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Tablel *H NM R(CDCls) data(d) of conpounds 3—10

Compd IHNMR, &

3 089(s, 3H), 0 96(s, 3H), 1 20—1 70(m, 4H), 1 65(s, 3H), 2 29(d, IH, J= Q2 4H2z), 3 83(s, 3H), 5 47(brs, 1H),
6 06(dd, 1H, J= 92 4, 15 6Hz), 6 35(d, 1H, J= 15 6 Hz), 6 78(m, 1H), 6 92(s, 1H), 6 98(d, 1H, J=8Hz), 7 21
(d, 1H, J=8H2)

4 Q 93(s, 3H), 100(s, 3H), 1 70(s, 3H), 1 44—2 64(m, 9H), 3 81(s, 3H), 5 33(brs, H), & 74(m, 1H), 6 77 (s,
1H), 6 80(d, IH, J=7 4H2), 7 19(d, IH, J=7 4H2)

5 Q 94(s 3H), Q 97(s, 3H), 1 20(s, 3H), 1 33—2 94(m, 11H), 3 80(s, 3H), 6 62(s, 1H), 6 72(d, IH, J= 8 4H2),
7 21(d, 1H, J=8 4H2)

6 Q92(s, 3H), Q93(s, 3H), 1 12(s, 3H), 1 38—2 94(m, 11H), 2 60(s, 3H), 3 86(s, 3H), 6 61(s, 1H), 7 68(s, 1H)

7 089(s 3H), Q93(s, 3H), 1 15(s, 3H), 1 28—3 10(m, 11H), 2 16 [s, 3H, CH3aC(SCH2)2], 3 18(m, 2H, SCH2), 3 25
(m, 2H, SCH2), 3 86(s, 3H), 6 55(s, 1H), 7 74(s, 1H)

8 Q88(s, 3H), Q9%4(s, 3H), 1L 27(s, 3H), 1 36—3 26(m, 9H), 2 16 [s, 3H, CHaC(SCH2)2], 3 23(m, 2H, SCH2), 3 38
(m, 2H, SCH2), 3 95(s, 3H), 7 53(s, 1H), 7 94(s, 1H)

9 0 90(s, 3H), Q94(2s, 3H), 1 20(t, 3H, J=7 6Hz), 1 26(s, 3H), 2 71(g, 2H, J= 7. 6H2), 1 37—3 07(m, 9H), 3 87
(s 3H), 7 12(s, 1H), 7 48(s, 1H)

10 Q 88(s, 3H), 0 92(s, 3H), 1 20(t, 3H, J=7 4Hz), 1 28(s, 3H), 2 63(q, 2H, J=7 4Hz), 1 42—2 31(m, 11H), 3 82
(s, 3H), 6 51(s, 1H), 7 04(s, 1H)

Table 2 M S(EI) m/z(canpounds 3—8 and campound 10), HRV S(positive-SM )
(canpound 9) and IR (KBr) data of campounds

Compd MS, m/z(%) IR(KBT), Wa/am™ !

3 256(M *, 16), 200(100), 169(9), 121(63), 115(14), 91(8), 41(16) 1 057 30(0CH3)

4 258(M *, 2 7), 187(12), 122(100), 91(2 6), 41(14) 1051 29(0CH3)

5 258(M *, 13), 243(64), 173(41), 147(53), 115(27), 69(81), 41(100) 1040 06(OCH3)

6 300(M *, 30), 285(60), 229(4), 215(42), 115(19), 91(9), 43(100) 1667 44(C=0)

7 376(M *, 12), 361(48), 317(17), 267(2), 145(5), 119(13), 41(100) 1276 54(SCH2)

8 390(M *, 23), 375(100), 159(12), 141(9), 115(18), 69(59), 41(98) 1276 06(C=0), 1265 31(SCH2)
9 301 215 7(M + 1) (Caled For: CaoH2602 301 216 2) 1675(C= 0)

10 286(M *, 17), 271(87), 189(25), 175(38), 121(14), 84(100) 1 060(0CHs)

Table 3 ™C NM R(CDCls) data of canpounds(9, 10) and elenental analyses of canpound 10

Elenental analyses(Calcd , %)

