 mg, 0.020 mmol) in MeOH (1 mL) were added quinoline
(50 uL) and Lindlar catalyst at room temperature. After being stirred for 2 h
under H, atmosphere, the resulting slurry was filtered through a celite pad. The
filtrate was concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAc/hexane, 1/3) to give 70 (1.6 mg, 24%) as yellow
oil and 71 (3.7 mg, 55%) as yellow oil.  70: IR (film) 3481, 3087, 1645 and 1594
cm™; 84 (CDCl3), 1.58 (6H, s), 3.90 (6H, s), 4.15 (1H, d, J =18.1 Hz), 5.52 (1H, d,
J=9.5 Hz), 5.57 (1H, d, J =9.5 Hz), 7.24 (1H, s), 7.30 (1H, t, J =8.6 Hz), 7.42 (1H,
d, J=8.6 Hz), 7.72 (1H, t, J =8.6 Hz), 8.38 (1H, d, J =8.6 Hz), 14.83 (1H, s)

HO CO,Me
MerQ/
OH

Methyl 3,5-dihydroxy-4-methoxybenzoate (72):
To a solution of methylgallate (2.1 g,11 mmol) in DMF (56 mL) were added
LioCO3 (2.1 g) and Mel (1.7 mL) at 0 . After being stirred for 20 h at 55
the reaction was cooled to room temperature and quenched by the addition of
water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (MeOH/CHCI;, 1/50) to give 72 (1.3 g, 57%) as colorless
needles. IR (KBr disk), 3387, 1710, 1597 and 1508 cm™; mp 152-153 ; &y
(CDCls), 3.75 (3H, s), 3.86 (3H, s), 7.09 (2H, s)



BnO CO,Me
MeO ;

OBn

Methyl 3,5-bis(benzyloxy)-4-methoxybenzoate (73):

To a solution of 72 (1.5 g, 7.7 mmol) in acetone (15 mL) were added K,CO3 (5.3
g)and BnBr (1.8 mL)at0 . After being stirred for 20 h at room temperature,
the reaction was quenched by the addition of water and the resulting slurry was
extracted with CHCI; three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,4, and concentrated in vacuo. The
residue was recrystalized from hexane-EtOAc to give 73 (2.8 g, 95%) as
colorless prism. IR (KBr disk), 3028, 1707 and 1588 cm™; mp 126-127  ; &y
(CDCls), 3.86 (3H, s), 3.92 (3H, s), 5.14 (4H, s), 7.31-7.45 (12H, m); &¢c (CDCls),
52.3,61.0,71.2,109.1, 124.9, 127.3, 127.9, 128.5, 136.6, 143.5, 152.1, 166.5

BnO CO.H
MeO:Q/

OBn
3,5-Bis(benzyloxy)-4-methoxybenzoic acid (74):
To a solution of 73 (0.51 g, 1.4 mmol) in THF (3 mL) was added 20% NaOH aq.
at0 . After being stirred for 12 h at 70 , the reaction mixture was poured
into water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was recrystalized from MeOH to give
74 (0.45 g, 91%) as colorless needles. IR (KBr disk), 2938, 2634, 1679 and
1583 cm™; mp 171-172  ; &y (CD3s0OD), 3.80 (3H, s), 5.06 (2H, s), 5.08 (2H, s),
7.01 (1H, s), 7.29-7.50 (10H, m); 5¢ (CD30OD), 60.9, 61.6, 62.4, 63.0, 72.3, 76.6,
87.9, 109.9, 121.9, 127.7, 128.0, 128.5, 128.7, 129.1, 129.2, 129.4, 130.1, 138.5,
139.0, 145.5, 147.0, 149.3, 181.6, 181.7

BnO NHZ
Meojg/

OBn
Benzyl 3,5-bis(benzyloxy)-4-methoxyphenylcarbamate (75):
To a solution of 74 (0.45 g, 1.2 mmol) in toluene (6 mL) were added DPPA (0.28
mL), EtsN (0.18 mL) and BnOH (0.14 mL) at room temperature. After being

stirred for 15 h at 80 , the solvent was removed in vacuo and the residue was



purified by silica gel column chromatography (EtOAc/hexane, 1/6) to give 75
(0.65 g, include BnOH) as colorless oil. IR (film), 3032, 2942, 1729 and 1606
cm™; 84 (CDCl3), 3.84 (3H, s), 5.08 (4H, m), 5.16 (2H, s), 6.70 (1H, br), 6.72 (2H,
s), 7.29-7.44 (15, m)

