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organised and existing under the laws of the
State of Delaware, United States of America,
of Linden, New Jersey, United States of
America, do hereby declare the invention for
which we pray that a patent may be granted
to us, and the method by which it is to be

. performed, to be particularly described in and

by the following statement: — .
This invention relates to cycloalkane deriva-

. tives of nitrated aryl compounds and to their
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use as pesticides, particularly as herbicides.

When so used the compounds are preferably

formulated with a diluent and/or carrier.
According to the present invention there is

provided a compound of the formula:

»

group or a halogen atoin, or unsubstituted;
m represents an integer from 2 to 4; n repre-
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sents zero or an integer from 1 to 3; and y v

represents an integer from 1 to 3;

R, represents a hydrogen atom or a C, to C;;
straight or branched chain monovalent
aliphatic group, for example an alkyl, alkenyl

30

or alkynyl group, a C, to Cs cycloalkyl group, . .
a C, to C,, cycloalkylalkyl group, a C, to -

Ci. alkoxyalkyl group, a C; to C,, haloalkyl
group, a C; to C;, cyanoalkyl group, a C; to
C, acyl group, or a C; to0 C; alkylmercapto-
alkyl group or a sulphoxide or sulphone
thereof;

R, represents a hydrogen or halogen atom -

or a nitro group, a C, to C, alkyl group, or
a cyano -group; and

35

Rl\' Ry R, represents a hydrogen or halogen atom
N or a C, to Cy, alkyl group, a haloalkyl, for
' example trifluoromethyl group, a cycloalkyl ;.

Rs NO, group, a nitro group, a cyano group, a sub- 45
, : stituted or unsubstituted phenyl group, a
: R _ CeH ,—N =N-~— group, a C, to C, alkyl mer~
‘ : ’ capto group or a sulphoxide or sulphone
thereof, or an R,RNSO.— group in which
R; and Rg, which may be the same or different, 50
each represent R, as hereinabove defined.

Such compounds are biologically active and
useful as herbicides,

wherein R1 represents a

o /" Suitable such compounds mclude those
20 - (CH ) ¢— (cHg);m wherein R, represents a _ 55
ora : o . .-(CHz)m_ c{."(cnz) -
'(CH C~C— (¢ — group in whlch m and n are as deﬁned herein- - -
@.—/ ( Hg)y . above; '

_ R, represents a hydrogen atom or a C; to
“[Price 25p) : ' c :
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When so used the conpounds are preferably ({err]

acyl group, or a (e
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4 - trifluoromethyl - 2,6 - dinitroaniline;
N - cyclopropylmethyl - N - (3 ~ methyl-

which is insoluble in such solvent, is ordinarily

removed by filtration. The filtrate, upon

to (Jerr] alkylnmercapto- 15 fornulated with a diluent and/or carrier.
al kyl group or a sul phoxi de or sul phone According to the present invention
théfe i thereof; provided a conpoynd of -the fornula: Rl err]
represents-a hydrogen .or- -hal ogen atom.or a nitro group, a C[err] to Clerr]
al kyl .group, or 40 a cyano group; and [err] Rerr].
represents a hydrogen or halogen atomor a (Jerr] to err] alkyl grogp, a
hal oal k¥l . for exanple trifluorodefh# gioup. a cycloalkyl - up, a _3
Nitro groyRiraightCoraBancBED Uidin hofovilent ﬁérc&acdp}dpyxfd oL wisehshyit.uied phenyl
group, "aaliphmc ogp,w&p,, t0aC:(fydoallfyl roupl @in axallnky ner- capto group @5 a i -
sul phox{ éls Cysivalindalievh FER 4 C}?;E;O a;ﬂ bliﬁqYéERSOPYWCWED ch4R &fr] and:
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i ncl ude ({21 up, a haloalkyl, fos ,eycqmple a cyclopropylmethyl - N - ethylandlﬁmer ei n R er r]
repr e uo omethyl, %rounp;,t ea& cyﬁno igroup, - \melthylsulfonyl) - 26 - 0 _
or unsubst phenyl group or-a propy me me,
[er r] Cn alkylmercapto group or a sulphoxide - (methyld’f&b‘l? |2]6m tEo opnd n afe as
defi ned (hemiphdme tahaf.e; err] repr eseydoprogymgtuhl o@knn abawetiinea C[ gsr] {10
2 The preferred compounds of the present 4 1 (thgylssptfglyl) - 2,6 - dinitro - N-
2 npention 213 Y YIPRPPEIGRECE? S ggg e 3 Y o fesgafstreto-
ner Cal}’% Op'RQR:)QeQents a fyctoplopyihdiiPgoipet hyl n opropylmethyl - N - n - propyl-
R, represents a hydrogen atom or a methyl, ,6 dinitroaniline; . 70
ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, N - cyclopropylmethyl - N - ethyl - 2,6-
: isobutyl, cyclopropylmethyl, n-amyl, isoamyl, dinitroaniline; .
‘20 sec-amyl, allyl, propargyl, crotyl, methallyl, N - cyclopropylmethyl - N - n - propyl-
" methoxyethyl, ethoxyethyl, n-propoxyethyl, 2,6 - dinitro - p - toluidine;
2-methoxyethyl, 2-ethoxyethyl, 2-methyl- N - cyclopropylmethyl - N - ethyl - 2,6- 75
mercaptoethyl, 3-methylmercaptopropyl, tri- dinitro - p - toluidine;
fiuoromethyl, pentafluoroethyl, 3-chloropropyl, N - cyclopropylmethyl - N - n - propyl-
25 trichloromethyl or bromomethyl group; 4 -cyano - 2,6 - dinitroaniline;
: R, répresents a nitro group; and N - cyclopropylmethyl - N - ethyl - 4- .
R, represents a hydrogen, chlorine, bromine cyano - 2,6 - dinitroaniline; 80
" or fluorine atom or a methyl, ethyl, n-propyl, N - cyclopropylmethyl - N - n - propyl-
. iso-propyl, n-butyl, sec-butyl, idsobutyl, 2 - nitro - 4 - trifluoromethylaniline;
30 tbutyl, n-pentyl, n-hexyl, trifluoromethyl, N - cyclobutylmethyl - N - ethyl - 4 - tri-
.chloromethyl, trichloromethyl, bromomethyl, fluoromethyl - 2,6 - dinitroaniline; : ‘
chloroethyl, bromoethyl, chloropropyl, bromo- N - cyclopentylmethyl N Zethyl - 4 - tri- 85 .
propyl, cyano, cyclopentyl, cyclohexyl, fluoromethyl - 2,6 - dinitroaniline; - .
: 4 - (methy]sulfonyl) - 2,6 - dinitro - N- 1 :
" CH,N=N—, cyclopentyl - methyl - N - ethylaniline; : i :
: 4 - (methylsulfonyl) - 2,6 - dinitro - N~ : -
" 35 unsubstituted or alkyl, halogen or nitro sub- cyclopropyl - N - ethylaniline; _ 90 .
stituted phenyl, a C, to C; alkylmercapto N - cyclopropyl ~ N - ethyl - 4 - trifluoro- K
group or a sulphoxide or sulphone thereof, or methyl - 2,6 - dinitroaniline; and a
an R, RNSO,— group in which R, and R,, N - cyclopropyl - N - cyclopropylmethyl- -
whxch may be the same or dlffcrcnt, each 4 -trifluoromethyl - 2,6 - dinitroaniline. : b
40 represent a hydrogen atom or an alkyl, alkenyl, The foregoing compounds can be prepared 95 .
alkynyl or cycloalkyl group, especially pre- readily by the following synthetic methods. {
‘ ferred being the compound For cxample, the preferred method for pre- =
: : _ paration of these products comprises reaction R
|> o of the highly reactive compound 3,5-dinitro- a
%\N/CHZCHZ% 4-chlorcbenzotrifluoride with an amine of the 3g0 C
: - ; . general structure R,R, NH, where R, and R. %
' can have the same designation as previously .
expressed above. During this reaction, g
elimination of hydrogen chloride occurs and §
this reacts with excess of the amine R,R,NH 105 13
e to form the corresponding amine hydro- N
: chloride salt, alternatively, if’ desired, any ter- s
" Typical of such preferred compounds are: tiary amine, such as dlmethvlamlme or tri-
45 N - cyclopropylmethyl - N - methyl - 4- ethylamine can be reacted with the eliminated
' trifluoromethyl - 2,6 - dinitroaniline; HCI to form the corresponding amine hydro- 110
N - cyclopropylmethyl - N - ethyl - 4 - tri- chloride salt.
fluoromethyl - 2,6 - dinitroaniline; If it is desired that a suitable organic sol-
N - cyclopropylmethyl - N - isopropyl - 4- vent such as ether, benzene,- toluene, hexane
50 ° trifluoromethyl - 2,6 - dinitroaniline; - or a chlorinated hydrocarbon be used in this
" N - cyclopropylmethyl - N - n - butyl- method, the resulting amine hydrochlonde, 115
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N - cycl opropyl net hyl -
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same of different carrier to a concentration
suitable for application. The compositions of
this invention may also be dilute compositions
suitable for application. In general, concentra-
“tions of 0.1 to 10% by weight, of active
material based on the total weight of the com-
position are satisfactory, although lower and
higher concentrations can be applied if neces-
sary. Thus, the compositions can suitably con-
tain from 0.01 to 907% by weight of the active

ingredient. . :

The compositions of this invention can also
be formulated as dusts. Alternatively, they can
be formulated as wettable powders comprising
a major proportion of the active ingredient
mixed with a dispersing, i.e., deflocculating
or suspending agent, and, if desired, a finely
divided solid carrier and/or a wetting agent.
The active ingredient can be in particulate
form or adsorbed on the carrier and preferably
constitutes at least 10%, more preferably at
least 25%, by weight of the composition. The
concentration of the dispersing agent should
‘in general be between 0.5 and 5%, by weight
of the total composition, although larger or
smaller amounts can be used if desired.

