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Melting           Synthesis  Example                           Compound
Point           Procedure      35.     2-methylallyl
m-[(methylcarbamoyl)oxy] carbanilate  126-7     See below      36.
2-propynyl m-[(methylcarbamoyl)oxy] carbanilate    128-9[err]    As in Ex.
35.      37.     methyl m-[(dimethylcarbamoyl)oxy]-N-
methylcarbanilate                               71-3 (78-9[err]  See below
after
sublimation)      38.     methyl m-[(diisopropylcarbamoyl)oxy] carbanilate
113-4[err]   As in Ex. 37.      39.     methyl
m-[(butylmethylcarbamoyl)oxy] carbanilate     86-8[err]   As in Ex. 37.
40.     sec-butyl m-[(diethylcarbamoyl)oxy] carbanilate     58-60[err]   As
in Ex. 37.      41.     S-ethyl m-[(methylcarbamoyl)oxy] thiocarbanilate
154-5   As in Ex. 14.     41.     42.     methyl
m-[((m-chlorophenyl)carbamoyl]oxy]              carbanilate
159-61  As in Ex. 16.      43.     cyclohexyl m-[(methylcarbamoyl)oxy]
carbanilate                  See below      44.     phenyl
m-[(methylcarbamoyl)oxy] carbanilate       163.0-3.5[err] Intermediate
made asin
Ex. 43, reacted
as in Example 16.      45.     2-methoxyethyl m-[(methylcarbamoyl)oxy]
carbanilate  84-5[err]   As in Ex. 35.      46.     benzyl
m-[(methylcarbamoyl)oxy] carbanilate      120.0-20.5[err]  See below
EXPERIMENT                 the intermediate, methyl m-hydroxycarbanilate
To a solution of 43.6 g of m-aminophenol  melting at 94-6.
15      in 250 ml of dry acetonitrile was added 18.9 g    To a stirred
solution of 5.5 g of methyl m- 5  of methyl chloroformate at a rate which
main-  hydroxycarbanilate and two drops of triethyl-     tained the
temperature of the solution below  amine in 75 ml of ether, 2.3 g of methyl
iso-     40[err]. The resultant mixture was stirred for one  cyanate was
added dropwise. The mixture     hour at room temperature and for two hours
was stirred and refluxed for 18 hours and  20     at reflux temperature,
then cooled. The preci-  cooled. The white crystalline product was 



10 pitate of m-aminophenol hydrochloride was  isolated by filtration. A
yield of 4.5 g of     removed by filtration and the filtrate was  methyl m
- [(methylcarbamoyl)oxy] carbanil-     evaporated to dryness. The crude
product was  ate, melting at 130-2[err], was obtained. On re-
recrystallized from water to yield 11.0 g. of  crystallization from
toluene, this ester melted  25
at 131[err].            Analysis:                  Calculated for [err]:  C
53.36, H 5.39, N 12.49;                                    Found:  C 53.80,
H 5.57, N 12.45.  30                EXAMPLE 1.                   and the
crude product was recrystallized from  35       A mixture of 25.0 g of
methyl m-hydroxy-  ethyl acetate to yield 24.3 g of solid melting
carbanilate, 11.2 g of ethyl isocyanate, and  at 146-50[err].
Recrystallization from toluene     five drops of triethylamine was heated
in a  gave  methyl  m  - [(ethylcarbamoyl)oxy]     stoppered flask at
60[err] for three hours, cooled, carbanilate melting at 156-7[err].  40
Analysis:                  Calculated for [err]:  C 55.45, H 5.92, N 11.76;
Found:  C 55.57, H 5.98, N 11.52.
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8.                   60[err] for three hours, cooled, and filtered to   -
Allyl isocyanate (16.4 g) was added drop-  yield 35.7 g of crude product.
Recrystal-   ise to a solution of 30.0 g of methyl m-  lization from ethyl
acetate or from methanol   hydroxycarbanilate and 2.1 g of 1,4 - di-  gave
methyl m - [(allylcarbamoyl)oxyl carb-  10   5  azabicyclo[2.2.2]octane in
300 ml of ethyl  anilate melting at 147-8[err].     acetate. The reaction
mixture was heated at            Analysis:                   Calculated for
[err]:  C 57.59, H, 5.64, N 11.20;                     Found:  C 57.61, H
5.74, N 10.91.  15                 EXAMPLE 9.                    addition
of 500 ml of water and 500 ml of       The intermediate methyl m - hydroxy
- N-  ether. The aqueous layer was extracted with     methylcarbanilate was
prepared as follows:  ether and the combined ether layers were     Methyl
chloroformate (14.2 g) was added  washed with a 5% hydrochloric acid
solution  30     dropwise to a solution of 36.9 g of m - (methyl-  and with
water. After drying the ether solu- 20  amino)phenol in 300 ml of
acetonitrile, main-  tion over magnesium  sulfate, the ether was
taining the temperature at 25[err]. When the  evaporated to yield 20 g of
light yellow oil.     addition was complete, the mixture was heated  A
small portion of this crude methyl m- 