BnO NH,
Meojg/

OBn
3,5-Bis(benzyloxy)-4-methoxyaniline (61):
To a solution of 75 (0.58 g, 1.2 mmol) in MeOH (6 mL) was added 40% KOH aq.
at 0 . After being stirred for 4 h at 80 . Then the reaction mixture was
poured into water and the resulting slurry was extracted with EtOAc three times.
The combined organic layers were washed with brine, dried over anhydrous
Na,SO,4, and concentrated in vacuo. The residue was recrystalized from

hexane-EtOAc to give 61 (0.37 g, 90%) as colorless crystals. Spectrum details
are same as made from 60.

BnO. Il\\,lle
MeO

OH O
3-(Benzyloxy)-1-hydroxy-2-methoxy-10-methylacridin-9(10H)-one (76):
To a solution of 67 (0.13 g, 0.28 mmol) in benzene (2.8 mL) and Et,O (0.4 mL)
was added MgBr,-Et,0 (87 mg) at room temperature. After being stirred for 10
h under reflux, the reaction was cooled to room temperature and poured into
water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (CHCI3/MeOH, 50/1) to give 76 (94 mg, 97%) as yellow needles.
IR (KBr disk), 2935, 1635 and 1593 cm™; mp 212-213  ; 84 (CDCls), 3.62 (3H,
s), 3.91 (3H, s), 5.21 (2H, s), 6.17 (1H, s), 7.12-7.64 (8H, m), 8.25 (1H, d, J =7.6
Hz), 14.72 (1H, s); 5¢c (CDCIs), 29.8, 34.0, 60.8, 70.7, 88.6, 105.6, 114.4, 120.3,
121.2, 126.2, 1271, 128.1, 128.6, 133.7, 136.1, 139.9, 141.6, 156.0, 158.1,
180.4; HRMS (FAB) calcd for CH2oNO4 (M+H) 362.1387, found: m/z 362.1387



BnO Ne
MeO O O

OH O
3-(Benzyloxy)-1-hydroxy-2-methoxy-10-methyl-4-(3-methylbut-2-enyl)
acridin-9(10H)-one (78):
To a solution of 76 (61 mg, 0.17 mmol) in THF (2 mL) were added NaH (21 mg,
60% dispersion in mineral oil) and prenyl bromide (0.1 mL)at0 . After being
stirred for 3.5 h at50 , the reaction was quenched by the addition of water and
the resulting slurry was extracted with EtOAc three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was spreading to silica gel for 15 h, then
purified by silica gel column chromatography (EtOAc/hexane, 1/10) to give 78
(30 mg, 40%) as orange solid. IR (KBr disk), 2916, 1628 and 1583 cm™; &y
(CDCls), 1.65 (3H, s), 1.69 (3H, s), 3.41 (2H, d, J =4.4 Hz), 3.79 (3H, s), 3.93 (3H,
s), 5.26 (3H, m), 7.26-7.45 (7H, m), 7.69 (1H, t, J =7.2 Hz), 8.35 (1H, d, J =7.2
Hz), 14.64 (1H, s); 6¢c (CDCl3), 18.1, 25.6, 27.7, 43.8, 60.7, 75.2, 109.4, 112.3,
116.3, 121.1, 121.4, 124.2, 126.0, 127.88, 127.9, 128.3, 131.9, 134.0, 134.5,
137.4, 142.5, 145.9, 154.9, 158.2, 182.3; HRMS (FAB) calcd for C27H27NO4 (M)
429.1940, found: m/z 429.1934

Me
HO ! N l
MeO
OH O

1,3-Dihydroxy-2-methoxy-10-methyl-4-(3-methylbut-2-enyl)acridin-9(10H)-
one (17):

To a solution of 78 (25 mg, 0.059 mmol) in MeOH (1 mL) were added excess
amounts of 1,4-cyclohexadiene and cat. Pd black. After being stirred for 2 h,
the reaction was filtrated by celite pad and the filtration was concentrated in
vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/3) to give 17 (14 mg, 72%) as yellow powder. IR (film), 3273,



