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Mel ting Synt hesis Exanpl e Conpound

Poi nt Procedure 35. 2-met hyl al | yl

m [ (et hyl car banoyl ) oxy] carbanilate 126-7 - See bel ow 36. :
2-propynyl m [ (et hyl car banmoyl ) oxy] carbanil ate 128-9[err] As in Ex.
35. 37. met hyl m [ (di net hyl car banoyl ) oxy] - N- .
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after . .
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com ounds, to ne 1c1dal composmons
and to a new method for the control of un-
desired plant growth, both pre-emergently
and post-emergently, by application of said
new and useful herbicidal compositions.

The novel compounds of this invention are
m—(carbamoyloxy)carbamlates of the follow-

ing structure:
R’S’“‘

wherein R, is the radical of an alcohol or
pheiiol of the formula R,OH,

R
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is the radical of & pnmary or secondary anune
of the formula .
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and X is oxygen' ‘or sulfur with the: provnso
that R, is pot & methyl group when o
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N

is a methylamino group and-X is oxygen. The
substituents Ry and Rc may also- form to-
gether a heterocyclic. ring with the nitrogen
to which they are attached, e.g:, 2 morpholine
or piperidine compound.-

In one useful class of. compounds, R, is
an aliphatic hydrocarbon radical, 'such as an
alkyl, alkenyl, or alkynyl radical such as a

methyl, ethyl,. propyl, -isopropyl, butyl, iso- .

butyl, tert-butyl, sec-butyl, pentyl, 1-ethyl-
propyl, allyl, 2-methylallyl, 2-butenyl,
propynyl or 1-methyl-2-propynyl radical.
Compounds having a cyclic R, group, e.g.,
cyclohexyl, cyclopropyl, phenyl, or a group
containing atoms other than carbon and hydro-
gen, e.g., a methoxyethyl group, may also
be used. Preferably, R, is an alkyl or alkenyl
radical of relatively low ‘molecular  weight;
thus,’ when X' is oxygen, best results are
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10 pitate of mam nophenol hydrochloride was isolated by filtration. A
yield of 4.5 g of renoved by filtration and the filtrate was nethyl
- [ (et hyl car banmoyl ) oxy] car bani | - evaporated to dryness. The crude
product ‘was ate, nelting at 130-2[err], was obtal ned. On re- -

m

recrystallized fromwater to yield 11.0 g. of «crystallization from
toluene, this ester nelted 25

at 131[err]. Anal ysis: Cal cul ated for [err]: C
53.36, H 5.39, B 12 49 1,173,753 R Found C 53. 80,
H 5.57, N 12. 45; EXAVPEE T auu the
crude product Wa§""|al gubon " Tlie, “’ﬁ’f‘&?

an .
i ealgfbrtﬂfm ¢ acid estm]'c 10y !
T bstmftcd—': .

bidiyHelchtalyzed by material§ > -

at S T,

methyl m hydr oxy- wﬁﬁgnv“ﬁeﬁ“"q” %ﬁﬁ&l%ﬁ& A
carbanil ate, 11. desgthad hgdbor 810Gy 36 em aiidd cabimateddite .
Recrystal | i zat 6omrelfqr1941nClas§I%néfnbas a molpquige wefight p suchfas tneﬂ!&lalh b, lsf-diezabigrdo [RdAl g
in a gave meth ‘Tss refJn(ec?tE)ésl caphanoy Iu)l X o“f’ d‘ Ez‘?‘e’ffl $Y15? o
60[err] for threqs HaltbsaichoR) BQ hybatalion nﬁiaﬁongo PR 40 5
Anal ysi s: and R, is hydroge fdtattidn frﬁical[ er}iy&roxyc abific &ﬂ_ﬂ, estek 51&9%; Nhhoilée 76;

Found: C 55. 52, Beusplggo marbon radicals are substituted- or an N,N-disubstituted-carbamoyl
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be prepared by methods employed for synthesis
of carbamic and carbanilic acid esters. For .
example, a very useful senes of reactions is Re

40 outlined below:
6""‘0- Eﬁ'x&
. The intermediate m—mtrophenyl catbamates
el . rgu&x are obtained by reaction of m-nitrophenol with 75
. _ an appropriate isocyanate, or by reaction of
o the sodium salt of m-nitrophenol with an N-
O- Nai ¢ monosubstituted- or: an N,N-disubstituted-
e R O-m-x& carbamoyl halide. They may also be prepared
| h by conversion of m-nitrophenol to its chloro- 80
_"amgu : formate,ester with phosgene, and reaction of
Ire o this ester with a primary or secondary amine.
N 3 These m-nitrophenyl carbamates are readily
ol reduced. to. the corresponding m-ammophenyl
G- % carbamates. 85
Ao, Treatment of the m-aminophenyl N-mono-
_ _ b sul:ﬁntuted- or NN - disubstltuted carbamate
with an appropriate chloroformate, or chloro-
The intermediate m—hydroxycarbamhc acid thioformate ester, in the prwence, of a suit-
'_ esters may be prepared by treatment of m- able acid acceptor, will give the desired m- 90
ammophenol or an N - mono - substituted- [(N - monosubstituted- or NN - disub-
45 m - aminophenol with the appropriate chloro- stituted - carbamoyl)oxy] carbanilate ester.

formate, or chlorothioformate ester in the pre-
sence of a suitable acid acceptor.

Formation of the possible by-product, a
urylened:phenylene biscarbamate, is minimized



to 55[err],

nmet hyl carbani l ate was distilled 35

t enper at ur e.

The

stirred at this tenperature for 2.5 hydroxy -

to obtain an anal yti cal
acetonitrile was renoved under- reduced pres-

N -
hour s,

(5 X 10[err] mm.

and cooled to room
sanple boiling at 80[err] 25

sure and

was added

the residual oil was dissol ved by Anal ysi s:

Calculated for [err]: C59.66, H6.12, N 7.73; 40
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sion of active mgredlents for agricultural

-applications, recognizing the fact that the for-

mulation and mode of application of a toxic-

. ant-may affect the activity of the material
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in a given application. Thus, these active
herbicidal compounds may be formulated as
granules of relatively large particle size, as
wettable powders, as emulsifiable concentrates,
as powdery dusts, as solutions, or as any of
several other known types of formulations,
depending on the desired mode of application.
Preferred formulations for both pre- and post-
emergence herbicidal applications are wettable
powders, emulsifiable concentrates, and
granules, These formmlations may contain as
little as 0.5% to as much as 959, or more
by weight of active ingredient.