Compd BCNMR, 6
c H
9 140,191, 229,240, 3L 9, 345, 356, 363, 36 9, 37 7, 42 4,
52 1, 55 4, 107. 5, 125 0, 131 9, 139 7, 142 0, 155 6, 198 5
10 142, 183,194, 21 6, 23 4, 26 6, 297, 32 8, 34 5 36 7, 38 2, 83 71(83 92) 10 22(1Q 49)
431, 50 4, 55 2, 110 3, 124 8, 129 9, 135 4, 135 5, 154 8
2
21
Kofler : Nioolet FT-170 SX : Bruker AM -200M Hz (cDCls
, TM S ); ZAB-HS ; M OD -1106 ; Bruker 47e-SN S

(A Idrich), 10%Pd/C (Fluca), L iA IH4(M erck-Schuchardt) ,



No 6 Do(x)-12- -13- -8, 11, 13- 1021

( ) :
22 3(3 )-2, 4, 4- -1- (3)
2(15 05 g) THF (137mL) , nBuw i(2 5mL, 2 6mol/mL).
1h 1(5 471q) THF(60mL ) : 4h, NH.CI
) ) , N @304 . ,
, / ( 30 1) , 3(5 46 g, 70%).
23 3(3 )-2, 4, 4- -1- (4)
, 3(5 457 g) (1s0mL) 10%Pd/C (1 364 g),
: : : , TLC . : 4
(5 190 g, 94%).
24 (+)-13- -8, 11, 13- (5)
, 4(5 190 g) (75mL) 2 3mL BFs-
EtO, 15min, . NaHCO: : : , N a4
. , , / ( 40 1) ,
5(4 823 g, 93%).
25 (+)-12- -13- -8, 11, 13- (6)
0 , 5(4 823 g) (150mL ) AlCl:(4 510 g),
0 , (1 33mL).
: : N aHCO . , , .
, / ( 20 1) , 6(4 376 g,
78%), m. p. 104 108
26 (+)-12-(15 )-13- -8, 11, 13- (7)
6(4 376 g) (200mL) (1 84mL) 8%FeCl:- SiO2
(4. 540 g). 30min Si0- 10%N a0 H .
, : : : / ( 40 1) :
7(4 501 g, 82%).
27 (£)-12-(15 )-13- -8, 11, 13- -7- (8
7 10 7(2 000 g) (100mL) Cros(2 622 g) (60mL)
10 20 35h , .
: , , , , / ( 10 1)
: 8(1 425 g, 70%).
28 (+)-12-  -13- -8, 11, 13 7- (9)
8(2 000 g) (15mL) , Raney N i(690mg),
5h : : : /
( 10 1) : 9(78 08 mg, 91%).
29 (£)-12-  -13- -8, 11, 13- (10)
7(100mg) (15mL) , Raney N i(650mg),
18h : : : /
( 60 1) 10(64 47mg, 90%).
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Total Synthesisof (£ )-Nimbonone and ( )-12-Ethyl-13-
m ethoxy-8, 11, 13-podocar patr iene

ZHAN G ChengL u*?, B IE Ping-Yan', PEN G Xuan-Jia', PAN Xin-Fu'’
(1 Deparment o Chamistry, N ational L aboratory of Applied Organic Chamistry,
L anzhou U niversity, L anzhou 730000, China;

2 Deartment o Chenistry, L iaoning N omal U niversity, D alian 116029, China)

Abstract By using o-cyclocitral (1) astheA ring synthon, and triphenyl phophonium chloride(2) as

the C ring synthon, the key interm ediate 5w asobtained after the condensation and intracyclization re-

actions

In order to introduce the ethyl substituent, Fiedel-Crafts acetylation had been first enployed

to synthesize compound 6, and then the carbonyl group in compound 6 was protected with 1, 2-
ethanedithiol to afford compound 7 Compound 7w asoxidized to afford compound 8 D esulfurization
of compounds 7 and 8 with Raney N i gave the desired products (£ )-nimbonone (9) and (% )-12-
ethyl-13- methoxy-8, 11, 13- podocarpatriene (10) regpectively.

Keywords Total synthesis Tricyclic diterpenes (£ )N imbonone
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