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ABSTRACT 

The synthesis of some alkyl esters of N-benzyl-N-phenyl-#3-alanine, useful as 
coupling components in disperse azo dyes, is reported. The structure of the 
compounds was confirmed by IR and ‘H-NMR. 

1 INTRODUCTION 

The use as coupling components of derivatives of alkyl esters of acrylic acid 
in the synthesis of disperse azo dyes results in the formation of dyes having 
good fastness properties on polyester.1-3 

In a previous paper4 we have described the synthesis of some alkyl esters 
of N-benzyl-N-phenyl-j?-alanine by alkylation of aromatic amines with 
benzyl chloride and subsequent condensation with acrylates. Herein is 
reported a synthesis of some analogues of the above coupling components, 
and which contain in the benzyl residue substituents such as NO,, CH, and 
OCH,, viz. compounds I and II. 

2 RESULTS AND DISCUSSION 

The amines I and II were prepared via a three-stage reaction as outlined in 
Scheme 1. 

In the first stage, the appropriate arylamine and substituted benzaldehyde 
(e.g. m-nitrobenzaldehyde, p-anisaldehyde, ptoluylaldehyde) were refluxed 

41 

Dyes and Pigments 0143-7208/90/$03~50 0 1990 Elsevier Science Publishers Ltd, England. 
Printed in Great Britain 



42 Jolanta Sokolowska-Gajda 

2 

I 11 

RI I% R3 R, RZ R3 

a H CH, CH,, a H CH3 NO2 
b H C2H3 CH3 b H C2H3 NO2 

c H CH,, 0CH3 CH, CH3 NO2 
d H C2H3 mH3 : CH, C,Hs NO2 

CH, CH, CH, 
i CH, C2H, CH, 

in 95% aq. ethanol to give the benzylidene anilines5 III (8590°/ yield). The 
crude III thus obtained were then converted to the N-benzylanilines IV in 
U-90% yield by reduction with sodium borohydride6 in boiling methanol. 
The final stage involved the addition of IV to a$-unsaturated carbonyl 
compounds in the presence of an acidic catalyst.’ This reaction was carried 
out by refluxing the amines IV with a 50% molar excess of methyl acrylate or 
ethyl acrylate in the presence of acetic acid and hydroquinone. The presence 
of hydroquinone is very important, since in its absence, polymeric by- 
products are formed, resulting in a sign L cant decrease in yield of the 
required products. 

TABLE 1 
Physical Constants, Yield and Elemental Analysis Data of Amines I and II 

Amine Yield B.p. M.p. (“C) Elemental analysis (%) 
(%) (“C/mm Hg) or ni” 

c H N 

Calc. Found Calc. Found Calc. Found 

la 52 18&184/0.5 41-43 76.30 76.20 7.41 7.20 4.94 490 
lb 52 188-192/2 1.5465 76.73 7640 7.79 7.52 4.71 4.45 
lc 49 188-193/0.4 71-72 7221 72.01 7.07 6.85 4.67 4.30 
Id 51 2W208/2 32-33 72.81 72.69 7.39 7.14 4.46 4.27 
le 50 192-195/2 1.569 2 7673 7644 7.79 7.54 4.71 4.38 
If 52 193-196/2 1.5609 77.13 77.02 8.09 7.92 449 4.58 
Ila 42 200-205jO.4 90 64.95 65.04 5.77 5.98 8.91 9.15 
Ilb 44 2%220/@3 67-69 6583 6605 6.13 6.27 8.53 8.90 
Ilc 43 218-220/l 67-68 65.83 66.12 6.13 6.45 8.53 8.75 
III 39 234-23711 52-53 6664 66.52 647 6.13 8.18 MO 
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Analytically pure I and II were isolated in 39-52% yields by vacuum 
distillation. Furthermore, it was observed that the yield in the reaction with 
methyl or ethyl acrylate depended on the structure of the secondary amines 
IV. The yield was considerably lower when the benzyl residue was 
substituted by a NO, group. This may be related to the electron-attracting 
character of the nitrobenzyl group, which decreases the nucleophilic 
character of IV in the reaction. 

Characterisation data for compounds I and II are given in Table 1. 
The structure of compounds I and II was established by IR and ‘H-NMR. 

The IR spectra of the amines showed absorption bands at 3040-3030 cm-’ 
and at 900-7OOcm-‘, corresponding to vCH stretching and 6,” bending 
vibrations in the aromatic ring respectively. A strong band in the region 
1740-l 730 cm- 1 corresponded to vc+, stretching vibrations of the carbonyl 
group and a band in the region 1190-l 180 cm-’ to vco stretching 
vibrations, confirming the presence of the ester group. Alkyl stretching 
vcu at 2990-2980 cm- 1 and vNo, at 1530-1520 cm-’ were also observed. 
‘H-NMR data for I and II (Table 2) also supported the structures. 

3 EXPERIMENTAL 

IR spectra were recorded (liquid films or KBr pellets) on a Specord 71 IR 
spectrometer (Zeiss, Jena). ‘H-NMR spectra were measured at 80 MHz on a 
Tesla BS487c spectrometer (in Ccl, solutions) using TMS as internal 
standard. 

3.1 Synthesis of the methyl ester of 
N-(m-nitrobenzyl)-N-(phenyl)-/l-ala&e IIa 

A solution of m-nitrobenzaldehyde (7.5 g, 0.05~) and aniline (4.6 g, 005~) in 
95% aq. ethanol (20 ml) was refluxed for 20 min. Water (15 ml) was then 
added and the oil which separated was left to solidify. The precipitate was 
filtered and washed with ethanol, giving N-(m-nitrobenzylidene)aniline IIId 
(log, 88%), m.p. = 65°C (lit.’ m.p. = 66°C). 

A solution of N-(m-nitrobenzylidene)aniline IIId (log, 0.044~) in 
methanol (1OOml) was heated to 40°C. At this temperature sodium 
borohydride (l-7 g, 0-044~) was added portionwise over 30 min. The solution 
was then refluxed for 15 min, water (15 ml) added, and the mixture cooled to 
room temperature. The precipitate was filtered and washed with water, 
giving N-(m-nitrobenzyl)aniline IVd (9 g, yield 90%), m.p. = 84-85°C (lit.’ 
m.p. = 84*5-85aO”C). 

N-(m-nitrobenzyl)aniline IVd (5.7 g, 0.025~) was refluxed with freshly 
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distilled methyl acrylate (3~38m1, 00375~) in the presence of acetic acid 
(1 ml) and hydroquinone (O-05 g) for 20 h. The mixture was distilled under 
reduced pressure at 200-205”C/O*4 mm Hg to give N-benzyl-N-(m- 
nitrophenyl)-/I-alanine IIa (3-31 g, yield 42%). The crude product was 
recrystallised from ethanol to give a product of m.p. = 89-90°C. 

Other compounds were synthesised in a similar manner. 
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