to 55[err], stirred at this temperature for 2.5  hydroxy - N -
methylcarbanilate was distilled  35     hours, and cooled to room
temperature. The  to obtain an analytical sample boiling at 80[err] 25
acetonitrile was removed under reduced pres-  (5 X 10[err]mm).     sure and
the residual oil was dissolved by            Analysis:
Calculated  for [err]:  C 59.66, H 6.12, N 7.73; 40
Found:  C 59.76, H 6.24, N 7.92.        Methyl isocyanate (5.0 g) was added
drop-  for three hours. The solvent was removed     wise to a solution of
the crude 14.5 g methyl  to yield 18.9 g of crude methyl N - methyl-     m
- hydroxy - N - methylcarbanilate and 20  m  - [(methylcarbamoyl)oxy]
carbanilate, a     drops of triethylamine in 150 ml of benzene.  yellow
oil. A small portion of this oil was 50 45  The reaction mixture was
stirred at room   distilled to give an analytical sample boiling
temperature for 1.5 hours and heated at 57[err]  at 85[err] (5 X 10[err]
mm).             Analysis:                   Calculated for [err]:  C
55.45, H 5.92, N 11.76; 55                                   Found:  C
55.35, H 6.09, N 11.81.                     EXAMPLE 10.
ratus until the theoretical amount of hydro-       m-Nitrophenol (100.0 g)
was added portion-  gen had been absorbed. The catalyst was  75     wise to
a solution of 38.8 g of sodium meth-  removed by filtration and the
filtrate was     oxide in 300 ml of methanol, the solution  concentrated to
dryness. The residual yellow 60  was heated at 60-65[err] for 1.5 hour,
then  oil solidified on standing and was recrystal-     evaporated to
dryness. This sodium salt of m-  lized from a benzene-petroleum ether
mixture     nitrophenol (111.0 g) was dissolved in 700 ml  to yield 80.0 of
m-aminophenyl dimethyl-  80     of dioxane, and 67.3 g of dimethylcarbamoyl
carbamate melting at 80-6[err].     chloride was added dropwise over a
one-half    To a solution of 9.9 g of methyl chloro- 65  hour period. The
reaction mixture was heated  formate in 50 ml of benzene, a solution of
at 60-65 for two hours, stirred overnight at  18.0  g  of the m-aminophenyl
dimethyl-     room temperature, then poured into 3300 ml  carbamate and
10.1 g of triethylamine in 175  85     of water. After stirring for one
hour the crude  ml of benzene was added dropwise, maintain-
m-nitrophenyl dimethylcarbamate (107.0 g,  ing the temperature of the
reaction at 25- 70  m.p. 48-55[err]) was isolated by filtration, and
30[err]. After the addition was complete, the     dissolved in 600 ml of
ethyl acetate. Platinum   mixture was stirred for one hour at 40[err] and
oxide (0.4 g) was added and the mixture was  for one hour at room
temperature, then poured  90     hydrogenated in a Parr hydrogenation appa-
into 250 ml of ether. The solid was collected          



by filtration, washed with water to remove  3.5 g of product was obtained
by concentra-  5     the amine hydrochloride, yielding 11.9 g of  tion of
the filtrate. Recrystallization from     crude methyl m -
[(dimethylcarbamoyl)oxyl  benzene-hexane mixture raised the melting
carbanilate melting at 144-5[err]. An additional  point to 145.0-5.5[err].
Analysis:  10               Calculated for [err]:  C 55.45, H 5.92, N
11.76;                                      Found:  C 55.57, H 6.03, N
11.79.                     EXAMPLE 11.                  at 55-60[err],
cooled, and the precipitate of       A suspension of 4.6 g of sodium
hydride  sodium chloride removed by filtration. The     in oil was added
slowly to a solution of  filtrate was concentrated to dryness, the resi-
25 15  16.7 g of methyl m-hydroxycarbanilate in 50  due was washed with
pentane, and triturated     ml of N,N-dimethylformamide and 200 ml of  with
water to give a crude solid product.     xylene, maintaining the
temperature at 30-  After filtration  and recrystallization  from
35[err]. The mixture was stirred for one hour,  aqueous methanol, a yield
of 16.2 g of methyl     then 13.6 g of diethylcarbamoyl chloride was
m-[(diethylcarbamoyl)oxy] carbanilate was 30 20  added dropwise,
maintaining the temperature  obtained. A  small portion was distilled at
at 30-35. When the addition was complete,  120[err] (0.015 mm) to give an
analytical sample     the reaction mixture was heated for one hour  melting
at 94-5[err].            Analysis:  35               Calculated for [err]:
C 58.63, H 6.81, N 10.52;                                      Found:  C
58.58, H 6.74, N 10.76.                     EXAMPLE 12.
dropwise to a solution of 45.9 g of the       Methyl m-hydroxycarbanilate
(33.4 g) was  chloroformate ester of methyl m - hydroxy-  50     converted
to the sodium  salt with sodium   carbanilate in 300 ml of ethyl acetate,
main- 40  hydride as described in Example 12. This  taining the temperature
at 25-30[err]. The mix-     sodium salt was added portionwise to a solu-
ture was stirred for one hour and allowed     tion of 19.8 g of phosgene in
300 ml of  to stand overnight. The precipitate of amine     ethyl acetate,
maintaining the temperature at  hydrochloride was removed by filtration and
55     -5 to 0[err]. The mixture was stirred.for one  the filtrate was
concentrated to dryness. The 45  hour as it warmed to room temperature,
then  cruude methyl m - [[(2 - methylallyl)carb-     filtered to yield 44 g
of the chloroformate  amoylloxy]  carbanilate  was recrystallized     ester
of methyl m-hydroxycarbanilate.     several times from a benzene-hexane
mixture       2-Methylallylamine (28.4 g) was added  to obtain a sample
melting at 127.5-8.5.    60            Analysis:
Calculated for [err]:  C 59.08, H 6.10, N 10.60;
Found:  C 59.29,  H 6.27, N 10.78.                     EXAMPLE 13.
dual oil was dissolved in ether and the ether  75 65    A solution of 18.0
g of m-aminophenyl di-  layer was washed with a cold 5% solution of
methylcarbamate (see Ex. 11) and 10.1 g of  hydrochloric acid and with
water. After dry- 



