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Abstract-A new synthesis of thiapyrano[4,3-blindoles 

by the hetero Diels-Alder reactions of 3-  

thioacetylindoles (1) with dienophiles is described. 

A large number of reports of the hetero Diels-Alder reactions using 

heterobutadienes including thiobutadienes have been published to date.l On 

the other hand, we reported that 3-thioacetylindole (I), 3-thioacetylpyrrole 

(2) and the acyclic thioketone (3) yield dienes by alkylation reactions, and 

the resulting dienes undergo the Diels-Alder reactions with appropriate 

dienophiles to give the functionalized carbazoles and in dole^.^ 
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This paper describes an efficient method for the synthesis of 

thiapyrano[4,3-blindoles by means of the hetero Diels-Alder reactions of 3- 

thioacetylindole (1) as a heterodiene with several dienophiles 

A general cycloaddition reaction with a dienophile was carried out as the 
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following manner. A mixture of 1 (525 mg, 3 mmol) and dienophile (3.3 mmol) 

in CH3CN (7.5 ml) was treated in a fused glass tube under the appropriate 

conditions. After the reaction, the solvent was removed under reduced 

pressure. The residue was subjected to silica gel column chromatography 

using an appropriate solvent. The obtained results of the cycloaddition 

reactions of 1 with several dienophiles are summarized in Scheme 1 and Table 
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Reaction of 1 with dimethyl acetylenedicarboxylate (run 1) gave dimethyl 1- 

methylthiapyrano[4,3-blindole-3,4-dicarboxylate ( 4 ) ,  which was precipitated 

as yellow crystals .from the solvent, dimethyl 3,5-dihydro-1- 

methylthiapyrano[4,3-blindole-3,4-dicarboxylate (5), and dimethyl 1,5- 

dihydro-1-methylthiapyrano[4,3-bl indole-3, bdicarboxylate (6)  respectively . 3  

Other related experimental results by the general procedure are summarized 

in Scheme 1. The structures of 8 and g5 (run 5) were confirmed by the 

chemical transformation to give 74 by the treatment of each compounds with 



HETEROCYCLES, Vol. 37, NL 2,1994 727 

Table 1 Cycloaddition Reaction of the Diene ( 1 ) wkh Dienophile 

Run Dieno~hile temp (OC) time (h) product Yield mp ('''2) 

( (4 )  22.2 213 (dewmp.) 

I CH3O2CC:CCO2CH3 room temperature 2 1 ::: 4.5 167-169 

33.4 oil 

4 CHiCC02CH3 room temperature 72 ( 7 )  67.2 103-104 

6 room temperature 1 (10) 5.0 oil 

a) Obtained by the oxidation of the cycloaddition product without purification. 

active Mn02 in refluxing benzene for 1 h. Also the structures of 8 and 9 

were assigned to trans and cis isomers from the I~-nmr studies in which the 

C-4 proton of the compound ( 9 )  was observed as ABX type signal but the C-4 

proton signal of the compound (8) as triplet. Additionaly, the NOE 

experiments of the compounds (8) and (9) support these assignments. 

Further studies on the application of this reaction for related thiobuta- 

dienes are now under way. 
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3) 4: Ms m/z 315 (M+); l~-nmr (CDC13) 6: 3.14 (3H, s, C-lMe), 4.02 (3H, s, 

-C02Me), 4.16 (3H, s, -C02Me), 7.48 (lH, t, J=7.6 Hz, C-7 or 8H), 7 ,665 

(lH, t, J=7.6 Hz, C-7 or 8H), 8.08 (lH, d, J=7.6 Hz, C-6H), 8.10 (lH, 
d, J=7.6 Hz, C-9H). 5: Ms m/z 317 (M+); l~-nmr (CDC13) 6: 2.45 (3H, s, 

C-lMe), 3.70 (3H, s, -C02Me), 3.78 (3H, s, -C02Me), 4.86 (lH, s, C-3H), 

6.97 (lH, t, J=7.6 Hz, C-8H), 6.97 (lH, d, J=7.6 Hz, C-6H), 7.19 (lH, 

t, J=7.6 Hz, C-7H), 7.48 (lH, d, J=7.6 Hz, C-9H), 9.70 (lH, br, NH). 
6: MS m/z 317 (M+); l~-nmr (CDC13) 6: 1.50 (3H, d, J=6.7 Hz, C-lMe), 

