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Biologically Active Compounds. III.

The Synthesis of a-Alkylamino-a-arylacetamides*

Akira TAKEDA and Satosi WADA

Department of Synthefcs Chemistry

(Received March 15, 1968)

A series of a-monoalkylamino-a-arylacetamides and a-dialkylamino-a
arylacetamides have teen synthesized via the corresponding nitriles. Some of
these comfoull'ls have been found to exhibit moderate activity as herbicides.

This work has been done as an extension of
our early study on the synthesis of N-aryl
glycinonitriles and N-arylglycinamides t, 2) to
investigate the plant growth regulating ac
tivities of a-alkylamino-a-arylacetamides, and
whether the amino linkage might be substi
tuted for the ether linkage ofa-methoxyphenyl
acetic acid without destroying its well-known,
characteristic mode of action3) as is the case
with phenoxyacetic acid derivatives.

a-Dialkylamino-a-arylacetamides were syn-

thesized by the hydrolysis of the corre
sponding nitriles which were prepared from
aldehyde-bisulfite adduct, dialkylamine, and
sodium cyanide (see Method A or B in Scheme
I). a-Monoalkylamino-a-arylacetamides were
not obtained in good yields by the above pro
cedures, while the yields were improved when
the nitriles were prepared by the use of alde
hydes, hydrochloride of amines, and sodium
cyanide (see Method C in Scheme I).
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The physical properties, yields, and ana
lytical data of a-dialkylamino-a-arylacetoni-

* Presented at the Chugoku Siko~m Local Meeting
of the Chemical Society of Japan, Okayama,
Japan, October 12, 1967.

triles, a-dialkylamino-a-arylacetamides, and a

mono-alkylamino-a-arylacetamides are sum
marized in Table I, II, and III, respectively.
Examples of infrared spectra are given in
Figure I.
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It has been found that some of the title
compounds such as a-ethylamino-a-(4-bromo
phenyl)acetamide (22), a-methylamino-a-(2,4
dichlorophenyl)acetamide (29), a-ethylamino-

a-(2, 4-dichlorophenyl)acetamide (30), a-ethyl
amino-a-(4-tolyl) acetamide (34), a-methyl
amino-a-( 4-methoxyphenyl)acetamide (35)
had moderate activity as herbicides.

a

b

1:"

Fig. I. Infrared spectra of: (a) 7, liquid
film; (b) 15, nujo I; (c) 30, nujol.

Table 1. a-Dialkylamino-a-arylacetonitriles

I % found

ICrH~-
50.1114.79110.95

50.39
1

4.74]11.61

61.60
1

5.63

1

' 13.97

64.896.7112.10

61.d5.90 13.48

64.5716.8713.03

69.09
1
8.43 9.49

52.6314.66112.51

I

96 calcd
Formula . C

I HI N
-

I

II. 721A 117-118/4 77.1 I CIOHllBrN2 50.22 4.64

A (46-48) 88.5 j CIOHllBrN2 50.22 4.64 11.72
1A (36-39) 90.4 I CIOHllC1N2 61.70 5.70 14.39,

A 142-144/10 57.2 i Cl2HI5CIN2 I64.716.79

1

12.58
1

A 108-109/3 85.51 CIOHllCIN2 61.705.70 14.39
1B 118-119/3 69.01 C12HI5CIN2 64.716. 791 12.58
1

A 164-166/3 59.0 I CI6H23CIN2 68.9218.3111O·05~
B 130-133/4 74.7 CioHIOClzN2 52.42

1

4.40 12.23
1

!. IBP/mm orllYield, I
R" I[ Metho:l I

i (mp), DC, 96

I

CRa I
CRa II

CHa

C2H5 I
CRa CHa !

C2H5 C2B"5 I
n-C4R91 n-C4R9

CRa CHa I

I R'

I CRa

I CRa

I

CRa

C2B"5

Compd. R

I 2-Br

2 4-Br

3 2-CI

4 2-CI

5 3-CI

6 4-CI

7 4-CI

8 : 2,4-CIz

Experhnental Section

Melting points and boiling points are uncor
rected and the compounds listed in Table I,
II, and III are new.

a-Monoalkylamino-a-arylacetamides and £1'

dialkylamino-a-arylacetamides were prepared
by one of the following procedures adapted
from reported method. 4- la ) Three different
methods (A, la) B,4) and C1lJ) are illustrated by
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Tablc II. a-Dialkylamino-a-arylacetamides
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-co-mp~-R-I -~-,--R" '!Metho:':::C IYi~ld,1 ~~i~:~t -~'ormuI:--I-96calcd---f-%'i:~
96 a crystn b !-c-I-~I C I H I N

