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Introduction of an aryl residue into an organic compound is an important synthetic transformation.l Our 

interest in this problem stems from our efforts in the synthesis of monosubstituted a-amino acids from the anionic 

glycine equivalent 1,2 the anion of an active methylene compound. 3 Monoarylation of an active methylene 

compound such as 1 is of synthetic interest in a general sense because, as detailed below, such a transformation is 

often difficult, and also because of the particular interest in a-arylsubstituted glycines Z4,5 While the literature is 
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replete with examples of either diarylation of active methylene compound& or monoarylation of active methine 

compounds,536 there are but few examples of the selective monoaryiation of active methylene compounds7 The 

problem is to avoid mixtures of starting substrate and mono- and diarylated products since the monoarvla&d nroduct 

2 is normally more acidic than the active methvlene startina material (conjugate acid of 1). Under basic conditions 

this leads to equilibration of anions, which favors the more stable anion of the monoarylated product, and can lead 

to subsequent diarylation.8 Diarylation has often been supressed by using either an excess of base or of the anion of 

the starting active methylene compound. 7,g However, the latter situation results in the equally problematic 

separation of starting material from monoarylated product. 

We have reported the acidities of a series of protected amino acid derivativeslo and the large acid-weakening 

effect resulting from introduction of an a-alkyl group has been utilized in the selective monoalkylation of 7.2 It was 

also noted that, while the arylidene imines of glycine ethyl ester show a normal acid-strengthening effect’ 1 in going 

from the active methylene parent 4 to the monophenylated derivative 5b, the monophenylated derivative in the 

$enzoDhenone series (8bj is 300 times less acidic than its active methvlene uarent 7.‘8 From 
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Easy to DiaikyIate or Diarylate 

R-X (cf k-x) R-X (or k-x) 
7 (Ar) 

4-CIC,H,CH=N-CH,-C02Et - 4-CIC,H&H=N-CH-CO,Et - 
I 

4-CQH&H=N-CCO,Et 
I 

R (Ar) R (A0 

4 (pKa 18.8) 5 a, R=Me (pKa 19.2) 6 a, R=Me 
5 b, Ar=Ph (pKa 17.2) 6 b, Ar=Ph 

No Dialkylation or Diarylation Observed 

Ph,C=N-CH,-CO,Et 
R-X (or k--x) 

w Ph,C=N -CH -C02Et !:x(“‘!+m x, 

I 

Ph,C =N -; -CO&, 

R (AU 13 W) 

7 (pKa 18.7) 8 a, R&e (pKa 22.8) 
8 b, Ar=Ph (pKa 21.2) 

9 a, R-Me 
9 b, Ar=Ph 

Not Observed 

this unusual result, we can anticipate that it should be possible to monoarylate compound 7 without subsequent 

diarylation being a problem. 

The origin of this large decrease in acidity is no doubt steric in nature. 10~1 It was instructive in this regard 

to examine the crystal structures of the two compounds shown below.12 
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8b (pKa 21.2) 

In ketimine 7 the trans phenyl is essentially coplanar with the imino plane (Ca-Nb-cc in plane of paper) while the cis 

phenyl is considerably out of planarity. Additionally, the carbonyl group of the ester in 7 is nearly coplanar with 

the imino plane (60 and 150 out of planarity as indicated by the two dihedral angles shown). In contrast, in the 

monophenylated product 8b, both imino phenyls are out of planarity with the imino plane. However, the major 

conformational difference between 7 and 8b is that in the latter compound the carbonyl is essentially orthogonal to 

the plane of the imine bond (88O and 380 dihedral angles). To the extent that these conformational contraints are felt 
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in the corresponding anions, it would be expected that compound 8b would be considerably less acidic than its 

parent 7 since delocalization of negative charge in the anion of 8b would not be as effective as in the anion of 7. 

The possibility of controlled arylation of active methylene compounds based on the knowledge of their 

acidities has been experimentally realized by phenylation of compounds 4 and 7 with an excess of triphenylbismuth 

carbonate under neutral conditions e&t3 followed by hydrolysis of the arylated products to the corresponding amino 

acid esters. Thus, in the “normal” case of protected glycinate 4, in which the monophenylated Schiff base ester 5b 

is more acidic than starting material 4, only diphenylated product 10 was isolated. On the other hand, when the 

benzonhenone imine 7 was nhenvlated and then hvdrolvzed. onlv mononhenvlated nroduct 11 was obtained. In the 

latter case, isolated monophenylated Schiff base ester 8b was identical with an authentic sample prepared 

independently.14 Additionally, attempted phenylation of the benzophenone imine of phenylglycine ethyl ester (8b) 

resulted only in recovery of starting material (87%) and benzophenone. 
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