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We report a new method, based on the recent discovery of the thermal rearrangement of 

ally1 vinylamines to unsaturated imines4, of introducing a spacific ally1 substituent onto 

a carbon attached to the C=N double bond of unsaturated nitrogen heterocycles. 

Quaternary salts (1) of unsaturated nitrogen heterocycles containing an alkyl group at 

the (T-position are known' to be converted to anhydro bases (2) by the action of alkali; when 

the quaterniring substituent is allylic, the anhydro base contains an ally1 vinylamine moiety 

which should be capable of Claisen rearrangement to products of structure (2). This reaction, 

which constitutes a method of alkylating at active carbon in the absence of the usual strongly 

basic alkylating conditions, 

appears capable of extension 

has now been realired in the quinoline and indolenine series and 

to isoquinolines, bensthiazoles, and related heterocycles. 

OH- _ 

1 .- 

N-Crotyl quinaldinium bromide (4b), m.p. lRp-18&o (dec), was prepared by heating crotyl 

bromide with quinaldine in nitrobensene' at 70'; ths nmr spectrum showed that the crotyl group 

had not isomerized during reaction. This method of preparation failed for the cinnamyl salt 
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(k), and consequently both it and the ally1 salt (4a) were prepared Ly an alternate route in- 

volving quaternization of quinoline with ally1 ot cinnamyl iodide, addition of methyl Grignard 

reagent, and oxidation of the resulting dihydroquinoline with iodine7. The nmr spectra (Table 

1) of 4a, m.p. 200-201’ (dec), lit.’ m.p. 196O, and & m.p. 177-179O (dec), are consistent 

with their structures. 

Each of the salts (4) was suspended in benzene and stirred with 1N NaOH for 10 minutes. 

The benzene layer containing anhydro base (I) was separated, dried, and refluxed under N, for 

12-24 hr. The products (5) were isolated from the concentrate by preparative vpc’; their 

structures were confirmed by elemental analysis and infrared and nmr spectra. All three ‘pro- 

ducts had characteristic vinyl infrared bands at 1640, 990, and 910 cm-r The structure of & 

was confirmed further by catalytic reduction to 2-n-butylquinoline, picrate m.p. 163”, lit.” 

m.p. 161.5-164’. Quinaldine was identified as a by-product in all three cases, in yields of 

22-39 O/o. Rearrangement of’ & and 4c, salts with unsymmetrical ally1 groups, showed the 

double bond inversion characteristic of concerted cyclic rearrangements. Accompanying 6b, 

however, was a low yield of 2-(3-pentenyl)-quinoline (7) formed by rearrangement without double 

bond migration. Yields and mnr spectra of the products are shown in Table 1. 

(a) R = H 

(b) R = CHe 

(c) R = CeHu 

The same type of rearrangement could be effected in a nonaromatic heterocycle, the indole- 

nine system. N-Allyl-2,3,3-trimethylindoleninium iodide (i), m.p, 154-1550 (de=), nmr (cDc13) 
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Table 1. NMR Spectra. 

2_cH3 N-CHr- olefinic aromatic 

4a (DoO) 3.11, s, 3H 5.6, m, 2H 4.7-6.6, m, 3~ 7.9-9.5, m, 6~ 

4b (D.aO) 3.0, s, JH 5.38, m, 2H 5.63, m, 2H 7.6-8.7, m, 6~ 

4c (CDCle) 3.38, s, 3H 6.0, m, 2H 6.6, m, 2H 7.2-8.6, m, 11H 

2-CHp- allylic olefinic quinoline E 

6a (CC14) 2.65, split t, 3.05, dt, 5.0-5.8, m, JH 7.0-8.1, --- 
2H 2H m, 6~ 

it 

___ 

1.62, dd, 3H 

Yield 

52.5 O/o 

6b (CC14) --- 2.9, m, 3H ------ 4.8-5.8, m, 2H 7.0-8.1, 1.08, d, 56.7 
m, 6~ J=7, 3H 

6c (cc14) 2.58, m, 2H 3.31, m, 4.6-6.4, m, 2H 6.8-8.2, 7.18, 8, 39 
1H m, 6~ 5H 

7 (CCl4) 2.5, m, 2H 2.9, m, 2H 5.4, m, 2H 7.0-8.1, 1.4, m, 
m, 6~ 3H 

[Values given in 6; s = singlet, d = doublet, t = triplet, m = multiplet] 

8.4 

61.68 (s, 6H, gem. dimethyl), 3.15 (s, 3H, 2-methyl, exchanges rapidly in Dn.O), 5.0-6.5 (m, 5H, 

allyl), and 7.5-7.7 (m, 4H, aromatic), was prepared from the parent indolenine and ally1 iodide 

at room temperature in the dark under Na for two days. Treatment with aqueous base gave the 

anhydro base (e), stable enough to be isolated; b.p. 74-76' (0.2 w), nmr (CC14'under Nn) 6 

1.33 (8, 6H, gem. dimethyl), 3.91 (8, 2H, 2-methylene), 4.1 (broad d-with splitting, 2H, N-CHz), 

5-6 (m, 3H, vinyl), and 6.4-7.3 (m, 4H, aromatic). Compound 2 was more resistant to rcarrange- 

ment than anhydro bases 1 and was recovered unchanged after 24 hr. at 134O. Heating at 200' for 

24 hr, however , gave 95 o/o of indolenine l0, nmr (neat) 6 0.68 (8, 6H, gem. dimethyl), 2.12 

(m, 4H, -C&CH2-), 4.6-5.8 (m, 3H, vinyl), and 6.6-7.3 (m, 4H, aromatic). Satisfactory analyses 

were obtained for 8 and lo. 
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Though rearrangement of anhydro base 2 requires a temperature similar to that at which 

Claisen rearrangement of most ally1 vinyl ethers and ally1 vinylamines occurs, the ease of 

rearrangement of anhydro bases ,5_ at 80~ is striking. We attribute this to the regain of 

aromaticity in the heterocyclic ring in the conversion of 2 to 6. 
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