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Brominatlve carbocyclkatlon of costundlde 2 by trimethyi@henyl)ammonium perbromlde in pyridine leads to the 
eudesmanolides 6,7 and 6. Reglo and .stereospEclffc addition of bromine to the 1 I, 13double bond also occurs providing a 
useful route to C-7, C-l 1 fkf C-13 functlonaltzed sesquiterpene lactones. Dehydrobromination of I-ljbromocydocostundide 
6 occurs via eplmerlzation at C-l. 

In the course of our research programme directed towards the partial synthesis of bldogically active sesquiterpene 

lactones we required C-l functlonalized eudesmanolides. Bromo-cydfzatlon of the readily available costundide 2 was selected 

for this purpose. The cyclkation of medium ring 1.5dienes has been widely investigated”*. N-Bromosuccinimide was 

employed by Jain et al. @ ‘@ In b romo-cydization studies on dihydro-costunolide 1. However compound tj, In which we were 

particularly Interested, was only obtained In low yield. This prompted us to search for other bromo-cyclization reagents with 

the aim of obtaining better yields of the desired compound. 

Reaction of 2 with bromine under different conditions gave a very compkx mixture of cyclocostundides, 1 -bromo- 

cydocostunolides and other pdybrominated compounds. 

When trlmethyf(phenyl)ammonlum perbromide r’0*“9(fMPAP) in dioxan was used a viscous product was obtained 

showing seven spots on TLC in several solvent systems. A careful combtnatlon of column chromatography and preparative 

TLC resolved the crude mbrture Into the cydocostundldes 34 and 5, 1 -brorno-cydocostunolldes 6, 7 and 6, and 1 ,I 1 ,I 3- __ - _- - 

tribrom&-cydocostundide 10. - 

The formation of 3, 4 and 5 can be axplained lf we assume that this reagent leads to acidic conditions which -- - 

catalyze the ektrophfllc transannular cydlzatfon [Scheme 1 path (a)]‘“. The l-b romo-cydocostunolMes can be derfved from 

a bromonium ion produced from bromine arising in the disproponbnation 

Br,‘ZBr, + Bi [Scheme 1, path (b)] 

In order to mlnimke the formatlon of compounds (3-5). the cydkation was carded out in the presence of a few __ 

drops of pyrldine. Under these conditions only three dear spcts were obtained on TLC. Chromatography afforded the bromo- 
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3, 4, 5 

lactones 6 clo%)“, 7 (20%)” and 6 (5%)‘. The w 

Br 

h H2° -HO 

9 6, 7, 8 
131-132, [&” +!P(c,146at25’)hasnotbeen 

described preMousfy. It possessed signals in ths ‘HNMR spectrum (s 4.45, d, J=10.2 Hz, H6; 4.15, m, H-l; 1.81, s. C-t- 

U-f,; 1.20, s, C-10- which were con&tent wfth the structure 8. To our knowledge this is the Rrst time that a A”-alkene 

has bsen detected fn a transannular cyclizatlon of costundkfe 2. 

Compound 9 ” was obtained in 18% yield ff the reaction was canted out In the presence of a few drops of water. 

Compounds 13 and 14 were obtained from 6 and 7 by reffuxing them in DMF for 3 h. with LfBr/Li$O,. The - - _ - 

efimlnation of bromine from 7 was shown to occur with prbr epfmer&ion at Gl to give 12 ” (‘HNMR spectrum: 6 4.03, br.d, - 

H-l; 2.85, d, J- 10.8, H-5.). This bshavtcur may be due to the fact that the reaction requires an Vans relationship between the 

proton and the fxomfde leaving group. The W cor&matton In which this odentatlon can bs achieved in 6,7 fs very unstable -- 

because of the StereoelectrOnic repulsion between the f&odented bromkts atom and the Cl0 methyl group. The structures of 

compounds 13 and 2 were in accordance wltft their spectroscopk data* . - 

The formation cf compound 10 in the above reaction was unexpected. The ‘HNMR (s 4.12, dd, J= 11,4.2Hz, H-l ; - 

4,37, 1, J=10.2Hz, HS; 4.15, d, J=ll Hz, H-13; 3.83, d, J=ll Hz, H-13’) showsd that addition of bromine on Gil, Cl3 

double bond had taken place. 



