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Scheme 1 Synthesis of ( + )-19-nor-abieta-4(18), 8, 11, 13-tetraen-7-one
Reagents and conditions: a. n-Buli, ethylene oxide; — 30 , 0.5 h; b. CBrg, PhsP, THF, r.t., 1 h; c¢. tBuOK,
Hagemann's ester, reflux, 15 h; d- KOH, CoHsOH, refluix, 14 h; e BF3: Et20, CH2Cl, r-t-, 24 h; f. nBulLi,
PhsP+ CHsl-, THF, reflux, 3h; g. CrO3, HOA¢, r.t., 1h.
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2.1
FT -80A, Bruker AM-200 Bruker AM -400 , ZAB-HS 5 Nicolet

AVATAR 360 ; MOD-1106 ; (200 300 ).
2.2
2.2.1 [ARAERLE(2) 96 K 100 ml 3.96 (20 mmol)

30 mL , , — 18 (2.2mol/L, 9.5mL). 3h

, -130 (2mL) 10mL , 0.5 h. NH4Cl
(30 mLx 3), NaCl , N a2S04
, [V( Y/ V( )= 4/ 1] 2.8 ¢g( 85% ). EI-MS,

mlz: 164(M", 23), 149(32), 133(50), 91(100). 'H NMR(80 MHz, CDCl:), & 1.30(d, 6H, J= 7
Hz), 175(5, 1H), 2.93 (sept, lH, JZ 7 Hz), 2. 95(t, 2H, ]: 7Hz), 3. 90(t, ZH, J: 7Hz),
6.95 7.20(m, 4H).

2.2.2 [ERAERTER(I)H AR 3.77 g(23 mmol) 2 8.3 g(25 mmol) CBrs
30 mL THF 10 min. 6.55 ¢(25 mmol) PhsP 20 mL THF
, 1h. (40 mLx 3), NaCl ,
Na2S04 . , [V( )V ( )= 15/1]

4.2 ¢( 81%). EI-MS, m/z: 226(M", 31), 211(100), 131(45), 91(93). 'H NMR (80 M Hz, CD-
Cls), 6 1.22(d, 6H, J= 7Hz), 2.95(sept, 1H, J=7Hz), 3.10(t, 2H, J= 7 Hz), 3. 56(t, 2H, J=
7 Hz), 6.93 7.10(m, 4H).
2.2.3 38 FRF &KL H)2-FE ALK 20 BE-1K8 7 BE(4) B A & 0. 78 g( 20 mmol)
8 mL t-BuOK 3. 64 g(20 mmol) Hagemann's . ,
4. 30 ¢(19 mmol) 3, 15 h, 25 mL ., 6mol/L )
(40 mLx 3), NaHCOs NaCl , Na2S0s
, [V( )/ V( )= 10/ 1] 4. 43 of 71%) . IR
( ), Sa/em” 't 1731, 1 668. EI-MS, m/z: 328(M*, 68), 313(56), 195(75), 133(100),
91(49). 'H NMR(200 MHz CDCL).& 1.23(d, 6H, J= 7 Hz) . 1.26(t, 3H, J= 7 Hz), 1. 81(s,
3H), 2.88(sept, IH, J=7 Hz), 2.22 3.27(m, 9H), 4.2(q, 2H, J=7 Hz), 6.98 7.26(m, 4H).

2.2.4 2 E R EKL HE)I3-F X200 W -1-80( 5) B9 4 & 3.61 g( 11 mmol) 4
20 mmL. 4 mlL 3.60 ¢ KOH , 14 |, , , (40 m1,%
3), HCI NaCl , NaSO4 . ,

[V( )1V ( )= 20/1] 1. 97 g( 70%) . IR( ), Vha/cem

1 664. EI-MS, m/z: 256(M", 16), 241(8), 133(100), 91(19). 'H NMR(200 MHz, CDCL), &
1.23(d, 6H, J= 7Hz), 1.89(s, 3H), 2.88(sept, 1H, J=7 Hz), 1.92 2.58(m, 10H), 6.97 7.25
(m, 4H).

