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A simple one-step synthesis of substituted methyl 2-bemlamino-3-anilino- 
propenoates &-r from substituted anilines 7a-r and methyl 2-bemylaminc+ 
3-dimethylaminopmpenoates 6 is described. 

Eine einfache, einstuflge Synthese substituierter 2-Benzoylamino-SaryI- 
aminopropensiiuremethyiester, Zwischenprodukte fur die Herstellung 
substituierter Arylamindlne  

Eine einfache, einstufige Syn(hese der substituierten 2-Benzoylamino-3-aryl- 
aminopropen&uremethylester 8a-r aus den substituierten Anilin-Derivaten 
7a-r und 2-Benzoylamino-3dimethylaminopmpen&methylester 6 wird 
beschtieben. 

Recently, a selective antitumor activity of L-glutamic acid b ( 4 - h ~ -  
droxy)-anilide. a natural product isolated from Agaricur bisporus, has been 

The mechanism of action is based on enzymatic hydroxyla- 
tion by tyrosinase and further oxidation of this compound into 2-hydroxy- 
4-iminoquinone:) which interacls with a-DNA polymerase so inhibiting 
the tumor growth‘). 

On this basis the synthesis and antitumor activity of 6-[(p-hydroxyphe- 
nyl)amino]alaline hydrochloride (5) and some other compounds has been 
described”. The synthesis of 5 is a multi-step procedure starting from ethyl 
hippurate (1) which has been formylated according to Erlenmeyer and 
Kreurz to give formylpymvate (2) and further transformed with p-benzyl- 
oxy-aniline into ethyl 2-benzoylamino-3-(p-benzyloxy-anilino)-propenoate 
3. This, when mated with NaBH3CN produced ethyl 2-benzoylamino-3-(p- 

benzyloxy-ani1ino)-propanoate (4) which was finally converted by acid hy- 
drolysis into 5 ’) (Scheme 1). 

In our studies in the field of heteroaryl substituted a- 
amino acids8.9.10.11) we prepared 2-benzoylamino-3-hete 
roarylaminopropenoates in two different ways, either by 
transformation of N’-heteroaryl-N,N-dimethylformamidines 
into heteroarylaminomethyleneoxazolones followed by 
opening of the oxazolone ring, or by reaction of heterocy- 
clic amines with 2-benzoylamino-3-dimethylaminoprope- 
noates under acidic  condition^^*^^^"'. The latter reaction re- 
presents a simple one-step reaction for the preparation of 
compounds 8, the key-intermediates in the synthesis of 

HCOOEt 
CH,-COOEt OHC-CH-COOEI B Z O O N  = c n - c H - c o o E i  - I I NaOEl I 

NHCPh NHCPh NHCPh 
II II 
0 0 

II 
0 

1 2 h - - 

Scheme 1 

Arch. Pharm. (Weinheim) 322,783-787 (1989) OVCH Verlagsgesellschafi mbH, D-6940 Weinheim, 1989 0365-6233/89/1111-0783 $02.50/0 



784 Stanovnik, Urbanija, Svete, and Tiher 

0 
II 

Me,N, /NHCPh 
c = c  

H/ 'COOMe 

0 
t - O N H ,  ,NHCPh II 

c =c\ 
R R '/ COOMe 

0 

COOMe 

E 

R 

Scheme 2 

a 
b 

d 
e 
f 
g 
h 

C 

I 

j 
k 
I 
rn 
n 

P 
9 

0 

2 - O H  
4-OH 
2 - NO2 
3 - NO2 
4 - NO2 
2,4 - di - NO2 
2 - Me, 3 - NO2 
2 - Me 
3 - Me 
4 - Me 
2.6 - di - Me 
3 - COOH 
4 - COOH 
4 - COOEt 
2 - NH2 
2 - COPh 
3 - COPh 

COOMe 

I 0 0,:2H = C I -l:OOE I HNO, 

0°C 
NHCPh 

0 

H 

Scheme 3 ' N  

a b s - 

substituted B-anilino-alanines. Namely, by heating of sub- 
stituted anilines 7 with methyl 2-benzoylamino-3-dimethyl- 
aminopropenoate (6) in ethanol in the presence of HCl the 
corresponding substituted 3-anilino-2-benzoylaminoprope- 
noates 8 are formed in moderate to good yields. In this 

