10

15

20

XosY55-5 A

-1-
32,350 . REPLACED SHEETS $G
v Description : paged .4 to paged Loa... E
¥ wi{s)  :paged ... 1o paged .25.... E
e rpaged ........ to paged .......... |
f) :paged .M. 10 paged .7 l

- 1-{[a-CYCLOPROPYL-a- (SUBSTITUTED OXY ) ~o-TOLYL] SULFAMOYL } -

3-(4,6-DIMETHOXY-2-PYRIMIDINYL) UREA_HERBICIDAL AGENTS

BACKGROUND OF THE INVENTION
Weeds cause tremendous global economic losses
by reducing crop yields and lowering crop quality. In
the United States alohe, agronomic crops must compete

- with hundreds of weed species, including barnyardgrass,

broadleaf weeds and sedges. Moreover, the application of
some herbicides to control such undesirable plant species
has caused some crop damage due to inadvertent exposure
to those herbicides. '

Therefore, research efforts continue to
discover and develop more effective herbicidal agents for
the selective control of weeds. Such agents are
desirably effective even while growing in the presence of
crops so that inadvertent uneven application will cause
less crop damage, if not eliminating such damage
altogether.

Sulfamoyl urea derivatives are described in
United States Patent Nos. 4,666,508 and 4,741,762. The
sulfamoyl urea derivatives disclosed thérein demonstrate
herbicidal activity but do not provide a showing of
selective weed control in the presence of crops.

United States Patent No. 5,009,699 discloses a
crop-selective, herbicidal sulfamoyl urea derivative.
However, that compound is outside the scope of the

present invention.
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PATENT SPECI FI CATI ON 1330911 DRAW NGS
ATTACHED (21) Application No. 11811/71 (22) Filed 28 April 1971
(3D Cbﬁventlon Application No. 34820 (32) Filed 5 May 1970 in (33) United
States of America (US)

It is an object .of the present invention to
provide compounds which are highly effective for
controlling undesirable plant species.

_ It is also an object of the present invention
5 to provide a method for controlling undesirable plant
species.

It is a further object of this invention to
provide a method for the selective control of undesirable.
plant species growing in the presence of crops.

10 These and other objects of the present
invention will become more apparent from the detailed
description thereof set forth below.

SUMMARY OF THE INVENTION
15 The present invention describes 1-{[a-
cyclopropyl-o- (substituted oxy)-o-tolyl)]sulfamoyl}-3-
(4, 6-dimethoxy-2-pyrimidinyl)urea compounds which are
useful -as herbicidal agents.
The 1-{[a—cyclopropyl-a-(substituted'6xy)-o—
20 tolyllsulfamoyl}-3-(4,6-dimethoxy-2-pyrimidinyl)urea
compounds of the present invention have the following
structural formula I:
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(44) CbaneLg_§gggLi%§?;%925pubIished 19 Sept. 1973 (51) International
Classification HO L | ndex at acceptance H1IK 211 217

228 238 ZMISBBQtlﬂgﬁeéﬁéﬁp?»Si 413 41Y 422 470 521 522

52Y 543 54 575 578 579 581 583 591
594 599 59 ”

wherein
R.is hydrogen, C(O)R;, or Cl—csalkyl optionally
interrupted by one O or S atom, or optionally
substituted with one or more C;-Czalkoxy,
5 halogen, hydroxy, oxo or C;-Cgcarbalkoxy
groups;
R, is C3;-Cgalkyl, optionally substituted with one or more
C1-C4alkoxy, halogen or hydroxy groups,
phenyl optionally substituted with one or more Cj-

10 Caalkyl, Cl—C4aikoxy, halogen or hydroxy
groups, oY
NRaR3; and

R, and Ry are each independently hydrogen or C;-Cgalkyl.
This invention also relates to compositions

15 containing those compounds and methods for using those

compounds and compositions in controlling undesirable

plant species. The compounds of the present invention

are especially useful for the selective control of a

variety of undesirable plant species in the présence of
20 cereal crops.

DETAILED DESCRIPTION OF THE INVENTION
Advantageously, the present invention provides
a method for controlling undesirable plant species by
25 applying to the foliage of said plants, or to the soil or
water containing seeds or other propagating organs
thereof, a herbicidally effective amount of a formula I
compound.
The present invention also provides a method
30 for the selective control of undesirable plant species in
the presence of cereal crops, by applying to the foliage
and stems of the crops and undesirable plant species
growing in the presence thereof, or to the soil or water
containing seeds or other propagating organs of the
35 undesirable plant species in which the crops are growing,



635 636 638 650 (54) I NTEGRAL THYRI STOR- RECTI FI ER DI ODE
DEVICE (72) We, RCA CORPORATION, a biased; i.e., when the SCR
cafhodewlspp05| corporation organi sed under the laws of the tive with
respect to |ts anode. For reasons of

an amount of a formula I compound effective for the
selective control of the undesirable plant species
growing in the presence of the crops.
The present invention further provides a method
5§ for the control of undesirable plant species in
transplanted rice by applying to the soil or water
containing seeds or other propagating organs of said
undesirable plant species, after the rice has been
transplanted, a herbicidally effective amount of a
10 formula I compound. .
' The 1-{[a-cyclopropyl-a- (substituted oxy) -o-
.tolyl]sulfamoyl}-B-(4,G-dimethoxy-2-pyrimidinyl)urea
compounds of the present invention have the following
structural formula I: '
15

. OR OCH,
N—
NSO_NC (0) N—
U2 Y
H H H
OCH

3

(1)

wherein R is as described hereinabove for formula I.
Preferred formula I compounds of the present
20 invention are those wherein
R is hydrogen or C(O)Rj; and
Ry is C;-Cgalkyl.
A most preferred formula I compound of the
"present invention which is a particularly effective
25 herbicidal agent or for controlling undesirable plant
species is 1-[(a-cyclopropyl-a-hydroxy-o-
tolyl) sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea.
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State of Del aware, United States of Aﬁerica, econony and ease of handling,

it woul d be of 30 Rockefeller Plaza, Cty and State of preferable if
the cjreuit function of the SCR 50 5 New York 10020, United States of
Anerica, and the associated diode rectifier could be do hereby declare

the invention, for which conbined in a single device, so that instead

we pray that a patent may be granted to us, of requiring two devices and
five electrical and the nethod by whigh it is to be per- connections,
one device and three electrical

In the formula I compounds described
hereinabove the term halogen includes fluorine, chlorine,
bromine and iodine.

Advantageously, it has been found that the

5 formula I compounds of the present invention are
especially useful for the selective control of
barnyardgrass, broadleaf weeds and sedges in the presence
of cereal crops.

Methods for preparing such useful compositions

10 are disclosed herein. For example, 1-[(a-cyclopropyl-a-
hydroxy-o-tolyl) -sulfamoyl] -3- (4, 6-dimethoxy-2-
pyrimidinyl)urea may be prepared by the reaction of 2-
amino-4, 6-dimethoxy-pyrimidine with chlorosulfonyl
isocyanate in the presence of methylene chloride,

15 followed by treatment of the thus prepared reaction
mixture with o-amino-a-cyclopropyl-benzyl alcohol and
triethylamine in the presence of methylene chloride, to
form the desired compound. _

Other compounds of formula I wherein R is

20 C(O)R; may be prepared as shown below in Flow Diagram I.
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formed, to be particularly described in and connections are all that would
beﬂnecqgsary. 55 10 by the followi ng statenent: - In fact,
bepayse‘ot t he seni conductor pro- The present invention relates to
switching, file enployed, many SCR s of the shorted devi ces designed to
function alternatively as emtter variety inherently function as a diode

a thyristor or as a diode rectifier. rectifier when reverse biased.
However, the That class of thyristérs known as con- di ode
rectifier'function of such devices is not 60

FLOW DIAGRAM T

NSO,NC(O)N—4 + (R,0),0

H H H

Base

O

’ﬂ\ OCH

0 R

1 N
?ISOZI;IC(O)IIT—« /
. H §# H ¥

3

OCH,

5 The formula I compounds of the present
invention are effective herbicidal agents useful for the
control of a wide variety of undesirable plant species.
Those compounds are effective for controlling weeds
native to both dry land and wetland areas. The compounds

10 are also useful as aquatic herbicides and are effective
in controlling the above-said undesirable plants when
applied to the foliage thereof or to soil or water
containing seeds or other propagating organs thereof,
such as stolons, tubers or rhizomes, at rates of from

15 about 0.016 to 4.0 kg/ha and preferably from about 0.125
to 1.0 kg/ha. Of course, higher rates may be used to
equal effect, but use at such higher rates is deemed to
be economically wasteful and environmentally undesirable.
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15 trolled rectifiers are sem conductor switches isolated fromthe
controlled rectifier portion, havi ng four sem conducting regi ons of
alter- 't hus preventing a rapid transition fromone- nat e conductivity
type ‘and whi ch enploy function to the other. Therefore, it would

anode, cathode, and gate el ectrodes. These be desirable to physically and
electrically iso- devices are usually fabricated from silicon. |ate
the diode rectifier portion fromthat porz- 65 20 In its normal state, the
silicon controlled tion of the device which functions as an SCR

Advantageously, it has been found that the
compounds of the present invention, especially 1-[(x-
cyclopropyl-a-hydroxy-o-tolyl) sulfamoyl] -3-(4,6-
dimethoxy-2-pyrimidinyl)urea, are effective for

5 controlling undesirable plant species including important
weeds in transplanted rice culture such as barnyardgrass,
broadleaf weeds and sedges. The compounds may be applied
to the soil or water containing transplanted rice plants
and seeds or other propagating organs of a variety of

10 weed species at rates of from about 0.016 to 4.0 kg/ha.