The dispersing agents used can be protec-
tive colloids such as gelatin, glue, casein, gums,
or a synthetic polymeric material such as poly-
vinyl alcohol and methyl cellulose. Preferably,

. however, the dispersants used are sodium or

calcium salts of high molecular weight sulfonic

" acids, as for example, the sodium or calcium

salts of lignin sulfonic acids derived from sul-
fite cellulose waste liquors, The calcium or
sodium salts of condensed aryl sulfonic acid,
for example, the products known as “ Tamol
‘731, are also suitable. '

The wetting agents used can be non-ionic
type surfactants, as for example, the condensa-
tion products of fatty acids containing at least
12, preferably 16 to 20, carbon atoms in the
molecule, or abietic acid or naphthenic acid
obtained in the refining of petroleum lubri-
cating oil fractions with alkylene oxides such

. as ethylene oxide or propylene oxide, or with
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Granulated or pelleted compositions com-
prising a suitable carrier having the active
ingredient incorporated therein are also in~
cluded in this invention. The carrier used can -
consist of or contain a fertilizer or fertilizer
mixture, as for example, a superphosphate.

The compositions of this invention can also
be formulated as solutions of the active ingre-
dient in an organic solvent or mixture of sol-
vents, such as for example alcohols; ketones,
especially acetone; ethers and hydrocarbons.

Where the toxicant itself is a liquid these
materials can be sprayed on crops or insects
without further dilution. .

Petroleum hydrocarbon fractions used as sol-
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vents should preferably have a flash point .

above 73°F., an example of this being a refined

aromatic extract of kerosene. Auxiliary sol-

vents such as alcohols, ketones, and poly-
alkylene glycol ethers and esters can be used
in conjunction with these petroleum solvents.

Compositions of the present invention can
also be formulated as emulsifiable concentrates
which are concentrated solutions or dispersions
of the active ingredient in an organic liquid,
preferably a water-insoluble organic liquid,
containing an added emulsifying agent. These
concentrates can also contain a proportion of
water, for example, up to about 50% by
volume, based on the total composition, to
facilitate subsequent dilution with water. Suit-
able organic liquids include, e.g., the above
petroleum hydrocarbon fractions previously
described. _

The following . Examples illustrate the
invention. . -

_ ExaMmpPLE 1.

Preparation of N - cyclopropylmethyl - N-
n - propyl - 4 - trifluoromethyl - 2,6-
dinitroaniline. .

3,5 - Dinitro - 4 - chlorobenzotrifluoride
(14.6 grams, 0.054 mole) and N - cyclopropyl-
methyl - N - n - propylamine (13.0 grams,
0.115 mole) were mixed in a reaction flask,
whereupon an exothermic reaction occurred
with the temperature rising to a maximum of
80°C. The resultant deep orange-colored reac-
tion mixture was heated at 100° to 120°C.,
for two hours with occasional stirring. After
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Addition of an ether solution of 3,5- dlmtro- The product was recrystallized from petroleum Preparat
4 - chloro - benzotrifluoride (107grams,0039 ether and had a meltmg pomt range of i dinitrc
~ mole) to N - cyclopropylmethyl - N - methyl- 59—60°C. i propy.
. . . o Foll
65 ...  Elemental Analysis: Calculated: G, 452; H, 3.78; -N, 13.1) i o
‘ _ sound: C, 44.8; H, 4.19; N, 13.3. § 60
EXAMPLE 4. (13 grams, 0.115 mole) was reacted with 3,5- 2
Preparation of N - cyclopropylmethyl -~ N- dinitro - 4 - chlorobenzotrifluoride (14.6 _
isopropyl - 4 - trifluoromethyl - 2,6 - di- grams, 0.054 mole) to yield 12.5 grams of 75 Preparat
70  nitroaniline. product, after recrystallization from hexane. dinitrc
_ Following the general procedure of Example The material melted at 42.5—43.5°C. i 65 butylanil
L N- cyclopropyl - N - isopropyl - amine : B . § Accorc
Elemental Analysis: Calculated: G, 4843; H, 4.65; N, 12.12. :
Found: C, 49.02; H, 4.79; N, 12.14. 1
80 _ EXAMPLE 5. butylamine (15.0 grams, 0.118 mole) was o
© . Preparation of N - cyclopropylmethyl - N- reacted with 3,5 - dinitro - 4 - chlorobenzo- Preparati
n - butyl - 4 - trifluvoromethyl - 2,6 - di- trifluoride (14. 16 grams, 0.054 mole) to yield Lo n -
nitroaniline. the product, which was recrystalhzed from In as
According to the general procedure of Ex- hexane and had a melting point range of 90 . chloro - :
85 ample 1, N - cyclopropylmethyl - N - n- 30—32°C. mole), tr
s N . : ) N 9.7 ml), ¢
‘Elemental Analysis: Calculated: C, 49.9; H, 503; N, 11.64. : 80 solui?o?{,
. _ Found: C, 50.08; H, 521; N, 11.68. - ' .« propylam
C : S ’ in 10 ml
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40 in general be between 0.5 and 5% by wei ght
sol utions or dispersions 105 of the total
of the active ingredient in an organic Liquid, smaller anounts can be used
~rf=deskr ed. - preferably a watef-insoluble organic liquid, The di spersing
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orange- col ored r eac ExaMpee 8of ol ei c_aci ﬁ9agretn-‘et0wylxeqm kurdtetectmth 4-11i on
m-xt.ure

\Nal’geﬂﬂfﬂaq 4t R »3 @ ginitao %5 t :
et hyl eng ox&ﬂ, nﬁ’?ft?°‘°"ﬁ°?y$“8?‘y& ﬁ‘%?go[ LaTTH E‘t’ﬁgﬁiﬁt B gf‘ “ﬁ,@’fﬁ, ?? 130

55 - B ollowmg the general procedure of Example from methanol.

whi ch are concentrated
conposi tion, although | arger or

|gn|n_

foI | ow ng
SUIfonlc acid,
‘EXAMPLE

propylamine (6.8 grams, 0.06 mole), dissolved
in 10 ml of benzene, was added dropwise at
room temperature. The resulting solution was

pﬂtroleum ether mixture gave a product me:lt—
ing at 47-—48°C

7, N - cyclopropyl -~ methyl - N - ethylamine _
Elemental Analysxs Calculated: C, 454; H, 4.98. . ) ' ’
Found: G, 45.7; H, 531 R L -
60 . - B
: 50 EXAMPLE 9. cyclopropylmethyl - N - n - propylamine (7.1 55
Preparauon of 4 - (methylsulfonyl) - 2,6- grams, 0.06 mole) was reacted with 4 - chloro-
. dinitro -~ N - cyclopropylmethyl - N - n- 3,5 - dinitrophenyl methylsulfone (7.5 grams,
propylaniline. 0027 mole) to yield a product meltmg at :
- Following the procedure of Example 7, N- 132—133°C. ;
60 Elemental Analysis: Ca]culated: C, 47.1; H, 536; N, 8.97.
h Found: C, 46.9; H, 5.54; N, 8.96.
ExAmrLE 10. ample 7, N - cyclopropylmethyl - N - n-
75 Preparation of 4 - (methylsulfonyl) - 2,6- butylamine (8.0 grams, 0.06 mole) was reacted
dinitro - N - cyclopropylmethyl - N - n- with 4 - chloro - 3,5 - dinitrophenyl methyl-
65 butylaniline. sulfone to give a product melting at 88—90°C. 70 :
Accordmg to the general procedure of Ex— . o ) :
Elemental Analysis: Calculated: C, 48.5; H, 5.69; N, 8.63.
. Found: C,48.0; H, 5.58; N, 8.59.
A  Examere 11. - refluxed for 15 hours. After cooling the solu-
Preparation of N - cyclopropylmethyl - N- tion and filtering off the amine hydrochloride, 85
75 n - propyl - 2,6 - dinitroaniline. the filtrate was washed with 99, HCl, then i
In a suitable reaction flask was placed 1- with water, and finally dried with MgSO,.
%0 chloro - 2,6 - dinitrobenzene (10.1 grams, 0.05 Removal of the solvent under reduced pres- :
mole), tricthylamine (7.1 grams, 0.07 mole, sure yielded a viscous red oil which soon
9.7 ml), and benzene (100 ml). To this stirred crystallized to a yellow solid weighing 12.7 90 ¢
80 solution, N - cyclopropylmethyl - N - n- grams. Recrystallization from a heptane-

e
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6 1,273,412
6 7 cooling the mxture, ether was added and the nethyl
- n - propyl - 4 - trifluoronethyl- insoluble by-product, the am ne

2,6 - dinitroaniline.(14.4 grans). The nmateri al

hydr ochfori de,
The filtrate was was then crystallized by dissolving i

by filtration.

