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BE M2-GARCEB-ES-RRABERZBEQOM - FREAK-5,5- _FR-1,3- KO AR
(O g kL, F RS R o (B0 J B4k R R4 T I Friedel-Crafts RN KB T, 2 I HR
N, AT EEGER=ZF - MER KR Salvinolone.
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Salvinolone & Cordell 2315 1989 4E N B E B MY Salvia prionitis th4r BB L

FHEMZHR LAY, RIS EENHENLAY 1 EHEXKRRYE, ZLEeY
XJWFE?H}H@P 388 AIRIRAYINHIME . A T #E— 2 #iiE () -Salvinolone FYE5HY, FAHLT
T &8I

1 G

M4 Salvinolone (1) FIZ5HIFF A, RATRAILE S MM, LU 2-G . 4-HF OB -5 7
PIED Hk 2B (2O FURL, H 5 9 R BZE PhoP. BRERASVER T RN, E R H AU Befl &
Y 3.

&%) 4 2 LDA 84S 3 ST b BB R A ML &9 5. 5 & CH.Li B3k, &
CeCl, » 7TH,O fE AT 55 NaBH, R M4 K ATRALEY 7. 7 7 P,Os/MeSOH fER T K 4:
4+ F WY Friedel-Crafts BesE 4k X o7 37 3% Bt 5 R 3748 2 — X S # IK 8a (zrans) F 8D
(cis), BiZHI R 3 1. XMW RFWERETE, AEE SHPI-CHEALEAKE, 5 COs-
HOAc-H,O & &k R &4 8 B k% — Ry B AL RO

AB R E R K 92 ?ﬂ%iﬁﬁﬁ'ﬁﬁﬂft% 10; AB AR5 A R 1E 9b HibLE
BB 7= 11, FIE LLBi R 3

FE™P 10 £ DDQ HFEEHTE:?MKA% 12. 12 553 8 #9 BBr; ZEJ/K CHCL, gk, [ENR
oS, BPT BEBR AR 5545 2] B 474 F Salvinolone (D).
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8a: AB trans
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Scheme 1 Synthesis steps of (- )-salvinolone
a. Iy, PhyP, imidazole, CH3;CN (yield 100%); b. LDA (yield 43%); c. CHsLi(yield 100%); d. NaBH,,
CeCls + 7TH,O(yield 80%); e. P20s/MeSO;H(yield 95%); [. Hy/5% Pd-C(yield 100%4); g. CrO3-HOAc-
H,O(yield 22% and yield 70%); h. DDQ/MeOH(yield 87%); i. BBrs(yield 33%7).

2 AREEEMRER

Nicolet 170 SXFT-IR ¥, KBr [E K 8% 5; Bruker AM-400, Bruker AC-80 #l Varian-
FT-80A B &REILIR{L, TMS HKNER, B CDCly; VG ZAB-HS % 1 HP-5988A & i i
AL A RN MR R (G0 %W, A Z 7 A 200~300 H B (F ST
). KM AsmMTKZBASBHLEEREBFER TKLESL N RBEYET RS
RSP T HAT
2.1 3REEES.5-_HE62-G4+HCRBE-ES-REBDERIZE 2- A2 HEMS

¥ 3.9 g(14.1 mmol) 2. 4.9 g(18.7 mmol) = FFLREF 1. 4 g(20. 5 mmol) BRMEIA T 20
mL /K ZEEF 12 mL Fsk CHCN IBEHEE . WEHZE 0 C, #tinA 5.0 g(19. 7 mmol)
PR, BEHE T h S, N 200 mL ZEAFRE. RIKAMRAN Na S0 B #3H1 CuSO, .
7K Hl brine PR AP, 2T, WAE. A 30~60 C A HMEBHEMGER #H 1T REEE .
JLEEBHEBIIRAAMRBELEY 3. ZEYARE, HEHTT TH RN MSED,
m/z: 386(M*t), 343, 259, 245, 179, 141, 91.