The compounds of the present invention,
especially 1-[(a-cyclopropyl-a-hydroxy-o-tolyl) -
sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea, are
particularly suitable for the selective control of

15 barnyardgrass, broadleaf weeds and sedges in the presence
of cereal crops such as barley, wheat, oats, rye and
rice. The compounds may be applied to the cereal crops
and undesirable plant species, or to the soil or water
containing seeds or other propagating organs of the

20 undesirable plant species, at rates of from about 0.016
to 4.0 kg/ha.

While the compounds of this invention are
effective for controlling undesirable plant species when
employed alone, they may also be used in combination with

25 other biological chemicals, including other herbicides.

The formula I compounds of this invention may
be applied in the form of a solid or liquid herbicidal
composition, comprising a herbicidally effective amount
of the formula I compound dispersed or dissolved in an

30 agronomically acceptable solid or ligquid carrier. The
formulations may be applied as preemergence or
postemergence treatments. '

Advantageously, the formula I compounds may be
formulated as emulsifiable concentrates, wettable
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rectifier (SCR) is non-conductive until an According to the inventions

we provide an appropriate voltage or current pulse is applied integral
thyrlstor.rectlfler di ode device, com to the gate el ectrode, at which
poi nt current prising a crystal line sem conductor body hav- flows from

the anode to the cathode and 1ing tw opposed major surfaces and an edge

70 25 delivers power to a load circuit. If the SCR defining the periphery
of said body, said body is reverse bigased, it is non-conductive, and
including four sem conductor regions of alter-

powders, granular formulations, flowable concentrates and
the like. _
In order to facilitate a further understanding

of the invention, the following examples are presented

5 primarily for the purpose of illustrating more specific
details thereof. The invention should not be deemed
iimited by the examples as the full scope of the
invention is defined in the claims. The terms NMR and MS
designate nuclear magnetic resonance and mass

10 spectroscopy, respectively.

B
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cannot be turned on by a gating signal. Once nate conductivity type, with a
PN junction conduction starts, the gate |oses control and between
adjacent regi ons; said four regions current flows fromthe anode to the
cat hode including an external region at each of said 75 30 wuntil it
drops below a certain value (called surfaces, and two internediate
regions, wth the holding current), at which point the SCR each

i nternediate regi on having a portion -9turns off and the gate el ectrode
regains con- extending to a correspondi ng one of said sur-

EXAMPLE 1

Preparation of o-Amino-a-cyclopropylbenzyl alcohol

To a solution of o-aminophenyl cyclopropyl
ketone (7.78 g, 48.3 mmol) in tetrahydrofuran at 0°C is
added 29 mL of a 1.0M lithium aluminum hydride solution

10 in tetrahydrofuran. The reaction mixture is stirred at
0°C for 2 hours, warmed to and stirred at room
temperature for 16 hours, quenched'with saturated
ammonium chloride solution and extracted with eﬁhyl
acetate. The combined organic extracts are dried over

15 anhydrous sodium sulfate and concentrated in vacuo to
obtain a residue. Flash column chromatography of the
residue using silica gel and 30% to 50% ethyl acetate in
hexanes solutions gives the title product as a yellow
solid (5.02 g, 64%, mp 76°-79°C) which is identified by

20 1lHNMR and MS spectral analyses.
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trol. The SCRis thus a solid state device faces; and a part of each one

of said inter- capabl e of performng the circuit function nediate
reglons—-a%~sard—eﬁffe3ﬁeﬁdlng surface 80 35 of a thyratron tube in many
elecfronlc a le- betmeen t he adj acent external region and said
cations. ' dappl i cations, such edge being highly conductive
relative tiul autonnblle I gnition systens and hori- renmai nder
of said in zontal_-gefl ection circuits in television
receivers, These hlgh conduct|V|ty portions of the two

EXAMPLE 2

Preparation of 1-[(a-cyclopropyl-a-hydro -o=-tolyl) -
sulf 1] -3-(4,6-dimethoxy-2- imidinyl)urea

oCH, 1) C1SO,NCO
N
7\ —_—
ol
ocH,
. OH
2)
NH,
(CH,CH,) ,N
- OH O('.'I-I3
N
1'\rsoz1fc(o)1|v—-<’
H H H ¥
. OCH
5 3

Chlorosulfonyl isocyanate (0.53 mL, 0.86 g, 6.1
mmol) is added to a solution of 2-amino-4,6-dimethoxy-
pyrimidine (0.95 g, 6.1 mmol) in methylene chloride at 0°

10 C. The resulting mixture is stirred for 30 minutes and a
' solution of o-amino-a-cyclopropylbenzyl alcohol (1.00 g,
6.1 mmol) and triethylamine (1.45 mL, 1.05 g, 10.4 mmol)
in methylene chloride is slowly added to the mixture.
The resulting solution is stirred at room temperature.for
15 18 hours, concentrated in wvacuo and dissolved in
methanol. The methanol solution is adjusted to about pH

1 with 10% hydrochloric acid and extracted with methylene
chloride. The combined organic extracts are dried over



it is necesggix_Lgagggggggﬁg;ggparate rectifier internediate regions serve
to¥jsolate t he di ode iode in parallel with the SCR In these
[ tion of: the device fromits con- cations, the

appliy ° rectifi @e

anode of the #di s trolled rectifier function. connect ed
to the cat hod%ﬂm m H nd the FIGURE 1 is a cross-sectional view of
t he cat ho ifier is connected to the device of the present
i nventi on. SCR anode. Thus, the reqty-fier diode FIGURE 2 is a

second cross-sectional view 90

anhydrous sodium sulfate and concentrated in vacuo to
obtain a residue. Flash column chromatography of the
residue using silica gel and 30% to 50% ethyl acetate in
hexanes solutions gives the title product as a white

5 solid (0.55 g, 21%, mp 66°-69°C) which is identified by
1HNMR and MS spectral analyses.

EXAMPLE 3
Preparation of 1-{Jo-(cveclopropylhvdro ethvl)phenvl] -
10 sul famovl}-3-(4,6-dimethoxy-2-pyrimidinvl)urea acetate
' {ester)
OH OCH, 0
= (ca !:') o ~
+ +
NsoNC(OIN— 20, <
H B =& XN N
OCH3
X
o~ “cu OCH
> 3 g=d
NSO, NC(O)N
o2 <}\T /
H H H
OCH3
15 Acetic anhydride (0.18 mL, 0.19 g, 1.9 mmol) is

added to a mixture of 1-[(a-cyclopropyl-a-hydroxy-o-

" tolyl)sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea
(0.40 g, 0.9 mmol) in pyridine. The reaction mixture is
stirred at room temperature for 18 hours, treated with

20 additional acetic anhydride (0.27 mL, 2.9 mmol), stirred
for 5 hours, diluted with water and extracted with ether.



45 will be forward biased and current will of the device of FI GURE 1.

flow through it when.the SCR is reverse FIGURE 3 is a cross-sectional
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The combined organic extracts are dried over anhydrous
sodium sulfate and concentrated in vacuo to obtain a
residue. Flash column chromatography of the residue
using silica gel and 50% to 75% ethyl acetate in hexanes
solutions gives the title product as a white powder (0.10
g, 23%, mp 156°-158°C) which is identified by lHNMR and MS

spectral analyses.

