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Synthesis of Xanthone Derivatives

Ok Hyun Ko
College of pharmacy, Chosun University, Kwangju 375, Korea.

Abstract—The efficient synthesis of xanthone derivatives, which are important intermediates in the
synthesis of psorospermin as a anticancer agent, from 3-(benzyloxy)-2-hydroxybenzoic acid and 6-
allyl-3,5-dihydroxy-1-tosyloxybenzene as a starting material will be reported herein

Keywords [_] 3-(Benzyloxy)-2-hydroxybenzoic acid, 6-allyl-3.5-dihydroxy-1-tosyloxybenzene, 4-allyl-5-

(benzyloxy)-1-hydroxy-3-(tosyloxy)xanthone,

5-(benzyloxy)-4-(formylmethyl)-1-methoxy-3-(tosyloxy)

xanthone, 5-(benzyloxy)-4-(2,3-epoxy) propyl-1-methoxy-3-(tosyloxy)xanthone.
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xanthone®ell benzofuran ring® epoxide
moiety2 T4 5] glon YAsetEl 2% Cas-
sady5% %dl o3l EuEHATt 2 A= ben-
zofuran system< #4801 glo] B}k 7HHF Uy
° 2 psorospermin®] A FHAE & EHo=
2 Age AAEsn & 242 2.3-dihydroxy-
benzoic acid& AH&3}ed oju] Lz HHE7E o] 43}
o 39 YRl benzyloxy”1E& =YX d3tE 28
75.6%2) £&% TASYT. U 6-allyl-3.5-di-
methoxypheno! 45 Ko5%¢) whfel uwgt 3.5-di-
methoxyphenol& allylation. ortho-Claisen rear-
rangementit-3& AX AN T. HFEE 3L
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o AlLYE 7hetel 1 59 $1Xle) OCH7 1S
OH~”12 deprotectr| 7l 3E 58 73% &2 ¢4
st 313HE 29} 52 POCly/ZnClLel £3A1S AL
ahod o2 w?*? g 828k xanthone 6% 48.
9% &= TAsIAT. HAAE 62 Me,SO4E
methylationAl# 13A17131 MCPBAE AM&-3l]
allyl719] |5 Z2%< epoxydt A7) FE 8 & 64%
o] 82 9L F AYen, o] epoxy SHFEL ok
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Scheme 1

82 DMSO-4:¢+ CDCLE 402 TMSE Ul F ¥&

E2 23} Brucker 300 MHz spectrophotometer
2 F3l9th. Column chromatography: silicagel
(230~400 mesh, 60A, Merck)& AF&8lHTH A%
o AMg3 Al 4viE Aldrich Co, Fluka. Lan-
caster Co. AF-E 218310, Lnle Hao ozt
g7l Byl o8 A3t AME-EI T

3-(Benzyloxy)-2-hydroxybenzoic acid (2)2] £4

2.3-Dihydroxybenzoic acid 10 g(0.065 mol)&
EtOH 100 miol £3JA|711 benzyl chloride 20.35
g(18.5ml, 0.16 mol). 20% KOH 100 mIE 7}3l4
A1 BFAZT W ES S0 mI7t HEE AU B
sttt o] ¢olEl89E Et,0(100 mIx3)HE F53}
1 Et,0%5% 2N-H,SOF&H 02 41433} st W3
2ol A 2447 Ft HASIH Y. AR AAES A3
3 B2 A3 92 2 & 2N-NaHCO,; 784
100 mi o ohA] £3IAZ1E 2N-H,SO, 78 Yo 2 4t
A33lsle] A A S JHstn B2 AFsid. A
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Z% benzenel = A HF3k] M MAA 6.2 g(75.6%)
E:eled

R 0.36 (10% MeOH/CH,Cl,)

mp : 161°C (lit”.. 159~160°C)

'H-NMR(DMSO-dg) : 8 5.51(s, 2H. -OCHy),
6.81(t. 1H, J=8.2 Hz, Hy). 7.21~7.50(m, TH.,
ArH, H,, Hy)

6-Allyl-3,5-dimethoxy-1-(tosyloxy)benzene(d)2] &

Az 71% 3l A 6-allyl-3,5-dimethoxyphenol® 5
g(0.026 mol)E THF 30 ml/ol €3jA17]12 NaH 1.67
g(0.04 mol, 60% dispersion in mineral oil)& 7}3}
o] 108-7F Wk TsCl 7.6 g(0.04 moDE A1413] 7}
3lod 3AI1ZH @*?r"]”‘:} HEES Ao YWzidlm