9 ' 2-Br 1 CHa CHa A '134-136 38.8 B -'C~~HlaBrN~046.7~~.091;0.90:46-.47-15.07111.04
10 '4-Br CHa CHa A 138-139 91.1 B CIOHlaBrNzO 46.715.0910.9047.045.13111.35

! , I I I
II 2-CI CHa CHa A ,112-114 60.7 B ClOHJaCI:-JzO 56.47

1

6.16

1

13.17
1

56.505.90

1

13.37

12 2-CI CZH5 CZH5 A 193-94,65.21 W ICIZHI7CI:'iZ059.8717.1211.6459.73:7.2111.50

13 3-CI CHa CHa .\ '155-156 80.8, B CIOHlaCINzO 56.47,6.16
1
13.17!56.d6.26,13.21

1 ill
14 4-CI CZE5 I B 123-124 91.4: B CI2HI7CI:'i20I'59.8y.12,11.64,60.0V·1011.85

15 4-CI n-C4Hsl A 127-129 66.3' B CIsH2,CIN20 64.748.49 9.4464.708.51' 9.18

__16. 2_,_4-_C.12. , .__~.C_·_H,a,..__.B_ 1~6-1181 64.5 W l~lOHI2C~N20i48.60:4.90lll ~34!48. 76:~~8111.9!
a Yields calculated after one recrystallization are given.
b B = benzene, \V = water.

Table Ill. a-Monoalkylamino-a-arylacetamides

C:IICO'\I-12

'\I-IW

comPd.1 R R'

-------- ---------- -- --------
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4-Br
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3-CI
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4-CI

2,4-Clz

2,4-C12

3,4-Clz

3,4-C12

4-CHa
4-CHa

4-CHaO

4-CHaO

i-CaH7

n-C4Hs
CHa

CZH5

CHa

CZH5

CHa

CZH5

CHa

C2H5

CH3

C2H5

CHa

CZH5

CHa

C2H5

CH3

CZH5

CH3

C2H5

·-1----1Yield,ISolvent I I. C 96 caled I 96-f-ou-n-d--
'Method Mp,oC i of re- Formula ---,----,---

I ?6
a I crystn

b I H ..,~_L~.l~~
C --78=-7917[:2-I-B- ·1'CIIHlS~;0-68.718.39 1457 68.918.18 14.45

C 85-86 I 37.5 'I W CI21-118:'\20 69.878.79 13.58 69.798.92 13.78
C 129-131; 56.9 W ICsrtllBr:"zO 44.464.56 11.53 44.724.83 11.23

C 114-115: 52.9 W !ClOH13BrNzo 46.715.09 10.90 47.005.25 10.59

C 162-163,54.71 B CsHllBrN~O 44.464.56 11.53 44.474.67 11.23

C 130-131157.0 I B iClOH13Br:\zO 46.715.09 10.90 46.72\5.24 10.66
1 '

C 120-121: 49.3 W ICsHllCI'\20 54.415.58 14.10 54.465.59 13.42

C 101--102: 43.7 W IClOH13CIN20 56.476.16 13.17 56.59
1

6.35 13.14

C 121-122 42.3 WCsI-IllCI'\20 54.41
1

5.58 14.10 54.70
1

5.78 13.76

C 128-130' 36.7 W {:IOH13CI:\20 56.47

1

6.16 13.17 56.49
1

6.35 13.27

C 151-152: 61.2 W !CSHllCI:-J20 54.415.58 14.10, 54.36

1

5.59 14.12

C 129-130, 58.7 W ]CloHI3CI:\'20 56.47
1

6.16 13.17 56.666.31 13.01

C 107-108, 69.1 B ICsl-llOCI2'\20 46.37
1

4.32 12.02, 46.54,4.53: 11.69

C 69-71 i 46.7 W ICIOH12C12'\20 4860
1

4.90 11.34 48.881',5. 13

t

' 11.08
C 158-159\48.4 W,CsHlOC12,\ZO 46.37(32 12.02 46.62

1

4.58 11.64

C 138-13954.5 B 'ClCH12C12'\ZO 48.604.90 11.34 48.845.141 11.02
, I 1 1 ,

C 164-165' 36.0 W IC,:IOHJ4'\20 67. 38r 92 15.72

1

67.60,B- 071 15.74
C 144-1451

1
41.6 W CllHlS'\ZO 68.71,8.39 14.57 68.78,8.51114.55

C 166-167, 36.3 I B ICIOH 14'\Z02 1 61.83,7026 14.43
1

61.787.34 14.23

C ,132-133,70.1, B !CllHlS'\202 63.447.75
1

13.45, 63.67,7.86,13.38

a Since these aminonitriles were not isolated, yields are based on the amount of aldehyde used.
Yields calculated after one recrystallization are given.