Wettable powders are in the form of finely

-divided particles which disperse readily in

60

water or other dispersant. The wettable pow-
der is ultimately applied to the soil either as
a dry dust or as a dispersion in water or

-other liquid. Typical carriers for wettable

" 65

powders include fuller’s earth, kaolin clays,

silicas ‘and other readily wet organic or in-

organic diluents. Wettable powders normally

miculite, perlite and other organic or in-
organic materials which absorb or which may
be coated with the toxicant. Gramular for-
mulations normally are prepared to contain
about 5—25%, of active ingredient and may
also contain small amounts of other ingredients
which may include surface-active agents such
as wetting agents, dispersing agents or emulsi-
fiers; oils such as heavy aromatic naphthas,
kerosene or other petroleum fractions, or vege-
table oils; and/or stickers such as dextrins,
glue or synthetic resins. The average particle
size of the granules is usually between 150
and 2400 microns. For example, a useful
granular formulation contains 5.05 parts by
weight of the m-(carbamoyloxy) carbanilate
ester, 5.00 parts by weight of corn oil, and
89,95 parts by weight of crushed corn cobs
Typical wetting, dispersing or emuls1fyxng
agents used in agricultural formulations in-
clude, for example, the alkyl and alkylaryl
sulfonates and sulfates and their sodium salts;
polyhydric alcohols; and other types of sur-
face-active agents, many of which are avail-
able in commerce. The surface-active agent,

"when used, normally comprises from 0 1% to
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by filtration, washed with water to renove 3.5 g of product was obtained
by concentra- 5 the am ne hydrochloride, yielding 11.9 g of tion of
the filtrate. Recrystallization from crude nmethyl m -

[ (di met hyl car banoyl ) oxyl benzene-hexane m xture raised the nelting
carbanilate nelting at 144-5[err]. An additional point to 145.0-5.5[err].

Anal ysis: 10 Calculated for [err]: C55.45 H5.92, N
11. 76; _ Found: C 55.57," H6.03, N
11. 79. EXAVPLE 111173753 - .at 55-60[err],

cool ed, and tﬂz\l‘%&ﬁ ‘ﬂéhp dgﬁ’:& ﬁerﬂzldal Cﬁg‘ogtﬁns ug Q&qﬁ&e@i}soﬁ&e % tﬁe gesiQJd cg&g‘kfd--

hydr i de sodil e [FREPIEE rédn| 640h asl Retone, alkyldledOhaphtidiemespadded
slowy to a sdltid cive digredient| wlﬂaﬁmwvdmdc;bnmt pabthet drganid mssl’retsm esi -

25 15 16 gsolaﬁs raICmc mfaéss jtypicglly acaesy s vm‘f h
pent ane, :gﬁfm fganic s° nBF R B ﬁif%lggo with'
GFr

f
water to g| V&uﬁfdﬁhﬁl oSS O | S 1-@5@% app 11- ex@dihesoldml dafriat, @tllcﬁgs eons
t enper at ure aiam@a-the ﬁh&l& divided $olidsdayeon avean d(FIR@@ st Arakle Matk), omy. alfo bprpsed. 30

35[err]. The : i gkle f*iaPP‘é?gtﬁod’F‘“B‘f‘i “Hﬁﬁ@@ﬁ’é‘ thogll “”3‘ yield
of 16.2 . ?ﬁmy dmd Eﬁﬂ 3% %) Nsir rt Qﬁﬁex u?ﬁﬁﬁ%

m [ (di et hyI cadabamyﬁ sONdyer of Gil, R drdpRy éﬂ MﬁS refaceition Siemost of
mai nt ai ni ng tshelﬁlcemneseat'l‘jreg fombﬂa@;pmentrm—A the mmht mntpp@ds wagive by wdfdred35at

t 30-35. y bYAT X s diepts
e i oo IS SR AR R ‘&“&k&fﬁ%ﬁﬁ" gl il e g

at 94-5[err] .to facilitate dnspersmﬁn Fbry Sﬁp‘ﬁcanoxf» priate change in the Gt 6uld [err]:
C 58. 63, H 6.1834¢cs dx¢ 2@maR; diluted and applied as a be made in order to obtam the desueﬁo:gtnd 40 C

58.58, H 6, 74°PK tq he to be affected, poundémwkfg the m-propylcarbamoyl

ompourn
dropw se tao %p: é)‘(; eli-#‘tuus lué)jm ?gﬁ‘lelgsoﬂu c"gﬁa‘é %xasxple c%*d{ 8§ methoh@d“ late
(33.4 g) was acﬁ\h iografiat o4 disgeh@ in G&fhxcﬂ'&lt higl plabs ef th:y iﬁg(:yana@Gf Example@nverted -
to the sodium salt with sodium carbanilate in 300 m of ethyl acetate,
mai n- 40 hydride as described in Exanple 12. This t aehingg the $ypiger ature

JF

at 25- 30[ er r [Examiplee i X'- sodi t!lhmmm was added port Pointi se t Prazedved u-
ture was STELITEA-TOr U3 TTon of 8§ O DNPSJene in
300 m of “stand "6V rn g"l e oyp)rxgrxka PP of ani nléa}f ~ ethyl g?@”t at e,

mai nt'ai ni ng the terrpematmb[(ethyidarbaﬂigytjm@phkhamlade was renolsed7by filSee atlboon and

55 -5 to Oferr] irred for one e filtra .
concentr at ed t% dryﬁ’@'-sgg”‘ y r%a’ﬂﬁﬁ?xyt\ 11“?‘ ar med toM#g’_ %ﬁ v\lg
b loY(ﬁ 44 g

then cruude nmethyl m - [[(2 - methylallyl)carb- filtered

of the chloroformate anoylloxy] carbanilate was recrystall pameasthe ester
of methyl mhydroxycarbanil ate. several tinmes from a benz®hee FaPEhe

m xture Z- Met Qx\‘,lhﬁu:gds%p?ﬁar‘agﬁylﬂxﬂ)car%ﬁat@dded t70Rt ai n @ [agphe
melting at 127.5-8.5 nal ysi s -

Cal cul ated for4[er r}nethyl(?l-ﬁg!tﬂ@rbawﬂowbwmi?@ 60; 117-8° As in Ex. 2.

Found: ~C 59. 2? gtggl?m-[(mrt-%gtl’yloz.ﬁbagmyl?gﬁxy] bténlilate ' IW LE 1’133 Ex

dual oil was di'ssolv i net he 75 65 A sol ution of '18. 0
g of mam nophényl diethyl r}zﬂyﬁxutymsam&dxﬂcbamzﬁlma col d 5256t ut i ok iofEx. 2.

et hyl car barat fy(Seea'E;a otk Roroh Soundl OO k8 350 Ak

water. After d

methyl m—[(allylmrbamoyl)oxy] carbanilate 147—8° See below
9.  methyl N—methyl—m—[(methylcarbamoyl)oxy] carbanilate boigs at See below
' 5 x?‘(s)é-(aﬁmn |
| H )
10. . methyl m-[(dimethylcarbamoyl)oxy] carbanilate 145.0—5.5° . See below
i1 methyl m—[(diéthylcarbamdyl)oxjr] carbanilate 94—5° - See below
12, methyl m—[(2-niethylallyl)mrbambyl]oxy] carbanilate 127.5—8.5° | See below
13. sec-butyl m-{(dimethylcarbamoyl)oxy] carbanilate 92.5—4.0° See below
14. © -~ S-methyl m—[(methylcarbamoyl)oxy] thiocarbanilate 153.5—4.5°  See below

15. isopropyl m-[{(methylcarbamoyl)cay] carbanilate | 158.0—9.5° As in Experiment.