E—78 CHMESAEPTF, 19 10 mL ¥§H2. 5 g(13. 74 mmol) 4 Y 6/K THF BR P EE
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#m 18 mL 0.9 mol/L(16. 2 mmoD) i) — R N AL B Z BAIE > H5C/EHE—78 C TR
1h. RIEHEEHA R YA 10 mL Jok THF B, HE/E R —78 CHEEHEL,
RIG BARTHE, HER - RIMEM NHCL KB E RN . LB, ¥ RAEE. Mk
N1 : 7T HZRZE/ AMmBERENSEITHEZN, 82.6 g tbaW S, BEE=EN
43%. IR, #/cm™'; 2 937, 2 868, 1 654(C =0); MS(ED, m/z: 440(M™*), 258, 198, 182,
167, 125, 43; 'H NMR (80 MHz, CDCl,), &: 6.48(s, 2H, ArH), 5.28(s, 1H, C =CH),
4.43(seqt, J=6.2 Hz, 1H, O—CH—Me,), 2.96(seqt, J=6.8 Hz, 1H, —CH—Me,),
2.53(t, J=7.6 Hz, 2H, Ar—CH,—), 1.29(d, J=6. 2 Hz, 6H, —O-—CH(CH;),), 1.24
(d, J=6.8 Hz, 6H, —CH—(CH,),), 1. 04, 0. 97(2s, 2x3H, —(CH,),).
2.2 422G UHBEBFE_E5S-REBOFEIZHE3.5.5 ZRE-2- K2 K6

EASMEPE T, M 10 mL &4 266 mg(0. 6 mmol)5 ¥ To/K Z BA A W i Mm2. 5 mL 1.0
mol/L.(2. 5 mmol) i i JE40 Z WAV 1B TH5E/E R FHEFE2. 5 he KI5 5% HCL B K UL,
ZEBAER. % ALHE, LT ERER 237 mg (ka¥ 6. IR, ¥/em™: 2932, 2 867,
1668(C=0), 1 490(Ar), 1 440, 1 364, 1 282; MS(ED), m/z: 396(M*), 381, 353, 258,
245, 203, 193, 151, 123, 91; 'H NMR (80 MHz, CDCl,), &: 6.45(s, 2H, ArH), 5. 84(s,
1H, C = CH), 2.99 (seqt, J =6.9 Hz, 1H, —CHMe,), 2.61(t, J=7.6 Hz, 2H,
Ar—CH,—), 1.97(s, 3H, C =C—CH,), 1.26(d, J=6.9 Hz, 6H, —CH(CH,),), 1.12,
1.04(2s, 2X3H, —(CH;),).
2.3 4-[2-G4-KREBE-ES-REBFEIZE3.5.5-ZRE-2- K2 HE

IZE O CF 15 mL 4 259 mg (0. 65 mmol) 6 Ay H BEIR K — IR A 240 mg (0. 65
mmol)CeCl; » 7TH,O, #kf54r#t A 50 mg(1. 3 mmol)NaBH,, M5E/GF 0 C#H$L0.5h.
MU NH,Cl KIS K R, ZEBEREE, SE G, AR 1: 9 IR/ AW
B VR ke R 1A 2 AT, 48173 mg (b8 7. P2 80%. IR, 5/cm™: 3 311(OH), 2 938,
1490CAr), 1438, 1363, 1281, 1065; MS(ED), m/z; 398(M"), 380, 260, 258, 245,
215, 203, 189, 81, 79; 'H NMR (80 MHz, CDCl,), &: 6.44(s, 2H, ArH), 5.40(s,1H,
C=CH), 4.19(m. 1H, OH), 2. 97 (seqt, J=17.0 Hz, 1H, —CHMe,), 1.84 (s, 3H,
C —C—CH,), 1.25(d, J=7.0 Hz, 1H, —CHMe,), 1.84(s, 3H, C =C—CH,), 1.25(d,
J=7.0 Hz, 6H, —CH(CH;),), 1. 04, 0.92(2s, 2X3H, —(CH,),).
2.4 (B)-1LR-AESHEREZS 13-BFHE 1.8.11, 13- TG