N

§
was r em)ved

and 8hen dfi ed-;_,__

hexane . 10 washed with 60 mni. portlons of 5% hydro- and chilling the
sol uti ith stirring in a dry- B4R oric acid and water,
with ice bath. glEhems de NGhdfate@Nt Cy $9.9; 05 @h4;dS N 9564, - The ether was

removed under vacuum |ch WBsuad ObCasamed Hpaasfl

()

ewsng mel ted at |eaving cyclej

t he red ai ly re5|£lue of N-cycl opropyl 27- 28 rr . 5, propy
El enental SeS 12, Fédund:: C
P Jf 418re %r h LY Eletr
48.22: 5 Heéﬂ 2) w hém@ucl eal SRgNe d“ ﬁ%ﬁ&éﬁﬁgfrum 5.
et hyl am nel?o(l@ﬁng;magmgral@nﬁ rermb:m)mpledl sm) yl t-hwvs £o ynd was '
consi st eﬁt NWI fﬂﬁshl’l?@’l 10propyl- o#nnme@téa@m \/060§8 aidlslbdaniusmlvM se posed ©
0 mole) was reacted pol g H‘ i surrﬁl] 1 s Cyano
structur chloratol 108 q % & IXt e Was
solu - chl L.
refl uxed o?dsemT' tb%rasa ﬁmﬁ' waﬂni o gFards *; Elem
EXAVPLE 3t 26—28°C., after the . usual worhfp hdtle ﬁq}mﬁ?n)w(rarﬁeﬂzﬂ oﬁlC O ) gave a
Pr epar at féﬁzaﬁPﬂ fro Iéﬁ aé.‘i? d I ey hy| ing solytion was defixs dordfl bouird. Wosup  Whi chi V\aﬁ) ©
washed wi FmeEe Analusis; e 11' A f Igf%‘t‘b*ﬁ’f b ﬁe “:gﬁaitmwgﬁlm 24a Bnd |
wat er. After dry| ng the SO utlon Wi th
[err], the sol vErmensAnipdn\Galtulatedr eGUSES; | rHAS302acNj peuif | ask was pl acged
3,5-dinitro- pressure to yiel Howmdyel] §2sol Hd54Hi cN, . 25 :
4ch|orobenzotr|fl £.85.4 grans, Qs a3b0, nohECr I|z m col d ;
iti ®
hexaneso Th@paezﬂaﬂlupwrra%e rﬁmﬁg [Lal YR g poptonte adien S‘h 833501 ai nel s 7.0
N - cycl ogfmpgokmﬁyl R,6-- Binitroshilinerol €)ing dnmalwsadﬁmxad ﬁ@@neﬂhouﬁfAf’Qen;@ne The
et hyl - YC’?’% 41f0€h1°2d66(5-3 cHogling.r theenily produst was @ﬂlpmtﬂld)ﬁt\om\QS cool €d t o
qu olve 1 e g b
apprOX| Q‘[ﬁégr M‘fg{“ ’ﬁ i N ??%hl E?‘f‘?t Esalt:olﬁ:lﬁ bo?l $é1pﬂ‘ of 80 mith- .
SUI T 11330 SAN 50020, pma@ws ¥ 25 it S hlred MY s S @
Cal cul at ed:of v@;erAﬁ BlutionHof 40%’3@13 @ land4fad ‘a melting point range of 45 171°¢
Found:  @ole} pf sodiumjhydroxigig - was Nddei,ZfOBQ 90“H‘?é°<|‘ﬂucl ear magnetic resonance a
spectrum sub- '%gﬁ\tﬂ(ﬁ[@q mmo e4§5ﬁol ) gnd ri.et hyl - 55 stantijaté
its proposed struct s Foun&iTl ﬂe4{34 9§ garrqli- 3056 mol e), dissagl ved
in ether, yielded a precipitate of am ne hydro- - (k) |
EXAMPLE 15. cut (7.0 grams) of red oil having a boiling methyl
%0 Preparauon of N - cyclopropylmethyl - N- point range of 143—145°C. at 0.5 mm Hg . aniline,
n - propyl - 2 - nitro - 4 - trifluoromethyl- of pressure.
aniline, : 35 Eleme
According to the general procedure of Ex- Elemental Analysxs Calculated: N 9.27. 65
- ‘ample 2, N - cyclopropylmethyl - N - n- Found: N 9.75.
55 propylanime (6.79 grams, 0.06 mole) was re- . The
acted with 4 - chloro - 3 - nitrobenzotri- EXAMPLE 16. . and 18
fluoride (11.3 grams, 0.05 mole), using benzene According to the general procedures out~ tion of
as a solvent. The reflux time was extended lined in the preceding examples, the following © 40 The ph
to 21 hours. Workup of the reaction mixture additional compounds were synthesized: 70 : -+ consolid
- 60 in the usual way yielded a red oil, which when . (a) N - cyclopropylmethyl - N - ethyl - 2,6 IL
- subjected to vacuum distillation, gave a main dinitrobenzene, m.p. 47. 5—49°C
Elemental Analysis: Calculated: C, 54.33; H, 5.7; N, 15.84. Prepara
Found: C, 54.53; H, 6.09; N, 15.59. 45 I &
- in
75 (b) N - cyclopropylmethyl - N - ethyl - 2,6-dinitro - p - toluidine, m.p. 44—46°C., ,ihPf‘f?YlaI
- Ty s we
Elemental Ana.lysss Calculated: C, 55.90; H, 6.14; N, 15.05. f 100G,
Found: C, 55.83; H, 654; N, 15.14. . 50 oxylic a
in 100 nn
(c) N - cyclopropylmethyl N - (3- methyl-mercaptopropyl)) 4 - mﬁuoromethyl - 2,6- a period
dinitroaniline, m.p. 36-—-38°C. i solids &
- 80 - Elemiental Analysis: Calculated: G, 46.0; H, 4.61; N, 10.7.' . 55 -hours, ¢
. _ Found C, 45. 75 H, 440; N, 10.66. -tergd to
: amine h
washed ¢
water, 5
. 60 water. 1
3 anhydrox
i

- 2 i




EXAMPLE 3. chloride. The m xture was heated at refl ux
Preparation of N - cyclopropylnmethyl - N for one hour, cooled, and
filtered. The filtrate, .50 nethyl -.4 -trifluoromet hyl :..2,6. - dinitro-

af berBPRUD T h Lhe USUal TRARer Vi el ded 60 anr T he,
yel | oworange solids, in.a yiel d of 11.9 granms, ‘Addition of an et her
sol uti-on of 3,5-di nitro-

chl.oro - benzotrifluoride (10.7 grams, 0.039 ether and had a nelting p0|nt

range of mple) to N - cycl opr opyl rretlh 412 N - met hyI 59-60[ err] Co 65

El errenta------ Stsr—Cak-etH ' 4 ound—- C
~24. 8 % - (Wth gf yl) -Ez(ﬂ\wmx_xt_ﬁ'ozie N- tnﬂuoromethy[ - 2 6 - dJmt(oitﬂhrg; @rlx 0 115

nol e) ‘was gg agﬁ"‘ BRerearte-on |

dinitro o‘genzo?rl fluori de (f%mémls%“ r'Op ﬁaﬁ’mﬁx ifrl 3uor orret hyI -

15 2,6 - d4 - Eleigenaal sAnalsis) S@alcubied) N,CLOWH eld i12.5 granms of
ni t r oani B ne. ';--.- -~ Found: N, 9.58. (g)plocbmbpentymieﬂek Necetl}ytt- 4 lizat | on_

from hexan ne o% ngj,‘(l‘? Edampigitospiisenaper 13

nel ted at 4235‘6 ﬁﬁé’i&&:ﬁ? ;lﬂ%?%e_{_hgpy;gl oprogy ‘N - isopropyl - amne _

B enent al - Anal y5| s: Cal cul at ed: C, 48. 431emeﬂm pémgis';'g Crllilatdd?. H211. Eound: G,

49.02; H; Hemaal ApplysihD Calgulai@) N, 19.3. Cod EXAI\/PLEF@nd N, 11.36. -
ES%p

butyl am e (15. Q: grans, ©.Frymt: g’&l b")j?was {}ony'l% N
cycl opr | et Ayl c t 4. N @ rr%n -
ycl op apy! et Ay cycloﬂNtyhneE}@ﬁ tI\ﬁ eﬂ%l 4I -119-LJ1 t;uorl et 80054

h_ﬁ

Butyl - 4 trlfluororret 2,6 -
nole) to yield nitroanil the product V\/mch.
was recrystallized Ffelmﬁ?ﬁlﬁé‘@}ﬁ‘ﬂl hexane

and had a nel ting point-
30- 32[ &N C.cydidpapnt Nl - &ﬂﬁl-yﬁl-anﬂlgfbhﬁﬂl&lateﬂé - Qmoé&mﬁne, m;H 5 03;
N, 11.645 Féh-nB"C -
b 273, 412 '

45

65

70

. 36§

range of

C, 50.08; H 5.21;

Elemental Analysls Calculated :
) Found:

= Elemental Analys15 Calculated:
) Found:

& N - cyclopropyl - N - cyclopropyl-
methyl - 4 - trifluoromethyl - 2,6 - dinitro-

. aniline, m.p. 45—54°C.