- filtration.

triethylamne in 200 ml of benzene was added ing the solution over
magnesi um sul fate, the to a solution of 14.3 g of sec-butyl chloro-
ether was renoved to give a red oil which formate in 50 m of benzene,
mai ntaining the crystallized on standing. After recrystallization 80 70
tenperature at 25-30[err]. The mixture was from a benzene-hexane m xture,
a.yield of stirred for one hour at 45-50[err], and allowed 13.5 g of
sec-butyl m[ (di'net hyl car banoyl) - to stand over the weekend. The am ne

hydro- oxy] carbani)ate, melting £i739%5 5-4. O[err], was chl orisde was
T enoved—py— i ' — ' e ted to

dryness. Th reS| 85 . Anal ysi s: eling st ed for

[err]y E*80 08, H7.19, N 9 @gPom o CHGEE |

Foung g 169. 94, mdthyY mqGycidextdarBadoyl)oxy] carbanilate 9 166—7° See below

1,173, 75 _

EXAVPLE 147 ‘methyl m-[(phenylcarbamayllory) cbaniltte) t he predtdbrt’at As(MBEnfnophenol

A solutiongof 43y rﬂ[(ﬁ@thﬁ&aﬁa%&}@% Bitlanilalt hydrochhng_glg) V@ﬁdernﬁ&DVed by

Con- 300 m ‘of acetonl trile was warnmed to temadeaBit r at i on
-of the filtrate gave 36.1 g of crude 10 and 22. 0 g oﬂﬁme@hyl

chl orot hi of ormate was S-net hyl m hydr oxyt hi ocar bani | ate %%‘}l‘igﬁg“gé 5
added dropwi se. The tenperature of the m x- 135-9[err]. dilute hydro-
recrystallizations from aqueous ture rose to 55[ err] .chibtiecidnnd ure was
stirred ‘methanol raised the melting point to 139- f o¥itht WFThour s at

70[err], cooled to roomtem 40[err]. 15 Anal ysi e:e;%‘;tedto

- Calculated for [err]: C 52.44, H 4.95, N 7.65; dryness, and
Found: C 52.31, H5.07, N 7.52. Met hyl i socyanat eolidde@ftaliizednas
added drop- and recrystal lized from aqueous methanol to benzene- \\j 5o t o g

stirred suspension of 15.5 g of S- yield 13.4 g of \/\hlte,ﬁole“fnﬁ‘:s mel ting
at 20 nethyl mhydroxythiocarbanilate and 25 drops 153-nifdiatetenreA second
recrystallization of the S- ~of -triethyl anine in 150 mtedfitbenzene.
When nethyl m- [(nethyl carbanoyl)oxy].thiocarb- t hé® ]l‘l on was

conpl ete, fhe M aKfiUk-Rreibiylc@Biindopfory] Rireghiiged a sanpligs gl tiAagn k. 453. 5-
heated to 70[err] for two hours, then cooled. 4.5

err
30 THE cr uddvbrdastyicabmoylowl sty filtrati ?P—7] Intergxedme Anal ysi s:
Cal cul ated for [err]: C 49.98, H5.03, N 11.66; :se;;‘tedgff’nm
Found: C 49.71, H4.77, N 11.79.
and flltered The vvhlte solid was recrystal- 40 35 - Cycl ohexyl

i socyanat el (11 oyl tEmedglepsigmoylowsd gerenilats o) ¢ nd@ T EN? a‘}jd%@ﬁsz%t hanol
22, butyl m-[(methylcarbamoyl)oxy] carbanilate . 113.5—4.5° As in Ex. 20.
23. _ isobutyl m-[(methylcarbamoyl)oxy] carbanilate - 133—4° As.m Ex. 22.
24, sec-butyl m-[(methylcarbamoyl)oxy] carbanilate U 126.5—7.5°  As in Ex. 22.
25. tert-butyl m-{(methylcarbamoyljoxy] carbanilaste ~ _  157—8°  See below.

2. sec-butyl m-[(tert-butyl-carbamoyljoxy] carbanilate . 140.0-40.5° As in Ex. 1.
2. methyl m-[(hexylcarbamoyl)oxy] carbanilate  115.5—6.5° See below
2. methyl m-[[(1;1,3,3~tetramethylbistyl) carbasioyl) : -
oxy] carbanilate 152.0—2.5° See below
29, allyl m-[(allylcarbamoyl)oxy] carbanilate 105.5—6.0° -As‘in Ex. 27.
30. sec-butyl’ m—[(1sopropyl-carbamoyl)oxy] carbamlate 151:5--2.0° As in Ex. 16,
31 pentyl m-[(methylcarbamoyl)oxy] carbamlate 106.5—7.5° See below
32. l-methylbutyl m-[(m°thyl-carbamoyl)oxy] carbanilate  115.5—6.0° As in Ex. 3l.
33 . l-ethylpropyl m—[(methylcarbamoyl)oxy] carbamlate 120—30°  Intermediate
as in Experiment
reacted as in
Example 31.
34, 1 2—dm1ethylpropyl m-[(methylcatbamoyl)oxy]
carbamlate _ 143—4° As in Ex. 33.



dropwi se to a solution of 15.0 g of nethyl to yield 14.0 g of nethyl
m [ (cycl ohexyl - m hydr oxycarbanilate and 1.1 g of 1, 4-diaza-
car banoyl ) oxy] carbanilate nelting at 166- bi cycl o[ 2. 2. 2] octane in 150

m of benzene.  7[err]. The m xture was refluxed for one hour, cooled,
45 Anal ysi.s: Cal cul ated 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 goncentrated to dryness. A sol ution of m am nophenol in
450 m of :

acetonitril e:was; ‘added: dropmﬁse to a stirred

1,173,753

sol ubl e Mﬂm nophench’ntbva%

renoved,

andEspRe -

soILnl on of

§9¥n16’“'§’

solutlon was
mai nt ai ni ng t

over magnesi ung,
evaporated to

roomtenpera--

stirred for t
m hydr oxycar b-3g
melting at 13
Anal ysi s: 7
669;

This interned
melting at. 15

8lerr]: - ip Exanple yl m[(methyl - 10
1,173,753 ' m é{(‘g'cglo%phenyﬂscar&mylﬁxytl Cal cul agd §or Aseh ik 1<
58.63, H 6.81, N 10.52; Found: C 58. 65,
H 6.70, N 10. 78, ~cyclohexyl m-[(methylcarbanylnie cEb@iate See belaw r oom

t enper at ur e.
added dr op-
stirred sol uti

recrystallized from

net hano
t he

to yig
pr oduct

extract
he tem

hree hours, and allowed to

5 0 5. 5]
@9

. sec-bu

% ¢ e vvas L e ﬁ’9|

41,

5 o 8 B by s ||| 20C) 38208 i ool

lated by filtration andEx43 reacned
m-hydr oxycar bani | ate and 25 drops. of t rf it Exgpledrs

I8l d 2% 2ekhellingPh! é&ethyle@ﬁa%m Rebinfard00 Bh §f bepzgng, ssand

ion of 16.7 g of nmethyl

neltlng at 115.5-

46.

benzyl m—[(methylcarbamoyl)oxy] carbanilate

caftdfllafl  OF 12685.0N {5ed béfow

Dozl
hydroch orlc ac“g) Putlon and with water.
perature of tH6 r eadiremmyimlimetylabiendeylcweripnilaseThe ot Bero) ayds inds 3 i ed

