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We have recently shown’ that a few arylhydrazones of aromatic aldehydes and ketones 

incapable of Fischer indole rearrangement undergo a novel [5,5] sigmatropic rearrangement 

promoted by polyphosphoric acid (PPA) and heat leading to biphenyl derivatives. We have il- 

lustrated this behaviour only in a few instances (2, 6-dimethyl-phenylhydrazones of anisalde- 

hyde, 4,4’-dimethoxy-benzophenone and fluorenone), but it seems now to be of a much wider 

validity. In fact, we shall show in this paper that, even arylhydrazones capable of indoliza- 

tion, under particular circumstances, cam undergo the same [5,5] sigmatropic rearrangement 

exclusively or in competition with the Fischer reaction. 

When the 2,6-dimethyl-phenylhydrazone of 4-methoxy-acetophenone (Ia) (m.p. 52-4OC, from 

ethanol) was heated at 100-110°C with ten parts of PPA for 30 minutes, the mixture poured 

in water and the pH adjusted to 6 with ammonium hydroxide, a product separated from which 

a basic solid fraction could be extracted. The 3-acetgl-4’-amino-6-methoxy-3’, 5’-dimethylbi- 

phenyl (IIa) was obtained in about 50% yield by crystallization from methanol (m. p. 1lOOC). 

PMR 
2 

: 2.1 (2H, m, aromatic in positiqn 2 and 4); 2.87 (2H, s, aromatic in position 2’ and 6’); 

3.05 (lH, d, aromatic in position 5); 6.15 (3H, s, OCH3): 6.45 (2H, broad s exchangeable with 

D20, NH2); 7.44 (3H, s, COCH3); 7.78 (6H, s, 2 CH3). Only traces of the expected 4, 7-dimethyl- 

2-(4-methoxyphenyllindole (HIa) 3 could be detected. 
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The formation of (Ha) can be explained on the basis of a 15, 51 sigmatropic rearran- 

gement of the protonated substrate, according to a scheme we have already reported in a 

previous paperl. 

The phenylhydrazone of 4-methoxyacetophenone (Ibj4, when submitted to the same treat- 

ment, gave, beside a larger quantity of the known indole derivative (IIIbJ4, a basic product 

in about 10% yield (m.p. 131’C from isopropanol), to which the structure of 3-acetyl-4’- 

amino-6-methoxvbiphen.yl (IIb) was assigned. PMR: 2.10 (2H, m, aromatic in position 2 and 

41; 2. 70 and 3. 32 (each 2H, ddC6H_2-NH2); 3. 05 (lH, d, aromatic in position 5); 6. 16 (3H, s, 

OCH31; 6.35 (2H, broad s exchangeable with D20, NH2); 7.45 (3H, s, COCH3). 

In order to investigate the influence of steric and electronic factors on the two compe- 

ting reaction paths, we examined the behaviour of the 3,5-dimethyl-phenglhydrazone of 4- 

methoxyacetophenone (1~) (m.p. 94°C from methanol), which was treated as previously de- 

scribed for (Ial and Ub). The 2- (4-methoxyphengl) -4, 6-dim ethylindole (111~) (m. p. 129- 130” 

C from ethanol) was recovered from the neutral fraction in a 40% yield. 

The basic fraction afforded the 3-acetyl-4’-amino-6-methoxy-2’, 6’-dimethylbiphenyl (11~1 in 

a 50% yield (m.p. 139OC from ethanol); PMR: 2.1 (2H,m, aromatic in position 2 and 4); 

3.0 (lH, d, aromatic in position 5); 3.52 (2H, s, aromatic in position 3’ and 5’); 6.20 (3H, s, 

0CH3); 6.36 (2H, broad s exchangeable with D20,NH2); 7.45 (3H, s, COCH31; 8.08 (6H, s, 2 

CH3). 

These new experimental results show that favourable structural features allow in aryl- 

hydrazones the [5,5] sigmatropic rearrangement, which can successfully compete with the 

Fischer indolization. Of paramount importance in this context seems to be the presence of 

an electron donating group in the position “para I’ to the carbonyl group of the acetophenone, 

but a significant role is played also by the presence of methyl groups in the arylhydrazine 

moiety of the substrate. 
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