35

Elemental Analysis: Calculated N, 122
Found: N, 12 23,

"~ The procedures described in Examples 17

;C; 45.2;
.C, 45.16;

(5) 4 - (methylsulfonyl) - 2,6 - dinitro - N-cyclopropyl -
171°C. - : -7

G, 438;
Rt 4399

C‘Fﬁedt}&;ggner I5 Foc%dt[ég of . Bx:

opr opyl rret hyl -

N, 11.68.

HZ 3.79;

H, 3.65;

N, 13 15
N 1334

H, 459; N, 1278
H, 4.96; N 1281

-

- ethylamlme, mp. 170— i

: yleld a crude oil (108 6 grams) whxch crysml- ;

lized to a solid upon standing. A sample was

: recrystalhzcd from peu'oleum ‘ether at sub--
. Zero temperatures to g1ve materxal melnng at.
{34-—35°C S

: Elemental Analysns Calculated N 11 01

., and 18 illustrate the general mode of prepara-

" tion of the intermediate amides and amines. '

The phys1ca1 constants of these compounds are

... consolidated in the table which follows, Table

>
-

" :-..;I.

50

:. solids formed in the reaction medium.
.. mixture was heated at reflux for about 3

: 55 “:hours, cooled to room temperature, and’ fil-

60

IL.

' ExAMPLE 17.
Preparation of N - n - propylcyclopropane-
carboxamide.

In 600 ml of benzene was dissolved n-
propylamine (130 grams, 2.2 moles, 181 ml
This well-stirred solution was cooled to-about

10°C., and a solution of cyclopropanecarb-
oxylic acid chloride (104.5 grams, 1.0 mole)

H

Found N, 10 92

EXAMPI.E 18

:Preparatxon of N - cyclopropylmethyl N n—

propylamine.

~ In a reaction flask was placed a suspensmn :
i of lithium aluminum hydride (30 grams, 0.786

65

-70

i mole) in anhydrous ether (1 liter). A nitrogen
- blanket was held over the mixture through~
- out the reaction. To the stirred mixture was

: added dropwise a solution of N - n - propyl-- -
) cyclopropanecarboxanude (50 grams, 0.393

_mole) in 300 ml of dry ether over a period
. of two hours. Gentle refluxing of the solvent

in 100 ml of benzene was added dropwise over

a period of 11 hours. During this time, white
The

tered to remove the insoluble white n-propyl-
amipe hydrocholride salt. The. filtrate was
washed successxvely with 150 ml portions of
water, 5% HCI, water, 10% NaHCO,, and

anhydrous MgSO, was stripped of solvent to

was evident during the addition. After the
addition was complete, the mixture was heated

.at reflux for approximately 10 hours. The
. solution was cooled with an ice bath, while
. 6% aqueous sodium hydroxide was cautlously

" lithium aluminum hydride.

added dropwise to destroy the unreacted
The resulting

. white aluminate salts were removed by filtra-
" tion and the cléar ethereal filtrate was dried
 with potassium hydroxide pellets. After the
water. . The soluuon after bemg dried with

ether was removed by distillation, the N-cyclo-
propylmethyl - N - n - propylamine was dis-

75

80.

85

20

N

The product was recrystallized frompetroleum4 - i

e e e e e R o s eepermi e a7 .
A H :

ngnen v 1




EXAMPLE 6.
Preparation of N, N -

12.5 grams of 4 - trifluoronethyl

Reérystallization of
mat eri al

(cycl opropyl nethyl )am ne (9.0

2,6 -

this Fol |l ow ng the general
from hexane.gave a pr oduct havi ng
a nelti.ng ‘point

dinitro - 4 - chlorobenzotrifluoride (9.73
bi s(cycl opropyl net hyl ) -

grans, 0.036 nole) to yield

di nitroanili ne. crude product.
pr ocedur e of Exanpl%
105 1, NN - bis -

range of 61- 62[err]C g ans,

0.072 e) was reacted with 3, 5- ntal Analysis: Calculate C, 50. 1,

H 4. AQQb ) 1170 _Found: C.. 5 ﬁagﬁFH 4.72: _yN 1136+ EXA 7. i ﬁflﬁ__*

. yeIIOM/coIored solids formed durlng “the- ‘addi - 25 15" Preparatlon of 4 -~

(et hytsul f.onyl.)) .- .2,.6- tlon_ The nixturé was heated. at reflux for dinitro

- N \~Cyclopropylnethyl N— apEQOX|nately one "hour, - chilled to O[erf]C.,

and nethylanlllne oalg « . then Nfiltered, Thig, progcess

effected the To-a suspen5|on of % chl@;o - 3,5 wdinitres sepajati of

t he ‘met-hanol =i nsol ubl e ‘prodluct  ghed nethylsulfone (7.5 grans - 0. 027 %Dle)

from t he methanol - sol ubl e ‘g neghydriochltoride .30.35. - ".20. in 60 of

met hanol was added N-- cycgo- "1} prjoduct. The gol den crystalllne product .

propyl rgt Ayl - -4 N - met hyl &in ne 'é gr ains, - (8. 4'ggrans) \@s- recr:glstalﬂlzed '

from Hdt 0.06-nole) dissékved Fn vﬁcexats volumm of netdanol . Fhe | ?

mel ti n@g mg rgr_‘g}E of thi gt hahBl| oveér -a peri: od of 10 m nut es.” A slj ght

flnal $43- 145[8r if C. bxdt hermic reaction was noted as orange- ‘

““6 ment al & ysi s: Calculated C, 43.8; H 4.59. Y

C 44, .31343 EXAVPEE & - g ' (599ram3 0. 06 nol e) Y

reacte g4r5 par at i of 4 4(nethy|su|fony|) - 2,6- chloro - -

dinitr ﬁ Q.: Isulfoqz (7.5 itrga- N - cyclopropylnethyl - N S

et hyl - Egrba 7 mol e)“to gi vePc ystsl | i ne pr&uct 45&0-  anili L

mel tin gtﬁ,g. -gggerr]c after regy st?illzatlon 55 | Fol |

t he ge%%ga Mo re of -Exanple #rjomnethanol. & N cygl opropy!l - 1. D
thyI S‘E’@g £t Im%ﬁm ne EI ement aI Anlal yst's: Cal culated: C 45.4;™ H; :

F?: ES ) ‘
SEESE BEL 2 :g el .8 3 3. T
385 a, gET’ ' g‘a A 9 - - ~.§:j~'
Funlddasl®ao - .
LB 2 i | - £
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60 50 EXAMPLE 9. cycl opropyl nmethyl - N - n

- propylamne (7.1 55 Preparation of 4 - (methylsulfonyl) - 2,6- grans,
0,06 .ol e) was reacted with 4 - chloro- dinitro - N - cyclopropylmethyl - N
TTh- 35 - di ni trophenyl. met hyl sul fone (7.5 grams, propylaniline.

0.027 nole) to yield a product nelting at Foll'owing the procedure of

P

Example 7, N- 132-133[err]C 60 El emental Anal ysis: Cal cul at: ed

C, 47.1; .,H, 5:36; N, 8.97. Found: 46.9; H, 5.54;; N, 8. 96. 1EXAIVPLE

y10. . U ample 7. N - &\?@"ﬂ%r opylnethyl - N n- 1

"P’reparation of 4 - (npethylsulfonyl) 2, 6- butylamne (809rams 0. 06
nol e) .was reacted dinitro - N - - cyclopropylrrethyl - N- n- vmth4- chtoro - ¢

- 3,5dinit rophenyl nef hyl - 65 " butylaniline. _
sul fone to .give:a prgi [ rreltl ng at_88- 90[arr]C 70. Accor-déng to t,he
eneral pr ocedure. o El e,r:rent al Aual ySi s,o Cal cul ated: C,=48.%; H,

.69; N, 8.63g Fou C, 48.0; H ™5.58;. N, 8.59. EXAI\/PLE"ll :
refl uxed for 1§ hour After cooling the soI u-. Preparatl on of N

Cal

cycl opropyl. rret yl - - tion and filtering of.f t he ani ne hydrog¢hl ori de,
wo 75 s o pro 2,63- dinitgoanilige.  the f||trat;g wag washed
th 9% HCi ',Eh | 5 Ul t.able reaetion flask was placed 1 wijth water,
and finally dr's.e V\nt:tuﬂ':[arr] ™ ‘. chloro - 2,6 - d|n|trobenzene
(10.1 grans,: 080 bl of the sol vent under r educed pres- nolje),-.

triethylamne €7.¢ grams 0.07 nole, sure yielded a viscous red}oil which
soon 9.7 m-) , - n'q,zbenz (100 m). To this stirred crystallizedq to a

yel | ow sol i d- w8i'ghi ng 7 '90 80 solutiong N - cyclopropyl methyl - N -
n- - grans. Rec Pystallizafion from a heptane propyl am ne (:ﬁ 8 drans, 0.06
ol e), di;ssol v%d petrg pum@ther mi Qure g&e a product nelE- in 10 m -of

