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Scheme 1 Synthetic routes of 3-0xo-11,12,13-trihydroxyeudesm-4-ene(1)
Reagents and conditions; a. Ref. [11], yield 62% ; b. Vilsmeier reagent, 30% H,0,, —20 C, yield 74% ;
c. (i) Nal, acetone, r. t.; (ii) Cu,0, DMSO, H,0, 50—60 °C, yield 68% ; d. K,0s0,, K;Fe(CN),,
K,CO;, t-BuOH, H,0, 0 °C , yield 78% .
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2 KIEES
2.1 RALGHHE  (+)-a-TFHE(3) HSCHR[ 1] F7EA B Vilsmeier I SCHR[ 12] Fikdl &, —
A e oK ab B HE R4 o oA gt

Varian Mecury Plus 300 2 #4 H:9% 3% 4% ; Nicolet NEXUS 670 £I 4184 ; HP5988 it 1% ; Perkin
Elmer 341 HE)GAL.
2.2 (+)-12-A-FEE(4)WAEKR FERRT, MEIARIH 900 mg(4. 13 mmol) ( + ) -a-FHHIH (3)
B IEAK S BE(30 mL) SN 25. 74 mL ARFU 0N 30% 19 H,0, KIEW, BREZE -20 C, &g
A 39.51 mL Vilsmeier i{7], 75 =20 CHFERN 1 h 5, 7 BAHAHFAKA. AFHH —ZH B (50
mL x3) 25, BIFAHUHE, IRKHZEIRK (5 mL) | BT 5340k 5% 19 NaHSO, K (5 mL) A A&
K (5 mL) Ve, HBREREE T, Wk4s, AERAZMT[ BEMLR . vOATMEE): V(L) =100 1115 ( +)-
12-G -V 5 (4)770 mg( 7= 74% ) To MR A,

[a]? +96.0°(c 1.25, CHCL); IR, #,, /em™': 1664, 1610, 1449, 1350, 1325, 1262, 1200,
1085, 1014, 912, 749; '"H NMR(300 MHz, CDCL,), &: 5.25(s, 1H, H13), 5.11(s, 1H, HI3), 4. 14
(s, 2H, H12), 2.85(d, 1H, J=14.0 Hz, H_6), 2.54 ~2.30(m, 2H, H2), 2.03(t, 1H, J=14.0

eq
Hz, H,6), 1.79(s, 3H, CH,15), 1.83 ~1.69(m, 6H, HI, H,9, H7, H8), 1.48(m, 1H, H,9),
1.24(s, 3H, CH,14); “C NMR(75 MHz, CDCL,), &: 198.9(C3), 161.1(C5), 148.7(C11), 129.0
(C4), 113.8(C13), 47.5(C12), 41.7(C9), 41.2(C7), 37.2(C1), 35.7(C10), 33.7(C2), 33.1
(C6), 27.2(C8), 22.4(Cl14), 10.9(C15) ; EIMS, m/z: 252(M*, 20), 237(7), 217(19), 210(7),
201(10), 195(26), 189(13), 175(17), 161(17), 147(25), 136(66), 91(100).
2.3 (+)-R2-BREFBEBG)HAEK AEEHIET, 1770 mg(3. 06 mmol) ( + )-12-5-V5 5 (4)
AP (20 mL) W HINA 740 mg(4. 90 mmol ) WUALAN, HiHE SN 4 h. WUEZEBRNER , 1754 hm
AZENGE, W EATEY, WARIEH, 153 ( + ) -12-B-PD R B Y. R Y% T DMSO (10
mL) F1 H,0(20 mL) AR GERF, InA AL 1. 54 g(10. 71 mmol) , 7£ 50 ~60 CHEPESN 4 h.
UE, FHE(50 mL x3) 0, BHANUAHE, RIKAZERK (5 mL) FRFIEE/K (5 mL) Pk, FBRRREE
T, Hedn, FERALENT YEBLH . V(AWMEE): V(ZEE) =1: 11483 ( +)-12-8 -5 5T (5)486 mg( ™
K 68% ) To MR AR,