% yne Sty el ooP

solid recrystallized from aqueous ne#fanol
yi el d 13. 5suglimgtioder t - put y|

L 9L[€dﬁsropx4§ﬁ£‘wﬁo°ynox}ﬁ&ru%meur e wagifidet ergd, g@nid at e

nmove t he m am nophenol
methyl m-[(butymtb&mrmwox)d rcarbanlgtd -

carbﬁxﬁ“ d:

ete, the mx

to

C 6881,

_ 120.0—20.5° See below

_ - sulfate,
t ur e7mess (P8-looWesde bdowrar mt o

of teért-butyl PRIRY or of or nEPEY” fJLher

ture,

hydr ochl ori de,
Hs7n F3. 37. N

C 63398 H .8y 6. 90.

car banoyl ) oxy] carbanllate
75 S-ethyl ni-iroghyicadinaoyl)dzy]l thivvertagilatethe pr od®eh’e desaBxbed

- in 250 ml of dry acetonitrile was added 18.9 g

: EXPERIMENT '
To a solution of 43.6 g of m-ammophenol

of methyl chloroformate at a rate which main-

* tained the temperature of the solution below

10

40°. The resultant mixture was stirred for one
hour at room temperature and for two hours
at reflux temperature, then cooled. The preci-

“'pitate of m-aminophenol ' hydrochloride was

removed by filtration and the filtrate was

“evaporated to dryness, The crude product was

30

recrystallized from water to yield 110 8 of

Analysis: |
Calculated for CmH;zNgOg

* the intermediate, methyl m-hydroxycarbanilate

melting at 94—6°.

To a stirred solution of 5.5 g of methyl m-
hydroxycarbamlate and two drops of triethyl-
amine in 75 ml of ether, 2.3 g of methyl iso-
cyanate was added dropwise. The mixture

‘was stirred and reflixed for 18 hours and

cooled. The white crystalline product was
isolated by filtration. A’ yield of 4.5 g of
methyl m - [(methylcarbamoyl)oxy] carbaml—
ate, melting at 130—2°, was obtained. On re-
crystallization from toluene, this ester melted
at 131°

. C 5336, H 539, N 1249;

ound C5380 H 5.57, N1245

. 'EXAMPLE 1.
A mixture of 25.0 g of methyl m-hydroxy-
carbanilate, 11.2 g of ethyl isocyanate, and
five drops of tnethylammc was- heated in a

' stoppered flask at 60° for three hours, cooled,

" Analysis:
Calc‘llated for CuHuNzo

"C 5545,
Found: C 55.57,

“and the crude product was recrystallized ftbm
: ethy! acetate to yield 24.3 g of solid melting

at 146—50°, Recrystallization from toluene
gave ~methyl m - [(ethylcarbamoyl)oxy]
carbanilate melting at 156—7°,

H 592,

76;
H 5.98,

N 11
N 11.52.

15

25

35



reaction mxture was stirred for nine hours 15 Anal ysi s:
Calcul ated for [err]: C61.20, H7.53, 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 nethyl

m hydr oxy- sodi um hydroxide and"with water, dried over 20 carbanil ate,
1.0 g of 1,4-diazabicyclo[2.2.2]= magnesiumsulfate, and concentrated to
dry- 30 octane, and 12.3 g of 1,1,3,3-tetramethyl butyl ness. The

resi due was recrystal i zed frpﬁg753 |socyanate were m xed ﬁ)y hand, and the
m X- =28 ~r.. atro 06 i heated in a

st opperad £ W g%‘ f“’ﬁ‘ e3haurs; eqoledy Fﬁﬂrttgll ) car banoyl ] -
For G e ﬁm% et T elting o
150-% ﬂfosz}car i€ Gmd 251 -X&GUT Saviafthbll e L-Ef; diﬂ)ud@o solid ond

r ech yszabitytlp [2242] estand rnor‘:‘OQa e@mhyheammoheltﬁs at 147—|a°oduct was di ssol ved in 500
m  of &Ry The feim&f’%é’bm’(rhé’”rréq‘“[e?ﬁb point to 152.0-2.5[err]. acetate and
100 m of ether. The solution Anal ysi s:

Cal cul at endlys¥: [err]: C 6333, H 8.13, N 8.609;

Found: C €3. %Zlcdzﬂaﬁﬁﬁ%, mNGD, /3¢ sAD, 564, N 1.20; EXAMPLE 31.

into ice water mn@xtc apgledegﬂT] Pentyl chl orof ormate
(30.1 g) was added. .ether. The ether sol utlon vvas washed with dr opwi se

tog soluti.on Okgfkdale g Of M-am Neagirok Q¥05001A8 bOGRECHk G508 Gl1 e SOl Ut on and
W th ° The pimmriater rﬂeﬂfwa -nﬂydtbf:y aNet ediéerl Thd squeolid) @rydr was emhted wnhir I ed over

magne f°11°WS Ftr'ﬂ@ angg the coombingdr ether  layse enper at ur e
cent r seft 'g E
n’alQ)F acefo&ﬁ'fl

‘&L&rééft R *‘F‘fhi;ﬁtﬁ%‘o h2lerr] by

) Qne @K Ngus M Xt Ur e

was ca eihe texﬂ'ﬂmmreeacm%rWhanxﬂmr evapamed toOylgtd ed) d oZ&gHt gllum‘ oxpent yl

m hdeQﬂgyfes{FstF plf t@mlxturewe ll'-’efddt P?f]mn at_tenper a-

mel ti al o t'?; fh "dgg malcasrm nés hour, then

al o Wahokie W erheed uﬂd £ONY n&eﬁsﬁl I se tl g poi nt room
t enpeswd tawde the Tledduali it unasedmhreqowred to 82.5-3.0] err] . 60 Anal ysi s:

Cal cul ated for [err]: C-64.55 H7.68, N 6. 27,
Found: C @dalsh; H 7.38, N 6.50. Met hyl
drop- perature for tw hours, then allowed

ure of 16 oYk fﬁerﬁ"& 11:5 %@3 %eoggg %1?

70 5 - mhydroxycar bani | ate and
et byl amng

aqueous,. el d ded
g of RRUY] j iﬁéﬁ%hﬁf & Hhy) OX field 189 J@%n'iaéf’d{ 4100 - Wagonpl ete, the
afiyldarbasilatdtahd | lZﬂﬂgnﬂ [](ﬁ@th)’gca rbaindyBbaty] . carbamlate,leeat ed to 65[err]

sol ut mO-nhydEbSy
and _nrgiopst ‘dltn@hi’lammevh i1§0 mb pfi benzene. yellow 011 Anallla}lsmosﬂon of 7Bis oil was 50

51‘§ vg arggnalytlcal sample boﬂmg
at 8

Cald{él"Er:.taﬁpeéra ﬁ::og&l.n f% s andtt;ire$ed a 0-*q min).

" Analysis:”

Calculated for C;;H;N,0,: C 554
Found: C 55 3

i socyanate (4.9 g) was added
wise to a stirred
l\%a;geollected by filtration and
r- recrystalllzedfrom
of benzene. Wien 17.3
was remov

5, H 592, N 11.76;
55 5, H 6.09, N 11.81.