‘bénzene, was_added. drogM se qt  ing- gt 47-4%‘[ err]C. room temperatiure. The

éesultl ng sol utlon was .o § . 3 g 8 ' ' 3
‘5,- 3 ) %
| = % - g
= B1E @ n a g
g g ez é : = : §
: g |3
4 g
8 g6 g| s g R 4
| 14 g | I ! g
__'a:.' 8 - d 8 R ? g
o
. N i
.o o « L] . *
E i 2 A i 8 3
s % : 8 B 5 |2
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8 1,273,412
8 Elenental Analysis: Calculated: C, 55.9; H 6.14; N, 15.05. Found: C,
56.0; H, 6.33; N, 14.79. EXAMPLE 12. -

EXAMPLE® 13. 15 Preparation .of N - cycl opropyl nethyl - . N
Preparation of N - cyclopropyl rrethyl - N5 n -propyl.- 2,6 - dinitgro -
p - toluidine. n - propyl - 4 - cyano - 2,6 - dinitroaniline. Fol | ow g

t he genexzal procedure of Exarrple 1,273le cyclopropyl met hyl - N - - pr opyl -

1, N -"cycl oprop g.n N —propyr=—am grd”b 9698 mple) __13

was di ssoly “?& %g gg hQ 10 Y g‘&é nP3 of
ch 1 -

benzene. aéousé I1 bfef,@aimﬁ ¥ ds20d§r€iaj'tt évo thos a;%% ¢ the @ewous .

chl or o+Olillugred bjz(E!&nplwam)awedncalml WdxkroplesOfverel evah(a Hoﬂbo pre-chefgencd 0 gr airs,

0. 05 ndl hesizefl by p-n gher pile TheQesyr ans, . 044 7
wie) at %ﬁf fff‘l; ﬁf%ﬁ i m;% Eﬁé P RIE: pygl aer | fa of
[err] hoges JA J@Si% 1964))’ @tﬁsz wash dnfath, a{b@and oats) and six | NJ

sol ut i on awés rededi HsU o elmhalg #lorg) ysvesleaCaI cul at ed:

N, 14.183these gppines. hTh foaweg smﬂresesr@ows u‘éf#bgmfn rIehns ss,andD foxwEidy were N 144 68.

bright y&e I%ﬁ?%%ﬁzel&l ng g.06 5- }g%i‘? nu:g%i _
18 07. EXs#hfeLin fbd:ahydrofuran solution (mtrogdnommudmy oﬁve@(sﬁfall pditiald amorﬁdﬁkpénl- on of bolid
s@;tloN was ‘E' nmtqn e test glants. Sgfaysrg wege ]

Chl OrObeﬁ?ﬁ%ﬁ 166D aip vslu lH‘?t F‘banl ine. "
i Nng m Xt gpR tn{h &J%e@hﬁp Qurwhl &&[d %f%@fm Egaﬁ,nﬁyl amng

hydr ochl mﬂncbarr(né cﬁer cq:eimdn@f 60 hfimmJ quﬁéwadubd'./ams'l‘lﬁeﬂ}&rmdleﬁ hédn t he gy anms,~- -

0.05 r?@l ’a@?ﬁoP aTltehem regpgese ditedh afteved i n
boi l i ng ‘ﬁm § i‘a oéfﬂtléip Bt i ?Qnse gfm ﬁl ngj of

the al cob@ 16f $QF B0 Whueidh Gas ecpﬂ'o 3=V\fght _ in 20
ci pi t at ecviss@hd de dhl"lnidtﬁ!feew.’fslﬂeit&i’fbd xadsudteamnry lar0f man ey 7—A_Se@ére|t i on 4.0

gr ams 260 reflux d?l'l éQjml on ag@ﬂjg%vlﬁ %rtssrsé{l }bpt?bablm e,rﬂyﬂé =gl sodl u
hydr oxi d 3:‘&) r ggg%e% Bhted . C .
43. 5; H?J,:C solu N peé Re ;-Zn |\/PLE 5.

cut (7.0way armdedoﬁnhreﬂﬂr adlthehamcts ﬂ: bslmlm betpw in Table III and it is indicative
30 dried over KOH peilets. D1s1111at10n aﬂorded that many of these compounds show a high
-7.2 grams of N - cyclopropyl - N - ethyl- degree of herbicidal activity against certain 65
amine boiling at 101—103°/1 atm. The struc- weed species, yet remain highly tolerant. of
‘ture was confirmed by its nuclear mag- desirable crop spec1es ;
netic resonance spectrum. ’

O
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50 Preparation of N - cyclopropylnethyl - N point range of
143-145[err]C. at 0.5 mmHg n - propyl - 2 - nitro - 4 - trifluoronethyl-

of pressure._aniline. According to the general procedure of Ex- . FElenental
“AR#lYsis: Calculated: .N, 9.27. 65 anple 2, N - cycl opropyl nethyl - N - n-

Found: N, 9.75. 55 propylarmne (6.79 grans, 0.06 nole) was re- acted with iy

4 - chloro - 3 - nitrobenzotri -  EXAMPLE 16. fl uoride (11.3
grans, -0.05 nole), using benzene . Accordlng to the-general procedures

rout- as a sgjvent. The reflux time £ Lended lined in the preceﬂgng
xanpl es, e . d ; he reaction nixt Lr e
etk ' ded a

ddi ti.onal -cofrpoun ook -
red oiN~" whi ch whe (a) N pmaiygl opr opyhset hpleo- Nao et hyh - 2.5-
dijstillation. glave a main dinitrobenzene, mp.

subj ect ed .t.o. xacuu _
47.5-49[err] C. El enentlal Analys §I "Cal cul at ed: C, 54.33; H 5.7, N,

495.84. Found:~ C~ H4.93; H, 613 N, 15789. 75 '"fp) e o~
cycl-opropyl.nethyl. -] N—ethyl - R-dinifro .. p.- toIU|d|ne mp. -
44-46[err] C. Elenental AnaIyS| alculated C, 55. 90 H 6.14; N, :
‘&5 05. Found:” .C, 95.83 éiﬁéf N, 15T4. P& N=2cyckproprhethyl - N
(3- met.hyl. - marccptrnrnnvl\\ - z trlfluororrethvl - 2.6- dinitroaniline,
mp. 36-38[err]C. §0 erent al Anal¥§|s Cal cul ated: C, . 46.0;
nd: Cuoﬂfﬁgﬂ.r); H N, 1®%66. ~° 9 o

H 4.61; N, "10.7. Fow , K
, 273,412 (d).. 4 - . (retthylsul.fonyl)l- 2.6 - d|n|tro - N __trifluoromethyl --
,6 - dinitroanilire, |(oil) §¥ propqua;hylcu,_ o &3 - @t hyl per capt o-

propyl)aniline, mpg. 712- 76[eﬁﬁ? Eleﬁéﬁtal Anal ysi s: _

Cal'cul ated: N, "12. 18 Found: N, 1L B3 . _
_ . A oo s;ao Y NS e oo No -
55 18 '
gn o;eum_L' . co oo . wo oo, oo
60 g Sm“(';?’ll?l oo co no oo o
B . oong| . o o® 1‘e  @e. AN
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El emental Analysis: Calculated: N, 10.4. 5. Found:
N, 9.58. (g) N - cyclopentylnethyl - N - ethyl - 4- trifluoronethyl -
2,6 - dinitroaniline, mp. 15 (e) N - cyclopropylnethyl - N - ethyl - 4-
60262 etr] C cyano - 2,6 - dinitroaniline p. 93-94[err]C.-20 =
El erental Analysis: | cul.at ed: N, 11,6. Elemental Analysis: Calculated: N,

19. 3. Found: 'N, 11.36. Found: N, 19.39. (h) 4j-

(e{nﬁt Ihyll4sul fonyl) - 2 6 - di mtrqznﬂz 10 (f) N - cycl obutyl thyl - N - 15
y .. aeb —
119-122[ err]€ 1 ST5° L. 32,

Found: GC;' 48.3; H, pxi@w] N, Il.«ﬁ;ﬁ. (w)o N -oeycl olpn opy:bu- No et hyI {4 -
trifloeronmetlhylt—e—2,-6——dinptr _ -
El emental Anal ysis: Cal cpdg - H 3.79;. N 13 15. Foundj .
C, 45.16: H 3. 65; Nnm 34 (J)°2 f’r?et hy’??mf&rﬁ/u 62 dinitrd -
N-cycl Opf-opy“ N \\ et h¥| ani-bbne —mp. 170171l ery 1.C AR Qn ' .
El enent al , Arfjal {si s Cal fed: G 43, 8 4 9 N ol2. 8. Found R G
43.99; H 4. 9¢; i‘fo’gaf (k) N i cycl opr o;g?I _ -iil\(]*E - cycl opr opyl - i el .
a crude -oi} |(-148 ﬁ nr ans)-whi-ch erystal-"nethyl A= trifluaronet hyl 12,6 ..
- dinitro-. Iiz_e__d_to a_ggid:i upon st andj n Asarrple Was an|I|°ne mp. { :
45-54[err] C wosuyof | ° recrysra 1788 from pe‘?rol eum et her é}'t
sub- zero t gperatures to--glve.nat erial nelti ng-at 6535 El enent al : R
Anal ysis: €dl cyl-at ed: ¢ qﬁ 2. o34- 35[?.e.ur] CooFOUE:d:\ N w®?. 28 El enengal .
Analysis:. Cqi &4l ated: "N 01. -
g “eo oo meo wo NS W
a ki . . : —
g “ojewoy | T e oio_‘ oo -oc_f L O o
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The procedures described in Exanples 17
and 18 illustrate the general
i ntermedi ate anm des and am nes.

