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Abstrae- The reaction between phenyl- or p-methoxy phenylformylacetonitrile and monosubstituted 
formamides results in enaminonitriles. In some instances a simultaneous deformylation is observed. 
Formic acid is produced during the reaction and its origin was investigated. 

PHENYLFORMYLACETONITRILE (1) reacts with formamide’ or N,N-disubstituted 
formamides’ giving enamines To complete the study, the action of N-monosubsti- 
tuted formamides on 1 was investigated. 
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Compound 1 was heated at 160” with a fourfold excess of 3, for several hours. The 
IR spectrum of product (8) showed bands at 3367 (NH), 2208 (conjugated nitrile), 
1637 and 897 (trisubstituted C=C), 752 and 690 cm-’ (monosubstituted benzene). 

The NMR spectrum of 8 supported the enamine structure, giving peaks centered 
at 6: 3.07 (3H, d, .I : 5 cps, N-Me), 7.03 (lH, vinyl) and 7.28 ppm (5H, m, aromatic) : 
its UV spectrum, (EtOH) gave absorption at 213.1 (log E: 353), 226.6 (log E: 364), 
239.1 (log E: 3*32), 252.7 (log E: 3*45), 265.2 (log E: 3*35), 293.4 (log E: 3*77), 301.7 (log 
E: 3*71)and314*1 nm(loge: 3.74). 

The synthesis was extended to p-methoxyphenylformylacetonitrile (2) and other 
mono- and disubstituted formamides, and in every instance the analytical and 
spectrophotometrical data of the products was consistent with those of the parent 
compounds. 

However, besides the formation of enamines, the reaction also gave simultaneous 
deformylation of 1. This secondary reaction took place only with aliphatic mono- 

2377 



TABLE 1. 
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transformed into a singlet. H-D exchange was very slow and the doublet disappeared 
only after several hours. 

In order to check the ability of other amides to be used as a source of enamines, 
the reaction between 1 and N,Ndi-methylacetamide (DMA) was investigated. 
Examination of the products by TLC gave four spots, identified as unreacted 1 
(R, = O), a-phenylacetoacetonitrile (24), enamine 23 and 20 by NMR, and IR com- 
parison with authentic samples 
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The presence of both 24 and 20 in the reaction media accounts for the somewhat 
lower yield of 23. As 24 does not react with DMF and since 1 is deformylated under 
the reaction conditions, it is possible that amide exchange did take place. The DMF 
so formed can react with 1 to give enamine 23. 

H 

1 + DMA -24+ 

This scheme also explains why AcOH is produced in almost negligible amounts. 
Lack of reactivity of 24 towards formamides was further verified when we tried to 

make it react with other formamides (aliphatic, alicyclic or aromatic), but 24 was 
always recovered unchanged. 

EXPERIMENTAL 
Mps were made on a Thomas-Hoover Unimelt apparatus and are uncorrected. Yields of enamines 

refer to crude products. IR spectra were taken as Nujol mulls or neat liquids on NaCl plates with a Perkin- 
Elmer 137-E Infracord or KBr discs with a Beckman IR-20 apparatus UV spectra were obtained with a 
Beckman DB-G spectrophotometer using EtOH as solvent. NMR spectra were run on a Varian T-60 
or Perk&Elmer R-12A instruments using CC14 or CDCl, as solvents and TMS as internal standard. 

Phenylformylacetonitrile,* p-methoxyphenylformylacetonitrile,9 and u-phenylacetoacetonitrile’O were 
obtained by reaction of the appropriate arylacetonitrile with ethyl formate or acetate and EtONa.” 
DMF and diphenylformamide (commercial products) were used without further purification. The rest 
of the amides were synthetired by the method of Auerbach. ’ ’ TLC and PLC separations were carried out 
on silica gel G (Merck) plates with F 254 indicator using CHCI, as eluant. 

Synthesis of enomines. General procedure: a suspension of the oitrile (005 mole) in the appropriate 
formamide (0142 mole) was heated at 140-160” until evolution of HCOOH ceased. If crystals separated 
after cooling, the mixture was filtered and solid washed with cold EtOH or benzene. If no crystals formed, 
excess amide was removed in uccuo and the residue dissolved in benzne and precipitated with light 
petroleum ether, then recrystallizd from ligroine. 
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Enamines 8-9 were distilled at reduced pressure before recrystallization: their bps were 142-ISO”/ mm 
and 170-172’/3 mm respectively. 

Synthesis of 24. A suspension of 1 (3.65 g: 0025 mole) in DMA (8.7 g: 01 mole) was heated for 8 hr at 
175”. Excess DMA was removed giving 602 g of dark oil which crystallimd at 0”. TLC showed four spots 
atR,:O:@36:@6and@8 

An aliquot of the reaction products was dissolved in CHCI, and this solution was used for PLC. After 
elution, the components were visualimd by short wave UV light and worked up as usual. 

Band I : R,: 0, unreacted phenylformylacetonitrile 1. 
Band II : R,: 036, a-phenylacetoacetonitrile. 
Band III : R,: @6, enamine 23. 
Band IV : R,: 08, benzyl cyanide 20. 
All compounds were identified by IR and NMR spectra and comparison with authentic samples by TLC. 
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