[a]® +84.0°(c 1.10, CHCL); IR, »_ /em™': 3398, 1659, 1607, 1448, 1370, 1238, 1046;
"H NMR(300 MHz, CDCl,), &: 5.12(s, 1H, H13), 4.99(s, 1H, HI3), 4.17(s, 2H, H12), 2.78(d,
1H, J=13.0 Hz, H,6), 2.50(m, 1H, H,2), 2.40(m, 1H, H,2),2.08(t, IH, J=13.0 Hz, H,6),
1.76(s, 3H, CH,15), 1.82 ~1.64(m, 6H, HI, H,9, H7, H8), 1.44(m, 1H, H,9), 1.22(s, 3H,
CH,14) ; ®C NMR (75 MHz, CDCL,), 8: 199.1(C3), 161.8(C5), 152.7(C11), 128.9(C4), 108.7
(C13), 65.0(C12), 41.9(C9), 41.7(C7), 37.5(Cl), 35.8(Cl10), 33.9(C2), 31.0(C6), 27.4
(C8),22.5(C14), 10.9(C15); EIMS, m/z: 234(M*, 15), 219(15), 216 (63), 201 (100), 188
(15), 187(22), 173(20), 159(26), 145(20), 131(14), 105(16), 91(26).
2.4 3-F-11,12,13-Z B HEMEA-F (1) 4k AEZERABFET, M 486 mg(2.08 mmol) ( +)-12-
FRAEE-JREEER (5) B9 AT B2 (12 mL) 1 H,0 (12 mL) 1R &% W PR IK I A 2.06 g (6.24 mmol)
K,Fe(CN), . 861 mg(6.24 mmol ) BRERHH Fl 38 mg(0. 104 mmol ) K,0s0, - 2H,0, HEFEII 24 h. HIANE
WRREN 1.5 g, QREEERE 30 min. JHZBRZTR (50 mL x3) 28, BIFA MU, AR EEIK (5 mLx2)
RV, T HBRREE T, Wedn, RERCAEENTL VRG], V(D) VI EE) =5:1145( +)-3-%-11,12,13-
R A-H (1) 434 mg (773 78% ) T il R A4

[a]® +21.7°(c 1.25, CHCL,); IR, »_ /cem™': 3409, 1647, 1605, 1450, 1374, 1244, 755;

"H NMR(300 MHz, CDCL,), 8: 3.78 ~3.64(m, 4H, HI2, H13), 3.56(br s, 3H, —OH), 2.79(d,
IH, J=14.0 Hz, H_6), 2.49(m, 1H, H,2), 2.36(dt, 1H, J=17.0, 4.0 Hz, H_,2), 1.97(t, 1H,
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J=14.0 Hz, H,6), 1.73(s, 3H, CH,15), 1.74 ~1.70(m, 3H, H1, H,9), 1.65 ~1.53(m, 3H, H7,
H8), 1.33(m, 1H, H 9), 1.17(s, 3H, CH,14); *C NMR(75 MHz, CDCL,), 8 200.0(C3), 163.2
(C5), 129.1(C4), 75.0(C11), 65.8(C13), 65.3(C12), 43.2(C7), 42.1(C9), 37.4(Cl), 36.2
(C10), 33.9(C2), 28.2(C6), 22.6(Cl4), 22.1(C8), 11.2(CI15) ; EIMS, m/z: 268(M*, 0.3) , 250

(10), 237(30), 219(11), 202(24), 177(100), 161(33), 149(61), 91(67), 55(54), 43(47).
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Facile Total Synthesis of 3-Oxo-11,12,13-trihydroxyeudesm-4-ene

GUAN Yu-Kun'?", FANG Li-Jing’, TANG Zhi-Yong®, LI Yu-Lin®
(1. School of Pharmacy, Yantai University, Yantai 264005, China;
2. State Key Laboratory of Applied Organic Chemistry, Lanzhou University, Lanzhou 730000, China)

Abstract 3-Oxo-11,12,13-trihydroxyeudesm-4-ene (1) was a highly oxygenated natural eudesmane isolated
from traditional herbal medicine with an antiphlogostic and spasmolytic activity. For the purpose of pharmaco-
logical activity research on natural product 1 and its derivatives, a facile total synthesis of compound 1 starting
from ( + )-dihydrocarvone(2) was completed in an overall yield of 24% . The structures of all intermediates
and product 1 were confirmed via 'H NMR, "C NMR, MS and IR techniques. The NMR data of compound 1
are in agreement with those of natural products.
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