79 528U, @AHBo] CHCL, 50miE 743t
587 mRkE CHClg—o—% 10% HCIE9(100 ml x 2),
E(100 mIx2) ¥ brine 22 A3 F71%&
T Na,S0.E 71738t 33 £ o d.g AdEF3l
At A= AL n-hexane® AAAsIA WA
o] AdA 6.09g(65%)S AT

R¢: 0.57 (n-Hexane : EtOAc=3:1)

mp : 67°C

'H-NMR(DMSO-4,) : 8 2.43(s. 3H, -CH»). 3.09
{d, 2H, J=6.3 Hz, Ar*CH,CH=CH,), 3.65(s, 3H, -
OCH,), 3.76(s. 3H, -OCH,), 4.76~4.88(m. 2H,
ArCH,CH=CH,), 5.63~5.76(m, 1H, ArCH,CH=
CH,). 6.11(d, 1H. J=24 Hz, Hy). 6.53(d, 1H. J=
2.4 Hz, H,), 7.50(d. 2H, J=8.4 Hz, ArH), 7.82(d.
2H, J=8.1 Hz, ArH)

6-Allyl-3,5-dihydroxy-1-(tosyloxy)benzene(5)2| £t

ZA AHE dried Al foil 3.9g(0.14mol), I, 28¢g
(0.22 mol), ¥4 CH,CN 200 mIE& HA71F3llA
71 AAARZIE AHESte] f-E846M 8o Mo] ¢l
o} A 7}x] 6A1ZF BFAIA wAA] Al B NS AU
c}. 352 4 2.0 g(0.005 moD)& ¥ CH:CN 40 m!
o] £3&A17] £ 9]9] All, &Nl 713l 5AIF BF
AR Yo wrEES o WE d&E 300
mlE 718k 1087 wikE celite® AHE-3l 7o
JJr?}i Z21E CH,.ONS 2 A43siatt. §715S #

% 39y ARHES E 100ml, EtOAc 200 mIE
7Fske] 1087 2yl EtOAcEE 33l E(100
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mix3)2 A3 EtOAcE S F9° Na,SO2 o
z2% 7Ps&3gn. AHES column chroma-
tography(n-Hexane : EtOAc=1:1)& A&-38lo ¥
A 1.3g(73%)& Ak

Rs: 0.53 (n-Hexane : EtOAc=1:1)

mp : 107~109°C

'H-NMR(DMSO-4,) : 8 2.43(s, 3H, -CHy). 3.06
(d. 2H, J=6.0 Hz, ArCH,CH=CH,), 4.78~4.87
(m, 2H, ArCH,CH=CH, K 5.67~5.80(m, 1H.
ArCH,CH=CH,), 6.05(d. 1H. J=15 Hz, H,).
6.32(d, 1H., J=1.8 Hz, H,, 7.48(d, 2H. J=75
Hz, ArH), 7.82(d, 2H, J=8.4 Hz, ArH), 9.58(br,
1H. -OH), 9.75(br, 1H, -OH)

4-Allyl-5-(benzyloxy)-1-hydroxy-3-(tosyloxy)xanthone
62 8t

A271F3 ] A2 FF/E POCL; 30 middl M2 &
171 ZnCl, 3.34 g(0.024 mol), 33HE 2 1 g(0.004
mol), 3}E 5 1.40 g(0.004 mol) & 80°CellA| 5417k
AT WSS AR 02 Wstn F8E 400
miol 7FstATh 1A ke WA aol A 24417 B
st e 2L ATt B2 AF3tn AE Az
sle] e Hgd wAE AU 2AE column
chromatography(MeOH : CH,Cl,=1:19)8 A}4-3}
o] A WA A7 106 g(48.9%)& LAt

R 0.28 (5% MeOH/CH,Cly)

mp : 300°C

'H-NMR(CDCl,) : 8 2.42(s, 3H, -CH,), 3.65(d,
2H. J=6.2 Hz. ArCH,CH=CH,), 4.95~5.03(m,
2H, ArCH,CH=CHy,), 5.49(s, 2H, -OCH;). 5.65
~5.86(m, 1H, ArCH,CH=CH,), 6.44(s, 1H. H,).
7.18~7.29(m, 2H, H;, H;), 7.42(m, 5H, ArH),
7.48(d. 2H, J=7.5 Hz. ArH), 7.82(d, 2H, J=8.4
Hz, ArH), 7.86(dd, 1H, J=17.8, 1.9 Hz, Hy), 12.83
(br, 1H, -OH)

4-Allyl-5-(benzyloxy)-1-methoxy-3-(tosyloxy)xan-
thone(7)2| 84
33E 6 1.00g(1.89 mmol). K,CO; 1.04g (7.56
mmol), acetone 50 mIE 715t 30&3F WHE Me
250, 0.95g(0.72 ml. 7.56 mmol)& syringeE AHE
3tod 7hsbar 2447 B FRAIZET BB S R0