EXAMPLE 10,
m-Nitrophenol (100.0 g) was added portion-
wise to a solution of 38.8 g of sodium meth-

ratus until the theoretical amount of hydro-
gen had been absorbed. The catalyst was
removed by filtration and the filtrate was

75

oxide in 300 ml of methanol, the solution
was heated at 60—65° for 1.5 hour, then
evaporated to dryness. This sodium salt of m-
nitrophenol (1110 g) was dissolved in 700 ml

- of dioxane, and 67.3 g of dimethylcarbamoyl

65

70

chloride was added dropwise over a one-half
hour period. The reaction mixture was heatéd
at 60—65° for two hours, stirred overnight at
room temperature, then poured into 3300 ml
of water, After stirring for one hour the crude
m-nitrophenyl dimethylcarbamate (107.0 g,
m.p. 48—55°) was isolated by filtration, and
dissolved in 600 ml of ethyl acetate. Platinum
oxide (0.4 g) was added’ and the mixture was
hydrogenated in a.Parr hydrogenation appa-

concentrated to dryness. The residual yellow
oil solidified on standing and was recrystal-
lized from a benzene-petroleum ether mixture
to yield 80.0 of m-aminophenyl dimethyl-
carbamate melting at 80—6°.

“To-a solution of 9.9 g of methyl chloro-
formate in 50 ml of benzene, a solution of
18.0 g of the m-aminophenyl dimethyl-
carbamate and 10.1 g of triethylamine in 175
ml of benzene was added dropwise, maintain-
ing the temperature of the reaction at 25—
30°. After the addition was complete, the
mixture was stirred for one hour at 40° and
for one hour at room temperature, then poured
into 250 ml of ether, The solid was collected

80

85

20



Found:

35.

2-Met hyl al |yl

over

crystallized on

The

and the benzene

Anal ysi s: 10 Cal CCullcakrred! ftirofEnItLeN :
Found: C 64.04, H 6.49, N 7.03.
met hyl [ (et hyl car bam)yl ) o carbanil ate nelting 32| so
fol | owi ng the proce %%‘}{’ﬁ‘%d{f Alink A Eﬁn 9:5
aque- i n+ Exanp Qm s idaeovkls&lﬁl 18- amaa ? I
Anal ysi s:
10. 60: ml1 of N,N-dimethylformamide and 200 1!3% of|:
Xylene, mainta. at e
10' 83. 3§° Theamlxmm rreone hour,
oi | dissolved in gfhass gai 1ethylcarbamo dhldSRORS|

t he et her

to a solution of @bt

of methyl m- hyd®5xy acm“l\immf’re‘?aﬁ fmd
car bani gl &:

sem -solid was

t he et her

t he residual

m X-

55--60[err] for one hour,
cooled to 22[err],

chl oroformate (26.8 §) was
After drying the added dropwi se to a solution of 43.6 g of m
magnesi um sul f at e,
acetonitrile.
tenperature rose to 62[err] during the addlﬂt};on

The

rcgde

C 60.19, H 7.09, N 10.109.
1,173, 753
sol uti on was washed with 10%

11
hydr ochl ori c

EXAMPLE

acl

t he benzene

was renoved under reduced

ndi_n 1! - n |

@Ylf ARG "hYI‘I“I(‘lQSms té?nﬁ_‘l

EM.om t he sane sol -

am nophenol

rai sed the nmelting point to 68-9[err].
CG583. T55.95 & BJ6; N 6. 76;
i sCisAbr r’r%&f)?at & We?®- reacted with

d solutron and Wi th wat er.
sol ution
in 300 mM of
pressure, to yield 5

a brown oil which

I t of 'th | uti

atbenzengt
PAfRY Fhetd

e resi dual

20

nat e,

%Eyness, resi-

tratd was Qicedtid:

15 16.7 g of methyl mmadrwbaaha&dtefmrSO alu¢ Jvas wished 9mth&;enthﬁe6anﬂO;utuNted

sol ut20o radmmmswmaimaa:mgahd tebiporBbre jobtamed. Avamalh(poesidn
fteje 1 OD(OW Qgﬁ‘tgé‘fe an analyucai gn@le

m xture to yield

[ (di met hyl car banoybnverd yib the
met hyl car b@nibydzide anEietcn int Exarplg[ 13y 1

t enperature overni;
fil terede

was

gi ve

0358 When d=
&%
.in 40 m of NN -

50 -

the oil.
and 9.3 f rret hyl car b-
Muﬂﬁ%/hd gﬁ dgigd
‘ p dlum salﬂ. itH1 %ﬂiﬁxﬁ

q

i

1ALl

nel ting at 78-9[ er+§ tw %Thehhﬁﬁrbdas stI‘ﬂ:E forl bde I

Anal ysi s:

45

.65

70

85

hour as it warmed- to room temperature, then

filtered to yield 44 g of the chloroformate

ester of methyl m-hydroxycarbanilate,
2-Methylallylamine (28.4 g) was added

Analysis:
Calculated for C,3H,(N,O,:

ExaMmpLE 13,

A solution of 18.0 g of m-aminophenyl di-
methylcarbamate (see Ex. 11) and 10.1 g of
triethylamine in 200 ml of benzene was added
to a solution of 14.3 g of sec-butyl chloro-
formate in 50 ml of benzene, maintaining the
temperature at 25—30°. The mixture was
stirred for one hour at 45—50°, and allowed
to stand over the weekend. The amine hydro-
chloride was removed by filtration and the
filtrate was concentrated to dryness. The resi-

Analysis :
Calculated for C14H2°N20‘ﬁ

f ormanmi de and 160 m of xyl ene.
t hor oughl3 washed wiGahkulgteh fan@.H:N:0en09g8.63, H 6.8heNnts2stirred at
TheFeurdideC ggd4udt Sdhs N By st al'l i zed 40

at 0

C 59.98,
Found: C 59.94,

cy(_}qhdwater Qo5gv

Recrystal li zebsrlmatﬁ)ﬁ Oidshed RANFABCwPRIER! BTy of malcysvssyobwensd b;eaan@éduat 5
70 for two hours, thboahledhydetcl:‘lmde,nmumg @l tgodua&d oﬁhe3ﬁl

to roomtenperatu
mel ting at 66- 7[er°?f’am teme]WéFsatcl
second recrystallizati
vent

taf R2rystaliiaptidny frem ~

wwar%b‘t?cﬁ?bﬁﬂ?w e
oil ‘A
10 was di ssol ved i n benzene,

cr\pqe
ter filtration IE e§d ft€ bu‘% i“
v
[(a ﬂtﬁlaogo Xﬁo hy 4 d{visdgo

yrnge 5\/

di met hy_I

magne5| um sul f at e,
was renoved and
The

from a

i SRR I AR b

Rexbinilate in[30O e GihyDdtethte, hdi-€

pes tdistiledi &e

50

~ Aaigingothé te@Berature as 25308 dlbg tmix-oom

1
'El’*%%’ﬁa oitémlg B pe oo ey
f 7 Oy 3 e 2 i T

hydh

aﬁ'eeﬁlms wey/ eopehtpdedCto tddynels, Y Fhe
cruude - methyl 2 - [[(2 - methylallyl)carb-
amoyl]oxy] carbanilate was recrystallized
several times from a benzene-hexane mixture
to obtain a sample melting at 127.5—8.5°.