triethylamine in 200 ml of benzene was added  ing the solution over
magnesium sulfate, the     to a solution of 14.3 g of sec-butyl chloro-
ether was removed to give a red oil which     formate in 50 ml of benzene,
maintaining the  crystallized on standing. After recrystallization  80 70
temperature at 25-30[err]. The mixture was  from  a benzene-hexane mixture,
a yield of     stirred for one hour at 45-50[err], and allowed  13.5 g of
sec-butyl m-[(dimethylcarbamoyl)-     to stand over the weekend. The amine
hydro-  oxy] carbanilate, melting at 92.5-4.0[err], was     chloride was
removed by filtration and the  obtained.     filtrate was concentrated to
dryness. The resi-  85        Analysis:                   Calculated for
[err]:  C 59.98, H 7.19, N 9.99;
Found:  C 59.94, H 7.06, N 10.13.
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EXAMPLE 14.                  perature, and the precipitate-(m-aminophenol
A solution of 43.6 g of m-aminophenol in  hydrochloride) was removed by
filtration. Con- 300 ml of acetonitrile was warmed to 35[err],  centration
of the filtrate gave 36.1 g of crude  10      and 22.0 g of S-methyl
chlorothioformate was  S-methyl m-hydroxythiocarbanilate melting at  5
added dropwise. The temperature of the mix-  135-9[err]. Two
recrystallizations from aqueous      ture rose to 55[err]. The mixture was
stirred  methanol raised the melting point to 139-      for two hours at
70[err], cooled to room tem-  40[err].   15        Analysis:
Calculated for [err]:  C 52.44, H 4.95, N 7.65;
Found:  C 52.31, H 5.07, N 7.52.         Methyl isocyanate (4.85 g) was
added drop-  and recrystallized from aqueous methanol to  25      wise to a
stirred suspension of 15.5 g of S-  yield 13.4 g of white crystals melting
at  20  methyl m-hydroxythiocarbanilate and 25 drops  153-8[err]. A second
recrystallization of the S-      of triethylamine in 150 ml of benzene.
When  methyl  m - [(methylcarbamoyl)oxy]thiocarb-      the addition was
complete, the mixture was  anilate produced a sample melting at 153.5-
heated to 70[err] for two hours, then cooled.  4.5[err].
30      The crude product was isolated by filtration              Analysis:
Calculated for [err]:  C 49.98, H 5.03, N 11.66;
Found:  C 49.71, H 4.77, N 11.79.                      EXAMPLE 16.
and filtered. The white solid was recrystal- 40  35    Cyclohexyl
isocyanate (11.8 g) was added  lized several times from  aqueous methanol 



dropwise to a solution of 15.0 g of methyl  to yield 14.0 g of methyl
m-[(cyclohexyl-      m-hydroxycarbanilate and 1.1 g of 1,4-diaza-
carbamoyl)oxy] carbanilate melting at 166-      bicyclo[2.2.2]octane in 150
ml of benzene.  7[err].      The mixture was refluxed for one hour, cooled,
45        Analysis:                    Calculated for [err]:  C 61.63, H
6.90, N 9.58;                                       Found:  C 61.83, H
7.13, N 9.83.                      EXAMPLE 25.                  and the
filtrate was concentrated to dryness.        A solution of m-aminophenol in
450 ml of  The residue was extracted with ether, the in- 60  50
acetonitrile was added dropwise to a stirred  soluble m-aminophenol was
removed, and the      solution of 54.6 g of tert-butyl chloroformate  ether
solution was extracted with cold 5%      in 200 ml of acetonitrile,
maintaining the tem-  hydrochloric acid solution and with water.
perature of the reaction mixture below 0[err].  The ether layer was dried
over magnesium      When the addition was complete, the mix  sulfate,
evaporated to dryness:and the residual 65  55  ture was allowed to warm to
room tempera-  solid recrystallized from aqueous methanol to      ture,
stirred for three hours, and allowed to  yield 13.5 g of tert-butyl
m-hydroxycarb-      stand for 48 hours. The mixture was filtered  anilate
melting at 135.0-5.5[err].      to remove the m-aminophenol hydrochloride,
Analysis:   70               Calculated for [err]:  C 63.14, H 7.23,  N
669;                                       Found:  C 62:99, H 7.48, N 6.90.
This intermediate was reacted with methyl  carbamoyl)oxy] carbanilate,
melting at 157-  75      isocyanate, following the procedure described
8[err]:      in Example 17, to yield tert-butyl m-[(methyl-           10
1,173,753           Analysis:                  Calculated for [err]: C
58.63, H 6.81, N 10.52;                                    Found:  C 58.65,
H 6.70, N 10.76.                    EXAMPLE 27.                  at room
temperature. The crude methyl m-  10 5    Hexyl isocyanate (13.4 g) was
added drop-  [(hexylcarbamoy1)oxy] carbanilate was iso-    wise to a
stirred solution of 16.7 g of methyl  lated by filtration and
recrystallized from    m-hydroxycarbanilate and 25 drops of tri-  aqueous
methanol to yield 24.2 g of pure    ethylamine in 200 ml of benzene, and
the  product melting at 115.5-6.5[err]. 



