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Design and Synthesis of (£)-3-Deoxygericudranin A
as an Antitumour Agent

Yoon-Jung Choi, PilkJong Shim and Hee-Doo Kim’
College of Pharmacy, Sookmyung Women's University,
Chungpa-dong 2-ka, Yongsan-ku, Seoul 140-742, Korea

Abstract— (X )-3-Deoxygericudranin A was designed and synthesized for the development of novel an-
titumour agent and for the elucidation of the effect of 3-hydroxyl group in gericudranin A on an-
itumour activity. 2.4.6-Trihydroxyacetophenone was converted to 3-deoxygericudranin A in 5 steps via
sequential protection. aldol condensation. Michael type-cyclization. regioselective C-benzylation and

deprotection.

Keywords [ ] 3-deoxygericudranin A, gericudranin A. antitumour activity, synthesis, Michael type cycl-

ization. regioselective C-benzylation.
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Gericudranin A 3-Deoxygericudranin A
Fig. 1 — Structure of Gericudranin A and 3-Deoxygeri-

cudranin A.

A 7153l A benzophenone sodium ketyl2 € &
8o A3l 1.4-dioxane, 1.2-dichloroethane
2 p-methoxybenzyl alcohol2 CaHolA ZF/3ted
ARSIl #z7] FH(NMR) A ESR= Bruker
WP-80 SY. Varian Gemini 300BBE o]&3}4
TMS (tetramethylsilane) & W% F&F S22 3l &
Aegon 334 olF(chemical shift)2 & @92,
coupling constant= HzZ YehlAth IR AHEZ=
Shimadzu IR-435 B3 =42 ZA3}009 em'2
HABIHT Mass AHEZE VG Trio-2 GC-MSE
ARSI 706V 023} Hgel A EIZ A3 =
£=3& Buchi 535 53 53719 SYBRON Ther~
molyne £ SR 93 ARE S Z(TLC)
silica gel(Kieselgel 60Fy,, Merck)2 AM&lHw, &
 AZvlE 3289 silica gel (Kieselgel 60, 230~
400 mesh, Merck) & AH2&lsich,
2’.4'-Bis(methoxymethoxy)-6"-hydroxyace-
tophenone(1)Q] M - M50 Bk B4 714 €]
o2 gAsigat?
3,4-Dimethoxy-2',4'-bis(methoxymethoxy)-6 hy-
droxychalcone2|B4 - (2)2" 4’-Bis(methoxyme-
thoxy)-6-hydroxyacetophenone (1) (892 mg, 3.48
mmol)-& methanol #} water 70 mi Eg ol Zo]x
KOH (39g. 69.6 mmol)E 4A%¥ 7islar, olojA
3 4-dimethoxybenzaldehyde(867 mg. 5.22 mmol)&
7¥sta wekehAA TLCR 714do] A fa Fukgol
e vhe-& FAAZch Lol E 1bEEste] A7)
X benzeneS 2 3AMstx 5% HCIZ 43 & oh&
E, ¥3 dYq ¢o2 AHn F4 sodium sul-
fate 2 AF, o3} & d2 ol 7IhEFdle] d&
ZHAHE  column chromatography(hexane : ethyl
acetate =6:1—3:1)E AAsle] 28 114) 1.2 (86%)
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& Itk R, 0.53 (hexane/ethyl acetate=1): mp
94~95°C: IR(KBr) em’ 3102, 3001. 2950. 1610
1260. 1150 'H-NMR(300 MHz, CDCly 8 3.48(s.
3H). 3.54(s, 3H). 3.93(s, 3H), 5.19(s, 2H), 6.22(d.
1H, J=15.5 Hz). 6.32(d. 1H. J=24 Hz). 6.90(d,
1H, J=7.8 Hz), 7.14~7.22(m. 2H). 7.76(d. 1H. J=
15.5 Hz), 13.9(s, 1H): "C-NMR(75 MHz, CDCl,)
8 192.72. 167.30, 163.30, 151.24. 149.26, 142.80.
128.53, 125.29, 122.83, 111.26, 110.26, 97.57. 95.36,
94.77, 94.08. 56.95, 56.39, 55.95, 55.77: MS(ED), m/
z(rela- tive intensity) 404(M".70), 373. 359(60),
331(50). 195(100), 151(47).
5,7-Dihydroxy-3',4'-dimethoxyflavanone®| &M (3)
~ 3.4-Dimethoxy-2".4"-bis{methoxymethoxy)-
6'-hydroxychalcone (2) (120mg. 29.7 mmol)&
THF®F methanol®) £ 30 mlol =elxm -HCl
2428 718 o reflux € 3t TLCR WHEAR
g & ohA] c-HCIE ©] 7hete 4ow Az
ol g W7 wukstn FAAAY &
T8 AABLIL A E ofMH 0| ER A3 F
ol aq. NaHCO;. &, ¥} g4 €02 M435t3 F
7 sodium sulfate® Ax3 Tl AHG o2}k ar 7+
WEEslel A& AALE column chromatography
(hexane : ethyl acetate=3:1)Z AA|ste] M 713
80 mg (85%)<& LAt R, 0.45(hexane/ethyl ace-
tate=1): mp 207°C: IR (KBr) cm’ 3402, 2995,
1622, 1508, 1118, 1020: 'H-NMR(80 MHz,
DMSO-dy/CDCl;) 8 2.49~2.82(m, 2H), 3.77(s,
6H), 5.46(dd, 1H, J=12 3 Hz). 5.89(s, 2H), 6.98
~7.11(m. 3H). 10.74(s, 1H), 12.12 (s. 1H): MS
(ED) m/z(relative intensity) 316(M~, 88). 164(72),
151(100)
§5,7-Dihydroxy-3',4'-dimethoxy-6,8-bis(p-methoxy-
benzylflavanone2] £t @) - 5 7-Dihydroxy-3"4"-
dimethoxyflavanone (3) (2.1 g, 6.63 mmoD< 5
1.4-dioxane 120 ml9l} =o]3l p-methoxybenzyl al-
cohol(3.7 ml, 26.5 mmol)& 7}t ¥ 60°CE F=|st
A} 4HE BF; - etherate(6.5 ml, 46.4 mmol)E 7}3}
2 gk kel & ukg-dle) B4 718l A%} &
)& AHAIAE o E olAHIo|ER FjA sk o] 7]E
& & ¥3 495 o2 A3 98 £F sodium
sulfate & 7A%3 7 o]BG 7t 5% dto] A AL
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£ column chromatography (hexane : ethyl ace-
tate=51—3:1)Z AAlsled BN w3 786 mg(21%)
< A4t} Ry 0.52 {hexane/ethyl acetate=1): mp
183°C: 1R (KBr) cm 3205, 2905, 1615, 1602, 1505,
1242. 1145 'H-NMR(300 MHz, DMSO-d¢/CDCl)
8 2.79(dd, 1H, J=17.1 Hz, J=3 Hz), 3.09(dd, 1H,
J=16.8 Hz, J=13.2 Hz), 3.60~3.92(m, 12H), 5.39
(dd. 1H, J=12.8 Hz, J=2.7 Hz)., 6.71~7.15(m,
1H), 9.62(s, 1H), 12.40(s, 1H): “C-NMR(75 MHz,
DMSO-4/CDCly) 194.63. 160.66, 157.94, 156.61,
155.86, 147.41, 131.45 129.91, 127.91, 127.56, 127.
49, 116,91, 111.79, 109.86, 108.29, 106.68, 105.74,
100.55, 79.40, 54.18, 54.06, 54.02, 53.39, 41.25, 25.
69, 25.02: MS(ED), m/z(relative intensity) 556(M",
100). 447(26). 255(43), 151(53), 108(58).