1616 and 1594 cm™; &y (CDCls), 1.75 (3H, s), 1.76 (3H, s), 3.48 (2H, d, J =4.9
Hz), 3.83 (3H, s), 4.03 (3H, s), 5.36 (1H, t, J =4.9 Hz), 6.75 (1H, s), 7.25 (1H, t, J
=8.8 Hz), 7.39 (1H, d, J =8.8 Hz), 7.68 (1H, t, J =7.8 Hz), 8.34 (1H, d, J =7.8 Hz),
14.94 (1H, s); 8¢ (CDCl3), 18.2, 25.7, 27.2, 43.6, 60.8, 104.5, 107.1, 116.2, 121.0,
121.4, 123.5, 125.9, 128.3, 132.5, 133.7, 143.0, 145.5, 152.8, 155.3, 182.0;
HRMS (FAB) calcd for CooH2oNO, (M+H) 340.1543, found: m/z 340.1569

OH O
1-Hydroxy-2-methoxy-10-methyl-4-(3-methylbut-2-enyl)-3,9-dioxo0-3,4,9,10-t
etrahydroacridin-4-yl acetate (79):

To a solution of 17 (4.5 mg, 0.013 mmol) in benzene (1 mL) was added Pb(OAC)4
(7.1 mg) at room temperature. After being stirred for 1 h, the reaction was
filtrated by celite pad and the filtration was concentrated in vacuo. The residue
was purified by silica gel column chromatography (acetone/toluene, 1/10) to give
79 (3.9 mg, 74%) as orange oil.

Br
HO CO,Me

MeO
OH

Methyl 2-bromo-3,5-dihydroxy-4-methoxybenzoate (80):

To a solution of 72 (0.61 g, 3.1 mmol) in CHCI; (15 mL) was added DBDMH
(0.44 g) portion wise. After being stirred for 15 h, the reaction was poured into
water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/5) to give mixture of 72, 80 and dibromo 80
as colorless solid.



Br
BnO COsMe

MeO
OBn

Methyl 3,5-bis(benzyloxy)-2-bromo-4-methoxybenzoate (81):

To a solution of 72, 80 and dibromo 80 mixture in DMF (15 mL) were added
K2CO3 (2.1 g) and BnBr (0.73 mL) at 0 . After being stirred for 14 h, the
reaction was quenched by the addition of water and the resulting slurry was
extracted with Et,O three times. The combined organic layers were washed
with brine, dried over anhydrous Na,SO,, and concentrated in vacuo. The
residue was recrystalized from hexane-EtOAc to give mixture of 81 and dibromo
73 (0.88 g) as colorless solid.

OMe
BnO CO,Me

MeO
OBn

Methyl 3,5-bis(benzyloxy)-2,4-dimethoxybenzoate (82):

To a solution of Na (0.21 g) in MeOH (5 mL) was added 81 and dibromo 73
mixture (1.5 g) in DMF (5 mL)and Cul (1.3 g)at0 . After being stirred for 5 h
at 100 , the reaction was quenched by the addition of 2M HCI and the
resulting slurry was extracted with Et,O three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO4, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(acetone/toluene, 1/5) to give 82 (0.74 g, 38% in 3 steps) as colorless oil. IR
(film), 2939, 1729 and 1594 cm™; &4 (CDCls), 3.89 (6H, s), 3.91 (3H, s), 5.06 (2H,
s), 5.09 (2H, s), 7.25 (1H, s), 7.32-7.52 (10H, m); &¢c (CDCI3), 52.2, 61.3, 62.1,
71.3,75.7,110.9, 119.1, 127.4, 127.9, 128.0, 128.2, 128.3, 128.5, 136.5, 137.2,
146.7, 147.8, 148.1, 149.3, 165.9

OMe
BnO CO,H

MeO
OBn

3,5-Bis(benzyloxy)-2,4-dimethoxybenzoic acid (83):
To a solution of 82 (0.64 g, 1.6 mmol) in MeOH (8 mL) was added 20% NaOH aq.