reaction mixture was stirred for nine hours  15        Analysis:
Calculated for [err]: C 61.20, H 7.53, N 9.52;
Found: C 61.19, H 7.40, N 927.                    EXAMPLE 28.          was
washed with a cold 5%  solution of       The reactants, 12.5 g of methyl
m-hydroxy-  sodium hydroxide and with water, dried over 20  carbanilate,
1.0 g of 1,4-diazabicyclo[2.2.2]=  magnesium sulfate, and concentrated to
dry- 30     octane, and 12.3 g of 1,1,3,3-tetramethylbutyl  ness. The
residue was recrystallized from     isocyanate, were mixed by hand, and the
mix-  aqueous methanol to yield 10.0 g of methyl     ture was heated in a
stoppered flask at 60[err]  m - [[(1,1,3,3 - tetramethylbutyl)carbamoyl] -
for eight hours. Hexane (100 ml) was added,  oxy] carbanilate, melting at
150-1[err]. A sec- 25  the mixture was filtered, and the crude solid  ond
recrystallization from aqueous methanol 35     product was dissolved in 500
ml of ethyl-  raised the melting point to 152.0-2.5[err].     acetate and
100 ml of ether. The solution            Analysis:
Calculated for [err]:  C 6333, H 8.13, N 8.69;
Found:  C 63.57, H 7.89, N 8.73.  40                EXAMPLE 31.
into ice water and the water extracted with  50       Pentyl chloroformate
(30.1 g) was added  ether. The ether solution was washed with     dropwise
to a solution of 43.6 g of m-amino-  10%  hydrochloric acid solution and
with     phenol in 300 ml of acetonitrile. The re-  water, dried over
magnesium sulfate and con-     action was exothermic and the temperature
centrated to dryness. The residual solid was 45  had risen to 42[err] by
the time the addition  recrystallized from a benzene-hexane mixture  55
was complete. The reaction mixture was  to yield 28.7 g of pentyl
m-hydroxycarbanilate     heated to 76[err], maintained at that tempera-
melting at 80.0-81.5[err]  Further recrystal-     ture for one hour, then
allowed to cool to  lization from benzene raised the melting point     room
temperature. The mixture was poured  to 82.5-3.0[err].  60        Analysis:
Calculated for [err]:  C 64.55, H 7.68, N 6.27;
Found: C 64.66, H 7.38, N 6.50.         Methyl isocyanate (4.9 g) was added
drop-  perature for two hours, then allowed to cool.      wise to a stirred
mixture of 16.7 g of pentyl The white solid was collected by filtration and
70 65  m-hydroxycarbanilate and 25 drops of tri-  recrystallized from
aqueous methanol to yield      ethylamine in 200 ml of benzene. When  17.3
g of pentyl m-[(methylcarbamoyl)oxy]      the addition was complete, the
solution was  carbanilate melting at 106.5-7.5[err].      heated to 65[err]
and maintained at this tem-             Analysis:   75
Calculated for [err]:  C 59.98, H 7.19, N 9.99; 



Found:  C 60.19, H 7.09, N 10.19.
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35.                  solution was washed with 10%  hydrochloric
2-Methylallyl chloroformate (26.8 g) was  acid solution and with water.
After drying the added dropwise to a solution of 43.6 g of m-  solution
over magnesium sulfate, the benzene     aminophenol in 300 ml of
acetonitrile. The  was removed under reduced pressure, to yield 5
temperature rose to 62[err] during the addition  a brown oil which
crystallized on standing. 15     and a solid settled out of the solution.
The  Recrystallization from  a benzene-petroleum     slurry was heated at
70 for two hours, cooled  ether mixture produced 17.3 g of 2 - methyl-
to room temperature, and filtered. The filtrate  allyl m-hydroxycarbanilate
melting at 66-7[err].     was concentrated to dryness, the residual oil A
second recrystallization from the same sol- 10 was dissolved in benzene,
and the benzene  vent raised the melting point to 68-9[err].    20
Analysis:             Calculated for [err]:  C 63.75, H 6.32, N 6.76;
Found:  C 64.04, H 6.49, N 7.03.        This intermediate was reacted with
methyl  [(methylcarbamoyl)oxy] carbanilate melting 25  isocyanate,
following the procedure described  at 126-7 after recrystallization from
aque-     in Example 32, to yield 2-methylallyl m-  ous methanol.  30
Analysis:                    Calculated for [err]:  C 59.08, H 6.10, N
10.60;                                      Found:  C 58.83, H 6.34, N
10.83.                     EXAMPLE 37.                  ness, the residual
oil dissolved in ether, and        A suspension of 4.0 g of sodium hydride
the ether solution washed with a cold 5% 35  in oil was added portionwise
to a solution of solution of sodium hydroxide and with water.      15.5 g
of methyl m - hydroxy - N - methyl-  After drying over magnesium sulfate,
the ether      carbanilate in 40 ml of  N,N - dimethyl-  was removed and
the residual semi-solid was  50      formamide and 160 ml of xylene. The
mix-  thoroughly washed with pentane to remove      ture was stirred at
55--60[err] for one hour, the oil. The crude product was recrystallized 40
cooled to 22[err], and 9.3 g of dimethylcarb-  from  a benzene-hexane
mixture to yield     amoyl chloride was added dropwise over a  methyl m -
[(dimethylcarbamoyl) oxy] - N-     15 minute period. The reaction mixture
was  methylcarbanilate melting at 71-3[err]. A small 55     stirred at room
temperature overnight, then  portion was sublimed at 80[err] (0.1 mm) to
give     filtered to remove the precipitate of sodium  an analytical sample
melting at 78-9[err]. 45  chloride. The filtrate was evaporated to dry-
Analysis: 