3.83 (3H, s, -C02Me), 3.87 (3H, s, -C02Me), 4.80 (lH, q, J=6.7 Hz, C- 

lH), 7.10 (lH, t, J=7.6 Hz, C-7 or 8H), 7.20 (lH, t, J=7.6 Hz, C-7 or 

8H), 7.48 (lH, d, J=7.6 Hz, C-6H), 7.63 (lH, d, J=7.6 Hz, C-9H), 10.36 

(lH, br, NH) . 
4) 1,5-Dihydro-l-methylthiapyrano[4,3-b]indole-4-carboxylate 7 :  

Ms m/z 259 (M+); l~-nmr (CDC13) 6: 1.53 (3H, d, J=1.2 Hz, C-lMe), 3.88 

(3H, s, -C02Me), 4.72 (lH, q, J=1.2 Hz, C-lH), 7.11 (lH, t, J=7.9 Hz, 

C-7 or 8H), 7.19 (lH, t, J=7.9 Hz, C-7 or 8H), 7.36 (lH, d, J=7.9 Hz, 

C-6H), 7.48 (lH, d, J=7.9 Hz, C-9H), 7.61 (lH, s, C-3H), 9.77 (lH, 

br, NH) . 
5) trans-l,3,4,5-Tetrahydro-l-methylthiapyrano[4,3-b]indole-4- 

carboxylate 8: Ms m/z 261 (M+); l~-nmr (CDC13) 6: 1.73 (3H, d, J=7.0 

Hz, C-lMe), 3.28 (lH, d, J=4.6 Hz, C-3Ha), 3.30 (lH, d, J=4.6 Hz, C- 
3Hb), 3.78 (3H, s r  -C02Me), 4.00 (lH, t, 54.6 Hz, C-4H), 4.22 (lH, q, 

J=7.0 Hz, C-lH), 7.11 (lH, t, J=7.0 Hz, C-7 or 8H), 7.19 (lH, t, J=7.0 

Hz, C-7 or 8H), 7.35 (lH, d, J=8.2 Hz, C-6H), 7.53 (lH, d, J=8.2 Hz, C- 

9H), 8.38 (lH, br, NH) . cis-1,3,4,5-Tetrahydro-1-mehtylthiapyrano 

[4,3-blindole-4-carboxylate 9: Ms m/z 261 (M'); l~-nmr (CDC13) 6: 

1.74 (3H, d, J=7.0 Hz, C-lMe), 3.09 (lH, dd, J=14 and 4.9 Hz, C-3Ha), 

3.43 (lH, dd, J=14 and 10 Hz, C-3Hb), 4.07 (lH, dd, J=10 and 4.9 Hz, C- 

4H), 4.17 (lH, q, J=7.0 Hz, C-lH), 7.1 (lH, t, J=7.6 Hz, C-7 or 8H), 

7.18 (lH, t, J=7.6 Hz, C-7 or 8 ~ ) ,  7.34 (lH, d, J=7.6 Hz, C-6H) 7.51 

(lH, d, J=7.6 Hz, C-9H). 

6) 5,10-Dihydro-2,5-dimethylpyrrolo[3,4-b]indole[2,3-d]thiapyran- 
1,3-dione 10: MS m/z 236 (M+); l~-nmr (CDC13) 6: 1.62 (3H, d, J=6.7 

Hz, C-5Me), 3.10 (3H, s, N-Me), 4.98 (lH, q, J=6.7 Hz, C-5H), 7.16 (lH, 

t, J-8.2 Hz, C-7 or 8H), 7.25 (lH, t, J=8.2 Hz, C-7 or 8H), 7.40 (lH, 

d, J=8.2 Hz, C-9H), 7.53 (lH, d, J=8.2 Hz, C-6H), 8.65 (lH, br, NH). 
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