EXAMPLE 4

Rice tolerance to post-transplant applications and
preemergence weed cbnt:o; under flooded paddy conditions

The tolerance of transplanted rice to post-

transplanted herbicide applications is measured as

follows: Two ten-day-old rice seedlings (CV. Tebonnet)
are Eransplanted into silt loam soil in 32 oz plastic
containers having a diameter of 10.5 cm and no drainage
holes. After transplant, the containers are flooded and
the water level is maintained at 1.5 to 3 cm above the
soil surface. Three days after transplanting,:the
flooded soil surface of the containers is treated with
the selected aqueous/acetone 50/50 v/v mixture containing
the test compounds to provide the equivalent of 1.0, 0.5,
0.25, 0.125, 0.063 and 0.032 kg/ha of active ingredient.
The treated containers are placed on greenhouse benches,
watered such that the water level is maintained as stated
above, and cared for according to normal greenhouse
procedures. Three to fbﬁr weeks after treatment the test
is terminated and each container is examined and herb-
icidal effect rated according to the rating system set
forth below. The data obtained are reported in Table I.
Preemergence herbicidal activity under flooded
paddy conditions is determined as follows: plant seeds or.
propagating organs are planted in the top 0.5 cm of silt
loam soil in 32 oz plastic containers with a diameter of
10.5 cm and no drainage holes. Water is added to these
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containers and maintained at 1.5 to 3 cm above the soil
surface for the duration of the experiment. The test
compounds are applied as an agueous/acetone mixture 50/50
v/v pipetted directly into the flood water to give the

5 equivalent of 1.0, 0.5, 0.25, 0.125, 0.063 and 0.032
kg/ha of active ingredient. The treated containers are
placed on greenhouse benches and cared for according to
normal greenhouse procedures. Three to four weeks after
treatment the test is terminated and each container is

10 examined and herbicidal effect rated according to the
rating system set forth below. The data obtained are
reported in Table I. |

Plant species employed in this example are

reported by header abbreviation, common name and

15 scientific name.

PLANT SPECIES EMPLOYED IN HERBICIDAL EVALUATIONS

Header .

_Abb. Common Name Scientific Name

ECHCG Barnyardgrass ECHINOCHLOA CRUS-GALLI,
(L) BEAU

CYPSE Flatstage CYPERUS SEROTINUS,

- ROTTB. -

_ELOKU Eleocharis Kuroguwai ELEOCHARIS KUROGUWAI

MOOVA - Monochoria MONOCHORIA VAGINALIS,
PRESL.

SAGPY Arrowhead (pygmaea) SAGITTARIA PYGMAEA, L.

ORYSP Rice, Transplanted ORYZA SATIVA-Transplanted



alternative embodi ment of the device to ohmc contact to the P type

ext ernal_ region — FI GURE 1. 20, and
t hose, portipon QB Ripitkd t he N "FIGURE 4 is a schematic
repré%entat 1§m%${ termedi ate regi on 22 which extend to t he
devi ce of FlI m[ﬂ the surface 16. A gate el ectrode
42 makes 5 a characteristic curve repre- ohmc contact to

the central portion 32 of 70 sent at-ilde- of the operation of the device
of the p type internmedi ate region 24 at the sur-

Herbicide Rating Scale _
Results of herbicide evaluation are expressed
on a rating scale (0-9). The scale is based upon a
visual observation of plant stand, vigor, malformation,
5 size, chlorosis and overall plané appearance as compared

with an untreated control.

% Control
Rating Meaning Compared to Check

9 Complete Kill 100

8 Approaching Complete Kill 91-99
7 Good Herbicidal Effect 80-90
6 Herbicidal Effect 65-79
5 Definite Injﬁry 45-64
4 Injury 30-44
3 Moderate Effect 16-29
2 Slight Effect o 6-15
1 Trace Effect o 1-5

o - No Effect 0

No Evaluation



FIGOREL1. ——— face 14. Preferably, a groove

44 in the sur- A preferred enbodi nent of the present face 14

i sol gt es t hgnkishestHas 38 and the invention will be described
with referenc ctrode 42. 10 FIGURES 1 and 2.

The four sem ns 20, 22, 24, 75 Noting FIGURE 1, the
conbi nation device and 26, and the first, second, and gate el ec- 10

conprises a crystalline sem conductor body trodes 38, 40, and 42 form a
control |l ed

ORYSP
3.0
3.0
2.0
.0
.0
0.0

SAGPY
9.0
9.0
9.0
8.0
8.0
8.0

MOOVA
9.0
9.0
9.0
9.0
9.0
9.0

9.0

0
.9.0
5.0

9.0
9.0
.0

ECHCG CYPSE ELOKU
9.0
.0
9.0

9.0
9.0
9.0
9.0
8.0
6.0

IABLE I
PREEMERGENCE WEEDS

Rate
ha
1.000
0.500
0.250
0.125
0.063
0.032

PADDY CONDITIONS - POST-TRANSPLANT RICE
k

Compound
1-[(a-Cyclopropyl-oa-hydroxy-

o-tolyl) sulfamoyl] -3-(4,6-
dimethoxy-2-pyrimidinyl)urea



12 having two opposed maj or surfaces 14 rectifier which functions in the

manner pre- and 16, and an edge 18 whi.ch defines the viously
described.. The two internediate sem - 15 periphery of the body 12. The

si ze and shape conductor regions 22 and 24 and the first and 80 of
the body 12 is not critical; however, a second electrode 38 and 40 defi ne
a di ode cylindrical shape is preferred. By way of rectifier which
conducts current when the exanpl e, i4e_body 12 is 6.0-7.0 mls thick

controlled rectifier is reverse biased. The high

As can be seen from the data in Table I, 1-[(c-
cyclopropyl-a-hydroxy-o-tolyl) sulfamoyl] -3- (4, 6-
dimethoxy-2-pyrimidinyl) urea is especially useful for
the preemergence control of barnyardgrass, flatstage,

5 monochoria and arrowhead in the presence of tfansplanted
paddy rice.
EXAMPLE 5
Preemergence herbicidal evaluation of test compounds
The preemergence herbicidal activity of the

10 test compounds of the preéent invention is exemplified by

the following tests in which the seeds of a variety of
'monocotyledonous and dicotyledonous plants are separately
mixed with potting soil and planted on top of
approximately one inch of soil in separate pint

15 containers. After planting, the containers are sprayed
with the selected aqueous acetone solution containing
test compound in sufficient quantity to provide the
equivalent of about 0.125 to 0.50 kg per hectare of test
compound per container. The treated containeré are then

20 placed on greenhouse benches, watered and cared for in
accordance with conventional greenhouse procedures. From
four to five weeks after treatment, the tests are
terminated and each container is examined and rated
according to the rating system provided in Example 4.

25 The data obtained are reported in Table II
below. Where more than one test is involved for -a given
compound, the data are averaged.

Plant species employed in these evaluations are
reported by header abbrewviation, common name and

30 scientific name.

' Compounds employed in this evaluation are given
a compound number and identified by name. Data in Table

II are reported by compound number.

i



and 100-110 mls in dianeter. The body 12 conductivity portions 34 and 36
of the_inter- 20 includes four sem conductor regions 20, 22, nediate
regigns-22 and 24 limt diode con- 85 24, and 26 of alternate
conductivity type, duction to the periphery of the body 12. A wi th PN
junctions 21, 23, and 25, respec- nore detailed description of the
operation tively, between adjacent regions. The regions of the device
is hereinafter described with may felfh-a PNPN or NPNP confi guration;

reference to FI GURES 4 and 5.

PLANT SPECIES EMPLOYED IN HERBICIDAL EVALUATIONS

‘Header
-Abb. Common Name Scientific Name
ABUTH Velvetleaf ABUTILON THEOPHRASTI,
MEDIC.
AMBEL Ragweed, Common AMBROSIA ARTEMISIIFOLIA,
L.
CAGSE Bindweed, Hedge CALYSTEGIA SEPIUM
CAPBP .Shepherdspurse CAPSELLA BURSA-PASTORIS
(L) MEDI
CHEAL Lambsquarters,
Common CHENOPODIUM ALBUM, L.
IPOSS Morningglory, Spp. IPOMOEA SPP.
SINAR - Mustard, Wild BRASSICA KARBER,
_ (DC)L.C.WﬁEELR
STEME . Chickweed, Common STELLARIA MEDIA,
L., CYRILLO
ECHCG Barnyardgrass ECHINOCHLOA CRUS-GALLI,
(L) BEAU
CYPRO Nutsedge, Purple CYPERUS ROTUNDUS, L.
HORVSB Barley, Spring, . HORDEUM VULGARE CV.
Bonanza BONANZA
TRZASK Wheat, Spring, TRITICUM AESTIVUM,
Katep * | KATEPWA
GALAP Galium GALIUM APARINE
-
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25 however, a PNPN configuration is shown in The device 10 preferably
further includes 90 FIGURE 1 and descri bed herein. These four a
ﬁU|tIp|LCLty of gold reconbi nation centers regi ons include two external
regions 20 and forned throughout the body 12. The dif- 26, which are
adj acent the two correspond- fusion profiles of those reconbination
centers I ng surfaces .16 and 14, respectively, and are shown, but are
not nunbered in FIGURE 30 further includ8s two internediate regions 22 2.
Because of the particular manner in which 95

PLANT SPECIES EMPLOYED IN HERBICIDAL EVALUATIONS (Cont.)