(2.5 mL)at 0 . After being stirred for 2 h at 75 |, the reaction was poured
into water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was recrystalized from MeOH to give
83 (0.54 g, 88%) as colorless solid. IR (KBr disk), 3447, 2938, 1608, 1587 and
1564 cm™; 84 (CD3OD), 3.80 (3H, s), 3.84 (3H, s), 5.06 (2H, s), 5.08 (2H, s), 7.01
(1H, s), 7.29-7.50 (10H, m); ¢ (CD3;0D), 60.9, 61.6, 62.4, 63.0, 72.3, 76.6, 87.9,
109.9, 121.9, 127.7, 128.0, 128.5, 128.7, 129.1, 129.2, 129.4, 130.1, 138.5,
139.0, 145.5, 147.0, 149.3, 181.6

OMe
BnO NHZ

MeO
OBn

Benzyl 3,5-bis(benzyloxy)-2,4-dimethoxyphenylcarbamate (84):

To a solution of 83 (0.52 g, 1.3 mmol) in toluene (13 mL) were added DPPA (0.30
mL), EtsN (0.19 mL) and BnOH (0.15 mL) at room temperature. After being
stirred for 6.5 h at 80 , the solvent was concentrated in vacuo. The residue
was purified by silica gel column chromatography (EtOAc/hexane, 1/10) to give
84 (0.53 g, 81%) as colorless oil. IR (film), 3420, 3328, 2936, 2143, 1733, 1603
and 1520 cm™; 84 (CDCl3), 3.81 (3H, s), 3.83 (3H, s), 5.08 (4H, m), 5.20 (2H, s),
7.29-7.50 (16H, m), 7.72 (1H, m); 6¢c (CDCls), 61.3, 61.4, 67.0, 71.1, 75.58, 75.6,
99.8, 127.0, 127.5, 127.8, 127.9, 128.0, 128.1, 128.2, 128.3, 128.37, 128.4,
128.6, 135.9, 136.0, 136.9, 137.4, 138.8, 145.4, 148.5, 153.2, 180.22, 180.23

OMe
BnO NH,

MeO
OBn

3,5-Bis(benzyloxy)-2,4-dimethoxyaniline (85):

To a solution of 84 (0.49 g, 0.99 mmol) in MeOH (6 mL) was added 40% KOH aq.
(2mL)at0 . After being stirred for 12 h at 75 |, the reaction was poured
into water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/2) to give 85 (0.32 g, 89%) as pale purple



crystals. IR (KBr disk), 3468, 3363, 2935, 1613 and 1502 cm™; mp 118-119 ;
dn (CDCI3), 3.82 (3H, s), 3.94 (2H, br), 5.06 (4H, s), 6.21 (1H, s), 7.31-7.56 (10H,
m); 6¢c (CDCI3), 19.8, 60.7, 61.5, 71.3, 75.4, 97.6, 1271, 127.7, 127.8, 128.0,
128.3, 128.4, 134.9, 135.6, 137.2, 137.8, 148.8

OMe H
BnO N

MeO
© COH
OBn

2-(3,5-Bis(benzyloxy)-2,4-dimethoxyphenylamino)benzoic acid (86):

To a solution of 85 (0.18 g, 0.49 mmol) in DMF (2.5 mL) were added
2-iodobenzoicacid (0.14 g), KOAc (0.11 g) and catalytic amounts of
Cu(OAc)2'H,0 at room temperature. After being stirred for 14 h at 90 , the
reaction was cooled to room temperature, the reaction was poured into water
and the resulting slurry was extracted with EtOAc three times. The combined
organic layers were washed with brine, dried over anhydrous Na,SO,4, and
concentrated in vacuo. The residue was purified by silica gel column
chromatography (MeOH/CHCI;, 1/30) to give mixture of 86 and inseparable
other high-polar compounds.