C 59.08, H 6.10, N 10.60;
Found: C 59.29, H 6.27,

N 10.78.

dual oil was dissolved in ether apd the ether
layer was washed with a cold 59 solution of
hydrochloric acid and with water, After dry-
ing the solution over magnesmm sulfate, the
ether was removed to give a red oil whicH
crystallized on standing. After recrystallization
from a benzene-hexane mixture, a yield of
13.5 g of sec-butyl m-[(dimethylcarbamoyl)-
oxy] carbanilate, melting at 92.5—4.0°, was
obtained, .

H'7.19, N 9.99;
H 7.06, N 10.13.

60

75

80



Cal cul ated for [err]: C57.13, H6.3
Found: C 57.22, H 6.63, N 11.28.

t he am ne hydrochl oride, |eaving 61.4
(60.2 g) was crude product. An addit

dropwi se to a solution of 87.3 g of m

of the am nophenol in 700 mM of a
~conbi ned sanpl es were recrystal - 65
Wien t he

| i zed *f rom aqueous net hang?3;7saind from an

9, N 11.11; 60

EXAMPLE 43.
g of __Cyclohexyl chloroformate
ional 17.1 g of pro- 70 added

duct were obtained by evaporation
cetonitrile, main- filtrate. The
taining the tenperature bel ow 32[err].
addi ti oA9was

_‘conpl et€, The m Xt
g

N UL WS, fe- ethyl acerf af e-'dtt?ll uene MXTUre 19 Vi eld 52.6
TLuxedodh of Ws E@,ﬁmﬁgﬁéﬂmﬂ ey iol‘ﬁef{;,%s emovid by@%" ey
m hydrQxy ge0 B nRf lagtoitdle lwad Wakmed 0 35°,  cdii@udnQulf il Aleute WoSTeds Wi drilevaper to

_renove  atnd 2P G6f methyl chlorothioformate was Afahepisyl

for [er?]:“dd‘:@:dB’B“."?;rh erppeygture of the giz-
0 | stirge

Found:  CihBed outsiat 7 ,c?akﬁﬂ’&oféim“&“ﬂ

<'drop- hydroxycarbanil ate and six dro

sol uti o of 3§,n',§lysgﬁf cycl ohexyl m

m x- "7 fure was refluxed f

was obt ai ned by r e@keylstdlfori CHNORS:0f C
g of cyclo- the crude productFeupdm @
[ (et hyl [ (et hyl car banoyl ) oxy]
" Anal ysi s: Methyl isocyanate (4.85 g) was qdé¢dodadmat

" 9.58
9.46. o

wise to a stirred suspension of 15.5 g of S- .

methyl m-hydroxythiocarbanilate and 25
of tricthylamine in 150 mi om&i

1200 m oOfthel siditivB ey coniple®, the mixtureBedd Z \ahilathdratuGH Qrsamplem

suspensi ofeawdstosToCy for qwd dpursy thenheopled.
sol ution
m am nophenol in 300 m of acetonitri
benzene- hexan nalysis ur e, The tenp
“yield of 37.1 g o : yC,

I ncreased anil at galg%gl&%f{”ngmg%l%ﬁ 7?
55-60[err] and mai nt ai ned t here

benzene rai sed EQkelge. hours. Aft
poi nt t3 12Q%chheBylGfoeyandte (11.8 g) was added 2
Cal cul at ediropwise thyl 3
Found: C{,’é&?

o
The mixture was refluxed for one hour, cooled,

45 . Analysis:
Calculated for C,,H,,N;0,: C
‘Found: C

EXAMPLE 23.
. A solution of m-aminophenol in 450 il of
acetonitrile was added dropwise to a stirred
solution of 54.6 g of tert-butyl chloroformate
in 200 ml of acetonitrile, maintaining the tem-
perature of the reaction mixture below 0°.
When the addition was complete, the mix
ture was allowed to warm to room tempera-
ture, stirred for three hours, and allowed to
stand for 48 hours. The mixture was filtered .
to remove the m-aminophenol hydrochloride,

50

55

~Analysis:
70 H15N 03 : C

" Calculated for C,;
: Found: C

Opf sdlution (gf d60 of41§§
t -
.Z?Za%::"%:e 1%2 ISN.nﬁ?%‘}bcn;enc. )

gw-hydroxythiocarbanilate melting atCq| cul at ed
135—9°. Two recrystallizations from aqueous

mohipel e (OB AR L (8.78° ) was added
ps of triethyl- - wise to a

amine in 300 M of ethyl acetate. The
or one. hour, then concen- carbanilate
52.44,t Hat.85] WNozéyness. A yield of 20.9

dgédbudl 8% hANDBI2- and- hexyl m -
fromethyl acetate.. -
e%diqsla;yztflm ]ftglnytxe Quedts, @T%h;nﬂ 9.99, N
‘yield | 13.4 g of-; : (81 s
¥53-:-'-'-8°-.-‘\; @cl%h 'recrysgl%g%‘tion of tlllxgei g 17, . N

- methyl iobgslr ed into

- [(methylcarbamoyl
G ywam&’é),?g 18).5-was added

a#d. t he dropwi se . to a sti3red

e e prodyst was-isolaged by, {EEHOR was col lected by filtration and 20

le. recrystallized froma

erature, which rose to 40[err] A
r4g93’1% sEUr NG 6, the  addition, was
apri, wes7QbNairved. A to

second recrystallization from

Ghd GRQL, Mhe white sdlkiXhdd M Berystalle 40®1 ti Ng
Sized severs\drhey Sfrdd aqueous methanol

go yjalds 14245-g of methyl :m-{(cyclohexyl-
carbamoyljoxy] carbanilate melting at 166—

7°. S : '

6163, H 690, N'9.58;
61.83, H 713, N 9:3.

and the filtrate was concentrated to dryness.
The residue ‘was extracted with ether, the in-
soluble m-aminophenol was removed, and the
ether solution was extracted with cold 5%
hydrochloric acid solution and with water.
The ether layer was dried over magnesium
sulfate, evaporated to dryness -and the residual
solid recrystallized from aqueous methanol to
yield "13.5 .. g : of . tert-butyl . m-hydroxycarb-
-anilate melting at 135.0—5.5°.

60

65

6314, -H 7.23, ‘N 6:69;
62:99, "H 7.48, N 690.

This intermediate was reacted with methyl carbamoyl)oxy] carbanilate, melting at 157— 75
isocyanate, following the procedure described 8°; '

in Example 17, to yield fert-butyl m-[(methyl-



This internedi ate was reacted wi th nethyl

car banoyl ) oxy] carbanil ate

mel ting at 30 isocyanate, follow ng the procedures described
120.0-20.5[err] after recrystallization from aque- in Exanple 32, to
yi el penzyl m [ (nethyl- ous nethanol. 35 Analysis:

Cal cul ated for [err]: C 63.99, H5.37, N 9. 33;

Found: C 64.20, H 5.12, N 9.20.
flat pans was placed, to a depth of three
and;post-enegp | nches a 1l

I1m xt ur g 1(73,7si | t

The conpounds of Exanples 1-46 were

all tested:for pre-energence
| oam and sandy 40 gence

ef fecti venes-S—w; tHh—e—var+ety—of—ptants—at
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stirred: at room temperature overnight, then
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B Cyclohexyl chloroformate  (60.2. g) was
added dropwise t0 a solution of 87.3 g of m-
ammophenol in 700 ml of acetonitrile, main-~
taining the temperature below 32°. When the
addition was complete, the mixture was re-
fluxed for two hours, cooled, and filtered.
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' Calculated for G, H,(N;O,:
Found :

