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ABSTRACT OF THE DISCLOSURE 

Carbamides of the formula 

0 

wherein R’ is selected from the group consisting of hydro 
carbyl and substituted hydrocarbyl having up to four 
substituents, wherein the hydrocarbyl is selected from 
the group consisting of primary alkyl of not more than 
12 carbon atoms, benzyl and phenyl, and wherein the 
substituents on the hydrocarbyl are selected from the 
group consisting of nitro, chlorine, bromine, alkoxy of 
not more than 4 carbon atoms, alkyl of not more than 4 
carbon atoms and phenyl; and R is selected from the 
group consisting of hydrocarbyl and substituted hydro— 
carbyl having up to four substituents, wherein the hydro 
carbyl is selected from the group consisting of alkyl of 
not more than 12 carbon atoms, alkenyl of not more than 
12 carbon atoms, cycloaliphatic having at least 4 and not 
more than 8 carbon atoms, benzyl and phenyl, and where 
in the substituents on the hydrocarbyl are selected from 
the group consisting of chlorine, bromine, nitro, alkyl of 
not more than 4 carbon atoms, alkoxy of not more than 
4 carbon atoms and phenyl are useful in the control of 
plant systems and pathogenic microorganisms. 

This application is a continuation-in-part of application 
Ser. No. 310,847, ?led Sept. 23, 1963, now abandoned. 

This invention relates to novel carbamides and to proc 
esses for their preparation. The carbamides of this inven 
tion have biological toxicant properties and can be used r 
to control the growth of plant systems and to control 
pathogenic microorganisms. 
The carbamides of this invention are prepared by a 

process which comprises reacting an N-substituted car— 
bamic acid ester with oxalyl chloride in accordance with r 
the following representative synthesis: 

wherein R1 is selected from the group consisting of hydro 
carbyl and substituted hydrocarbyl having up to four sub 
stituents, wherein the hydrocarbyl is selected from the 
group consisting of primary alkyl of not more than 12 
carbon atoms, benzyl and phenyl, and wherein the sub 
stituents on the hydrocarbyl are selected from the group 
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consisting of nitro, chlorine, bromine, alkoxy of not more 
than 4 carbon atoms, alkyl of not more than 4 carbon 
atoms and phenyl; and R is selected from the group con 
sisting of hydrocarbyl and substituted hydrocarbyl having 
up to four substituents, wherein the hydrocarbyl is se 
lected from the group consisting of alkyl of not more 
than 12 carbon atoms, alkenyl of not more than 12 car 
bon atoms, cycloaliphatic having at least 4 and not more 
than 8 carbon atoms, benzyl and phenyl, and wherein 
the substituents on the hydrocarbyl are selected from 
the group consisting of chlorine, bromine, nitro, alkyl of 
not more than 4 carbon atoms, alkoxy of not more than 
4 carbon atoms and phenyl. 
The process of this invention by which the carbamides 

are prepared involves reacting oxalyl chloride with a sub 
stantially equimolar amount of an N-substituted carbamic 
acid ester of the de?ned con?guration. The N-substituents 
can vary widely but the esterifying group must be one of 
the narrower scope to eliect the formation of the new 
compounds. The reaction is conducted in an inert aro 
matic solvent medium, for example benzene, xylene, 
toluene, chloroxylene, chlorotoluene, 1,4-dichlorobenzene 
and other aromatic and halogen substituted aromatic 
hydrocarbons. The reaction mixture should be heated but 
temperatures as low as about 30° C. will effect a useful 
result. Higher temperatures, for example the re?ux tem 
perature of the chosen solvent medium, produce preferred 
rates of reaction. Temperatures as high as about 180° C. 
will be useful; however, decomposition of the product 
takes place if this temperature is exceeded. 
When the reaction has been completed or has pro 

ceeded to a desired extent, the product can be separated 
from the solvent medium by the addition of a suitable 
non-solvent which is miscible with the solvent medium, 
for example n-hexane or any other aliphatic petroleum 
fraction. This reduces the solubility of the product in the 
solvent medium and causes precipitation of the product. 
The reduction in temperature also aids in the separation 
of the desired product. The solid product can be separated 
by ?ltration and puri?ed, if desired, by recrystallization 
from a suitable solvent, for example acetone. 

Further details of the procedure and the novel com 
pounds so prepared are set forth in the following examples. 

EXAMPLE 1 

A solution of 22 grns. of methyl 3,4-dichlorocarbanilate 
and 12.7 gms. of oxalyl chloride in 50 ml. benzene was 
heated at re?ux temperature for six hours. The product 
N- ( 3,4-dichlorophenyl ) -N-carbomethoxyoxamyl chloride 
was separated from the benzene by the addition of 200 
ml. of hexane to the cooled solution. Upon recrystalliza 
tion from toluene white platelike crystals (M.P. 100.4 to 
1012’ C.) were formed. 