2.2.5 18,19k = W -8, 11, 13-= JE- 5 J7 4B (6) &7 4 & 1. 28 g(5 mmol) 5

20 mL CH:zCl2, 3mL BF3- EtO, 24h S50 mL , 25 mL
NaHCOs3 . (30 mLx 3), NaCl ,
NaxS04 . , [V( )1V ( )= 20/1]

0. 88 g( 69% ). IR( ), Paal/em™ 't 2956, 1710, 1070. EI-MS, m/z: 256(M*, 33), 241

(100), 213(49), 181(44), 129(62). '"H NMR(200 MHz, CDCL), & 0.98(s, 3H), 1.16(d, 6H,
J= THz), 2.78(sept, 1H, J=7 Hz), 1.68 2.53(m, 11H), 6.84 7.19(m, 3H).
2.2.6 (£)-19—=F#4(18),8, 11, 13- % FE (7)1 A & nBuLi(1.8 mol/L. 5. 1 mL)
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No. 7 BFZEF: () A9-5F £4(18), 8, 11, 1379 M2 &k 7 -ER 89 £ Ak

3.75 ¢(9. 3 mmol) PhsP" MelT 10 mL THF , 3h 0.79 ¢
(3.1 mmol) 6 5 mL THF , 3h, NH.Cl )
(20 mLx 3), NaCl , NaSO4 . ,

[V( )/ V( )= 50/ 1] 0.58 g 74%) . 1R ( ),

S/ em” s 2958, 1628, 888. EIMS, m/z: 254(M", 20), 239(37), 197(100), 141(44), 91(22).
'"H NMR (200 MHz, CDCls), & 1.00(s, 3H), 1.27(d, 6H, J= 7 Hz), 2. 87(sept, 1H, J= 7 Hz),
1.66 2.41(m, 11H), 4.59(s, 1H), 4. 84(s, 1H), 6.90 7.24(m, 3H).

2.2.7 (£)-19-5 FH4(18),8, 11, 13- & —AAF g 7-56 (8) B & & 254 mg( 1 mmol)
7 5mL HOAc , 100 mg CrO3(1 mmol) 4mL HOAc , lh
, , (10 mLx 3), NaHCOs NaCl
, Na2S04 . , [V( )V ( )= 20/1]
228 mg( 85 %) . IR( ), Smx/em” 'z 2950, 2915, 1680, 1607, 1567, 1490, 894,

834. EI-MS, m/z: 268(M*, 36), 253(26). 225(26), 211(100), 169(33). 'H NMR (400 M Hz,
CDCB), & 1.11(s, 3H), 1.27(d. 6H, J=7 Hz), 1.67 2.76(m, 9H), 2.%(sept. 1H, J= 7 Hz).
4.63(s, 1H), 4.95(s, 1H), 7.38(d, 1H, J= 8 Hz), 7.41(dd, 1H, J= 8, 2 Hz), 7.94(d, 1H,
J= 2Hz). “C NMR(CDCE). & 21.2, 23.5, 23.7, 33.6, 36.0, 37.4, 37.9, 39.2, 46.5, 108.0,

124.7, 125.1, 132.3, 147.0, 148.0, 148.1, 151.2, 198.2. (%): C85.09, H 8.96;

CisH20 (%): C 85.03, HO.0L. [ 4]
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Total Synthesis of (% ) 19-Norabieta—4( 18) , 8, 11, 13-tetraen-7-one

BIE PingYan, ZHANG Cheng-Lu, PENG Xuan—Jia, CHEN Bo, YANG Yi, PAN Xin+u
(Department of Chemistry, N ational L aboratory of Applied Organic Chemisiry,

Lanzhou University, Lanzhou 730000, China)

Abstract (* )-19-Norabieta<4( 18), 8, 11, 13+tetraen—7-one ( 8) was first synthesized starting from
m—isopropy bromobenzene( 1). After bromination of alcohol(2), coupling reaction of bromide(3) with
Hagemann's ester in the presence of t-BuOK and hydrolysis of compound(4) with KOH, compound ( 5)
was obtained in a high yield. Intramolecular cyclization of coupling compound(5) with BF3- Et20 afforded
a trans—fused key intermediate(6). After structural modification by Wittig reaction with PhsP* CHsI™ and
oxidation with CrOs, the target molecule was obtained in a good yield.
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