The compounds of Examples 1—46 were
all tested for pre-emergence and post-emer-
gence effectiveness with a variety of plants -at
dosages of 6 pounds per acre of these toxic-
ants, All were found to have significant herbi-
cidal properties. Typically the pre-emergence
herbicidal activity of the toxicant was demon-
strated as follows: _

In flat pans was placed, to a depth of
three inches, a 1:1 mixture of silt loam and
sandy loam soil. In the soil were then planted
seeds of crabgrass (Digitari sanguinalis), Ger-
man hay millet (Setaria italica), yellow foxtail
(Setaria glauca), flax (Linwm usitatissimum),
mustard (Brassica juncea), and lettuce (Lactuca
sativa), at a depth of one-fourth to one-half
inch. As soon as the seeds were planted and
the flats watered, the toxicant was sprayed
on the soil as an acetone-water solution, at
a rate equivalent to six pounds of toxicant
per acre. Both the treated flats and an un-
treated control were held in the greenhouse
for approximately three weeks, after which
time the performance of the toxicant was
assessed in terms of percent kill thh respect
to the untreated control.

The post-emergence herbicidal - act:vxty ‘of
the toxicant was demonstrated as follows: In

C 6399, H 537, N 9.33;
C 6420, H 5.12, N 9.20.

flat pans was placed, to a depth of three
inches, a 1:1 mixture of silt loam and sandy
loam soil, In the soil were then planted seeds
of corn (Zea mays), pea (Pisum sativum), pea-
nut (Arachis hypogaed), cotton (Gossypium
Pirsutum), and soybean (Glycine max), at a
depth of approximately one inch, and seeds
of oats (Avena sattva), flax (Lmum usitates-
simum), mustard (Brassica juncea), lettuce
(Lactuca sativa), tomato (Lycopersicum: escu-
lentiem Mill.), pigweed (Amaranthus retro-
flexus), crabgrass (Digitaria sanguinalis), barn-
yard grass (Echinochloa crusgalli), carrot
(Daucus carota), cucumber (Cucumis sativus),
safflower (Carthamus tinctorius), at a depth
of one-fourth to one-half inch. The flats were
watered, -and the seeds allowed to grow in
the greenhouse for two weeks. Maintaining
an untreated control, the stand of plants was
then sprayed with a solution of the toxicant
in aqueous acetone, at a rate equivalent to six
pounds of toxicant per acre. Both treated and
untreated plants were held in the greenhouse
for two to three weeks, after which the num-
ber of surviving plants were counted, and the
percent -Kill - with respect to the- untreaned con-
trol was determined.

Other examples of compounds falling w1th-
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__phenol

I adis§ ahndOthaid tHat &
i s t heamanglispeeitic @ p@n@rw:ﬂiﬁrtyes@ﬂas&econdary am ne

f or nmul

40

45

Itlsclearthattheclass&ofm-carbm le| n[err] |s theRmadr cal of an al cohol or

1llusuated

20 ”ﬁ?@%ﬁ*ﬁ@iﬁ@ﬁ“ﬁ‘“ﬁ%

gnd_to some extent among the species of plant
to which these compounds' may be applied.
Thus, selection of a specific herbicidal com-
pound to control undesirable plant species
without injury to a desired crop species may
readily be made.

The active herbicidal compounds of this
invention may be formulated and/or applied
with insecticides, fungicides, nematocides,

. plant growth regulators, fertilizers, and other

50

55

agricultural chemicals and may be used as
effective soil sterilants as well as in herbicidal
applications. In applying an’ active com-
pound of this invention, whether formulated
alone or with other agricultural chemicals,
an effective amount and concentration of the

- [(N - substituted - carbamoyl)oxy] carb-
amlate ester is of course employed.

WHAT WE CLAIM IS:—

1. Herbicidal m - (carbamoylo: carb-
anilates of the formula: — )

Sy

(i g 631

N 70
for mul a: AN

Ro

is a methylamino group and X is oxygen.

2. Compounds as claimed in claim 1 in
which R, is an aliphatic hydrocarbon radical.

3. Compounds as claimed in any preced-
mg claim in which R,, Rs, Ry and Ry con-
tain only carbon and hydrogtm

4. Compounds as claimed in any preced-
ing claim in which Ry is a hydrocarbon
radical and R, is hydrogen or a hydro-
carbon radical.

5. Compounds as claimed in any preced-
ing claim in which Ry is a hydrogen atom or
a methyl group.

6. Compounds as claimed in claim 4 or 5
in which the sum of the lengths of the longest
straight chain, or single carbon, of the Ry
substituent and the longest straight (Chain, or
single carbon, of any R, substituent is at most
four carbon atoms. -

7. Compounds as claimed in any of claims
4 to 6 in which R, is an aliphatic hydrocarbon
radical of one to four carbon atoms and X

_ is oxygen.

8. Compounds as claimed in claim 7 in
which R, is alkyl of one to four carbons
and X is oxygen.
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and X is oxygen or sulfur wth the proviso that [err] 1is not a nethyl
group when wth a
conmpound of the fornmula: - 40 [err] is the X is oxygen
or sul fur wrth the proviso that [err] 1s not a methyl group when

RB in which [err], [err] and X are as defined

in claiml. 31. Process for the production of herbicidal
m car banoyl oxy) carbanilates of the formula 45 ‘

givenin claim 1:zut mhere [enﬂ S hydrogpﬁ%ﬁg
whi ch conpri se -:-- i ; ' S

i s oxygen f or'ifu mPO“ﬂdsana' d Hbﬁla'ﬂg cl ai rred in cI Fm 22 in
which ferr], [erﬁJd &?‘: eq; ﬁg%hgh“ﬁ! ar bon . andEKydrogen o \_..(
24. Method as cl& “Which RBis a Xdrocar bon
radi cal, and [%rrLo Compmda yasl ichiyed i iclaig hymlrocar bon-.radicaRs - - : W|th an,
|socyanate of th# glkyl of less' than tigey carbon thod as cl any” -
of clainms 223? g Anm § y ﬂ hﬁﬂt meﬂﬁi:ms and c;srn‘::!:syg;g,ml: |
[err] or a rrﬂigfmkm g{'m ra@% od agriBaliafy digjersioh.al N5

in which [err]i0 [der: e&mlij[asopromoarb«hoyned] 162Hetba1d§l5composmscda clajmepd gum

of the lengths Fafeelssm 1. t 0 lsr&l i Rin, BnReF“dan&?“e 4
car bon 32. Pr Ei gﬂ%ﬁa & ail I"ﬂ"l‘@f Wﬁs chi X M dc:;é'? é%ﬂchtlyent
and the | ongest SU4AEGMcidaMhh QoacbeRiofidzy] Cadb) alﬁhdriu ahﬂr@ﬁcm radidabon
55 chain df siilagd es claimibiin clhima hysufsenia)ly smbtslld kmm%'en oramhiydtopaibop gedical. 2
is at nost four P%’PP fiegcribed with fefefence 3‘3 %ﬁﬁjﬂ% m?ﬁém‘ﬁfr eFllsdQ
her bi ci dal o |£§1 gn y1.0XY)
carbani | ates of Brh@ss T VIE 1e§° dal?yl \Ai'mgc [HetbRidal] comsosaioﬁeyds dmhneane to