Header
_Abb. Common Name Scientific Name
KCHSC Kochia KOCHIA SCOPARIA, (L)ROTH
MATSS Mayweed Sp. MATRICARIA SPP.
POLCO Buckwheat, Wild POLYGONUM CONVOLVULUS,
L.
RUMCR Dock, Curly ' RUMEX CRISPUS, L.
SOLNI Nightéhade, Black SOLANUM NIGRUM, L.
THLAR Field Pennycress THLASPI ARVENSE L.
HORVWA Barley, Winter, HORDEUM VULGARE, CV.
Marinka MARINKA
TRZASO Wheat, Spring, TRITICUM AESTIVUM,
- Olaf CV OLAF
5 COMPOUNDS EVALUATED AS HERBICIDAIL AGENTS
Compound No. -
1 1- [ (a-Cyclopropyl-a-hydroxy-o-
tolyl) sulfamoyl] -3~ (4, 6-dimethoxy-2-
10 _ pyrimidinyl)urea
2 1-{[o-(Cyclopropylhydroxymethyl)phenyl]-

sulfamoyl}-3- (4, 6-dimethoxy-2-
pyrimidinyl)urea acetate (ester)

-_
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and 24 which are adjacent each other and the the device is nmade, as

descri bed bel ow, the two external regions 20 and 26, respectively.
reconbi pation centers tend to be substantially In addition, portions of
each, internediate concentrated in that part of the body 12 region 22

and 24 extend to the correspond- between the |ow conductivity portions 28
and 35 ing one of the two surfaces. As. shown in 30 of the two g

i ntermedi ate regions 22 and 100 FIGURE 1, a portion 34 of the N type
inter- 24. These gold reconbination centers thus
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TABLE II
Preemergence Herbicidal Evaluations of Test Compounds
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medi ate region 22 which is adjacent the edge effectively forma region of
el ectrical isola- 18 at the surface 16 is highly. conductive tion
which tends to contain the controlled (N+) relative to the remai nder of
that N rectifier function of the device 10 to the cen- 40 type

I nternmedi ate region, and is spaced apart trol portion of the body 12, and
further limt 105 fromthe P type external region 20 by a low the

di ode rectifier function of the device #@0- conductivity portion 28 of
the Ntype inter- to the periphery of the body.

EXAMPLE 6
Postemergence herbicidal evaluation of test compounds

The postemergence herbicidal activity of the

compounds of the present invention is demonstrated by the

5 following tests, wherein a variety of dicotyledonous and
monocotyledonous plants are treated with test compounds,
dispersed in aqueous acetone mixtures. In the tests,
seedling plants are grown in jiffy flats for about two
weeks. The test compounds are dispersed in 50/50

10 acetone/water mixtures containing 0.5% ™wEEN®20, a

polyoxyethylene sorbitan monolaurate surfactant of Atlas
Chemical Industries, in sufficient quantities to provide
the equivalent of about 0.125 kg to 0.500 kg per hectare
of active compound when applied to the plants through a

15 spray nozzle operating at 40 psi for a predetermined
time. After spraylng, the plants are placed on
greenhouse benches and dre cared for in the usual manner,
commensurate with conventional greenhouse practices.
From four to five weeks after treatment, the seedling

20 plants are examined and rated according to the rating
system provided in Example 4.

The data obtained for 1-[(a-cyclopropyl-a-
hydroxy-o-tolyl)sulfamoyl] -3- (4, 6-dimethoxy-2-
pyrimidinyl)urea and 1-{[o- (cyclopropylhydroxymethyl) -

25 phenyl]sulfamoyl}-3-(4,6-dimethoxy-2-pyrimidinyl)urea
acetate (ester) are reported in Tables III and IV,
respectively. '
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medi ate region 22 which extends to the surface The manner in which the

preferred enbodi - 16. In a |ike manner,. a portion 36 of the P nent of
the device is fabricated will now be 45 type intermediate region 24 which
i s adj acent described .The starting material is a body 12 110 t he
edge 18 at the surface 14 is-highly con- of N type crystalline silicon
having a resistivity ductive (P+) relative to the renai nder of that of
about 20 ohmcm The PN junction 23 P type internediate region, and is

spaced is forned by diffusing a p type inpurity into
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TABLE IIT
POLCO RUMCR

sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea

GALAP KCHSC MATSS

Postemergence Herbicidal Evaluation of 1-[(a-Cyclopropyl-a-hydroxy-o-tolyl) -
0
0

Rate

(kg[ha) CAPBP
500
250
125
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apart fromthe N type external region 26 by the body with a relatively | ow
surface con- 50 a low conductivity portion 30 of the inter- centration, on
the order_of 10[err] atons per 115 medi ate regi on 24 which extends to
the Sur- cubic centineter. This junction 23 may be face 14. Further, a
central portieon 32 of the formed by Iimting the doping to surface 14,

P type internediate region 24 extends to the while surface 16 is protected
by a mask of surface 14 and, preferably, is of P+ con- silicon

di oxi de, or the P type dopant may be
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55 ductivity to facilitate a lowresistivity, con- W

both surfaces, after which 120 tact to the-gate el which is
described. it32:250ermoved from surface 16 by3an etching IW,’!’ 'm m‘
or |apping stm.pAl ternatively, PN junction 23 x| m,,bB
i s disposed onto the may be formed by an epitaxial deposition of

entire surface 14, except adjacent the central P type silicon on the
starting body 12. Insu- 60 P+ portion 32. This el ectrode nakes direct
lating | ayers of silicon dioxide are next grown 125 :

WHAT IS CLAIMED IS:
1. A compound having the structural formula

OR OCH

N=—
NSO_NC (0) N—
TR I
H H

H

OCH,

5 wherein
~ Ris hydrogen, C(O)R] or Cy-Cgalkyl optionally mterrupted by one O or S atom or
optionally substituted with one or more C3-Cjalkoxy, halogen,
hydroxy, oxo or C1-Cgcarbalkoxy groups;
R} is C3-Cgalkyl optionally substituted with one or more C1-C4alkoxy, halogen or
10 hydroxy groups,
phenyl optionally substituted with one or more C1-Cgalkyl, C1-C4alkoxy,
halogen or hydroxy groups, or
.NR2R3, and
Ry and R3 are each independently hydrogen or C1-Cgalkyl.
15
2, The compound according to claim 1,
1-[(a-cyclopropyl-a-hydroxy-o-tolyl)sulfamoyl]-3-(4, 6-d1methoxy-2-
pyrimidinyl)urea.

20 3. A method for controlling undesirable plant species which comprises
applying to the foliage of said plants or to the soil or water containing seeds or
other propagating organs thereof, a herbicidally effective amount of a compound
having the structural formula |
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ohm c contact to the N type external region on the 'surfaces T4—and m of

t he body 12 by 26 and those portions 30 _and 36 of the
body for about three hours in an type i-3fter medi at e re | Eﬂlm ”III
extehd anbient of steam Next, the insulating |ayers

14. A second electrode 40 is are. renoved from selected portions of the
65 disposed onto the entire surface 16, and makes upper surface 14 and
froma portion of the 130

OR OCHa

N=
NSO, NC (0) N—
¢

H H H
OCH,

wherein R is described in claim 1.

5 4, The method according to claim 3 wherein the compound is 1-
[(a-cyclopropyl-a-hydroxy—o-tolyl)sulfamoyl]-3-(4 6-dimethoxy-2-pyrimidinyl)-
urea.

5. The method according to claim 3 which comprises applying
10 said compound to the foliage of said plants or to the soil or water containing seeds
or other propagating organs thereof at a rate of about 0.016 kg/ha to 4.0 kg/ha.
6. The method according to claim 3 wherein said method is
effective for the selective control of undesirable plant species in the presence of
15  cereal crops.

