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SYNTHETIC COMMUNICATIONS, 29(7), 1107-1 112 (1999) 

AN EFFICIENT SYNTHESI'S OF EUDESMANOLIDE 

SESQUlTERPENOJDS POSSESSING 

a-METHOXYMETHYL BUTENOLIDE AND BUTADIENOLlDE 

Liangdong Sun, Wujiong Xia,Haifu Guq Yongqiang 'lh, * Dagang Wu, ' 
Xiaodong Luo,' Yunbao Ma,' Minghua Qiu' and Xiaojiang Hao' 

Department of Chemisby, National Laboratory of Applied Organic Chemisby, 

Lanzhou University, Lanzhou 73oo00, P. R China; 

%mhg Institute of Botany, The Academy of Science of China, Kunming 

650204, P. R China 

Abstract: A novel procedure h r  introduction of a-methoxy-methyl butenolide and 

butadienolide stmctmes to the eudesmanolide have been developed, which is convenient 

and qnthetically valuable for the natural sesquiterpenoids containing the moieties above. 

During the past ten more years, a series of sesquitexpenoids possessing the C,z-oxygen 

hctionalized butenolide such as A (R1= H, Ac) and butadienolide such as B (R= H, Me, 

Et, Ac) have been isolated and identified h m  natural which were 

*To whom correspondence should be addressed 
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1108 SUN ET AL. 

demonstrated to show some important biological behaviors, such as toxicity aml 

borderline activities against P-388 lymphoid leukemia and cytotoxic activities against the 

9KB human nasopharynx carcinome cells, and so onp1’ A h u g h  there was a synthetic 

method reported for construction of the partial structure 4” it needs several steps 

and the experiment paformnce seems quite complicated Thaehre, only kw 

successful qnthesises of sesq-ids cordaining moiety A have been reported up to 

present.’3 F~nthenmre, there is still no successll method reported about the construction 

of moiety B. In our a n t  research on the synthesis of sesquitapemOids, one of our 

attentionswas fbcussed onthe construction of structures A and B, and here we present an 

efficient approach of both moieties, which was simply based on the repeated epoxidatiin 

of the y,g--ed y-lactone i n t d i a t e  and the successive NaOMehdwed 

rearrangemenf: ofthe y,6epoxy of y-lactone. 

A B 

Our synthesis began with the cOmmOn eudesmanolide, a-santonin 1, which possesses the 

potential versatile fimtionals but is easily available h m  natural sources and has been 

fiequentIy used as a starting substrate fbr synthesis of a number of natural p r ~ d ~ . ’ ~  

Thus the santonin 1 was converted into 2 by our previous pr~cedure.’~Upon treatment 

with m-CPBA, compound 2 was converted to the only epoxide 3 in 66%. The 

stere~~hemistry of the epoxy rings of compounds 3 was migned to a-orentation on the 

basis of the general fh.3~ that the adjacent  methyl at G4 and C10 showed the steric 

exclusion against the epoxidation process and the trans-fused configwition at (2-5 and C- 

10 are generally more favorable. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

on
g 

K
on

g 
L

ib
ra

ri
es

] 
at

 2
0:

46
 0

9 
O

ct
ob

er
 2

01
4 



EUDESMANOLIDE SESQUITERPENOIDS 1109 

Treatmerd of epoxide 3 with excess of NaOMe in MeOH at O°C directly led to methoxy- 

hctionalization at a-methyl of the butenolide to yield compound 4 in 50% yield, if the 

reaction was quenched with H,O upon complete consumption of epoxide 3 on TLC. 

Furthemore treatment of epoxide 3 with excess of NaOMe in MeOH at mom 

t e w  fbrmed rapidly the a-methoxp~thyl butadienolide 5 in 76% yield. An 

attempt to prepare an a-hydroxyl-methyl substituted 4 h m  the corresponding a-methyl- 

substituted substame by directly hydroxylation with SeO@tOH, SeOJdioxanelH,O, 

SeOJH,OJIHF or SeOJBuO~CH2C12 systems was not successfid, which indiaed 

that the procedure here repofid is indeed an efficient method for construction of these 

key structures A and B. 

Experimental 

'HNMR and I3CNMR spectrum were recorded in acetone-& on a Brucker Am-400 

spxfmmeter with TMS as internal stamlard (chemical shift in 6 , ppm). EMS and FAB- 
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1110 SUN ET AL. 