0 
II 

NHCPh 

connection, hydroxy, nitro, methyl, carboxy, ethoxycarbo- 
nyl, amino, and benzoyl substituted anilines 7a-q. and a-na- 
phthylamine (7r) were used. (Scheme 2). The method is ad- 
vantageous in comparison to the procedure described 
previously'', since hydroxy, amino and carboxy groups 
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Table 1: Experimental and Analytical Data 

Compound Reaction Yield m.p.("C) Molecular Analysis C H N 
time (46) solvent for formula 
(h) crystallization 

8a 2 

8b 1 

8c 8 

8d 6 

8e 4.5 

8f 7 

8g 8 

8h 8.5 

8i 8 

8j 6 

8k 25 

81 1 

8m 1 

8n 3 

80 4 

8P 7 

4 4 

8r 1 

9 

11 15 

20 

41 

40 

67 

39 

10 

68 

48 

56 

55 

56 

74 

59 

70 

50 

28 

31 

47 

72 

63 

219-222 
ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 
150-152 
ethanol 
199-201 
ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

ethanol 

231-233 

181- 182 

195-196 

240-241 

225-227 

182-183 

2 18-22 1 

102- 105 

253-256 

162-1 65 

169- 17 1 

213-215 

153-154 

165-166 

160-162 

186-1 87 

193-195 

Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
CalCd. 
Found 
Calcd. 
Found 
CalCd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
CalCd. 
Found 
Calcd. 
Found 
Calcd. 
Found 
Calcd. 
Found 

65.4 5.16 9.0 

65.4 5.16 9.0 
65.4 5.18 9.0 
59.8 4.43 12.3 
59.9 4.40 12.5 
59.8 4.43 12.3 
59.9 4.43 12.2 
59.8 4.43 12.3 
59.1 4.58 12.1 
52.8 3.65 14.5 
52.6 3.70 14.6 
60.8 4.82 11.8 
60.8 4.86 11.9 
69.7 5.84 9.0 
69.4 5.93 9.1 
69.1 5.84 9.0 
69.6 6.00 9.1 
69.1 5.84 9.0 
69.8 5.98 9.0 
70.3 6.21 8.6 
70.4 6.41 8.6 
63.5 4.74 8.2 

63.5 4.74 8.2 
63.8 4.88 8.4 
65.2 5.47 7.6 
65.3 5.41 7.4 
65.6 5.50 13.5 
65.7 5.63 13.5 
72.0 5.03 7.0 
71.6 5.07 6.8 
72.0 5.03 7.0 
71.8 5.01 6.7 
12.8 5.24 8.1 
72.6 5.21 8.1 
63.4 4.38 17.4 
63.5 4.49 17.5 
63.4 4.38 17.4 
63.3 4.5 1 17.3 

65.3 5.39 8.8 

63.4 4.88 8.5 

') Yields of purifield products are given 

attached to the aniline have not to be protected and, there- 
fore, the deprotection step can be eliminated. 

The structure of 3b, reported previously '), has not been 
determined. On the other hand, during our previous studies 
X-ray structural analyses for 6 and 8 ( M , 6  dimethylpyri- 
midinyl-2) have been carried out, showing that both com- 
pounds exist in 2-form in the solid state regardless on the 
method of On this basis, we assume that 
also compounds 8a-r exist in the 2-form. This is supported 
by the observation that compounds 8 show in their 'H-NMR 
spectra only one set of signals. The only exception is 8c, for 

which two sets of signals indicate the equilibrium between 
Z- and E-form in the ratio 4:l at room temp. 

Compound 80 was transformed by nitrosation with nitrous 
acid into the 3-heteroaryl substituted propnoate 9, while by 
heating of 1H-benzotriazole (10) with 6 the isomeric com- 
pound 11 was isolated (Scheme 3). The structures of 9 and 
11 were deduced from their 'H-NMR spectra. 9 shows a 
typical ABCD spectrum for the aromatic protons of the 1- 
substituted benzotriazole, while for 11 two symmetrical 
multiplets characteristic for 2-substituted benzotriazoles 
were observed. 
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Table 2: 'H-NMR Soecwal Data 

Stanovnik. Urbanija, Svete, and Tiher 

Compound Solvent 6 (ppm) TMS int.stand., J(Hz) 

8a 

8b 

8c 

Ed 

8e 

8f 

8g 

8h 

81 

8j 

8k 

81 

Em 

En 

80 

8P 

s4 

8r 

9 
11 

DMSO-d6 

DMSO-db 

cDc13 

CDCI3 

cX13 

CDC13 

DMSO-& 

DMSO-d6 

DMSO-d6 

DMSO-& 

DMSO-d6 

DMSO-d6 

DMSO-& 

DMSO-& 

DMSO-& 

DMSO-4 

DMSO-4 

DMSO-4 

DMSO-& 
DMSO-& 

2 - Form: 