Calculated for [err]:  C 57.13, H 6.39, N 11.11; 60
Found:  C 57.22, H 6.63, N 11.28.                      EXAMPLE 43.
the amine hydrochloride, leaving 61.4 g of        Cyclohexyl chloroformate
(60.2 g) was  crude product. An additional 17.1 g of pro-  70     added
dropwise to a solution of 87.3 g of m-  duct were obtained by evaporation
of the     aminophenol in 700 ml of acetonitrile, main-  filtrate. The
combined samples were recrystal- 65  taining the temperature below 32[err].
When the  lized from aqueous methanol, and from an      addition was
complete, the mixture was re-  ethyl acetate-toluene mixture, to yield 52.6
g      fluxed for two hours, cooled, and filtered.  of cyclohexyl
m-hydroxycarbanilate melting  75      The solid was washed with water to
remove  at 179-80[err].             Analysis:                   Calculated
for [err]:  C 66.36, H 7.28, N 5.95;
Found:  C 66.43, H 7.32, N 6.16.  80    Methyl isocyanate (9.0 g) was added
drop-  hydroxycarbanilate and six drops of triethyl-      wise to a
solution of 35.3 g of cyclohexyl m-  amine in 300 ml of ethyl acetate. The
mix-              ture was refluxed for one hour, then concen-  carbanilate
was obtained by recrystallization of     trated to dryness. A yield of 20.9
g of cyclo-  the crude product from aqueous methanol and-     hexyl m -
[(methyl - [(methylcarbamoyl)oxy] -  from ethyl acetate.
Analysis:                    Calculated for [err]:  C 61.63, H 6.90, N
9.58;                                       Found:  C 61.74, H 7.17, N
9.46.  10                 EXAMPLE 46.                    was poured into
1200 ml of ice-water, the        Benzyl chloroformate (34.1 g) was added
suspension was stirred for one hour, and the     dropwise to a stirred
solution of 43.6 g of  crude product was collected by filtration and  20
m-aminophenol in 300 ml of acetonitrile.  recrystallized from a
benzene-hexane mixture.     The  temperature,  which  rose  to  40[err]  A
yield of 37.1 g of benzyl m-hydroxycarb- 15  during   the   addition,   was
increased  anilate, melting at 126-7[err] was obtained. A     to
55-60[err]  and   maintained   there  second recrystallization from
benzene raised     for two hours. After cooling, the mixture  the melting
point to 127.5-8.0[err].            25      Analysis:
Calculated for [err]:  C 69.12, H 5.39, N 5.76;
Found:  C 68.90, H 5.09, N 6.02. 