. Const ante-gH-tHEsE- L BHSIas “are"

10. 92.

n- 70 70
propyl am ne.

‘reaction flask was placed a suspen5|on of

Found: N,
node of prepara- tion of the

.. EXAMPLE 18. 40 The physical
Fﬁeparatlon of NS cyclopropylnethyl N

consolldated in the table mhlch foll ows, Table

grams, -0.786 EXAWMPLE 17.

liter).

- out the:react
di ssol ved n-
. grans, 2.2
well-stirred

~over “a period
.CGentle refiux‘

1.0 nol e). .
was added dr

-periad of -1[ e
appr oxi-nat el y

sol ution was
-for

hydrlde The
al um nate _sal
“portions of

wat er,
-wat er .
distillation,

propyl net hyl }

. Herbicide Activity”

Tasie 1T (Continued)

A1fi trogen Preparati on’ of N,273412 propyl cycl opr opane-
-hel d oveT*ThEfﬁTXTUT?FTTWTﬂRﬂT““‘TS‘ﬂE?*

In a-
I|th|un1alun1nun1hydr|de (30
nmol e) -in anhydrous ether (1 _
bl apket was
car boxam de.

cool ed to roo
_unreacted .terg

10% [ e
The 'sof

i of.
]ded drdﬁﬁF@%

To the -stif

red m xture was In 600 m of benzene was _
a sol 1®ion of°N - % pr"bb‘yl -“’rﬁopy‘l’&‘m ne (130

) Ldl nl)
uti on. wasyesp
[err]C nawu

Cyctopropanecarboxantde—(56—granms; 07893 Thi s

pl ed t q,about ,goleldn 399 mM drg.d‘et her
a solution of cyclopropanecarb- of two hours.

UI T IIU bﬁl V

vi dent. dmsbn
se over MQ.HEY@I

et——86—50—oxyttc aLFUﬁCHrUFFUb \LU4‘U gr ans,

) the agdditioneoAft Bfot hemioh 1806 M '@y benzene
t|on was conpl ete, .the m xture.was heated a

Frott-s— B

hours. ey
| ed wi t FeseEef

6%ateots—sot

enper assexdgery-

Mo remve th

ul ths—tttre; thfe*_af_f€++ﬂX"+ﬁf——

s5ol-i ds formed 4.4 thg.cr,eac&b‘on gRdi ung, oThe .

ce bath, mhlle nlxture mas heated at reflux
rs,

and fi|® addeﬂdl‘drop\m se @ deaq*oy ®he
b i nsoluble white n-J)rnn\/I Lithium alunmi num

ul ting am
wer e renoved

hydroqgolrlde,galtcmbe f*k;ragﬁamasvcmhlte
by filtra- washed successively with 150 m

par ethereal filtrate was dried water, 5% HJ ,

dn and the cl
E], and - FTAL
t
th

onaftrer—be

e N-cy
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10 1,273,412
10 [err] [err] [err] [err][err[err][err]] 12
1,273,412 12 EXAMPLE 19. .
EXAMPLE® 20. 35 N - cytlopropyl - N - al kyl ani nes whi ch
Representative nitrat ed . aryI cycloal kane are used in the _preparationj of
conpounds derivatives fromthose prepared in the previous illustratediby
Exanpl e 14(i), 14(j) and 14(k) exanples.were evaluated for pre-energepce 5
may be swt heS| zed by reductlon ofl,zbmzcorre- her bi ci dal aCtIVIié/ in fhis
exanpl e- - spord N ’ +—anm-des—urder—m g e
enpl oyed mmm Two
flats ‘seede . (coton,¥ (see JA@S 88—~ 3566 (1!964)) eutifl i zj ng
di borane s Ci ng
agent, can opqr-e weeds (rrust ard nmor ni ng gl ory, vel vdt |eaf,
10 * these a nes. The #eapA pwi ng synt?‘ue5| S shows craﬁ’grass" Johison griass,
and foxtal | et !'\n gnnn 9] t Df\l’\hl qnn . Qr\r,yed V\ﬂ t h
a formul atipn jcont ai niggoj e tegl N cygl opppyl, - Nz ethyl arine.
chem cal at|a rate equaeniak ent. to 10 [ bs. /acre In‘ a flask was pI acdd 338 ni0
of a1-M [Th R A AS—aC-E |
t et rahydr of pr gn soI utleaué |trog°en O|L[LIOFI‘§ or \(\erg]smali) par td clle
acetone suspery- 15 avwwpphere). The sol ution was' cooled to -si ons ontio t he
test plantsf Sprayers—were tian ofl3
N-  brated fo [deliVvegpgqas|t al novol wre -of | | gui docBOccycI oqaropyloacet am de
(16.6- granp,~ ] 0.169 and|the cal cul at ed_anount _of_active.i nqredl gnt |
' g 920 .o o -~ ©. ®«o o o o
o -
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nol e) in tetrahydrofuran was added dropw se which would give a rate
corresponding to the with stirring over a period of 60 mnutes, indicated
| bs./acre. The flats were then held 20 maintaining a tenperature of
“OB['€rr]C. The in the greenhouse and a response rated after solution‘was ;.
heated at reflux for three hours 12 days to 16 days. Response was rated by ;%
55 and then cool ed to room tenperature. About a scale of 0-10. The 0-10
scale-is defined 90 . mM of 5 N HO solution was added drop- as: O=no - = - i ;
injury; 1-37=slight |nJ ury; 4- 6 vmsngquthe reaction mxture was t)eated | ¥
to nodate Illj uny, pant-s ey e+ es.. :
_The 't Z;[;Lr ghy &hns I&F%gg ! ‘g,nit@( Wi Inrypféa\baﬁl-ynﬂtplemﬂmﬂd%ﬁeﬁaﬂﬁm\)/vae
rlenov y S‘Bﬁ’ta%‘ .
reflan V\Iailuuiiﬁeinoxﬁgre@reeﬁﬁ ol t:I 0? : scﬁm‘:h‘s mve%\mn’ arﬁmééi %Cc}{ﬁe%pg?g as the
-gft andard3i rgettoh) ectixinpu Mbe odst @mﬁmlw%asexzessxnﬁﬁ%lm 6 Qlerd ichi@Rd outleh s basi c
slol ution IfRe¥y:acr e, res ctlvel y Resuﬂll numbef of bop abde weed Fpwieyvarsl it RRCt ed

ith ether s R, Sedsch & BT 2PPHS| 1 the purfagejof thei g
di cative Kc%&s h’ggﬂ ?d\eﬂmm ﬁ?ﬁhﬁ ﬁﬁﬁ%& e @Eﬁ% many  of

t hese -coropdhen cpraghciv the: banghfasxvoa a@l’n’ﬁﬁh‘e ng dfty & @REBIRY the Telddve e@bBY! - P
gree of ngjegampleagtt4 et of Jé?glés SE. c@rthalcwps @5wallndsthe bmallleﬁg:tan 30 P

w
b S SRR R S B S
[ tore wapresiorlyl Yre bulty oid! Ghowa! mmaﬂsults ﬁo@' EEBT ge‘f'xgrﬁpﬂg I]);, netic P
esonancks djgble IV um activity of both compounds against oéd 3, 412 Pk
3 [err] Il 73, 41 AMPLE 22. species is quite similar. However, inladdifiey; r B5 ' :
n'this example a pre-emergence herbicide the cyclopropyl derivative appears to show
1 _ study was ‘carried out to compare the activity some unexpected crop tolerance which exceeds
1. of the commercial material Treflan (N,N-di- the tolerance of Treflan to these same spacies.
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[err] 16

16 [err]

17

17 EXAMPLE 21.

dimitro:

post - ener -

20 In this exanple representative cycl oal kane
of a specific exanple dis- derivatives of the nitrated aryl
closed in this invention,
eval uated for
gencelact|V|ty The test procedi2784%as as

nanmel y N-cyclopropyl
met hyl

1,273, 412
1,273, 412

n - propyl - 4 - trifluoronethyl._-._.2,6

conmpounds pf

this i nvent| on were-

N - propyl - -4 - trifluoronethyf-

n -

carri &dout. on 1Ol TOWS: . a nunber - of
crop and wegd§peciesand tjhe 45—FTar§“mETE‘§§E§§6‘"§§“H§§CTTU€U‘in the
pre- .‘cheni dal |were apphsmd to. ther'surface of the vi cUs examl e and hel
until the fijr sg—+be—soit—ps—neH—as—+neorperated—+nte—the—ser— | eaves
had appeareq om all planes;| which were gbserv ations yere nmade four: Kk
after. the 1d pn t he sane fashion as in the ﬁTantlng dat
determne tlhe pr-ec-eeh-he 2 s bs. /fac
on the cropq ag mell overaII effect on °°30 The plant reggonses
rated 12-16 |days “weed speC|es "and grassy weed spe0|es _afte
treatment on the—ss 3 in Tapl
V. The previlougly. The E@@g resula§ are spomm in resglts show t hat ini
general the SC(pe of Isuyipple |V.
acti Vlt y of |botth eVaaa =Val-Tla 2¥=¥a Au- 22,
species is quite si mgsﬁgg However i N ad(gtl ONgy 35 | Nt hi s,,exana;l e a i
pre-emergende herbicide the cyclopropyl derjvative appears to show stud
was carried outt to conpaégsthe actjvity Ssone unexpected crop hglerance
whi:ch exceedeﬁ
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of the commercia
t hese sane spaci es.