# 2mL 1: 10 # P,Os/MeSO;H AW HIE] 5 mL ¥5F 53 mg(0. 135 mmol){b-E4) 7 B17C
KZBEEWH, FE T 40 min f7, BHE O C, MAKBHHZ M ARB AR L, 0
AR, ZEBFFER, MR FIMEM NaHCO, /KIFH. /K. sKPEEE A, ST, s,
FAA WK GE A T A R A, B Xt 2 Rk 8a F1 8b AIE A 3E48. 7 mg, S
P 95%. HiEER, RAWA =Y 8a S48 AJHLBIA 3¢ 1. IR, v/em™:
2935, 2 866, 1 322, 1364, 1279, 1075; MS(ED), m/=: 380(M™*), 365, 337, 271, 232,
189, 81; 'H NMR (400 MHz, CDCl,), 8. 6.43(d, J=10 Hz, 1H, C =CH), 6. 37(s, 1H,
ArH), 5.56(dt, J=10Hz, 3.9 Hz, 1H,C =CH), 2. 95(seqt, J=6.8 Hz, 1H, -—CHMe,),
1.23(d, J=6.8 Hz, 6H, —CH—(CH,),). trans-8a: 1.51(s, 3H, 10-CH,), 1. 15(s, 3H, 4-
CH,), 0.99(s, 3H, 4-CH,). cis-8b: 1.55(s, 3H, 10-CH;), 0.91(s, 3H, 4-CH,), 0. 85(s,
3H, 4-CH,).
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2.5 (£-11.2-REREFE-F-13-RRE-8.11, 13-F XM =ZH O

¥ 109 mg (0. 287 mmol)8 % F 40 mL THF ¢, #E 5% Pd/C ik FhINE, ELXESRIK
Kb ERMEAN, BEREBN, EBER—XHMREMER A2 M FHE 92 b, FiER
T, REFESTHY 9a S5IRNFTS =4 9b g bH% 3 : 1. IR, /em™'; 2 935, 2 862, 1 641
(Ar), 1 448(Ar), 1 422, 1 363, 1 281, 1 082, 1 014, 759; MS(ED), m/z: 382(M™*), 367,
339, 285, 255, 128, 112: 'H NMR (400 MHz, CDCl,), &: 6.33(s, 1H, ArH), 2. 91(seqt,
J=6.9 Hz, 1H, —CHMe,), 2.73(t, J=7.4 Hz, 2H, Ar—CH,—), 1.22(d, J=6. 9 Hz,
6H, —CH(CH,),). trans-9a: 1.37(s, 3H, 10-CH;), 0.94(s, 3H, 4-CH;), 0.91(s, 3H,
4-CH;). cis-9b; 1.32(s, 3H, 10-CH,), 1. 02(s, 3H, 4-CH;), 0.65(s, 3H, 4-CH;).
2.6 ()-11, 122K EEB-F-13-BHE-8,11,13-F XA =H-7-B010) F (£)-11,12-3F

CEB S 13-RRE-S,11,13-FXM=H-6.7 _HAD

% 3 mL A 49 mg(0. 128 mmol)9 FYKEERBR AR S IO, 25 mL CrO,;-HOAc B &4 1k
F(H2.0 g CrO;, 12 mL HOAc 1.5 mL H,O FEIEHHELHTHE), =B FHH: 20 min
JEMKBER RN, ZBEFEE HIK A Na CO,s /KB K. ERKBERBEVM, 2T 8. &
i f5. FAAMBERERHTERN, L83 4 mg REBR/NILED 10, =R K 70%.
IR, ¥/em™; 2 936, 1 676(C =0), 1625(Ar), 1569, 1449, 1427, 1360, 1 281; MS
(ED), m/=: 396(M™*), 381, 353, 339, 313, 299, 283, 269, 241, 215, 149, 91; 'H NMR (80
MHz, CDCl3), &: 7.61(s, 1H. ArH), 2.93(seqt, J=7.5 Hz, 1H, —CHMe,), 1. 32(s,
3H, 10-CH,), 1.27(d, J=7.5 Hz, 6H, —CH—(CHj;),), 0. 96(s, 6H, 4(CH;),).