E - hm: 

3.67 (s; 3H, COOMe). 6.70-7.40 (m; 4H, Ar). 7.40-7.60 (m; 5H, PhCO). 7.62 (d; 1H. CHNH). 9.30 (s) and 
10.03 (s) (NHCO and OH), 9.96 (d, IH, CHNHJ JCHNH= 13.4 Hz 
3.61 (s; 3H, COOMe), 6.70-6.99 (m; 4H, Ar), 7.40-7.65 (m; 5H. PhCO), 7.79 (d; IH, C-HNH), 7.90 (d; IH, 
CHNB. 9.03 (s) and 9.09 (s) (NHCO, OH); JCHNH= 14.0 Hz. 
3.85 (s; 3H, COOMe), 6.9-8.3 (m; 10 H, Ar, PhCO, NHCO). 7.88 (d; IH, CHNH). 10.5 (br.d; 1H. CHNHJ; 
J c m =  12.0 Hz. 
4.04 (s; 3H, COOMe), 9.1 (d; 1H. CHNY). 
3.88 (s; 3H. COOMe). 7.2-7.95 (m; ]OH, Ar. PhCO, CHNH), 8.35 (br.s; 1H. NHCO). 9.45 (br.d; 1H. CHNHH; 
JCHNH= 12.0 Hz. 
3.90 (s; 3H, COOMe), 7.05-8.21 (m; 4H, -cfjH4), 7.45-7.65 (m; 3H, PhCO), 7.79 (d; IH, C-HNH), 7.85-8.05 
(m; 2H. PhCO), 8.4 (br.s; IH, NHCO), 9.94 (br.d; IH, CHNIL); JCHNH= 12.0 Hz. 
3.93 (s; 3H. COOMe), 7.42 (d; IH, H-6). 7.45-7.65 (m; 3H, PhCO), 7.78 (d; IH, C-HNH), 7.85-8.0 (m; 2H. 
PhCO), 8.19 (br.s; IH, NHCO), 8.42 (dd; lH, H-5), 9.17 (d; 1H. H-3), 11.08 (br.d. 1H. CHNB; J H - ~ , H ~ =  9.4 H 

2.31 (s; 3H. Me). 3.68 (s; 3H, COOMe). 7.45-7.65 (m; 6H. Ar. PhCO). 7.72 (d; 1H. CEJNH). 7.95-8.10 (m; 

2.23 (s; 3H. Me), 3.66 (s; 3H, COOMe), 6.92-7.20 (m; 4H, Ar), 7.36 (d; IH, C-HN), 7.45-7.60 (m; 3H, 
PhCO), 7.77-8.05 (m; 3H, PhCO and CHNN, 9.3 (s; IH, NHCO), JCHNH= 13 Hz. 
2.28 (s; 3H. Me). 3.63 (s; 3H. COOMe), 6.70-7.30 (m; 4H. Ar), 7.40-7.65 (m; 3H, PhCO), 7.90 (d; 1H. 
CHNH), 7.95-8.15 (m; 2H, PhCO), 8.82 (d; lH, CHN1L). 9.1 (s; IH, NHCO); J C ~ =  13.0 Hz. 
2.23 (s; 3H Me), 3.62 (s; 3H, COOMe), 7.08 (s; 4H, Ar), 7.45-7.60 (m; 3H, PhCO), 7.88 (4 lH, C-HNH), 
8.08-8.15 (m; 2H, PhCO), 8.79 (d; IH, CHNB), 9.1 (s; IH, NHCO); JCHNH= 13.0 Hz. 
2.24 (s; 6H, 2xMe). 3.57 (s; 3H, COOMe), 7.05 (m; 3H, Ar), 7.28 (d; IH, CHNH), 7.40-7.60 (m; 3H, PhCO), 
7.85-8.2 (m; 3H, PhCO, CHNB, 9.0 (br.s; 1H. NHCO); JCHNH= 13.0 Hz. 
3.65 (s; 3H, COOMe), 7.40-8.05 (m; 9H, Ar, PhCO), 7.81 (d; IH, CHNH), 9.09 (d; 1H. CHNHH. 9.17 (s; 1H. 