7. A method for the control of undesirable plant species in
transplanted rice which comprises applying to the soil or water containing seeds or
other propagating organs of said undesirable plant species, after the rice has been

20 transplanted, a herbicidally effective amount of a compound having the structural
formula
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15

20
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OR OCH;
N=
NSO_NC (0) N—
10200 N
H H H
OCH,
wherein R is described in claim 1.
8. The method according to claim 7 wherein the compound is 1-

[(e-cyclopropyl-a-hydroxy-o-tolyl)- sulfamoyl}-3-(4,6-dimethoxy-2-pyrimidinyl)-
urea.

9. A herbicidal composition which comprises an agronomically
acceptable solid or liquid carrier and a herbicidally effective amount of a com-
pound having the structural formula

OR OCH,

N=—
NSO, NC(0) N—
2N
H H

H
OCH

wherein R is described in claim 1.

10. The composition éccording to claim 9 wherein the compound
is 1-[(a—cyclopropyl-a-hydroxy-o-tolyl)sulfamoyl]-3-(4 6-dimethoxy-2-
pynmxdmyl)urea

_—
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3 1330, 911 €A 4

3 | ower surface 16, by using photolithogeaphic portion 88 of the N
region, 78 extending to 65 techni ques well known in the art. The por-
t he surface. tions renoved expose the surfaces over what is Thi s
enbodi ment is useful when the device to becone the external P+ region
20, and is to operate at the highest blocking voltage -

32,350

1-{ [a-CYCLOPROPYL-a- (SUBSTITUTED OXY) -o-TOLYL] SULFAMOYL, ;-
3- (4, 6-DIMETHOXY-2-PYRIMIDINYL) UREA EERBICIDAL AGENTS

ABSTRACT OF THE INVENTION
There are provided 1-{[a-cyclopropyl-o-
{substituted oxy)-o-tolyl]sulfamoyl}-3-(4,6-dimethoxy-2-
pyrimidinyl)urea compounds of formula I

-. OR OCH

3
) N=—
NSO.NC(O)N
12 l % /
H. H H

OCH, SR,

(1) . S

Further provided are compositions and methods
comprising those compounds for the control of undesirable

plant species.
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5 "the P+ portions_32. ' for a given thlckness of _
~the N type inter- |REPL CM%MT a P type dopi ng source, SucHEsHER it e
. region, . because th 3r*~*t“6h*78“”ﬁe- as boron-nitride, is applied..
- to the - exbosed ventjs Egﬁgﬁﬂpbp§ gn Iayer from spreading ¢lose --* portions
- 14 16 hg lenough to the P+ external region 20 to
50[ err] C for about ‘the device into
hal f hour to diffuse th%.boron into the . Fabrication

switch. =~ body is|then.heated=te-1
conduction. 10 oné-

s RS s ¢ et e S e e e

1-{(a-CYCLOPROPYL-a- (SUBSTITUTED OXY) -o-TOLYL]SULFAMOYL ;-
3-(4,6-DIMETHOXY-2-PYRIMIDINYL) UREA HERBICIDAL AGENTS

BACKGROUND OF THE INVENTION

Weeds cause tremendous global economic losses
by reducing crop yields and lowering crop quality. In
the United States alone, agronomic crops must compete
with hundreds of weed species, inclﬁding barnyardgrass,

S broadleaf weeds and sedges. Moreover, the application of
some herbicides to control such undesirable plant species
has caused some crop damage due to inadvertent exposure
to those hérbicides, _

' Therefore, research efforts continue to
10 discover and develop more effective herbicidal agents for
the selective control of weeds. Such agents are
desirably effective even while growing in the presence of
crops so that inadvertent uneven application will cause
less crop damage, if not eliminating such damage
15 altogether.

Sulfamoyl urea derivatives are described in
United States Patent Nos. 4,666,508 and 4,741,762. The
sulfamoyl urea derivatives disclosed thérein demonstrate
herbicidal activity but do not provide a showing of

20 selective weed control in the presence of crops.

United States Patent No. 5,009,699 discloses a
crop-selective, herbicidal sulfamoyl urea derivative.
However, that compound is outside the scope of the
present invention.




body 12. . may begi-n with- si nul -t aneous

ﬁ di ffusion of P *&““muﬁww& - difronéI'S|I|con di oxi de_is grown and N
- typg dopants ihtp é) %ﬂ ur es of .~ on the surfaces 14 and "16. The
=insul-ating: a |ight a type wafer. Subsequent Iayers are

treated with apother photolithp-|steps of masking and dlffu5|ng P+ and. N+
15 graphic seﬁu TCE~TO €xpose those portions of inpurities are then the
sane as for the_device . ._tha-clirfaces mhhfh are to becone the external of

FI GURE 1. - o 80

It is an object of the present invention to
provide compounds which are highly effective for
controlllng undesirable plant species.

It is also an object of the present invention

5 to provide a method for controlling undesirable plant
species. : ._ ,

It is a further bbjeCt of this invention to
provide a method for the selective control of undesirable
plant species growing in the presence of crops.

10 ' These and other objects of the present
invention will become more apparent from the detailed
description thereof set forth below.

_ SUMMARY OF THE INVENTION

1S The present invention describes 1-{[a-
cyclopropyl-a- (substituted oxy) -o-tolyl]sulfamoyl}-3-
(4, 6-dimethoxy-2-pyrimidinyl)urea compounds which are
useful-as herbicidal agents.

) The 1-{[a-cyclopropyl-a- (substituted 6xy)-o-

20 tolyl]sulfamoyl}-3-(4,6-dimethoxy—z-pyrimidinyl)urea
compounds of the present invention have the following

structural formula I:

OR OCH3
N=
NSO_NC (0) N—
2j l \N/
H H H |
OCH,

25



. Nt type.regi on {BEOENAEIRR jconduetive FIGURE-4 is a-schénatic

;;c;rcEltdrepresggl flEfGURES : -34:0f the N type-intern&dyatéf'tation 50

“of -the device o) 1 region 22. The. semi conductor body 12 is

.-_then cand 2, i whlzfﬂasiﬂ% e¢tifier 52 is con- 20 . heat ed in th>e/ vapor s
of an N type dcplng Nected in padal l el mnthzan SCR 54, with the sour ce,
such as phosphdr ous--exyent-orrae, ffor diode 52 poled for forward conduction
in 85 about_two hours at'1?65[err]C to form those a direction

opposite to that "of "tte SCR 54.

whereln _ . :

R is hydrogen, C(O)Rl, or Cl-Cgalkyl optlonally
interrupted by one O or S atom, or optionally
substituted with one or more Cj-Cgalkoxy,

5 halogen, hydroxy, oxo or Cj- Cscarbalkoxy
groups;

Ry is Cj-Cgalkyl, opticnally substituted with one or more
Cy-Cgalkoxy, halogen or hydroxy groups,

phenyl optionally substituted with one or more Cj-
10 Cgalkyl, C14c4aikoxy, halogen or hydroxy
groups, Or
NRpR3; and
R, and R3 are each independently hydrogen or C3-Cgalkyl.
This invention also relates to compositions
15 containing those compounds and methods for using those
compounds and compositions in controlling undesirable
plant species. The compounds of the preseﬁt invention
are especially useful for the selective control of a
variety of undesirable plant species in the présence of
20 cereal crops.

DETAILED DESCRIPTION OF THE INVENTION
Advantageously, the present invention provides

a method for controlling undesirable plant species by

25 applying to the foliage.éf said plants, or to the soil or
water containing seeds or other propagating organs
thereof, a herbicidally effective amount of a formula I
compound. '

The present invention also provides a method

30 for the selective control of undesirable'plant species in
the presence of cereal crops, by applying to the foliage
and stems of the crops and undesirable plant species'
growing in the presence thereof, or to the soil or water
containing seeds or other propagating organs of the.

35 undesirable plant species in which the crops are growing,
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o The device 10 is el ectrically
i ning portions of silicon dioxide circuit
pro- 25 are then stripped away and a thin

ch serves as the anode region of the diode

- 90 W se de905|ted on each of|the surfaces 14 52, and the internediate

N regi on 22 whr
t he cat hode reglon for t he dlode

10

. 15

20

25

e body 124#5 then pl aced in a serves as

an amount of a formula I compoﬁnd effective for the
selective control of the undesirable plant spec1es
grow;ng in the presence of the crops.