1,273, 412
1,.273, 412
1,273, 412
1,273,412
Tr eat nent
B.L.*

19 G.

* *

mat eri al
[err]

Lbs./ A

19

20 [err]

Cot t on
1,273,412

Treflan (NN-di -

rerr]

19 [err]
21
21 [err]

Corn

22

the tol erance of Treflan to

20

22 TABL V Rating Rate
.Soybeans

Sugar Beet
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Tasre IV (Continued)
~ Herbicide Activity '

CPTD- S 0.5 1.7 1.0 0.7 1.7
1.0 1.0 Treflan-S 0.5 2.0 2.7 1.0
2.0 2.3 3.7 CPTD- | 0.5 1.7 0.7
1.0« = 6.3 6.0 © 7.7 Treflan-1| 0.5 053
3.3 2.3 . 6.7 7.3 7.7 CPTD-S . ) 1;0
1.0 1.3 0.7 1.3 4.0 4.7 Treflan-S | :
1.0 5 5.3 5.7 1,273312 4.0 4.7 20 6 3 CPTD- |
1.0 —6—0 33 26 67 90 L7
Treflanl ' 0 033 27 3.0 9.7'
9.0 9.0 CPTD-S pmsniy | +*2.0 <o 307 >~ 37" 113
5.3 - -5]10 }l———50—TF+efan—S ' 20~ 37 3{7
0.7 410 5. 0pyy| .57 CPTD-I 2.0 3.p
3.3 33 O.%pA| . - 8% 8.7 Trefland ° 210
0.7 50 AN 10.0 90 9—6—€PHb—=
N Cycl opropyl mef hyl - N~ nﬁﬁ@oyl uLf| uor Qnet hy.ln‘ 2 6-dj-nitrogniline. fB.L
= broadl eaved weeds. - ao[x S = rface application.
**Gra_ssy weeds So++
I ncor por ati on. E:XAI\/PLE ngaThe ef fect of N-cycl opropyl net hyl N- n- ta
pre-enmergencd s¢il incowgseppted herdi ci de propyr 4 -Ztrifl uoronet hyl { -
2,6 - dinitrg- Hest—was—carf+ - - 5 _
ani | i ne agai st {2 seri gagqly grass-t.ype ‘weekls i n~ The dat a i s sumari zell
bel ow - Quack Johnson Annual ___Yellow Barnyard Cr abt
grass - ~ griag e f oxtai l grass gr_g,ss 1.25
| bs./acre _ %?9 g “ 9 -
10 Exanpl es ‘% and Z5, TTTpstrate typrcal pesti- Vet ti ng Agent _
(Sodi um Al Kyl |ci dal c&EBk|ti ons ‘br for rﬁjl ati Bns of *his i "™ Napht hil ene -
Sul fate- - (Nekaf vertot—Part-s—are uy wet gllL . . —BA- 75 )
4 25 ("NEHAL'l i s a Regiog £red Trade Mark) EXQI\/PLE 24,
EXAMPLE 25. A typical Wemab|e powder concentrate.that Al i qui d
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15 is diluted to the desired concentration by dis- field with water has
t he follomﬁng conposi- 30 persing it in water has the foll ow ng conposi -
Lon: CiOn:
ReptsPart s Active Ingredient

Sharts Pemniall i

50 - Xylene L ’ 4520  Solid Carrier (eg.
Attapul gite) 42 . Emulsifier (blend of cal ci um dodecyl - - 35
Di spersant (Mnocal cium salt of ' _ benzenesulfonate and al kyl aryl

ol ymeric al kydyaryl sulfonic acid 4 et hyl ene OXIde adduct
,_Jp_p ymerlc al ydpary | | ) 1273%?5%7,2 3/11,) )
23 VWHAT WE CLAI M-S

21

it

: ( gt-otp—& Stbst+tuted G.i'
unsubstiy tut ed phgnylf 1. A qmﬂnap d of the fornulae = « W oupeor
Cerr] to C[err] al | _ oup_or a sul phoxide or sul phone thereqgf
[err] 1 3 A ound accordlng to claim 1 wherein :
50 R[err] represent< ‘a cyclapmgp'lnethﬁi gr oUp; Rf’reprﬁsenté“a hydﬁogen~
atomor a nethyl | ethyl  _n-propyl iso-propyl n-buty]l sec-hutyl;
|sobutyl cycloprop;lnethyl e, nyl |soanyl sec_anyl al lyl, propargyf,
‘crotyl, nethallyl, 55 mhermma rr] rébreseﬂtsaa°-. A .o
_net hoxyet hyl , - et Hoxyethyl _n-proapoxyethyl, 2-pethaoxyethyl L 2-et hoxvet hyy ,
2- nethylner- captoeﬂhyl 3- ng& mer capt opr opyl ,. trifluoro- 5 :
[err] : , penttaf| uofoet hy?, 3- Ehlordbropyh trj -
_ghloronethqu Hro ); ' ndj or
a T 2 '_ _ R4 represents g hydrgogen
chlorine, brom ne ; sSeBqED) M o _ °
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or fluorine atomor a nmethyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, isobutyl, t-butyl, [err] n- pent yl
n- hexyl, trifluoronethyl, chloro- 65 nmethyl, trichloronethyl, brononet

hyl ,

chlroro-=ethyl, bronoethyl, chloropropyl, bronmopropyl.,, group in which ttﬁ'e

ring may be substituted or cyano, cyclopentyl, cyclohexyl, [err]
unsubstituted; mrepresents an integer from2 wunsubstituted or alKkyl,
hal ogegzor nitro sub- 10 to 4; na7gpiesents zero or an integerzfroml

y CA X CA Y U U y. A U V
represent san~integer from.l to 3TAENoup or'a sul phoxi de or sul phone
thereof, or R2 represents a hydrogen atongpi.a Cferr] to an [err] groy

pin

which\Rferr] and R ese], Jerr] -straight or anched.chain mpnovalent Jvhi ¢ch

~J

may Ofreadwnt sane or Lds.fA er eCrtton eaSbybedns phaCire grSogapBeed CBdx* ] tGr. ¥ err|
err]
| al .grodp, a Cerr] to? err] ’7al kenyl", al kyhyl - or
cycl cgbiawl-sgroup. 9% al kogyml kyl group, a.c errp.oco C ez.8] halsonl kyl
group 4. A conpound according to any of the pre- a (Jerr] to (err]
cyanddBtL group, . a%§err] .  erPf acyl %edi ng®-?l ai neSfherei™? Rl err]
substjidibef With greup, or @sClerr}sto Clarg] al kykner capgoal kyd 7 group
.al kyl, alkenyl or cyano group or a hal ogen or a sul phoxi de or sul phone

t her TD—S  atom 129 Ri®r.r] régresentds? a hydtdgen of-Ohal ogeh atomj

A corqargﬂ%ggsaccor di n'g“;o an f the5 780 or ,3 nitro,group, Clergd to g
-al kyl~"group, or a preceding clains wherein R[err‘f',i s a (Jerr] to Cerr
‘cyanaCRpDedp; and 1.0 0.0 . 33 ~2g0 rai ghé.7or brenched &chai n al
al kenyl_or R4 represents a hydrogen_or halogen atom al kynyl group. or
derr ‘e%—&[ err] al l&y? gr m?p%é a hafdal kyl 3dfoup, 87 6 A§'§orrpo%n‘8 accor
to ampi—§he 25 a xycl oalskyl growp, a nijty o grosa, a cyano .ecedi ng
clains wherein Rerr] is a trifluoro- 85 group, a substituted or

unsubEefleauBed phenyl2-0 met hy7 gr oup3-Tgr oup 9-% [err#-9group?-a e+f] to

Jerrdprp—7- A compggind agcerdi ngatso claigg 1 al kyl mercggto grypp or &

sulphOXLdE or sul- ‘Specifically nared heréin. phone thereof, or an [er
groupTefan—I - 8. A cor®und d&Tordi n§.0to cl &M 1 sud0 30 whidch R[%®Pr] and

rT7 it ' ' 1 - miatys. ' "bed
o e B e TR, e Ve

speci #Be. Ex propdi@edlwee@. 16. S = surface application.