3.66 (s; 3H, COOMe), 7.22-8.10 (m; IOH, Ar, PhCO, C_HNH). 9.17 (d; IH, CHNIL), 9.23 (s; 1H. NHCO); 
J c ~ H =  11.5 Hz, ( COOH exchanged). 
1.30 (1. 3H. CHI m, 3.67 (s; 3H. COOMe), 4.20 (4; 2H. B M e ) ,  7.28-8.28 (m; IOH, Ar, PhCO. C-HNH), 

3.61 (s; 3H, COOMe), 5.02 (s; 2H, NHz), 6.5-7.0 (m; 4H, Ar), 7.35-8.80 (m; 7H, PhCO, CHNH, CHNHJ, 
9.13 (br.s; IH, NHCO). 
3.70 (s; 3H. COOMe), 6.95-8.10 (m; 14H. Ar, PhCO), 8.18 (d; IH, CHNH), 9.53 (s; 1H NHCO). 10.48 (d; 

3.64 (s; 3H. COOMe), 7.20-8.10 (m; 15H. Ar, PhCO, CHNH), 9.17 (s; IH, NHCO), 9.09 (d; lH, CHNB; 

3.67 (s; 3H, COOMe). 7.22-8.24 (m; 12H, Ar, PhCO), 7.85 (d; 1H C_HNH), 8.96 (d; IH, CHNHH, 9.34 (s; lH, 

3.85 (s; 3H. COOMe), 7.4-8.2 (m; 9H. Ar, PhCO), 8.32 (s; lH, CH=C), 10.22 (s; IH, NHCO). 
3.66 (s; 3H, COOMe), 7.31-7.48 (m; 5H, Ar, PhCO), 7.74-7.90 (m; 5H, Ar, PhCO, CH=C). 9.47 (s; 1H. 
NHCO). 

JH-~,HJ= 2.6 Hz. JCHNH= 11.3 Hz: 

2H, PhCO). 8.28 (d; 1H. CHNN, 9.37 (s; IH, NHCO); JCHNH= 12.3 Hz. 

NHCO); JCHNH=~~.O HZ, (COOH exchanged). 

9.21 (d; IH, CHNB, 9.24 (s; IH, NHCO); J C H ~ M ~ =  7.5 Hz. J c m =  12.9 Hz. 

lH, CHNB; JCHNH= 12.3 Hz. 

JCHNH= 12.6 Hz. 

NHCO); JCHNH= 12.6 Hz. 

We thank the Research Council of Slovenia for partial financial support 
of his investigation. 

Experimental Part 

Melting points: Kofler micro hot stage.- 'H-NMR spectm: JEOL 90 Q 
FT spectrometer, TMS as int  standard.- Elemental analyses for C, H. and 
N: Perkin-Elmer CHN Analyser 240'C.- Methyl 2-benzoylamino-3-di- 
methylarninopropenoate was prepared according to lit."). 

General procedure for the preparation of substituted methyl 
2-benzoylaniino-3-anilinopropenoates (8) 

A mixture of 6 (2.48 g. 0.01 mole) and substituted anilines 7 (0.01 mole) 
in ethanol (5 ml) and conc. HCI ( 1  ml) was heated under reflux until all the 
starting material was consumed (1-25 h). The reaction was followed by 
TLC (DC Fertigplatten Kieselgel 60 F 254 with chloroform: methanol, 
201). The volatile components were evaporated in vacuo and the solid 

residue recrystallized from an appropriate solvent to give 8a-r. Experimen- 
tal and analytical details: Tables 1 and 2. 

Methyl2-benzoyl-3-(benzotriazolyl-l)propenoate (9) 

To a stirred ice-cord solution of 7 o (108 mg, 0.001 mole) in water (3 ml) 
and conc. HCI (2 rnl) a solution of NaNO2 (100 mg) in water (2 ml) was 
added dropwise. Stirring was continued for additional 30 min. The solid, 
which precipitated during this time, was collected, washed with ice-cold 
water and recrystallized from ethanol to give 9. Experimental and analyti- 
cal data: Tables 1 and 2. 

Methyl 2-benzoylamino-3-(benz0triazolyl-2)propemate (1 1) 

A mixture of 1H-benzotrizole (10; 286 mg. 0.002 mole) and 6 (4% mg, 
0.002 mole) in ethanol (5 ml) and glacial acetic acid (Iml) was heated 
under reflux for I5 h. The solvents were evaporated in vacuo and the solid 
residue recrystallized from ethanol to give 11. Experimental and analytical 
details: Tables 1 and 2. 
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