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METHODS FOR INDOLE ALKALOID SYNTHESIS. A HIGHLY CONVERGENT STRATEGY 

FOR THE SYNTHESIS OF A 3-METHYL-6,7_DEHYDROASPIDOSPERMIDINE SYSTEM. 
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SUMMARY: The N1 - -C02Me derivative of 2-ethyl-3-formyZindole 

has been converted into the highly functionalized aspido- 

spermidine- type alkaloid 12 in four steps. - 

During the Course of our recent investigations of the indoZe-2, 

3-quinodimetkane cycZization strategy for the synthesis of indoZe 

alkaloids the N1-nitrogen atom has been inductivezy deactivated as an 

arylsulfonamide, and the 3-position has been unsubstituted. SCHEME 1.l 

Here we report that the yieZds in the key cycZization can be improved 

by repZacement of the N*-S02Ar by cl-C02Me, and a 3-Me group can be 

carried through the sequence. Furthermore, the 6,7-double bond can be 

masked in the form of a cyclopentadienyl Diels-Alder adduct, and 

released by a thermal retro-Diels-Alder reaction. 

2-Ethyl-3-formylindole' was treated with ClC02Me/5mol% 

PkCH2$Et3Cle/aqueous 6NNaOH/CH2C12to give the N1-C02Me derivative 3 - - 

(75%l, m.p. 84-86'C IEtOH), which was converted into the imine 2 by 

treatment with PkSCH2CH2NH2/CH2C12/4A0 molecular sieves. 
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The dienophilic component 2 was made by photooxygenation of 2- 

furoic acid3 to give S, which was treated with cycZopentadiene to give 

the lactol 1. Methylenation of 1 using Ph3&H31e/BuLi/THF/OoC gave the 

acid 8 (70%), m.p. 72-74'6 (EtOAc/hexanel, which on treatment with - 

oxalyl chZoride/benzene/pyridine (cat.) gave 5.4 - 

To a solution of the imine 2 in toZuene at O'C was added NPriEt 

(1 equiv.), followed by the acid chloride 2 (1.1 equiv.). The mixture 

was heated at refZux for 2h. to give the adduct 2 (44%1, m.p. 161- 

164.5'C IEtOAcl, as a single stereoisomer. The relative stereochemistry 

2 x=0 s 9a 9 

4 X=NCH2CH2SPh 

(R = COZMe -t) 

of 9 is based upon anaZogy with the 3-nor-methy series, where a singZe 

crysta2 X-ray study verified the cis-anti-cis-stere0chemistry.s The --- 

postulated intermediate or transition state _ 9a predicts the single g- 

stereochemistry for the 3-see-methy group. In a completely anaZogous 

series N1-SO2Ar the yield of the adduct corresponding to 9 was 31%. - 

The hexacycZic sulfide 2 was oxidized to the corresponding dia- 

stereomeric sulfoxides 10 (92%) using MCPBA/NaHC03/CH2C12. When a - 

solution of 10 10.92g.I in CH2C12 (24ml.I at O°C was treated with TFAA - 

(57O~Z/ for lh., evaporated in vacua, dry toluene (38ml.j added to the 
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residue , and heated at reflux for 1.5h., the heptacyclic sulfide 11 - 

I86.5%), m.p. 202-203°C (EtOAc/hexane) was isoZated.7 

Thermolysis of 11 (190-200°C/ 36h.j cleanly resuZted in the - 

expulsion of cyclopentadiene and the formation of the a,B-unsaturated 

amide 12 169%, after chromatography and crystallization), m.p. 230- - 

231'C (Et0HJ.s It should be noted that thermolysis of 

at 205'C in xyZene results in deep-seated degradation 

14 and 3-ethyZpyridine.g - 

tabersonine 13 - 

to the carbazole 

A 

205oc 

In summary, highZy functionalized Aspidosperma- type alkaloids 

12 are readiZy available in four steps from 4. The El-C02Me group in - - 

general improves the yieZds in the indole-2,3_quinodimethane cycliz- 

ation step.6 Attempts to oxidize the C-3 allylie methy group in 11 - 

using a variety of procedures were not successfuZ.10 
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Gustavsen, S.E. Wanat and I.C. Pattison, J. Org. Chem., 1973, 38, 

3004. The El-C02Me derivative 3 has m.p. 84-86'C (EtOHI. 

J.D. White, J.P. Carter and H.S. Kezar, J. Org. Chem., 1982, c, 929. 

The acid 8 has, m.p. 72-74'C (EtOAc/hexane). Anal. Calcd. for - 

clOHl202 
C,73.14; H,7.37. Found: C,72.86; H,7.48. IH NMR (360MHzl 

6 1.36(1H,d,J=8.5H.z), 1.48(1H,dt,J=8.5,1.6Hz), 2.85(lH,bsl, 3.11- 

3.19(2H,ml, 4.95(1H,dd,J=9.9,2.OlHzl, 5.121lH,dd,J=16.9,2.OHz). 

5.33-5.43/lH,ml, 6.14(lH,dd,J=5.6,3.OHzI, 6.34(lH,dd,J=5,2.9Hsl. 

ll.l(lH,bsl. 

'H NMR (360MHz) (selected signals) 6 1.27(3H,d,J=6.5Hz), 4.06 

(3H,sl, 4.431lH,dd,J=4.2,2.1Hz). 

Unpublished observations from this laboratory. P.M. Cairns. 

'H NMR (360MHz) (selected signals) 6 1.83(3H,s), 3.84(3H,sl, 4.54 

(lH,d,J = 4.8H.z), 4.57(lH,dd,J=6.l,ll.OH2). 

'H NMR (360MHzl (selected signals) 6 1.8713H,sl, 3.87(3H,sl, 4.49 

(lH,d,J= 5.8Hz), 5.98(lH,d,J=lO.OHzI, 6.54(lH,dd,J=lO.O,5.6Hzl. 

Anal. Calcd. for C 26H24N203S C,70.24; H,5.44; N,6.30. Found: 

C,70.38; H,5.66; N,6.27. 
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