**(Grassy weeds : L . o 1 = soil incorporation.

ExAMPLE 23. . ' o
The effect of N-cyclopropylmethyl - N - n- a pre-emergence soil incorporated herbicide
propyl - 4 - trifiuoromethyl - 2,6 - dinitro- test was carried out at a rate of 1.25 lbs./acre.
5 - aniline against a series of grass-type weeds in The data is summarized below: :

Quack Johnson  Annual  Yellow Barnyard Crab-
grass grass - Rye . foxtail grass grass

1.25 Ibs./acre 7 89 8 . 8 9

10, - Examples 24 and 25, illustrate typical pesti- Wetting' Agent (Sodium Alkyl
- cidal compositions or formulations of this in- Naphthalene  Sulfate  (Nekal o
~ -vention. Parts are by weight. ' BA—75")) S 4 25
- - (“NEKAL” is a Registered Trade '
: Mark) C .
' EXAMPLE 24. ExAMPLE 25.- ,
A typical wettable powder concentrate that A liquid concentrate that is .diluted in the ~
15 is diluted to the desired concentration by dis-~ field with water has the following composi- 30 -
persing it in water has the following composi- tion: . S
" tion: ) . . o . - Parts_
. . : Parts Active Ingredient. - 45
: Active Ingredient - . 50 Xylene - ' 45
20 . Solid Carrier (e,g. Attapulgite) 42 Emulsifier (blend of calcium dodecyl- - 35
- Dispersant (Monocalcium salt. of . -benzenesulfonate and aikyl aryl - .
- polymeric alkylaryl sulfonic acid) 4 polyethylene oxide adduct) 10

to

]

Wi t his

i he
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defi ned. 9. The conpound: 2. A conpound
according to claim 1 wherein Rerr] represents a [err] 35 [err]

group in mand n are defined in claiml; R2 represents a hydrogen atomor a
derr] to derr] straight or branched chain nonoval ent aliphatic group, a —wa=

Cerr] to (Jerr] cycl.oal kyl group;, 40 . a (Jerr] ? cl oal kyl al kyl -
group, a (Cerr] to (Jerr]- 10. A process for p ﬂ,’ ﬂﬂlp ﬂéﬂMﬂnd ;
al koxyal kyl group or a CJerr] to Cerr] hal oal kyl * acc SUORENY. of_ the

preceding clasnms sub- 95 group; 1273412 . ox
eforedescrtbed—Rrer+t+—+epresent-s—a—RH-e—goup—and

stantially &as hre,&'ﬁ z ] A -~ Y. e
11. Ajcorrpoundvg%gm"u iy, of cl ai ns B¥uByr # u Q& phsgbstitu egen atom -
or a Cerr] t.o_l' BPogna g s & a'prepar-_ed plfoﬁl%: Fﬁ&%&%@@%ﬂrﬂ al kyl

| kyl groufNyayano claim 105 5 oundsccordipg o claim 1
Y 273,412 R - wherein 4 12. A herbicrdal” s
conposi-ti-on conprisingh ’,f ecti ve amounk: whrewns orydeprapylasthyll grouped i n
Dacti_ve} ‘ingredient, a hesMicidally effe W}:ﬂ%‘m?@;’o‘ﬁﬁ’hﬁf W‘;ll: ngthy, or
20 anount of a‘’conpound aggording to any Glpugt, j;_zq’,r%,ym 1% g[els ;p(?i% j ng
claims to 9 or 11 in association w.t'h one secwsy, Gillfl, phparbyd) blogl, allyl, 55
Tef fecti ve ampVRFFf: "PESeR82a copmposi ti on ac@wthdivedyl oetmyethyl, propaxyethd, i s
xcontained in a 'conpo;’i,u% }pcor_di ng V\heré‘r‘?tgg;ﬁ@g‘_ﬁ% gﬁ;@a&pﬁ;ﬁo%rmq Imer-
iﬁﬁﬁ' f l_pal |y narreq (c@cnf(c@n_al s igf Am&e.ﬁl pidtafiuoroethyl, 3-chlor ‘1503 gl

P)

goup, ‘a hal oal

11.

as
or

| | v moﬁ@ﬁ.ﬁfoﬂﬁﬁwlé ol 81 M 1
7 14. A compgQsition according to clai m 12 Rereproseray ®nifro gp;laod Us i's. SOl
3gmd t he appl'i‘gg’_t ion 10 13 wherein the a%wfﬁﬁ?zlé%d%ﬂ; é‘éﬁ%??;@@gnf i s-
%ffected prior to ewergencH af the un- f 1 Q. ﬁ_q,u[ﬁflsemqéhfob tpl’gﬁléﬁ by
. n-pentyl, n-hexyl, _trifluoromethyl, chloro~ g5
methyl, trichloromethyl, bromomethyl, chloro-

el ght. of desi r d HyL0et aﬁcﬁ-(cnz)),_ ._

0

7
T
0

25

35

- 10

15

25

30

. 35

group in which the ring may be substituted or
unsubstituted; m represents an integer from 2
to 4; n represents zero or an integer from 1
to 3; and y represents an integer from 1 to 3;

R; represents a hydrogen atom or a C; to -

C,; straight or branched chain monovalent

_.aliphatic group, a C, to C, cycloalkyl group, a

C4 to Cln cycloalkylalkyl group, a Cz to Clz
alkoxyalkyl group, a C; to C;, haloalkyl group,
a C, to C,, cyanoalkyl group, a C, to C, acyl
group, or a C, to C; alkylmercaptoalkyl group

_ or a sulphoxide or sulphone thereof;

R, represents a hydrogen or halogen atom
or a nitro group, a C; to C, alkyl group, or a
cyano group; and

R, represents a hydrogen or halogen atom
or a C, to C,, alkyl group, a haloalkyl group,
a cycloalkyl group, a nitro group, a cyano
group, a substituted or unsubstituted phenyl
group, a C.H,—N=N-— group, a C; to C,
alkylmercapto group or a sulphoxide or sul-
phone thereof, or an R;R,NSO,— group in
which R; and R,, which may be the same or
different, each represent R, as hereinabove
defined.

‘2. A compound according to claim 1
wherein R; represents a :

A

..(C@c Z (CHZ)“_.

group in m and n are defined in claim 1;
"Ry represents a hydrogen atom or a C, to
C,, straight or branched chain monovalent

aliphatic group, a C; to Cs cycloalkyl group, -

a. G, to Gy, cycloalkylalkyl group, a C, to C,,
alkoxyalkyl group or a C, to C;. haloalkyl
group; -

R, represents a nitro group; and

R, represents a hydrogen atom or a C, to
Ci. alkyl group, a haloalkyl group, a cyano

ethyl, bromoethyl, chloropropyl, bromopropyl,

cyano, cyclopentyl, cyclohexyl, C.;H.N =N—,
unsubstituted or alkyl, halogen or nitro sub-
stituted phenyl, a C; to C, alkylmercapto
group or a sulphoxide or sulphone thereof, or
an R;R,NSO,— group in which R; and R,
which may be the same or different, each
represent. a hydrogen atom or an alkyl,
alkenyl, alkynyl or cycloalkyl group.

4. A compound according to any of the pre-
ceding claims wherein R, is substituted with
an alkyl, alkenyl or cyano group or a halogen
atom. .

5. A compound according to any of the
preceding claims wherein R; is a C, to Cy
straight or branched chain alkyl, alkenyl or
alkynyl group. - :

6. A compound according to any of the

preceding claims wherein R, is a trifluoro--

methyl group.

7. A compound according to claim 1
specifically named herein.

8. A compound according to claim 1 sub-
stantially as hereinbefore described with refer-
ence to any of the specific Examples 1 to 16.

9. The compound:

10. A process for preparing a compound
according to any of the preceding claims sub-

- stantially as hereinbefore described.

11. A compound according to any of claims
1 to 9 whenever prepared by the process of
claim 10, . N

70
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t he conposition. 19. A nethod according to
any of clains 30 15. A conposition according to claim 12, 16, 17 or 18

as hereinbefore 13 or 14 substantially as hereinbefore

subst.antialy

desctibéd. 15 descri bed. L Agent s

for the Applicants, 16. A nethod of conbating the growth of £

GALLAFENT & . CO., 'undesired vegetation at a | ocus, which nethod ¥
;8

CharteredPatent Agents, conpr.ises applaiang to the |ocus a herbicidally
OT—Her—Maj-estys Stationery X fice lby

Staple I nn, 1208dembicddChY Printed ¥ y ceiby
t he Couri emrcti®e eingred 'clluﬁ,arﬁ_i "nﬁgd‘%?,gs P zeﬁf?f}?b Panee ayympdusd Badaéidd i fi ce, 25
SIS > &bBl-es - may be  obe ai ngd.

s :
Sout harmpt oot 4k [rgmpoulib actatling according to - claim

5 oo ] inert9 cz;n m.m association with one gfol;reu&n ‘tlhe herbicidally effective amount of
whgezf t;:t;ﬁo;iti::ﬁ ::ci:rgnegi ﬁt:a uclaim 12 or 11;01‘5 coft;;ignf: ;ncgggsfiu%fr;lgcgré?n; .
herein as such. L y named tola;y Xf;im 12, igim' 14. 25

1012 W e e D 12 whesn e o s S e sppicuio

. 'g:ﬂ::o(llr.l(;lo :/(i’ﬁgz. : wdght to ?0% by weigll)xt of 1dsesxre;c t:ggegéizlx‘l. © émergence of the un-
157 Sampeition sccunding o claim 2 ég;cgriig‘:d?’rmf%fu%ﬁiﬁﬁii? s hereinbetore. 2

15 described. :
~ 16. A method of combating the growth of Agégw for the Applicants,
undesired vegetation at a locus, which method " Cha lLlIégFlgggt&Ang"

comprises applying to the locus & herbicidally 8 Staple Inn, Londen. s 7QH. -
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