OMe

BnO H
MeO O O

OH O
3-(Benzyloxy)-1-hydroxy-2,4-dimethoxyacridin-9(10H)-one (87):
To a solution of 86 and inseparable other high-polar compounds mixture in
CH2Cl; (2.4 mL) was added TFAA (0.68 mL) at room temperature. After being
stirred for 10 d, the solvent was concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc/hexane, 1/8) to give 87
(0.13 g, 73% in 2 steps) as orange powder. IR (KBr disk), 2949, 1765 and 1596
cm™; mp 142-143 ; 84 (CDCls), 3.61 (3H, s), 3.94 (3H, s), 5.37 (2H, s),
7.32-7.50 (7H, m), 7.71 (1H, td, J =8.0, 1.6 Hz), 8.44 (1H, dd, J =8.0, 1.6 Hz),
13.41 (1H, s); 6¢c (CDCls), 60.8, 61.1, 75.9, 105.2, 114.3, 117.2, 120.5, 124.0,
127.2, 127.8, 128.4, 128.5, 130.2, 130.9, 135.0, 136.1, 136.3, 138.0, 151.1,
153.0, 159.8, 160.3, 181.9; HRMS (FAB) calcd for C,,H20NOs (M+H) 378.1336,

found: m/z 378.1325



OMe Me

BnO N
MeO O O

OH O
3-(Benzyloxy)-1-hydroxy-2,4-dimethoxy-10-methylacridin-9(10H)-one (88):
To a solution of 87 (51 mg, 0.13 mmol) in MeCN (1.5 mL) were added 35%
HCHO (0.23 mL) and NaCNBH3 at 0 . After being stirred for 30 min, AcOH
was added to reaction mixture until acidic condition at0 . After being stirred
for 12 h, the reaction was quenched by the addition of 2M NaOH aq. and the
resulting slurry was extracted with EtOAc three times. The combined organic
layers were washed with brine, dried over anhydrous Na,SO4, and concentrated
in vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/3) to give pre-88 (42 mg, 83%) as yellow solid.
To a solution of pre-88 (42 mg,0.11 mmol) in acetone (1.5 mL) were added
K2CO3 (76 mg) and Mel (14 uL) at 0 . After being stirred for 20 h, the
reaction was poured into water and the resulting slurry was extracted with EtOAc
three times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/7) to give 88 (30 mg, 70%)
as orange needles. IR (KBr disk), 2949, 1765, 1645 and 1596 cm™; mp
143-144 ; &4 (CDCls3), 3.71 (3H, s), 3.93 (3H, s), 4.02 (3H, s), 5.34 (2H, s),
7.24-7.56 (7H, m), 7.72(1H, td, J =8.0, 1.6 Hz), 8.40 (1H, dd, J =8.0, 1.6 Hz),
14.50 (1H, s); 6¢c (CDCls), 40.6, 61.0, 61.9, 75.8, 108.0, 115.5, 120.8, 121.4,
126.2, 128.1, 128.4, 133.3, 134.1, 134.5, 134.9, 137.2, 144.9, 152.7, 153.3,
180.22, 180.23, 182.0

3-(Benzyloxy)-2,4-dimethoxy-10-methyl-1-(3-methylbut-2-enyloxy)acridin-9
(10H)-one (89):
To a solution of 88 (9.3 mg, 0.024 mmol) in DMF (1 mL) were added K,CO3 (0.16



g) and prenyl bromide (69 uL) at 0 . After being stirred for 5 h, the reaction
was poured into water and the resulting slurry was extracted with Et,O three
times. The combined organic layers were washed with brine, dried over
anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexane, 1/20 to 1/5) to give 89 (7.7
mg, 70%) as orange oil. &4 (CDCls), 1.71 (3H, s), 1.73 (3H, s), 3.68 (3H, s),
3.82 (3H, s), 3.84 (3H, s), 4.56 (2H, d, J =7.2 Hz), 5.22 (2H, s), 5.72 (1H, t, J =7.2
Hz), 7.14 (1H, t, J =7.2 Hz), 7.19-7.34 (6H, m), 7.56 (1H, t, J =7.2 Hz), 8.29 (1H,
d, J =7.2 Hz)

OMe

Me
HO. ! N E
MeO
OH O

1,3-Dihydroxy-2,4-dimethoxy-10-methylacridin-9(10H)-one (92):