This intermediate was reacted with methyl  carbamoyl)oxy]   carbanilate
melting   at 30  isocyanate, following the procedures described
120.0-20.5[err] after recrystallization from aque-     in Example 32, to
yield benzyl m-[(methyl-  ous methanol.  35 Analysis:
Calculated for [err]:  C 63.99, H 5.37, N 9.33;
Found: C 64.20, H 5.12, N 9.20.         The compounds of Examples 1-46 were
flat pans was placed, to a depth of three     all tested for pre-emergence
and post-emer-  inches, a 1: 1 mixture of silt loam and sandy 40  gence
effectiveness with a variety of plants at  loam soil. In the soil were then
planted seeds     dosages of 6 pounds per acre of these toxic- of corn (Zea
mays), pea (Pisum sativum), pea-     ants. All were found to have
significant herbi-  nut (Arachis hypogaea), cotton (Gossypium   70
cidal properties. Typically the pre-emergence  hirsutum), and soybean
(Glycine max), at a     herbicidal activity of the toxicant was demon-
depth of approximately one inch, and seeds 45  strated as follows:
of oats (Avena sativa), flax (Linum  usitatis-       In flat pans was
placed, to a depth of  simum), mustard (Brassica juncea), lettuce     three
inches, a 1: 1 mixture of silt loam and  (Lactuca saliva), tomato
(Lycopersicum escu-  75     sandy loam soil. In the soil were then planted
lentum  Mill.), pigweed (Amaranthus retro-     seeds of crabgrass (Digitari
sanguinalis), Ger-  flexus), crabgrass (Digitaria sanguinalis), barn- 50
man hay millet (Setaria italica), yellow foxtail  yard  grass (Echinochloa
crusgalli), carrot     (Setaria glauca), flax (Linum usitatissimum),
(Daucus carota), cucumber (Cucumis sativus),     mustard (Brassica juncea),
and lettuce (Lactuca  safflower (Carthamus tinctorius), at a depth  80
sativa), at a depth of one-fourth to one-half  of one-fourth to one-half
inch. The flats were     inch. As soon as the seeds were planted and
watered, and the seeds allowed to grow in 55  the flats watered, the
toxicant was sprayed  the greenhouse for two weeks. Maintaining     on the
soil as an acetone-water solution, at an untreated control, the stand of
plants was     a rate equivalent to six pounds of toxicant  then sprayed
with a solution of the toxicant 85     per acre. Both the treated flats and
an un-  in aqueous acetone, at a rate equivalent to six     treated control
were held in the greenhouse  pounds of toxicant per acre. Both treated and
60  for approximately three weeks, after which  untreated plants were held
in the greenhouse     time the performance of the toxicant was  for two to
three weeks, after which the num-     assessed in terms of percent kill
with respect  ber of surviving plants were counted, and the  90     to the
untreated control.                     percent kill with respect to the
untreated con-       The post-emergence herbicidal activity of  trol was
determined. 65  the toxicant was demonstrated as follows: In    Other
examples of compounds falling with-
1,173,753                                 13     in the generic formulae
presented herein,  wherein [err] is the radical of an alcohol or     which
may be formulated into herbicidal com-  phenol of the formula [err],
60     positions and applied as herein illustrated are: 



[err]     methyl m-[(cyclopropylcarbamoyl)oxy] carb-  5      anilate
ethyl m-[(tert-butylcarbamoyl)oxy] carbanil-         ate     cyclopropyl  m
- [(isoproplycarbamoyl)oxy]         carbanilate                         is
the radical of a primary or secondary amine 10  propyl m - [(tert -
butylcarbamoyl)oxy] carb-  of the formula:-         anilate     butyl m -
[(tert - butylcarbamoyl)oxy] carb-         anilate     methyl
m-[(neopentylcarbamoyl)oxy]  carb- 15    anilate     methyl m - [(tert -
butylcarbamoyl)oxy] - N-         methylcarbanilate     methyl m -
[(piperidinocarbonyl)oxy] carb-         anilate 20  methyl m - [(tert -
butylmethylcarbamoyl)-         oxy] carbanilate     ethyl  m  -
[(ethylisopropylcarbamoyl)oxy]  is the radical of a m-aminophenol of the
carbanilate                         formula: -     S - methyl m - [(tert -
butylcarbamoyl)oxy] 25     thiocarbanilate     methyl N - ethyl - m -
[(methylcarbamoyl)-         oxy] carbanilate     S - methyl m -
[(isopropylcarbamoyl)oxy]         thiocarbanilate 30  ethyl m - [[(2 -
methylallyl)carbamoyl]oxy]  and X is oxygen or sulfur with the proviso
carbanilate                         that [err] is not a methyl group when
70        It is clear that the classes of m-(carbamoyl-             RB
oxy)-carbanilate esters described and illustrated     herein are
characterized by herbicidal activity, 35  and that the degree of this
activity varies     among specific compounds within these classes     and
to some extent among the species of plant     to which these compounds may
be applied.  is a methylamino group and X is oxygen.     Thus, selection of
a specific herbicidal com-    2. Compounds as claimed in claim  1 in 40
pound to control undesirable plant species  which [err] is an aliphatic
hydrocarbon radical.    without injury to a desired crop species may    3.
Compounds as claimed in any preced-  75    readily be made.
ing claim in which [err] [err] [err] and [err] con-      The active
herbicidal compounds of this  tain only carbon and hydrogen.    invention
may be formulated and/or applied    4. Compounds as claimed in any preced-
45  with  insecticides, fungicides, nematocides,  ing claim  in which RB is
a hydrocarbon    plant growth regulators, fertilizers, and other  radical
and [err] is hydrogen or a hydro-  80    agricultural chemicals and may be
used as  carbon radical.    effective soil sterilants as well as in
herbicidal    5. Compounds as claimed in any preced-    applications. In
applying  an  active com-  ing claim in which [err] is a hydrogen atom or
50  pound of this invention, whether formulated  a methyl group. 