3',4',5,7,-Tetrahydroxy-6,8-bis(p-hydroxybenzyDfla-
vanone2| A (5 - 1 2-Dichloroethane 50 miol
BBr; (CHyS(10g 33.8mmole 78tz 1,2-di-
chloroethane 10mie] ¢ 57-dihydroxy-3'.4-
dimethoxy-6,8-bis{p-methoxybenzyl)flavanone (4)
(786 mg. 1.41 mmol)& AA3] 7}8ka N, gas &
Elofl A 18417k ol 71285/ ohS L0l E ZBYAA
8}l ether & 343t} o] ether 58 ¥£3} $2F=2
Azt IN-NaOHGX10mND2 F&3ly =28
5% HCIZ 1Hd 3} 3 Fol thA] ether® &30t 7]
28 &5 X3 Ad5 o2 AFHIR ¥4 sodium
sulfate 2 7AF3 AAE AFEE3Y column
chromatography (MeOH : CH,Cl,=1:30—1:10)&
343led A&} AAF preparative TLCE o1&+ A A8k
202 mg(29%)& AR R, 0.47 (CHCl/MeOH=5):
mp 150°C: IR(NaCl. THF) cm™ 3295, 2908, 2890,
1612, 1140: 'H-NMR (300 MHz, CD,0D) 2.70(dd,
1H, J=17.2 Hz. J=2.9 Hz), 3.04(dd, 1H, J=17.2
Hz, J=129 Hz), 3.81(s, 2H), 3.85(s, 2H), 5.23(dd.
1H, J=12.8 Hz., J=2.6Hz). 6.59~7.03(m, 11H):
MS(EID). m/z(relative intensity) 500(M~, 0.2), 3%
(20), 165(21), 137(100), 78(50).
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Scheme 1— Synthesis of 3-Deoxygericudranin A.
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