The peramagnetk shift in the signal of H6 (0.43 ppm) with respect to that the same proton in 6, indicated a t3- 

orlentatlon for the bromine atom at C-l 1. Accordingly 10 underwent facile dehydrobrominatkn when treated wlth LlBr. Li2COJ 
- 

in DMF to yield 11 (‘HNMR spectrum: d 3.66, d, J=10.5 Hz, H-6; 4.07, s, H-13, H-13’). - 

Treatment of compound 6 wlth excess of TMPAP in dloxan afforded the same compound 10 in 76% yield. 
- 

Although TMPAP has been used as a source of bromine for elactrophllk addition to double bonds, I” ” add&ion 

to the C4G14 double bond was not detected. Instead bromine added st ely to the double bond conjugated to 

the carbonyi group of the V-lactone. We have obtained the same result with other unsaturated eurJesmanoMes under these 

conditions. This interesting reaction probably Involves an lnitlal nudeophlllc attack of Br; at C-13. It provldes a facile way 

of obtalnlng sesqulterpene lactones functionallzed on the lactone ring (rK ‘e Further work Is in progress to investigate the . 

mechanistic aspects and scope of this reaction. 
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*.- ‘HNMR (CD&), 200 MHz. Compound 6. 6, 4.10 (dd,lH,J= 4.12, 10.0 H&H-l); 1.9-2.4 (m,2H, H-2, H-3); 4.47 (d(br), IH, 

J= 10.2, H6); 2.53 (ddd, IH, J= 10.2, 3.2 Hz, H-7); 1.55 (m, IH, H-6); 1.22 (m, lH, H-9); 6.10 (d, IH, J= 3.2 Hz, H-13); 5.42 

(d, 1H, J= 3.2 HZ, H-13’); 1.61 (s, 3H, H-14); 1.21 (s, 3H, H-15). Compounds. 4.12 (dd, lH, J= 11,4.2 Hz, H-l); 2.45 (d(br), 

1H, J= 10.2 Hz. H-5); 4.37 (t, 1H. J= 10.2 Hz, H-6); 2.16 (ddd, lH, J= 10.2, 3.5 Hz, H-7); 4.15 (d, IH, J= IlHz, H-13); 3.63 

(d, 1H, J= 11 HZ. H-13’); 5.03 (I, lH, H-14); 466 (I, IH, H-14’); 0.96 (s, 3H, H-15). Compound 2. 3.99 (dd, IH, J= 

11.3, 4.5 Hz, H-l); 2.0-2.5 (m. 2H, H-2, Ha); 1.90 (d(br), lH, J= lo.5 Hz, H-5.); 3.99 (d, IH, J= lo.5 Hz, H-6) 4.07 (s, 2~, H- 

13); 5.06 (s@r), IH, H-14); 4.96 (s, lH, H-14’); 1.04 (s, 3H, H-15). Compound 12. 4.03 (d, IH, J= 5 Hz, H-l); 2.65 (d(br), 2H. 

J= lo.5 Hz H-5); 3.90 (t, IH, J= 10.6 Hz, H-6); 2.11 (t(br). lH, J=10.6 Hz,;7); 6.06 (d, IH, J= 3 Hz, H-13); 5.36 (d, lH, 

J= 3 Hz H-13’); 1.69 (s, 3H, H-14); 0.99 (s, 3H, H-15). Compound 13. 5.51 (dd, IH, J= lo, 0.6 Hz, H-l); 5.76 (dd, lH, J= 

10, 5 Hz, H-2); 5.69 (m. lH, H-3); 2.65 (d(br), lH, J= 10.5 Hz, H-5);& (t. IH, J= 10.5, He)); 2.51 (t(br). lH, J= 10.5, H-7); 

693 (d. 1H. J= 3 HZ, H-13); 5.36 (d, lH, J= 3 Hz, H-13’); 1.95 (s, 3H, H-14); 0.66 (s, 3H, H-15). Compound fi. 5.55 (s(br), 

2H. H-1. H-2); 2.62 (dd, lH, H-2); 2.55 (d, IH, J= 11 Hz, H-5); 4.07 (t, lH, J= 11 Hz, H-6); 6.09 (d, lH, J= 3 Hz, H-13); 5.41 

(d, 1H. J= 3 HZ, H-13’); 5.06 (s, 1H. H-14); 4.9 (s(br), lH, H-14’); 0.69 (s, 3H, H-15). 

l *.- The corresponding epfmer of 6 was detected by TLC but could not be Notated in sufficient amounts for characterization. 
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