HRusweredetammd ' on a A~1fbstec-3000 spectrometer (energy of ionizing electrons 

7Oev). For column chromatography, silica gel (200-300 mesh) and petroleum ether 

(bp.6cL90'C) were used 

3,3-Ethylenediooxy- 5~6a- epox3.4a-eudesm-7(ll)-en-6,13-o2ide (3). A solution of 2 

(360 mg, 1.24 ml, prepared in laerature'? in CH,Cl, (11.7 d) was treated with m- 

CPBA (380 mg, 1.4 mmol) for one week at mom temperature m dark The solution was 

diluted with CH,Cl,, washed with aqueous Na,CO, solution and then brine, dried over 

NqSO, concentrated in vacuum, and chmatogmphed on silicon column (petroleum 

ether/EtoAc: 911) to give 250 mg of 3 (66% yield) as a white solid. Spectral data of 3. - 

'HNMR: 3.9-3.8(11~, 4H), 2.6-2.5(11~, 2H), 2.1-2.0(11~, lH), 1.8-1.7(~ 2H), 1.81(~, 3H), 

1.61.5(m, lH), 1.43(ddd, J 13.2, 3.3, 3.3 Hz, lH), 1.18(ddd, J 13.4, 5.8, 2.3 Hz, lH), 

1.12(~, 3H), 1.10(4 J 8.1 Hz, 3H). -I3- 171.5(s), 155.2(s), 126.2(s), 110.7(s), 

90.4(s), 72.9(s), 64.9(t), 64.7(t), 41.9(d), 35.1(s), 33.8(t), 33.3(t), 27.5(t), 21.3(q), 19.5(t), 

14.6(q), 8.6(q). -ETMs, d$%): 306(5)m, 291(3), 167(21), 153(7), %loo), 86(22), 

55(11).-FABHRMS: found 307.1489, calculated fbr [C,,Hn05+Hl 307.1545. 

3, 3-Etly1enedio.y- 12- methoxy- 5/% hydroxyeudesm- 7(11)- en- 6, 13- dide (4). A 

solution of 3 (45 mg, 0.16 mmol) in 5 mL MeOH was tmtd with 1.3 M NaOMe m 

MeOH(6 mL, 8 m l )  under ice-water bath. The mixture was stirred at 0°C for 0.5 k 

Then the mktm was p o d  into icewater, extmcted with EtOAc, washed with brine, 

dried over N%SO, and concerrtrated in vacuum The residue was chromatographed 

@etroleum etherEtOAc: 3.5/1) to &rd 25 mg of 4 as a white solid (5P?), Spectral data 

of7.-'HNhfR 5.23(~, IH), 4.07(~, 2H), 4.0-3.9(~ 4H), 3.23(~, 3H), 2.88(dd, J 14.8,5.2 

Hz, lH), 2.5- 1.2(% 7H), 1.31(~, 3H), 1.20(4 J 5.7 Hz, 3H). -l3- 167.4(~), 

125.7(s), 121.9(~), 112.0(s), 80.7(d), 79.2(s), 65.0(t), 64.7(t), 63.7(t), 57.6(q), 43.8(d), 

39.2(~), 38.2(t), 33.4(t), 27.8(t), 22.8(t), 20.9(q), 13.6(q). - E M ,  d~( looO/O)~ 

338(11)M+, 323(5), 306(62), 184(72), 99(100), 87(44), 55(47). -FAB-HRMS: fbund 

339.1790, calculated 6 r  [C1&&0,+HI339.1808. 
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EUDESMANOLIDE SESQUITERPENOIDS 1111 

3, 3- Etlylenediw 12- methop la-eudesm- 5(6), 7(11)&en- 613- dide (5). A 

solution of 3 (75 mg, 0.24 -1) m 8 mL. MeOH was treated with 1.5 M NaOMe m 

MeOH (12.2 mmol, 8 mL.) at nmm tempemme. The m b r e  was stirred at mom 

teqmaim for 5 h Thenthe mixture was poured hto ice-water, exhcted withEtoAc, 

washed with trine, dried over Na$O,, c o d  in MICW~ and chromatographed 

(petroleum &/EtOAc: 311) to &d 60 mg of 5 (76%) as a white solid. Spectral data 

Of 5. -'HNMR: 4.15(~, 2H), 4.0- 3 . 8 ( ~  4H), 3.29(~, 3H), 3.1- 2.8(114 3H), 2.1- 2 . q ~  

1H), 1.8- 1 . 5 ( ~  5H), 1.30(~, 3H), 1.18(d, J 7.4 Hz, 3H). -I3- 170.0(~), 152.5(~), 

145.4(s), 134.2(s), 119.7(s), 110.8(s), 65.l(t), 64.7(t), 64.3(t), 58.4(q), 40.2(t), 38.8(d), 

38.l(t), 34.9(~), 27.l(t), 25.4(q), 20.2(t), 18.1(q). -FAE-HRMS: f o d  321.1614, 

calctdakd for [C,,&05+H] 321.1701. 
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