EXAMPLE 2 

The procedure of Example 1 was repeated except that 
ethyl 3,4-dichlorocarbanilate was used in place of the 
methyl ester. The resulting product (M.P. 102~l03° C.) 
was found to have the structure 

‘i til-O-CH2-CH: 
C1 

C1 H 
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EXAMPLE 3 

The reaction product of oxalyl chloride and n-propyl 
3,4-dichlorocarbani1ate was found to have a melting point 
of 56—57° C. and the structure 

The phenyl ester of N-allylcarbarnic acid was heated 
with oxalyl chloride in a toluene solution. The resulting 
product was found to have the structure: 

0 

" Q /o—o— 
CH2=CH—CHz-N 

G—G——C1 
II I! 
O 0 

EXAMPLE 5 

Benzyl N-ethylcarbamate was heated at re?ux tempera 
ture with oxalyl chloride in a 1,4-dichlor0benzene solu 
tion. After re?uxing for three hours the product was iden 
ti?ed as that of the structure: 

HaQz-N 

arr-C1 0 6 
EXAMPLE 6 

Using the procedure of Example 1 oxalyl chloride was 
reacted with phenyl N-3,4-dichlorocarbanilate in a xylene 
solution. Heating at re?ux temperature for four hours 
produced a reaction mixture which upon cooling and 
dilution with n-hexane produced a product of the struc 
ture: 

C-(?-Cl 
o 0 

EXAMPLE 7 

The reaction at re?ux temperature in a chlorotoluene 
solution between oxalyl chloride and Z-ethylhexyl car 
banilate produced a product of the structure: 

0113 

H2 

"All-431 0 6 
EXAMPLE 8 

Using the procedure of Example 1 except that n-butyl 
N-cyclohexylcarbamate was used in place of the methyl 
3,4-dichlorocarbanilate. The product was identi?ed as 
N-carbobutoxy-N-cyclohexane oxamoyl chloride, 

EXAMPLE 9 

In a toluene solution oxamyl chloride and N-benzyl 
n-propylcarbamate were heated at 115° C. for 16‘ hours. 
The product was identi?ed as N-benzyl-N-carbon-n-pro 
poxy oxamyl chloride. 

EXAMPLE 10 

A xylene solution containing equal mols of oxalyl chlo 
ride and N-ethylmethylcarbamate was heated at reflux 
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for 10 hours. The product was identi?ed as having the 
structure: 

if 

ll II 
o 0 

Useful compounds may also be prepared by reacting 
oxalyl chloride with other esters of N-substituted car 
bamic acids by the procedures above described to obtain 
the following: 

0 01 

O G H2---- 0 H3 

Although the invention has been described with respect 
to speci?c modi?cations, it is not intended that the de 
tails thereof shall be limitations on the scope of the in 
vention except to the extent incorporated in the following 
claims. 
What is claimed is: 
1. Compound of the formula 

II 
0-0 B1 

wherein R1 is selected from the group consisting of hydro 
carbyl and substituted hydrocarbyl having up to four 
substituents, wherein the hydrocarbyl is selected from the 
group consisting of primary alkyl of not more than 12 
carbon atoms, benzyl and phenyl, and wherein the sub 
stituents on the hydrocarbyl are selected from the group 
consisting of nitro, chlorine, bromine, alkoxy of not more 
than 4 carbon atoms, alkyl of not more than 4 carbon 
atoms and phenyl; and R is selected from the group con 
sisting of hydrocarbyl and substituted hydrocarbyl having 
up to four substituents, wherein the hydrocarbyl is selected 
from the group consisting of alkyl of not more than 12 
carbon atoms, alkenyl of not more than 12 carbon atoms, 
cycloaliphatic having at least 4 and not more than 8 car 
bon atoms, benzyl and phenyl, and wherein the substit 
uents on the hydrocarbyl are selected from the group con 
sisting of chlorine, bromine, nitro, alkyl of not more than 
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4 carbon atoms, alkoxy of not more than 4 carbon atoms 
and phenyl. 

2. Compound of claim 1 wherein R is primary alkyl of 
not more than 12 carbon atoms. 

3. Compound of claim 1 which is N-3,4-dichlorophenyl 
N-carbomethoxy oxamyl chloride. 

4. Compound of claim 1 which is N-benzyl-N-carbo-n~ 
propoxy oxamyl chloride. 

5. Compound of claim 1 which is N-ethyl-N-carbo 
benzoxy oxamyl chloride. 

6. Compound of claim 1 which is N-(n-propyl)-N 
carbophenoxy oxamyl chloride. 

7. Compound of claim 1 which is N-ethyl-N-carboxy 
methoxy oxamyl chloride. 

6 
References Cited 

UNITED STATES PATENTS 
4/1965 Smith et al. ______ __ 260-471 

OTHER REFERENCES 

Compt. Rend. by Najer et 211., vol. 242 (1956), pages 
2727-2729 relied on. 

3,178,470 

LORRAINE A. WEINBERGER, Primary Examiner 
1° L. A. THAXTON, Assistant Examiner 

US. Cl. X.R. 

71-—l11; 260-468, 479, 482 