alone or with other agricultural chemicals,    6. Compounds as claimed in
claim 4 or 5  85    an effective amount and concentration of the  in which
the sum of the lengths of the longest    m - [(N - substituted -
carbamoyl)oxy] carb-  straight chain, or single carbon, of the [err]
anilate ester is of course employed.       substituent and the longest
straight chain, or                                             single
carbon, of any [err] substituent is at most 55   WHAT WE CLAIM IS:-
four carbon atoms.                      90      1. Herbicidal m -
(carbamoyloxy) carb-    7. Compounds as claimed in any of claims
anilates of the formula:-               4 to 6 in which [err] is an
aliphatic hydrocarbon                                             radical
of one to four carbon atoms and X
is oxygen.                                               8. Compounds as
claimed in claim  7 in  95
which [err] is alkyl of one to four carbons
and X is oxygen.                                                1,173,753
13     in the generic formulae presented herein,  wherein [err] is the
radical of an alcohol or     which may be formulated into herbicidal com-
phenol of the formula [err],           60 positions and applied as herein
illustrated are:     methyl m-[(cyclopropylcarbamoyl)oxy] carb- 5
anilate     ethyl m-[(tert-butylcarbamoyl)oxy] carbanil-         ate
cyclopropyl  m - [(isoproplycarbamoyl)oxy]         carbanilate
is the radical of a primary or secondary amine 10  propyl m - [(tert -
butylcarbamoyl)oxy] carb-  of the formula: -         anilate     butyl m -
[(tert - butylcarbamoyl)oxy] carb-         anilate     methyl m-
[(neopentylcarbamoyl)oxy]  carb- 15     anilate     methyl m - [(tert -
butylcarbamoyl)oxy] - N-              [err]         methylcarbanilate
methyl m- [(piperidinocarbonyl)oxy] car-         anilate
65 20  methyl m - [(tert - butylmethylcarbamoyl)-         oxy] carbanilate
ethyl  m  - [(ethylisopropylcarbamoyl)oxy]  is the radical of a
m-aminophenol of the         carbanilate                          formula:-
S - methyl m - [(tert - butylcarbamoyl)oxy] 25     thiocarbanilate
methyl N - ethyl - m - [(methylcarbamoyl)-         oxy] carbanilate 



S - methyl m - [(isopropylcarbamoyl)oxy]         thiocarbanilate 30  ethyl
m - [[(2 - methylallyl)carbamoyl]oxy]  and X is oxygen or sulfur with the
proviso         carbanilate                          that [err] is not a
methyl group when          70        It is clear that the classes of
m-(carbamoyl-                  [err]     oxy)-carbanilate esters described
and illustrated     herein are characterized by herbicidal activity, 35
and that the degree of this activity varies     among specific compounds
within these classes     and to some extent among the species of plant
to which these compounds may be applied.  is a methylamino group and X is
oxygen.     Thus, selection of a specific herbicidal com-    2. Compounds
as claimed in claim  1 in 40  pound to control undesirable plant species
which e[rr] is an aliphatic hydrocarbon radical.     without injury to a
desired crop species may    3. Compounds as claimed in any preced-  75
readily be made.                         ing claim in which [err], [err]
and [err] con-       The active herbicidal compounds of this  tain only
carbon and hydrogen.     invention may be formulated and/or applied    4.
Compounds as claimed in any preced- 45  with  insecticides, fungicides,
nematocides,  ing claim  in which [err] is a hydrocarbon    plant growth
regulators, fertilizers, and other  radical and [err]  is hydrogen or a
hydro-  80    agricultural chemicals and may be used as  carbon radical.
effective soil sterilants as well as in herbicidal    5. Compounds as
claimed in any preced-    applications. In applying an active com-  ing
claim in which RD is a hydrogen atom or 50  pound of this invention,
whether formulated  a methyl group.     alone or with other agricultural
chemicals,    6. Compounds as claimed in claim 4 or 5  85     an effective
amount and concentration of the  in which the sum of the lengths of the
longest     m - [(N - substituted - carbamoyl)oxy] carb-  straight chain,
or single carbon, of the [err]     anilate ester is of course employed.
substituent and the longest straight chain, or
single carbon, of any [err] substituent is at most 55   WHAT WE CLAIM IS:-
four carbon atoms.                       90       1. Herbicidal m -
(carbamoyloxy) carb-    7. Compounds as claimed in any of claims
anilates of the formula: -               4 to 6 in which [err] is an
aliphatic hydrocarbon                                              radical
of one to four carbon atoms and X
is oxygen.                    [err]                     8. Compounds as
claimed in claim  7 in  95
which [err] is alkyl of one to four carbons                       and X is
oxygen.            44                                   1,173,753     9.
Compounds as claimed in any of claims                  [err]     4 to 6 in
which [err] is an aliphatic- hydrocarbon     radical of less than three
carbon atoms and     X is sulfur. 