The present invention further prov;des a method

‘for the control of undesirable plant species in

transplanted rice by applying to the soil or water
containing seeds or other propagating organs of said
undesirable plant species, after the. rice has been
transplanted, a herbicidally effective amount of a
formula I compound. ‘

The 1-{[a-cyclopropyl-a-(substituted oxy)-o-

.tolyl]sulfamoyl}-3-(4,G-dimethoxy-z-pyrimidinyl)urea

compounds of the present invention have the following
structural formula I:

OR OcH

N=—
NSO_NC(O)N
2] ; (}q
H H H
OCH

(I)

wherein R is as described hereinabove for formula I.
| Preferred formula I compounds of the present
invention are those wherein
R is hydrogen or C(O)R;; and
Ry is C;-Cgalkyl.
A most preferred formula I compound of the

"present invention which is a particularly effective

herbicidal agent or for cohtrolling undesirable plant
species is 1-[(a-cyc}opropyl-a—hydroxy-o-
tolyl)sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea.

¥ nedi ate P region 24, . gold about 25.0 A -



- reduci ng at

lature between. The first and second

. ‘el ectrodes 34 LR &F2ir]C to 900[err] C for about one hour, causing
Z_serye as; t he |arfode . ~C §£0(e'e1ectrodes gotd inpurities to dlffuse _
into the body %42 gﬁﬁééxaﬁ elfyt for the diode 52 of FIGURE .95- Because
gol.-d diffuseq nuch nore readifl ¥ 4. The controlled rectifier 'has the
P+N- PN+ proqile~0f regrons 20,4 22, 24, through an undoped or lightly

doped regi on, e -5-

10

-+ 15

20
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In the'formula I compounds described
hereinabove the term halogen 1ncludes fluorxne, chlorine,

 bromine and iodine.

‘Advantageously, it has been found tnat;the
formula I compounds of the present invention are
especially useful for the selective control of
barnyardgrass, broadleaf weeds and sedges in the presence
of cereal crops.

Methods for preparing such useful compositions
are disclosed herein. For example, 1-[(a-cyclopropyl-a-
hydroxy-o-tolyl) -sulfamoyl] -3- (4, 6-dimethoxy-2-
pyrimidinyl)urea may be prepared by the reaction of 2-
amino-4, 6-dimethoxy-pyrimidine with chlorosulfonyl
isocyanate in the presence of methylene chloride,
follewed by treatment of the thus prepared reaction
mixture with o-amino-a-cyclopropyl-benzyl alcohol and
triethylamine in the presence of methylene chlorlde, to
form the desired compound.

Other compounds of formula I wherein R is
C(O)R; may be prepared as shown below in Flow Diagram I.



i;those portio
. anode 40,

{ two inter- ‘and 26,'fespeCtIVeryl with an

'FCSE

cat jre egions 22 and 24 ‘act as "wi ndows" 38, and
e el ectrode ¥2. \ h falll ow a hi gher concentration of gold. =~ 'In
operation, when azhégﬁﬂ%%bgblas is applied. 100 - - inpurities to

accunul ate in}that part of
_ body bﬁtmﬁéﬁ“portlons
SCR anode,

e |'to the cathode of the SCR and a negat i ve
8 and 30. This results is applied to-the
in a profﬁre of gold reconblnatlon centers
conducts current. Thus durlng peri ods
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The formula I compounds of the present
invention are effective herbicidal agents useful for the
control of a wide variety of undesirable plant species.
Those éompounds are effective for controlling weeds
native to both dry land and wetland areas. The compounds
are also useful as aquatic herbicides and are effective
in controlling the above-said undesirable plants when
applied to the foliage thereof or to soil or water
containing seeds or other propagating organs thereof,
such as stolons, tubers or rhizomes, at rates of from
about 0.016 to 4.0 kg/ha and preferably from about 0.125
to 1.0 kg/ha. Of course, higher rates may be used -o
equal effect, but use at such higher rates is deemed to
be economically wasteful and environmentally undesirable.



" 40 in t he body as shomn and .descri bed | mnth mhen t he- SCR IS blased of f,

. ‘the perlpheraI ‘ P o re-TIGURE 2. . . ' dlode
defined by the P4 105 ! : ' '

Co . sed and- The renalnlng gold i s renoved
-fron1the condycts li rection reverse to the - surfaces 14
and 16. The f.ifsf, ggg%ﬁgqmgﬂd hor mal  conduction of the SCR The annul ar

- gat.e ‘el ectrode$ ale then -firghl y conductlve portlons 36 and
34 of those

Advantageously, it has been found that the
compounds of the present invention, especially 1-[ (-
cyclopropyl-a-hydroxy-o-telyl)sulfamoyl] -3-(4,6-
dimethoxy-2-pyrimidinyl)urea, are effective for

5 controlling undesirable plant species including important
- weeds in transplanted rice culture such as barnyardgrass,
- broadleaf weeds and sedges. The compounds may be applied
to the soil or water containing transplanted rice plants
and seeds or other propagating organs of a variety of
10 weed species at rates of from about 0.016 to 4.0 kg/ha.

The compounds of the present invention,
especially 1-[(a-cyclopropyl-a-hydroxy-o-tolyl)-
sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea, are
particularly suitable for the selective control of

15 Dbarnyardgrass, broadleaf weeds and sedges in the presence
of cereal crops such as barley, wheat, oats, rye and
rice. The compounds may be applied to the cereal crops
and undesirable plant species, or to the soil or water
containing seeds or other propagating organs of the

20 undesirable plant species, at rates of from about 0.016
to 4.0 kg/ha.

While the-compounds of this invention are
effective for controlling undesirable plant species when
employed alone, they may also be used in combination with

25 other biological chemicals,'inéluding other herbicides.

The formula I compounds of this invention may
be applied in the form of a solid or liquid herbicidal
composition, comprising a herbicidally effective amount
of the formula I compound dispersed or dissolved in an

30 agronomically acceptable solid or liquid carrier. The
formulations may be applied as preemergence or
postemergence treatments. -

Advantageously, the formula I compounds may be
formulated as emu151f1ab’e concentrates, wetbab_



- 45 deposit ed @p-the—espestdme surfaces, as for two regions and the gold
reconbi nation *f’_;“* 24 "anple by a ni ckel electroplatlng process,.
preV|oust degcr Yebly limt the flow  ‘and the nickel ' _
el ectrodes arg of diode reverse current to the periphery -
of W th sclc _he groove is etched the body 12. Wen the
SCR 54 is forvand dlevi ce. The second el ectrode 40 of bi ased,
it can be triggered |nto conducllon 50 +#&e device is then soldered to a

netalllc SUr - BYERETappTTe rtfon of positive voltage pulses 115

powders, granular formulations, flowable concentrates and
the like. '
In order'to_facilitate a further understanding_
of the invention, the following examples are presented
S primarily for the purpose of illustrating more specific
details thgreof.' The invention should not be deemed
limited by the examples as the full scope of the
invention is defined in the claims. The terms NMR and MS
designate nuclear magnetlc resonance and mass
10 spectroscopy, respectively. '

e



face, which ma 8-S _g@i»the device to its gate electrode causing
t he device to"lﬁf;r' Qﬁﬁﬁfﬁackage. - function in

- the, manner
" conbi na- -

Pr epHE

et . An alternate ‘enbodi ment of the .
The cteristics of a device - tion device is
t ed in accordance with the foregoing 55

alternative deyi : i.I[y simlar to ‘are ill'ustrated in Figure
5, where the ahode” 120 Vi ce Mlgﬁ FI GURE 1, except that the to
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. EXAMPLE 1

Preparation of o;Amino-a-c clopr 1benzvl alcohol

To a solution of o- amlnophenyl cyclopropyl
ketone (7.78 g, 48.3 mmol) in tetrahydrofuran at 0°C is
added 29 mL of a 1.0M lithium aluminum hydride solution
in tetrahydrofuran. The reaction mixture is stirred at
0°C for 2 hours, warmed to and stirred at room
temperature for 16 hours, quenched'with saturated
ammonium chloride solution and extracted with ethyl
acetate. The combined organic extracts are dried over
anhydrous sodium sulfate and concentrated in vacuo to
obtain a residue. Flash column chromatography of the
residue using silica gel and 30% to 50% ethyl acetate in
hexanes solutions gives the title product as a yellow
solid (5.02 g, 64%, mp 76°-79°C) which is identified by
1lHNMR and MS spectral analyses.
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EXAMPLE 2

¢-cyclopro

t he peri pheral
Pie aration of 1-| l-a-h oxy-o-tolyl) -

- gulfamoyl] -3-(4,6-dimethoxy-2-~ imidinvl)urea

1) ClSOzNCO'

