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Abstract: AS a model of a stawsel~tive aDLmxwAl ta aju wwumsin 1. a vcrsattle aad suakhtiorward xcess to 

Highly polyfunctionalized decalin systems are present in many biological active niwral products. Our 

interest in the autifee&nt activities of ajugamptansin 1 2 led us to investigate new approaches simed towards the 

cons@u&on of the baliuic moiety of this molecule. 

In continuation with our previous wink on condensation of fura& with activated cyclohexenone in the 

presence of BF3Etfl as catalyst, we report here the results of our efforts to control the relative configurations at 

carbons 3,4,5,8, and 10 4 in a model compound 2 bearing a methyl group at carbon C-8. 
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The Lewis acid-mediated addition of furan on the ketoester 3 5 was found to be fully controled with 

respect to the methyl grwp at C-8, leading to 4 6 in 78% yield as a single diasm. Oxidative ring opening of 

the furau system using m-chlompemxybenzoic acid (m-CPBA) in anhydrous methanol led to a mixture of the two 

diasmwnneric cis decalins 5 and 6 7 in high yield in a 4/l ratio. We assume that this reaction proceeds through 

an unsatutrd 1,4dicarbuny1 interme&ate&iu an intramolecularaldulisation pmccss.3 
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Attempts to purify this mixture by flash chromatography on silica gel gave, in addition to compounds 5 

and 6, a new product to which the structure 7 9 was assigned as explained below. We had previously 

demonstrated in a similar case3 that silica gel was able 10 promote a retroaldolisation / aldolisation process yielding 

the thermodynamically more stable truns system. 10 When the OH group at C-4 position was protected as a 

TBDMS etherll prior to chmmtogmphy. the cis decalin 8 l2 was isolated in 42% overall yield. Epimerization at 

C-10 of the protected compound was obtained either by using DBU in anhydrous THF (63%) or quantitatively 

with aluminain rcfluxing diethyl ether. l3 Introduction of an oxygen atom at C-3 was achieved by sodium 

methoxide, leading to 2 I5 in quantitative yield. 

The structure assignments for compounds 7.8, 9, and 2 were supported by extensive NMR 

experiments and rhe X-ray crystallography16 of compound 10 obtained quantitatively by DIBAL-Hdb reduction of 

compound 2. 
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OR EP drawing of 10 (enantiomer) 

For the trans ring junction (7,9 and 2). H-10 resonates at 2.6, 2.6 and 2.3 ppm. For the cis junction 

(5.6 and 8). thi: resonance is shifted to lower field (3.6, 3.2 and 3.3 ppm) due to the anisotropy of the close 

methyl ester at C-5. A high value of the coupling constant between Ha and Hc in 9 (J = 13.5 Hz) and 2 (J = 14 

Hz) is in agreement with the proton Ha in axiai position in both structures. In 7. Ha displays two smaller 

coupling constants (4 and 6 Hz). proving that Ha is in quatorial position. 



The strakgy developed hcxe allows for a versatile and stacocontnAled access to either of the four highly 

functionalizcd decalins 7.8.9 and 2 fmm the easily prepared intermediate 4. These results in hand, we now 

have good hope to reach the zrans deutlinic moiety of ajugareptansin. 
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U~Leroespa 3 was PrepareQ from 4,4-dimethykyclohex-2a using the, following secluwwr : 1) M9cuMgI. ether, 

m (94%) : 2) NaH. co(oMekz. ntluxing DME (70%) : 3) PhSeCl. pyridine, O%! then I-1202.(82%). 

AlllkllCW aqnxmdswerefuUychsncterkdbyNMR,IRandMS. 

C~pound S : lH Nhfft (400 MHz. cDc13. ppn) : 2 - 2.1 (m. lH, H-8). 2.4 (dd. 1H. J = 5 and 15 HZ, H-7b). 3 (dd, 1~. J = 

4.8 and 15 Hz. H-7~). 3.6 (s. IS, H-10). 

compolmd (: ‘H NMR (400 MHz. -13. ppm) : 2 - 2.1 (m, lH, H-8), 2.3 (dd, 1H. J = 4 and 16 HZ. H-7b). 2.6 (dd, 1H. J 

- 12 and 16 Hz, H-7& 3.2 (s. lH, H-10). 

Lipshutz. B. H., C&n. Rev., 1986,86. 795 819. 

Williams, P. D.; La Gaff, E., J. Org. Ckm., 1981.46, 41434147. 

C~pound 7 : II-I NMR (400 MHz. CDc13. ppm) : 2 (m. 1H. H-8). 2.18 (dd. 1H. J = 4 and 15 HZ. H-7b). 2.6 (s. 1H. ~-10). 

3.03 (dd. lH, J = 6 and 15 Hz, H-7~). 

Goldsmith, D. J.; Sproutji. G.; Kwong, C., J. Org. Chcm ,1978,43, 3182- 3188. 

Cony. E. J.; Cho. H.: RUcker. C.; Huaduy. H., Terrahedron Lat., 1981.22.34.55-3458. 

Compound 8: lH NMR (400 MHz. cDcI3, ppm) : 2.1 - 2.2 (m. IH, H-8), 2.3 (dd. lH, J = 15 and 8.5 HZ. H-7b). 2.7 (dd, 

1H. J = 15 and 5.5 Hz, H-7~). 3.3 (s, 1H. H-10) ; 13C NMR (100 MHz, CDCl3, ppm) : 56.2 (C-10). 67.3 (C-t), 129.8 (C- 

2). 169.3 (C-11). 197. (C-l), 206 (C-6). 

Mwyav, A.; Ali, S. M.; Usain. M.; Suriawanshi, S. N.; Bhakuni, D. J.. Tetrahedron Lett...1989.30, 18536. 

Compound 9 : 1H NMR (400 MHz. CDCl3, ppm) : 1.6 - 1.7 (m, 1H. H-8). 2.3 (dd. 1H. J = 13.5 and 3.5 HZ. H-7b). 2.6 (9, 

1H. H-lo), 2.8 (t, 1% J = 13.5 Hz. H-7c), 5.2 (t, lH, J = 2 Hz, H-4), 6 (dd, 1H. J = 2 and 10.3 Hz, H-2). 6.3 (dd, lH, J = 2.3 

and 10.3 Hz. H-3) ; 13C NMR (100 MHz. CDCl3. ppm) : 60.6 (C-10). 69.4 (CA), 130 (C-2). 144.5 (C-3), 195 (C-l), 204 

(C-6). 

Compound 2: 1H NMR (400 MHz. CDCl3, ppm) : 2.1 - 2.3 (m. 2H. H-2a and H-7b). 2.4 (s. 1H. H-10). 2.8 (t, 1H. J = 13.5 

Hz, H-7~). 3 (ad. 1H. J = 5.5 and 14 Hz. H-2a). 3.5 - 3.6 (m. lH, H-3). 4.5 (d, 1H. J = 7 Hz. H4) ; 13C NMR (100 MHZ, 

CDC13, pin) : 52.2 and 56.3 (2 -3). 61.4 (C-10). 72.7 (C-4). 81 (C-3). 172 (C-este.r). 202.8 and 203.6 (C-l and Cd). 
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