2 Yzsta AHste] AAg s SEct
o ¥ 100 ml, CH.Cl, 100 mI& 7}3}ed 1027
32 CH.CLEZE #3td E(100mix2), brine(50
m)E MHE3, F5Na, 02 sl o#3s &
s Ested wigd 2% 0825 4 ARS
column chromatography(MeOH : CH,Cl,=1:19)
2 AAste] WAl A (.58 g(57%)= LATH

R;: 0.57 (6% MeOH/CH,Cl,)

mp * 205~207°C

'H-NMR(CDCl,) : 8 2.43(s, 3H. -CH,). 3.63(d,
2H, J=6.1 Hz, ArCH,CH=CH,). 3.97(s. 3H. -
OCH,), 4.93~4.98(m, 2H, ArCH,CH=CHy,), 5.48
(s, 2H, -OCHy), 5.68~5.88(m, 1H, ArCH,CH=
CHy, 6.45(s, 1H, Hy, 7.15~7.30(m, 2H, He, H»),
7.42(m, 5H, ArH). 7.48(d, 2H, J=1.5 Hz, ArH),
7.83(d. 2H, J=8.4 Hz, ArH). 7.85(dd, 1H, J="1.8,
1.7 Hz, Hy)

[olih =1
=
gk

5-(Benzyloxy)-4-(2,3-epoxy)propyl-1-methoxy-3-(tosy-
loxy)xanthone(8)2| &4

A7)15Fsk 888 7 0.5 g(0.92 mmol)9 CH,Cl
20m! €9l m-chloroperbenzoic acid(MCPBA)
0.32 g(1.84 mmol)& 0°ColA A1A3] 7183 4ol 4]
5A17F wgkssith Bke EFES o7 st Yo
CHCL 20miE © 7Bl 1087 wwt & 5%
NaOH#%9 50 ml, ¥3} NaHCO,78&% 50 ml, &
100 ml, brine 50m! £2og A3 #7115
Na,SO,2 Az¥ distn ebsFste] §ujg A|A
3tgdtt. ZALE column chromatography(5%
MeOH/CH,Cl,) 2 AAI3le] WA HA 0.32 g(64%) <
At

R;: 0.65 (5% MeOH/CH,Cl)

mp : 300°C)

'H-NMR(CDCly) : 8 2.42(s, 3H, -CHy, 2.78
and 3.14(m. 2H. 2Hy). 2.99(m, 1H, Hy), 3.97(s.
3H. -OCH3), 5.48(s, 2H. -OCHy), 6.43(s, 1H, H)).
7.17~7.30(m, 2H, Hs, Hy), 7.40(m, 5H. ArH).
7.49(d, 2H, J=7.5 Hz, ArH), 7.83(d. 2H. J=84
Hz. ArH), 7.86(dd, 1H, J=7.8, 1.9 Hz, Hy)

5-(Benzyloxy)-4-(formylmethyl)-1-methoxy-3-(tosy-
loxy)xanthone(9)2| &AM
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8152 7 0.5 g(0.92 mmol) £ dioxane : 2 (3:1)¢
S 10mld 7FEke 0°C2 ¥aska OsO (1M
solution in Et,0) 4.68 mg(0.018 m!. 0.0184 mmol)
& syringeBAHEEe kst 1083 wRk &
NalQ, 0.59 g(2.76 mmol) & ZF34 713t A-2-9|A
24417 B9 wukskth RESBoll & 20 miE 718t
CH.CL(50 mIx2)2 F&33ch CH.LCLEE E(20
m!Xx2), brine(40ml) 2 2 & AAIFE Na,SO=2
Azsa, A3 ¥ 7A9f FH3AG. Y L
column chromatography(5% MeOH/CH,Cl)E A
Alshe] WAAA (.23 g(45.8%)& YT}

R;: 0.31 (5% MeOH/CH,Cl,)

mp : 198~201°C

'H-NMR(CDCly) : 8 2.44(s, 3H, CH,). 3.96(s,
3H, -OCHy. 3.97(d, 2H, J=1.9 Hz-CH,CHO).
5.45(s, 2H, -OCH,), 6.43(s, 2H. H,), 7.18~
7.29(m. 2H. Hg Hy), 7.43(m. 5H, ArH), 7.50(d.
2H, J=74 Hz, ArH), 7.85(d. 2H, J=84 Hz,
ArH), 7.89(dd. 1H, J=7.8, 1.7 Hz. Hy), 9.79(s,
1H, -CHO)
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