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DIRECT HETEROARYLATION OF ENAMINES 

L. N. Babichenko, A. A. Tolmachev, 
T. S. Chmilenko, and A. K. Sheinkman 

UDC 547.754'831.04 

The reaction of enamines with N-heteroaromatic bases in the presence of acylating agents 
has not been investigated [i, 2]. 

We have shown that 1,3,3-trimethyl-2-methylene indoline (I) is benzoylated by benzoyl 
chloride in the presence of pyridine whereas with quinoline and isoquinoline under the same 
conditions the heteroarylation products III and IV are formed. A similar reaction with l- 
morpholinocyclopent-l-ene leads to the corresponding dihydroquinoline and -isoquinoline prod- 
ucts V and VI: 
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The IR and PMR spectra of II are given in [3]. The ~CO band in the IR spectra (KBr) 
of III-V occurs at 1650 whereas in VI it occurs at 1680 cm -l The PMR spectra (in CDCI 3) 
of III and IV showed singlets for the 3-methyl (1.67 and 1.88; 1.78 and 1.88 ppm) and N-methyl 
(2.80 and 2.82 ppm) groups, doublets for the =CH- group protons (4.25 and 4.78 ppm), and 
multiplets for the aromatic protons which also contained the 2-H (6.10-7.20 ppm in Ill) or 
I-H signal (5.98-7.41 ppm in IV). 

Compound II: mp 133-134~ (heptane), yield 57%. 

Compound III: mp 159-160~ (pet. ether), yield 56%. 

Compound IV: mp 182-183~ (pet. ether), yield 50%. 

Compound V: mp 95-960C (heptane), yield 35%. 

Compound VI: mp 150-151~ (octane), yield 40%. 

Elemental analytical data for all compounds obtained were in agreement with those cal- 
culated. 
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DIELS-ALDER REACTION OF a-SUBSTITUTED 5-VINYLISOXAZOLES 

S. D. Sokolov, O. G. Azarevich, and S. M. Vinogradova UDC 547.786'661'556.8 

3-Methyl-5-vinylisoxazole forms a [4 + 2]-cycloaddition adduct of composition i:I with 
maleic acid under forcing conditions [i]. By contrast, the a-substituted 5-vinylisoxazoles 
Ia, b form adducts of 1:2 composition (structures IIa, b) when treated with 4,4-diethylpyr- 
azolin-3,5-dione under mild conditions (dioxane, 20~ 3 h). For the a-methyl substituted 
vinylisoxazole Ia cycloaddition involves the diene system which includes the C(u)-C(s ) isoxa- 
zole bond (as also in [i]). For the competing diene system in the case of the a-phenyl sub- 
stituted vinylisoxazole Ib the cycloaddition involved the more reactive styryl diene system 
giving adduct IIb~ Treatment of Ib with dimethylacetylenedicarboxylate leads to reaction 
at the same diene (m-xylene, refluxing for 5 h) to give adduct III. 
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Adduct IIa. Yield 45%, mp 151-152~ PMR Spectrum (CDCI3): 0.70-0.98 and 1.56-1.90 
(m, 12H and 8H, CH~CH2) , 1.93 (s, 3H, 4-CH3), 2.70 (s, 3H, I-CH3), 3.63 (d, IH, 5-H, Jgem = 
14 Hz), 5.52 ppm (d, IH, 5-H, Jgem = 14 Hz). Mass spectrum, m/z: 431 (M+). 

Adduct IIb. Yield 37%, mp 169-170~ PMR spectrum (DMSO-d6): 0.76-0.98 and 1.60-1.94 
(m, 12H and 8H, CHsCH2) , 2.17 (s, 3H, 3-CH 3 isoxazole), 4.61 (d, IH, 5-H, Jgem = 12.5 Hz), 
4.91 (d, IH, 5-H, J~em = 12.5 Hz), 6.00 (s, IH, 4-H isoxazole), 7.10-7.52 (m, 3H, 7,8,9-H), 
8 58 ppm (d, IH, 10-~H). �9 Mass spectrum, m/z: 493 (M+). 

Adduct III. Yield 13%, mp 170-171~ PMR spectrum (DMSO-d6): 2.39 (s, 3H, 3-CH3, 
isoxazole), 3.94 (s, 3H, COOCHs), 4.02 (s, 3H, COOCH3) , 7.05 (s, IH, 4-H isoxazole), 7.75- 
8.10 (m, 3H, 5,6,7-H), 8.27 (s, IH, 3-H), 8.40 ppm (d, IH, 8-H). Mass spectrum, m/z: 325 
(M+). 

Compounds lla, b and III were characterized by elemental analytical data and by IR and 
UV spectra. 
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