given in clain éﬁtmive(ainonmonfm ms(aﬂ»amezsdnxy)l aatp- any pfoclxime 46 3o ri8 ain owhichathe] sin | s

oxygen. anilats phdgfermsks the fornul a:- Oof the leagths of the longsty submmemCh? 50
Met hod as claimed in any of clainms 25 22 toﬂrg i;@ﬁm,gﬁ ';E,g FJ,
29. Process for the pr oductéé&(t of her bi ¢i dal of any Ro. submmem is at r{.af féoi::r cubon
atoms, P
’Cﬁ g 20. Herbrcrdal composmons as. clalmed in 55
o any'of claims 15 to 19 ‘in which R, is alkyl -
wherein R, is the radical of an alcohol or of one to four carbon atoms and-X is Oxy-
phenol of the formula R,OH, gen.:. '
_ _ _ 21, Herblcrdal composmons as clarmed in
- Ry . - any-of claims 15 to 20 in- Whrch R, is 60"
25 —N 22. Method of controlling undes1red plant
N growth -which comprises -applying to' the locus
Ru wherein control is desired a herbicidal amount -
L of a m-(carbamoyloxy) carbamlate of the for- 65
is the radical of a primary or secondary amine mula - o
of the formula:— .-
i _;. Ry &(:
oo - Reg wherein R, is the radical of an alcohol or-
P phenol : of :the formula R,OH,
O- 'RB -
30 is the radrcal of a m-ammophenol of thc: . .Ro
formula — -
: : A R lstheradlcalofaprlmary or seoondary amine -
. ﬁ, : .-Rx
. HN - ,.
and X is oxygen or sulfur wrth the provrso_ N
that RA 1s not a methyl group when S Ro-

T



m ( car banoyl oxy) carbanilates of the formula given in claim21 which
conprises reacting a conpound of the formnula: -

wi th a conpound of the fornula:- 30 with an am ne of the fornula:-
in which [err] [err], [err] and X are as defined '

in claiml. 65 34.
Process as clained in any of clains : [err]

29, 30, and 33 in which [err], [err] and [err] contain
only carbon and hydrogen. 1,173,753 =15 35.
Process as Cl ai med- Th_any of- clains ' 30; ould 33
in which [err] is a. hydrogarbon 70 ' w‘th“"mp“nd of the formia’— - 40
radi cal, and [err] S hydf) en or a hydr ocar bon' [err]

|n \mlqig [err],
I :
30. Proc

and X are as defined radic in clarml
36. Process as; Ql{axrge%%éag pglyfup {hg
of her bi ci dal ;;&OCR,IQ alﬂ%:t i #’]q;gllss a’ hydrogen -ato

m (car barmoyl oxy) car bani | at es of the fornul-a. or.a nethyl - &roup . given
in claim2l which conprises cting a = 3iA wli%hdneEBgRasl{,,ethrwdasldﬂinWy of
cl ai ns conpound of theﬁorrrul a:- in claim 1. ' 33 to0 36 in which

9,

31. Process for the rod
the sum of the _ N\ m-carbamoyloxy) carbgmla:ftéﬂQ£Wg:mula
| ongest straight chain or siRgle givenin. claim 1 but where R, is hydrogen
carbon of tRe .Ler rJLh §ubst | Luen: ‘and t he | eligie®mprises reactmg a compound of the
strai ght chain® g5 i gea‘m% 1 OhuidT5; e Formulsse-
substi t uent, I\ﬂ::éh'[RMﬁtRcfaﬁHJRn anfaﬁmﬁly&heéﬁs
38. Process asanélluﬂrmd in any of cl ai ns

Gygm
1,173, 753 ;%}%ﬁ %ﬁﬂ% 1&? al kyl of ong’%to four cidal
&@'&b @:“QY l& w1th gnaigo%gagat%tgptq%lfpmg&a X I's oxyge

for the productlon

[err]

m (car barmy ox,y

ally as herei nbed. . OMerhélie 86C EiRex in\hdy Fobr sy © ocess as cl af d
in any of cl aid?sto3¥ int whichhBs fisox egdwgmg atimarrpl es. t @880 n which [err] is
methyl. 5 ﬁaqlmgoﬁ?sc mposi ti ons. corrprrsrn a ' W
THOVPSON & (D2' 15 25 Bew qﬁ'@q Vot Bo Aod X e as defined

e‘“a
12, Church St rdfehe, lodgesy @i4igho khainlor single ¢ | a)ﬁl;%‘;‘f&&&bﬁsmdhﬁfe@ ih ncl:ﬁﬁm?’lxwr e
W th ad- of the Ra(inbstituent,cad Prmtlengést Agight Swhich R,,) REY aidlt R, @0ithic afilf i cibon 55

subst anti al 5

Ref er ence has

Process for,dhg

30

%meﬁ fl%lencarbon of iyt Ry wbstimenty | 4nd chydrogen.

Sy Qh ur eéfbon atoms.

Ftprbeﬁndrlé mjes'm bed.

G

29. Process for the productlon of herbicidal
m~(carbamoyloxy) carbanilates of the formula
given in claim 1 which comprises reacting a
compound of the formula: —

&

with an amine of the formula: —

Qbimdd inP of
undesired pl am2 toSEﬁ':ﬁn ehiclB mﬁ&ﬁ%?&% M

substantial ly

33 QProcess Aor th

in

. L kopaind ND the JforihElZ

2"
QA
el
with a compound of the formula: —
CICXR,

in which R,, Rg, Ro, Rp and X are as defined

h bolling
rbanilates of m
§q rfs §” reactmg gr OWt h

in claim 1. 65
Rs 34. Process as claimed in any of claims
/ 29, 30, and 33 in which R,, Ry, Rg and Ry
HN contain only carbon and hydrogen.
AN 35. Process as claimed in any of claims
Ro 295123 ang %‘3; in ;lvhnch Rg is a hydrocarbon 70
) . L rai an is en or a hydrocarbon
in which Ry, Rg, Ro, Rp and X are as defined  radical, ydroe b
in claim 1, 36. Process as claimed in any of claims
35 30. Process for the production of herbicidal 30 to 35 in which Ry is a hydrogen atom
. m-~(carbamoyloxy) carbanilates of the formula or a methyl group. Y i
given in claim 1 which comprises reactmg 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 Ry substituent, and the longest
g-m,. straight chain or single carbon of any R, 80
substituent, is at most four carbon atoms.

* [+ L M S *

38. Process as claimed in any of claims
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30 to 37 in which R, is alkyl of one to four.

. carbon atoms and X is oxygen.

10

39. Process as claimed in any of claims 30
to 38 in which R, is methyl.

40. Herbicidal compositions comprising a
herbicidally effective amount of a m-carb-
amoylaxy) carbanilate in admixture with ad-
juvants and carriers substantially as herein-
before described. : -

41. Method of controlling undesired- plant
growth substantially as hereinbefore described.

42. Process for the preparation of herbi-

cidal m-(carbamoyloy) carbanilates substanti-

ally as hereinbefore described with. reference -

to the foregoing Examples.
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