HRELAEEAT, 185 14 mg BLRIRHERIEEY 11, =K 22%. IR, 0/cm™: 2 942, 1 721
(C=0), 1678(Ar—C =0), 1622(Ar), 1567, 1430, 1360, 1296, 1 280; MS(ED,
m/z: 410(M™*), 367, 340, 313, 300, 299, 255, 213, 149, 115; 'H NMR (80 MHz, CDCl,),
8: 7.74(s, 1H, ArH), 3.22(m, 1H, —CHMe,), 2.52(s, 1H, O =C—CH), 1. 34(s,3H,
10-CH,), 1.27(d, J=7.5 Hz, 6H, —CH—(CH,),), 0.99(s, 3H, 4-CH;), 0.57(s,3H,
4CH,).
2.7 Salvinolone-IA B IEEL(12)

fA] 10 mL 54 16. 2 mg (0. 041 mmol) 10 A FEEHE R M A14 mg (0. 062 mmol)DDQ,
IOIENRE 28 h &, WERE RN, A S mL K, ZBAER, KK 10% NaOH KiEHK. 1
A NH,CLKIEWL K EoKBERA VA, £T 8. W45, BAamBIERERRTHERN, 18
3| 14 mg &9 12, R K 87%. IR, v/em™'; 2 938, 1658(C =0), 1 627(Ar), 1 565,
1463, 1434, 1387, 1364, 1317, 1076, 732; MS(ED), m/z: 394(M*), 379, 351, 325,
297, 149, 128, 95, 69; 'H NMR (400 MHz, CDCl,), & 7.67(s, 1H, ArH), 6.41(s, 1H,
C=CH), 3.05(seqt, J=7.0 Hz, 1H, —CHMe,), 2.95(dd, 1H, J=13. 6 Hz, 1.7 Hz,
Cl—p-H), 1.67(s, 3H, 10-CH3), 1. 34(s, 3H, 4-CH;), 1. 28(s, 3H, 4-CH,), 1.29, 1.27
(d, J=7.0 Hz, 6H, —CH(CH,),).
2.8 (-)-Salvinolone(1)

ERSHEPFTO0 Cy2mL A 23. 2 mg(0. 059 mmol) 12 BTk — & B 42w P inA
0.1 mL BBry, B IREEN 1 h, WG, MKERRERN. @ P EER, KKHEM
Na,CO; JKIEH - K. HKBEHAEYA, T8, %5, BEBEWLA1: 2 2ZRBZBE/ G
BEVEMUER G ITAEZE T, 1B36.1 mg BArsrF 1, K 33%. IR, ¥/cm™: 3 332(0OH),
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2 959, 2 921, 1 649(C=0), 1 601(Ar), 1456, 1 369, 1 296, 1055, 1 021; MS(FAB),
m/z: 314(M%*), 298, 256, 234, 175, 157, 133.

WIEBE 5 KSR =Y) Salvinolone AY—2, MMiEHIE T (£)-Salvinolone BYZ5H.
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Studies on the First Total Synthesis of (£ )-Salvinolone

TIAN Yuan, CHEN Ning, QIN Bing-Chang, PAN Xin-Fu”

(Department of Chemistry, National Laboratory of Applied Organic Chemistry,
Lanzhou University, Lanzhou, 7T30000)
HAO Xiao-Jiang, CHEN Chang-Xiang
(Laboratory of Phytochemistry, Kunming Institute of Botany. Academia Sinica, Kunming, 650204)

Abstract Salvinolone is a polyoxygenated aromatic tricyclic diterpene which was first isolat-
ed from the roots of Salva prionitis. The assignment of its structure for compound 1 was
mostly made on the basis of spectral data. In order to confirm rhe assigned structure, a con-
vergent synthesis of Salvinolone (1) has been achieved in nine steps. starting with 3-iso-
propoxy-5, 5-dimethyl-2-cyclohexenone (4) and alcohol (2) which are readily available. The
key steps are alkylation of carbonyl compound and intramolecular Friedel-Crafts reaction.
This is the first total synthesis of (£ )-salvinolone.

Keywords Polyoxygenated aromatic tricyclic diterpene, Salvinolone. Total synthesis
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