b B = benzene, \V = water.
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the following experiments.
Method A. a-eN, N-DiInethylamino)-a

(2-chlorophenyl)acetonitrile (3.) -- With
stirring, 20 g (0. 14 mole) of 2-chlorobenzalde

hyde was added to a slurry of 15 g (0.14 mole)
of sodium bisulfite in 30 ml of water. After
heating for 15 min on a water bath, 24 g (0.21
mole) of 40 5'6 aqueous dimethylamine was
added and then stirred for 30 min. The result
ing mixture was cooled in an ice-water bath
and a solution of 7.6 g (0.15 mole) of sodium
cyanide in 20 ml of water was added dropwise
at 100. The mixture was stirred at room
temperature for an additional 3 hr. The oil was
separated and it was combined with ethereal
extract of the aqueous layer. The ethereal
extract was washed with water and dried over
anhydrous sodium sulfate. The solvent was
removed ill caruu. The residue was recrystal
lized from ethanol to give 23.7 g (90.496) of 3,
mp 36-37°. IR: 2200 em-I (nitrile J,I CcccN).

a-eN, N -Dimethylamino) -a-(2-chloro
phenyl)acetamide (11).--- To a 25 ml of
concentrated sulfuric acid was added dropwise
21. 5 g (0.11 mole) of aminonitrile 3 with
stirring. The stirred mixture was heated for
30 min at 50-60° and the stirring continued
for 3 hI' at room temperature. The reaction
mixture was poured slowly onto 100 g of crush
ed ice. When the solution was neutralized
with concentrated ammonium hydroxide there
precipitated a solid, which was collected on a
filter and washed with cooled water, and dried.
The crude product, on recrystallization from
water, gave 16.9 g (64.596) of 11, mp 111-
113°. Further rccrystallizations from water
gave a pure sample of mp 112-114°. IR:
3330, 3130 (amide J,I NH) and 1680 cm- l (amide
J,I C=O).

Method B. a-(N,N-Dimethylamino)-a
(2,4-dichlorophenly)acetonitrile (8). ---
To a stirred solution of 25 g (0.24 mole) of
sodium bisulfite in 70 ml of water was added
25 g (0.14 mole) of 2,4-dichlorobenzaldehyde
in 70 ml of ethanol and heated on a water
bath for 40 min. Upon cooling the solid was
collected on a filter. To a stirred slurry of
2,4-dichlorobenzaldehyde-bisulfite addition
product in 150 ml of water was added dropwise
a solution of 13.8 g (0.21 mole) of sodium
cyanide in 40 ml of water with cooling and
stirred for an additional 3 hr. 2,4-Dichloro
mandclonitrile, which separated from cooled

solution, was dissolved in 400 ml of ethanol
followed by the addition of 64 g (0.56 mole) of
4096 aqueous dimethylamine. The mixture
was allowed to stand for overnight. After the
removal of solvent and excess dimethylamine,
the residue was taken up in ether, washed with
water, and dried over anhydrous sodium
sulfate. The solvent was removed ill mruo. The
residue was distilled to give 24.3 g (74.196) of
8, bp 130-133°/4 mm. IR: 2220 cm- l (nitrile
J,I C =-- N).

a-(N,N-Dimethylamino) -a- (2,4-dichloro
phenyl)acetamide (16). -- This amide was
prepared from aminonitrile 8 in the same
manner as described in method A for amino
amide 11. A total of 16.9 g (64.596) of 16, re
crystallized from water, was obtained, mp 116
-118°. IR: 3340,3130 (amide J,I NH) and 1680
cm- l (amide J,I C = 0).

Method C. a-(N-Methylamino)-a-(2
bromophenyl)acetamide (19). -- To a
stirred solution of 10. I g (0.15 mole) of methyl
amine hydrochloride in 75 ml of water was
added a solution of II. 0 g (0.23 mole) of
sodium cyanide in 20 ml of water and treated
portionwise with a solution of 27.8 g (0.15
mole) of 2-bromobenzaldehyde in 40 ml of
methanol. After stirring for 3 hI', the oil was
separated and washed with water. The oily
aminonitrile was converted with concentrated
sulfuric acid to amide as described in the
method A. Recrystallization from water yield
ed 20.8 g (56.996) of 19, mp 127-129° and 129
-131 ° after further recrystallizations from
water. IR: 3200 (amine J,I NH) and 1695 cm- l

(amide J,I C=O).

This work was supported in part by a Scien
tific Research Grant from the Ministry of
Education, for which the authors are grateful.
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