OCH;
; —
—_—
- .
N
OCH3
. CH
2)
NH,
(CH,CH,) ;N
N
lfIsozl;IC(O)I;T—«
H # ®H ¥
: OCH
5 3

Chlorosulfonyl isocyanate (0.53 mL, 0.86 g, 6.1
mmol) is added to a solution of 2-amino-4,6-dimethoxy-
pyrimidine (0.95 g, 6.1 mmol) in methylene chloride at 0°

10 C. The resulting mixture is stirred for 30 minutes and a
solution of o-amino-a-cyclopropylbenzyl alcohol (1.00 g,
6.1 mmol) and triethylamine (1.45 mL, 1.05 g, 10.4 mmol)
in methylene chloride is slowly added to the mixture.
The resulting solution is stirred at room temperature for

15 18 hours,-

concentrated in vacuo and dissolved in

methanol. The methanol solution is adjusted to about pH

1 with 10% hydrochloric acid and extracted with methylene

chloride. The combined organic extracts are dried over
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anhydrous sodium sulfate and concentrated in vacuo to
cbtain a residue. Flash column chromatography of the
residue usxng silica gel and 30% to 50% ethyl acetate in
. hexanes solutions gives the tltle product as a white
5 solid (0.55 g, 21%, mp 66°-69°C) which is 1dent1f1ed by

1ENMR and MS spectral analyses

EXAMPLE 3
Preparation of 1-{[o-(cveclopropylhydro ethvl)phenvl] -
10 sulfamovyl}-3-(4,6-dimethoxy-2- imidinvl)urea acetate
(egtexr)
OH OCH3 .
N={ -~
| + (CH.C),.0 +
ysozﬁc(0)§——<& / 3C) 5 - l
_H H H - N
OCH3_
L
o~ “cH OCH,
> 3 N=
NSO NC (0) N—
U2l Y4
H H H
OCH3
15 Acetic anhydride (0.18 mL, 0.19 g, 1.9 mmol) is

added to a mixture of 1-[(a-cyclopropyl-a-hydroxy-o-
tolyl)sulfamoyl] -3- (4, 6-dimethoxy-2-pyrimidinyl)urea
(0.40 g, 0.9 mmol) in pyridine. The reaction mixture is
stirred at room temperature for 18 hours, treated with

20 additional acetic anhydride (0.27 mL, 2.9 mmol), stirred
for 5 hours, diluted with water and extracted with ether.
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The combined organic extracts are dried over'anhydrous

sodium sulfate and concentrated in vacuo to obtain a
residue. Flash column chromatography of the residue
using silica gel and 50% to 75% ethyl acetate in hexanes
solutions gives the title product as a white powder (0.10
g, 23%, mp 156°-158°C) which is identified by lHNMR and MS
spectral analyses.

oEXAMPLE 4

Rice tolerance to post-transplant applications and

preemergence weed control under flooded paddy conditions
The tolerance of transplanted rice to post-

transplanted herbicide applications is measured as

follows: Two ten-day-old rice seedlings (CV. Tebonnet)
are rransplanted into silt loam soil in 32 oz plastic
containers having a diameter of 10.5 cm and no drainage
holes. After transplant, the containers are flooded and
the water level is maintained at 1.5 to 3 cm above the
soil surface. Three days after transplanting, the
flooded soil surface of the containers is treated with
the selected agueous/acetone 50/50 v/v mixture containing
the test compounds to provide the equivalent of 1.0, 0.5,
0.25, 0.125, 0.063 and 0.032 kg/ha of active ingredient.
The treated containers are placed on greenhouse benches,
watered such that the water level is maintained as stated
above, and cared for according to normal greenhouse
procedures. ‘Three to foﬁr weeks after treatment the test
is terminated and each container is examined and herb-
icidal effect rated according to the rating :system set
forth below. The data obtained are reported in Table I.
Preemergence herbicidal activity under flooded
paddy conditions is determined as follows: plant seeds or
propagating organs are planted in the top 0.5 cm of silt
loam soil in 32 oz plastic containers with a diameter of
10.5 cm and no drainage holes. Water is added to these
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5 to 3 cm above the soil

surface for the duration of the experiment. The test
compounds are applied as an aqueous/acetone mixture 50/50

v/v pipetted directly into the

flood water to give the

equivalent of 1.0, 0.5, 0.25, 0.125, 0.063 and 0.032
kg/ha of active ingredient. The treated containers are
placed on greenhouse benches and cared for according to

normal greenhouse procedures.

Three to four weeks after

treatment the test is terminated and each container is

examined and herbicidal effect
rating system set forth below.
reported in Table I.

rated according to the
The data obtained are

Plant species employed in this example are
reported by header abbreviation, common name and

scientific name.

.PLANT SPECIES EMPLOYED IN HERBICIDAL EVALUATIONS

Header
Abb. Common Name
ECHCG Barnyardgrass

CYPSE Flatstage

ELOKU Eleocharis Kuroguwai
MOOVA - Monochoria

SAGPY Arrowhead (pygmaea)

ORYSP Rice, Transplanted

Scientific'ﬁame
ECHINOCHLOA CRUS-GALLI,
(L) BEAU
CYPERUS SEROTINUS,

ROTTB. )

ELEOCHARIS KUROGUWAI
- MONOCHORIA VAGINALIS,
PRESL.

SAGITTARIA PYGMAEA, L.

ORYZA SATIVA-Transplanted



. the current-volg;
- wherein said

Ty he polarlty devi ce. accordlng to claim 2
Ch ET 2 - of the applied biased voltage is

-changed to ‘bodly H tier T ncluglep a multiplicity of recom

- forward bias tt
."therein, said n

" bias voltage i 9§

5 increased, 4@

e SC&&M%’F@% eqkage cur-. bination centers formed
eg¢o ~rent will flow. As the forward

L'. TEoA-center s belng substantlally concen-
vol t age _poi nt lis reacted; at trated in said body -

bet ween the rel

%+ve+y”ﬁ1ﬂﬁ 60 .

Herbicide Rating Scale

on

Results of herbicide evaluation are expressed
a rating scale (0-%). The scale is based upon a

visual cbservation of plant stand, vigor, malformat;on,

5 size, chlorosis and overall plant appearance as compared

with an untreated control.

% Control
Rating ~ Meani Compared to Check
9 Complete Kill 100 '
8 Approaching Complete Kill 91-99
7 Good Herbicidal Effect 80-90
6 Herbicidal Effect 65-79.
5 Definite Injﬁry | 45-64
4 Injury 30-44
3 Moderate Effect 16-29
2 ' Slight Effect - 6-15
1 Trace Effect B .1f5
o - No Effect _ 0

No Evaluation
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As can be seen from the data in Table I, 1-[(a-
cyclopropyl-a-hydroxy-o-tolyl) sulfamoyl] -3-(4,6-
dimethoxy-2-pyrimidinyl) urea is especially useful for
the preemergence control of barnyardgrass, flatstage,

5 monochoria and arrowhead in the presence of transplanted
paddy rice.
. EXAMPLE 5

Preemergence herbicidal evaluation of test compounds
' The preemergence herbicidal activity of the

10 test compounds of the present invention is exemplified by

the following tests in which the seeds of a variety of
'monocotyledonous'and dicotyledonous plants are separately
mixed with potting soil and planted on top of
approximately one inch of soil in separate pint

15 containers. After planting, the containers are sprayed
with the selected aqueous acetone solution containing
test compound in sufficient quantity to provide the
equivalent of about 0.125 to 0.50 kg per hectare of test
compound per container. The treated containeré are then

20 placed on greenhouse benches, watered and cared for in
accordance with conventional greenhouse procedures. From
four to five weeks after treatment, the tests are
terminated and each container is examined and rated
according to the rating system provided in Example 4.

25 The data obtained are reported in Table II
below. Where more than one test is involved for -a given
compound, the data are averaged.

Plant species employed in these evaluations are
reported by header abbreviation, common name and

30 scientific name.