To a solution of 88 (29 mg, 0.074 mmol) in MeOH (1 mL) were added excess
amounts of 1,4-cyclohexadiene and cat. Pd black. After being stirred for 3 h,
the reaction was filtrated by celite pad and the filtration was concentrated in
vacuo. The residue was purified by silica gel column chromatography
(EtOAc/hexane, 1/2) to give 92 (21 mg, 93%) as yellow oil. IR (film), 3336,
2931 and 1616 cm™; 84 (CDCls), 3.78 (3H, s), 4.06 (3H, s), 4.07 (3H, s), 6.49 (1H,
s), 7.30 (1H, ), 7.49 (1H, ), 7.34 (1H, ), 8.40 (1H, ), 14.80 (1H, s); 6¢c (CDCls3),
39.9, 60.9, 61.6, 105.5, 115.3, 120.8, 121.5, 126.2, 127.0, 128.1, 128.4, 128.5,
133.9, 134.7, 144.6, 150.3, 151.8, 181.7

o Ne
MeO O O
OH O
3-(Allyloxy)-1-hydroxy-2,4-dimethoxy-10-methylacridin-9(10H)-one (93):
To a solution of 92 (1.5 mg, 0.0050 mmol) in acetone (1 mL) were added K,CO3
(32 mg) and allyl bromide (10 pL) at 0 . After being stirred for 1.5 h, the
reaction was poured into water and the resulting slurry was extracted with EtOAc
three times. The combined organic layers were washed with brine, dried over

anhydrous Na,SO,4, and concentrated in vacuo. The residue was purified by



silica gel column chromatography (EtOAc/hexane, 1/5) to give 93 (1.1 mg, 65%)
as orange oil. oy (CDCI3), 3.75 (3H, s), 3.96 (3H, s), 4.03 (3H, s), 4.84 (2H, d, J
=5.7 Hz), 5.29 (1H, d, J =11.6 Hz), 5.47 (1H, dd, J =17.3, 1.6 Hz), 6.08-6.22 (1H,
m), 7.29 (1H, t, J =8.4 Hz), 7.60 (1H, d, J =8.4 Hz), 7.73 (1H, td, J =6.8, 1.6 HZz),
8.40 (1H, dd, J =6.8, 1.6 Hz), 14.48 (1H, s)

4-Allyl-1-hydroxy-2,4-dimethoxy-10-methylacridine-3,9(4H,10H)-dione (94):
To a solution of 93 in CH,Cl, was added BF3-Et,O at-60 . After being stirred
for 2 h, the reaction was poured into water and the resulting slurry was extracted
with CHCI3 three times. The combined organic layers were washed with brine,
dried over anhydrous Na;SO,4, and concentrated in vacuo. The residue was
purified by PTLC (EtOAc/hexane, 1/1) to give 94 as yellow oil. &4 (CDCls), 3.83
(3H, s), 4.07 (3H, s), 4.35 (3H, s), 4.94 (2H, d, J =5.2 Hz), 5.31 (1H, d, J =10.4
Hz), 5.47 (1H, d, 16.8 Hz), 6.13 (1H, m), 7.52 (1H, t, J =8.8 Hz), 7.74 (1H, d, J
=8.8 Hz), 7.96 (1H, t, J =8.0 Hz), 6.65 (1H, d, J =8.0 Hz)

X
OMeWIe
OO0
MeO
OH O

4-Allyl-1-hydroxy-2,4-dimethoxy-10-methylacridine-3,9(4H,10H)-dione (95):
93 was heated at 200 without solvent for 30 min. After being cooled to
room temperature, the reaction mixture was purified by PTLC (MeOH/CHCls,
1/20) to give 95 as orange oil. &4 (CDCls), 2.93 (1H, dd, J =6.8, 13.5 Hz), 3.11
(1H, dd, J =6.8, 13.5 Hz), 3.21 (3H, s), 3.85 (3H, s), 4.48 (3H, s), 4.90-4.97 (2H,
m), 5.42-5.52 (1H, m), 7.63 (1H, t, J =7.0 Hz), 7.81-7.93 (2H, m), 8.54 (1H, d, J
=8.1 Hz)