5    10. Compounds as claimed in claim 9 in     which [err] is alkyl of
less than three carbon     atoms and X is sulfur.                   is a
methylamino group and X is oxygen, in       11. Compounds as claimed in any
preced-  admixture with adjuvants and carriers norm-     ing claim in which
[err] is a methyl radical.   ally employed for agricultural dispersion. 10
12. Methyl  m - [(isopropylcarbamoyl)oxy]    16. Herbicidal compositions as
claimed in    carbanilate.                             claim 15 in which
[err] [err] and [err] con-  40       13. Methyl m - [(tert -
butylcarbamoyl)-  tain only carbon and hydrogen.    oxy] carbanilate.
17. Herbicidal compositions as claimed in       14. Herbicidal m -
(carbamoyloxy) carb-  claim 15 in which [err] is a hydrocarbon radical, 15
anilates as claimed in claim  1 substantially  and [err] is  hydrogen or a
hydrocarbon radical.    as hereinbefore described with reference to    18.
Herbicidal compositions as claimed in  45    the foregoing Examples.
any of claims 15 to 17 in which [err] is a       15. Herbicidal
compositions comprising as  hydrogen atom or a methyl group.     an
essential active ingredient a herbicidally    l9.  Herbicidal compositions
as claimed in 20  effective amount of a m-(carbamoyloxy) carb-  any of
claims 15 to 18 in which the sum     anilate of the formula,
of the lengths of the longest straight chain  50
or single carbon of the [err] substituent, and
the longest straight chain or single carbon
of any [err] substituent, is at most four carbon
atoms.                       [err]                 20. Herbicidal
compositions as claimed in  55
any of claims 15 to 19 in which [err], is alkyl     wherein [err]  is the
radical of an alcohol or  of one to four carbon atoms and X is oxy-
phenol of the formula [err],             gen.
21. Herbicidal compositions as claimed in                         any of
claims 15 to 20 in which [err] is  60                       methyl. 25
22. Method of controlling undesired plant
growth which comprises applying to the locus                         [err]
wherein control is desired a herbicidal amount
of.a m-(carbamoyloxy) carbanilate of the for-  65     is the radical of a
primary or secondary amine  mula: -     of the formula:-
HN                          wherein [err] is the radical of an alcohol or
phenol of the formula [err],                             70   30  is the
radical of a m-aminophenol of the     formula: -
is the radical of a primary or secondary amine                     of the
formula:- 



and X is oxygen or sulfur with the proviso     that [err]  is not a methyl
group when                                                      with a
compound of the formula:-           40       [err]       is the X is oxygen
or sulfur with the proviso      that [err] is not a methyl group when
RB                  in which [err], [err]   and X are as defined
in claim 1.                   31. Process for the production of herbicidal
m-carbamoyloxy) carbanilates of the formula  45
givenin claim  1 but where [err] is hydrogen
which comprises reacting a compound of the 5  is a methylamino group and X
is oxygen.    formula:-       23. Method as claimed in claim  22 in
which [err], [err] and [err] contain only carbon     and hydrogen.
24. Method as claimed in claim  22 in 10  which RB is a hydrocarbon
radical, and [err]     is hydrogen or a hydrocarbon radical.      with an
isocyanate of the formula:-         50       25. Method as claimed in any
of claims     22 to 24 in which [err] is a hydrogen atom
[err]     or a methyl group. 15   26. Method as claimed in any of claims
in which [err], [err] and X are as defined     22 to 25 in which the sum
of the lengths  in claim 1.     of the longest straight chain or single
carbon    32. Process as claimed in claim  31 in     of the RB substituent,
and the longest straight  which [err] [err] and [err] contain only carbon
55     chain or single carbon of any [err] substituent,  and hydrogen. 20
is at most four carbon atoms.            33. Process for the production of
herbicidal       27. Method as claimed in any of claims  m-carbamoyloxy)
carbanilates of the formula     22 to 26 in which [err] is alkyl of one to
given in claim  1 which comprises reacting     four carbon atoms and X is
oxygen.         a compound of the formula:-                 60       28.
Method as claimed in any of claims 25  22 to 27 in which [err] is methyl.
29. Process for the production of herbicidal                 [err] 



m-(carbamoyloxy) carbanilates of the formula      given in claim 1 which
comprises reacting a      compound of the formula:-
with a compound of the formula:- 30      with an amine of the formula:-
in which [err] [err], [err] and X are as defined
in claim 1.                            65                        34.
Process as claimed in any of claims                      [err]
29, 30, and 33 in which [err], [err]   and [err]                   contain
only carbon and hydrogen.                                              35.
Process as claimed in any of claims                        29, 30, and 33
in which [err] is a hydrocarbon  70
radical, and [err] is hydrogen or a hydrocarbon    in which [err], [err]
and X are as defined  radical.    in claim 1.
36. Process as claimed in any of claims 35   30. Process for the production
of herbicidal  30 to 35 in which [err] is a hydrogen atom
m-(carbamoyloxy) carbanilates of the formula  or a methyl group.    given
in claim 1 which comprises reacting a    37. Process as claimed in any of
claims    compound of the formula:-              29, 30, 33 to 36 in which
the sum of the                                            lengths of the
longest straight chain or single
carbon of the [err] substituent, and the longest                      [err]
straight chain or single carbon of any [err]  80
substituent, is at most four carbon atoms.
38. Process as claimed in any of claims            16
1,173,753      30 to 37 in which [err] is alkyl of one to four  cidal
m-(carbamoyloxy) carbanilates substanti-     carbon atoms and X is oxygen.
ally as hereinbefore described with reference       39. Process as claimed
in any of claims 30  to the foregoing Examples.     to 38 in which [err] is
methyl. 5    40. Herbicidal compositions comprising a              W. P.
THOMPSON & CO.,     herbicidally effective amount of a m-carb-
12, Church Street, Liverpool, 1.     amoylaxy) carbanilate in admixture
with ad-           Chartered Patent Agents.     juvants and carriers
substantially as herein-     before described.
Reference has been directed in pursuance of 10    41. Method of controlling
undesired plant  Section 8 of the Patents Act, 1949, to Specifi-     growth
substantially as hereinbefore described.  cation No. 1,127,050.       42.
Process for the preparation of herbi-  
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