Compounds employed in this evaluation are given
a compound number and identified by name. Data in Table
II are reported by compound number.
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correspondlné oRe— The above described device thus
incor- of said surfaces adjacent to a CBVFespondlng :
porates the desirabl e. operatlng characteristics one of said external
regions; a portion of _ :

PLANT SPECIES EMPLOYED IN HERBICIDAL _EVALUATION’S

Headerx : _ _
~Abb. Common Name Scientific Name
ABUTH Velvetleaf ABUTILON THEOPHRASTI,
| MEDIC.
AMBEL Ragweed, Common AMBROSIA ARTEMISIIFOLIA,
L.
CAGSE Bindweed, Hedge CALYSTEGiA SEPIUM
CAPBP Shepherdspurse CAPSELLA BURSA-PASTORIS
| (L)MEDI
CHEAL Lambsquarters,
Common : CHENOPODIUM ALBUM, L.
IPOSS Morningglory, Spp. IPOMOEA SPP.
- SINAR - Mustard, Wild BRASSICA KABER,
(DC) L..C.WHEELR
STEME . Chickweed, Common STELLARIA MEDIA,
| L., CYRILLO
ECHCG Barnyardgrass | EéHINOCHLQA CRUS-GALLI,
(L)BEAU
CYPRO Nutsedge, Purple CYPERUS ROTUNDUS, L.
HORVSB Barley, Spring, . HORDEUM VULGARE CV;
| Bonanza : BONANZA
TRZASK Wheat, Spring, TRITICUM AESTIVUM,
Katep ' "KATEPWA

GALAP Galium - GALIUM APARINE



" of an SCR eature'of each of said extensions bei'ng

. :h|gth cond 'j@?h‘@_yﬁﬂf HEEL|. 25 being capable of supportlng current
~flow in t|V':f€F§% fle |r emai nder . thereof, the-

-~ the reverse ire s |dgvi ce .is-therefore renalnder of. each of sald
ext ensi ons b QQ%T 1-696 suitable for electronic _

applications r\ —ghadoded betmeen t he highly conductive por-

an SCR together with a separ atle parallel‘één- tion thereof and the

correspondin ~nected diode rectifier.

external region and prOV|d|ng i solation there- : :

PLANT SPECIES EMPLOYED IN HERBICIDAL EVALURTIONS-!CQ#t.!

Headexr _
_Abb. Common Name - ~ Scientific Name
KCHSC Kochia | . KOCHIA SCOPARIA, (L)ROTH
MATSS Mayweed Sp. MATRICARIA SPD.
POLCO Buckwheat, Wild POLYGONUM CONVOLVULUS,
L. |
RUMCR Dock, Curly RUMEX CRISPUS, L.
SOLNI Nightshade, Elack ' SOLANUM NIGRUM, L.
THLAR  Field Pennycress . THLASPI ARVENSE L.
'Hoavng Barley, Winter, HORDEUM VULGARE, CV.
Marinka MARINKA
TRZASO Wheat, Spring, | TRITICUM AESTIVUM,
- - Olaf -CV OLAF
5 COMPOUNDS EVALUATED AS HERBICIDAL AGENTS
Compound No. | -
1 1- [ (a-Cyclopropyl-a-hydroxy-o-
tolyl) sulfamoyl] -3- (4, 6-dimethoxy-2-
10 _ pyrimidinyl)urea
2 1-{[c-(Cyclopropylhydroxymethyl)phenyl]-.

sulfamoyl}-3- (4, 6-dimethoxy-2-
pyrimidinyl)urea acetate (ester)
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of said intérmediate regions; and a gate el ec-

EXAMPLE ]
. Postemergence herbicidal evaluation of test compounds
The postemergence herbicidal activity of the
compounds of the present. 1nventlon is demonstrated by the

follow1ng tests, wherein a variety of dicotyledonous and
monocotyledonous plants are treated with test compounds,
dispersed in aquéous acetone mixtures. In the tests,
seedling plants are grown in jiffy flats for about two
weeks. The test compounds are dispersed in 50/50
acetone/water mixtures containing 0.5% TWEEN®20, a
polyoxyethylene sorbitan monolaurate surfactant of Atlas
Chemical Industries, in sufficient qudntities to provide
the equivalent of about 0.125 kg to 0.500 kg per hectare
of active compound when applied to the plants through a
spray nozzle operating at 40 psi for a predetermined
time. After spraylng, the plants are placed on
greenhouse benches and are cared for in the usual manner,
commensurate w1th conventional greenhouse practices.
From four to five weeks after treatment, the seedling
plants are examined and rated according to the rating
system provided in Example 4.

The data obtained for 1- [(a -cyclopropyl-a.-
hydroxy-o-tolyl) sulfamoyl] -3- (4, 6-dimethoxy-2-
pPyrimidinyl)urea and 1-{[o- (cyclopropylhydroxymethyl) -
phenyl]sulfamoyl}-3-(4,6-dimethoxy-z-pyrimidinyl)urea
acetate (ester) are reported in Tables III and IV,
respectively.
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WHAT IS CLAIMED IS: .
1. A compound havmg the structural formula

OR OCH

N=
NSO_NC (0) N—
RGN T
H H H

OCH.,

~ wherein

R is hydrogen, C(O)R or C1-Cgalkyl optionally interrupted by one O or S atom or
optionally substituted with one or more C3-C4alkoxy, halogen,
hydroxy, oxo or C-Cgcarbalkoxy groups;

Rj is C1-Cgalkyl optionally substituted with one or more C3-Cgalkoxy, halogen or
hydroxy groups,

phenyl optionally substituted with one or more C1-C4alkyl, C1-C4alkoxy,
_ halogen or hydroxy groups, or
NRjR3; and

Ry and R3 are each independently hydrogen or C1-Cgalkyl.

2. The compound according to claim 1,
1-{(a-cyclopropyl-a-hydroxy-o-tolyl)sulfamoyi}-3-(4,6-dimethoxy-2-
pyrimidinyl)urea.

3. A method for controlling undesirable plant species which comprises
applying to the foliage of said plants or to the soil or water containing seeds or
other propagating organs thereof, a herbicidally effective amount of a compound
having the structural formula
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OR - ocH,
N=
NSO,NC (0) N—
T e A
H H H |
| OCH,

wherein R is described in claim 1.

4.  The method according to claim 3 wherein the compound is 1-
[(a-cyclopropyl-a-hydroxy-o-tolyl)sulfamoyl]-3-(4,6-dimethoxy-2-pyrimidiny])-
urea.

5. The method according to claim 3 which comprises applying
said compound to the foliage of said plants or to the soil or water containing seeds
or other propagating organs thereof at a rate of about 0.016 kg/ha to 4.0 kg/ha.

6. The method according to claim 3 wherein said method is
effective for the selective control of undesirable plant species in the presence of
cereal crops. '

7. A method for the control of undesirable plant species in
transplanted rice which comprises applying to the soil or water containing seeds or
other propagating organs of said undesirable plant species, after the rice has been
transplanted, a herbicidally effective amount of a compound having the structural
formula '
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OR OCH

. N=
NSO.NC(O)N
NS0 (] (\N/
H H H

3

OCH,

wherein R is described in claim 1.

5 8.  The method according to claim 7 wherein the compound is 1-
[(e-cyclopropyl-c-hydroxy-o-tolyl)- sulfamoyl]-3-(4,6-dimethoxy-2-pyrimidinyl)-
urea. |

9; A herbicidal composition which comprises an agronomically
10  acceptable solid or liquid carrier and a herbicidally effective amount of a com-
pound having the structural formula

AV,

oR ocH,
N=
NSO NC-(O)N——-<
U2 N
H H

H
OCH

15 whereinRis de.scribed in claim 1

10.  The composition according to claim 9 wherein the compound
is 1- [(a-cyclopropyl-a-hydroxy-o-tolyl)sulfamoyl]-3-(4 6-dimethoxy-2-

pyrimidinyl)urea.
20
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1- a-CYCLOPROP?L-a- SUBSTITUTED O -0-TOLYL] SULFAMOYL } -
3-(4,6-DIMETHOXY-2-PYRIMIDINYL) UREA HERBICIDAL AGENTS

ABSTRACT OF THE INVENTION
There are provided 1i-{[a-cyclopropyl-oa-
(substituted oxy)-o-tolyllsulfamoyl}-3-(4,6-dimethoxy-2-
pyrimidinyl)urea compounds of formula I

- . OR _ OCH

| -
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(I). _ i
Further provided are compositions and methods

comprising those compounds for the control of undesirable
plant species.
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1-4 [a0-CYCLOPROPYL -~ (SUBSTITUTED OXY) ~o-TOLYL] SULFAMOYYL }-
3-(4,6-DIMETHOXY-2-PYRIMIDINYL)UREA HERBICIDAL AGENTS

ABSTRACT OF THE INVENTION
There are provided 1- { la- cyclopropyl-a-

(substltuted oxy) -o-tolyl]lsulfamoyl}-3- (4, 6-dimethoxy-2-
pyrlmldlnyl)urea compounds of formula I

OR OCH

N=
NSO_NC (0) N—
T IR
H
OCH

(1). ) :

Further provided are compositions and methods

- comprising those éompounds for the control of undesirable

plant species.