OH O

1-Hydroxy-2,4-dimethoxy-10-methyl-3-(2-methylbut-3-yn-2-yloxy)acridin-9(
10H)-one (96):
To a solution of 92 (20 mg, 0.065 mmol) in acetone (2 mL) were added K,COs3
(18 mg), Kl (22 mg), Cul (25 mg) and 3-chloro-3-methyl-1-butyne (0.15 mL) at
0 . After being stirred for 3 h at room temperature, the reaction was poured
into water and the resulting slurry was extracted with EtOAc three times. The
combined organic layers were washed with brine, dried over anhydrous Na;SOq,
and concentrated in vacuo. The residue was purified by silica gel column
chromatography (EtOAc/hexane, 1/5) to give 96 (18 mg, 75%) as orange prism.
IR (KBr disk), 3250, 2932, 2562 and 1627 cm™"; mp 146-147 ;&4 (CDCls), 1.82
(6H, s), 2.46(1H, s), 3.74 (3H, s), 3.96 (3H, s), 4.05 (3H, s), 7.27 (1H, t, J =8.0
Hz), 7.49 (1H, d, J =8.0 Hz), 7.73 (1H, t, J =8.0 Hz), 8.39 (1H, d, J =8.0 Hz),
14.37 (1H, s); o¢ (CDCIs),30.3, 40.8, 60.6, 61.3, 73.2, 76.7, 77.9, 85.5, 108.9,
115.5, 120.9, 121.3, 126.3, 128.1, 128.4, 134.2, 144.9, 150.7, 152.2, 180.2,
182.2; HRMS (FAB) calcd for C21H21NOs (M) 367.1420, found: m/z 367.1438

o Ne
MeO O O
OH O
1-Hydroxy-2,4-dimethoxy-10-methyl-3-(2-methylbut-3-en-2-yloxy)acridin-9
(10H)-one (98):
To a solution of 96 (4.4 mg, 0.012 mmol) in benzene (0.5 mL) and hexane (2.5
mL) were added Lindlar catalyst and quinoline (20 uL) at room temperature.
After being stirred for 5 min under H, atmosphere, the reaction was filtrated by
celite pad and the filtration was concentrated in vacuo. The residue was
purified by silica gel column chromatography (EtOAc/hexane/toluene, 1/10/10)
to give 96 (1.8 mg, 41%) and 92 (1.0 mg, 28%). &y (CDCI3), 1.59 (6H, s), 3.70
(3H, s), 3.91 (3H, s), 4.01 (3H, s), 5.15 (1H, dd, J =10.8, 1.0 Hz), 5.22 (1H, dd, J



=17.4, 1.0 Hz), 6.30 (1H, dd, J =10.8, 17.4 Hz), 7.28 (1H, t, J =8.8 Hz), 7.48 (1H,
d, J =8.8 Hz), 7.73 (1H, td, J =8.8, 1.6 Hz), 8.39 (1H, dd, J =8.8, 1.6 Hz), 14.33
(1H, s); 8¢ (CDCls), 9.2, 25.7, 26.7, 35.5, 40.9, 60.36, 60.40, 61.1, 113.0, 115.6,
121.4, 126.4, 134.2, 134.8, 137.0, 143.3, 145.1, 151.3, 152.5, 182.2

OH O

Megistophylline

97 (3.1 mg, 0.0084 mmol) was heated at 200 without solvent for 30 min.
After being cooled to room temperature, the reaction mixture was purified by
PTLC (MeOH/CHCIs;, 1/20) to give megistophylline (2.0 mg, 65%) as orange
oil and 82 (0.8 mg, 32%). IR (film), 3391, 2924, 1718 and 1623 cm™; &4
(CDCls), 1.37 (3H, s), 1.54 (3H, s), 2.91 (1H, dd, J =8.4, 13.6 Hz), 3.08 (1H, dd, J
=8.4, 13.6 Hz), 3.21 (3H, s), 3.82 (3H, s), 4.50 (3H, s), 4.76 (1H, t, J =8.4 Hz),
7.63 (1H, t, J =8.0 Hz), 7.83 (1H, d, J =8.0 Hz), 7.91 (1H, td, J =8.0, 2.0 Hz), 8.56
(1H, dd, J =8.0, 2.0 Hz), 16.21 (1H, s); ¢ (CDCl3), 17.7, 25.8, 37.4, 39.6, 54.1,
59.9, 85.6, 109.4, 114.2, 116.4, 124.9, 126.3, 126.6, 132.5, 134.5, 137.7, 141.2,
155.1, 164.6, 178.1, 186.3; HRMS (FAB) calcd for C21H24NO5s (M+H) 370.1654,
found: m/z 370.1656
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