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wherein X is a halogen atom or trifluvoromethyl group, and each of Ry, R,y R,and R,
is-independently a hydrogen atom or an aliphatic hydrocarbon group which may be
substituted by a halogen atom, a hydroxy group or an alkoxy group of 1 to 4 carbon
: atoms or R, and R, together or R, and R, together are a divalent hydrocarbon group
20 .which forms, together with the nitrogen atom to which they are attached, a hetero- 20
cycle which includes the nitrogen atom as ring member, with the proviso that at
least one of the said R’s is one of said hydrocarbon groups. . . .
" Thus the present invention provides a herbicidal compositton containing as active
ingredient a compound of formul I. The compound may be in admixture with a finely
25 divided solid carrier or diluent, which advantageously is combined with a surface 25
" active agent so that the composition is a wettable powder. Alternatively the compound .
may be in a liquid carricr or solvent for the compound, combined with a surface active.
agent. : A
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2 1, 268, 584
2 3 The present invention provides also a nethod of killing
weeds whi ch conprises applying to the |ocus thereof a phytotoxic anount of

a conpound of .fornula I..; The conmpound nmay "be appl i ed as a pre- energence
itreatnment to soi | in V\/mch the weeds woul d ot herw se grow. A[ternatlvely
g_t he Qorrpo@nd may be applied to the"foliage or 5 |eaves present in an

leconogi ¢ zrop. i n amount- sufficient tieekssd the weeds but not -5 2 5
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conbi- ned formtogether with the 15 nl,progen atomto which they are -
iattached a h&;erocycl e which-incl udes"t/h/e nitrogen 15 atom as ring menber
i th the proviso that at l'east one gf tlhe maid Rs is one of said

‘hydr ocar bmn group, but [err] and [errf¥ %oth hydr ogen .when' X is “a10
hal ogen at.om Thus the invention prov 3 novel "conpounds, ‘conpounds of:
‘the formul a: - : "2 .20 V\herbf rr] amd [err] are each
hydrogen al kyl , aI kenyl or al kynyl, af | east one 20 of said Rs bei ng a;
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‘above are hydr dgenleand the | ower al kyl, |ower al kenyl ‘and | ower. al kynyl
. groups having up to 6-carbon atons, |ncM£d| ng the cycl i ¢ anal ogues thereof
s well as the hal o, hydroxy, and ﬁ@i(y substituted derivatives
' ﬂhereof Representative groups 40 N hyl , ethyl,. n-propyl,
“fisopropyl ;. n-butyl, sec-butyl, n-penty epkpentyl n- hexyl - 40 al lyl,

2-but enyl,  2- butynyl, 3- butyhyl, rret bal oyl \A?' pentynyl 2- hydroxyet hyl ,.
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Typical examples of the groups represented by R,, R,, R, and R, as defined .
above are hydrogen and the lower alkyl, lower alkenyl, and lower alkynyl groups
having up to 6 carbon atoms, including the cyclic analogues ‘thereof as well as the
halo, hydroxy, and lower alkoxy substituted derivatives thercof. Representative groups )
40 are methyl, ethvl, #-propyl, isopropyl, #-butyl, sec-butyl, n-pentyl, sec-pentyl, n-hexyl, 40
' allyl, 2-butenyl, 2-butynyl, 3-butynyl, methallyl, 2-pentynyl, 2-hvdroxyethyl, 2-bromo-- - -
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10 10 ene, trinethylene, tetranethyl ene, diethyleneoxy,
di et hyl enei m no, .and hexamet hyl ene 10 groups. A preferred class of

B an e L e e i - LA e 1R ' WA TEFT™are each hydrogen or
al kyl pf | toScarbon "at ons and. [e Is alkyl of | to 5 carbon atons.
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those iin whs ch X i 8iahik©nND 4e§ or'!§ Ji‘)ro ' [err] hu hydr ogén, - lfﬁén]: is 25
sel‘ect jd from h?ﬁr—@guh Ahd sal -klgultyle’rzﬁl- dingtr3 - éartbﬂmrosﬁthyl -13 - Pheﬂylene-

atoms gnd R, an ,,““5’, 63 sel ected from hydrogen and al k 1t05
car bon fat ons. P%ef'ﬁynﬁgﬂ“y ,an;?ﬁ %onﬁo@ﬁd"gl a?né trtf’g‘é? %"ﬁ ?s, 35

-1 and - B< [ emNBN° - di - # - proplyled 24 - Giditro - 6 @flgbiedrie@yENt,3 - gﬁkdylénb&mﬁlﬁu al munber
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orr1 -ty - [or fREsmty 24 doiy 1 i3 Bt of i ne
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positions according to this invention is those in which X is halogen, and R,, R,, R, and
R, are each a hydrogen atom or an alkyl, alkenyl or alkynyl group, at least the R
45 bemg an alkyl, alkenyl or alkenvl group; and particularly those in which X is bromo 45
I or chloro, R, is hydrogen, R, is selected from hydrogen and alkyl of 1 to 3 carbon
30 i atoms and R, and R, are each selected from hydrogen and alkyl of 1 to 5 carbon
. : atoms. Prcfcrably, the compounds are unsymmetrical; that is, :

- ) . . .. . R . ) . R
35 : } ) I £ " and —N<
. P . R, Ry ..
50 are different, and the total number of cérbqn atoms represented by R,+R, is 2 10 8. 50




[err]-diethvl-2,4-dinitro-6-brono-1, 3-phenyl enedi am ne
[err]-sec-pentyl-[err]-dinmethyl-2,4-dinitro-6-chloro-1, 3-phenyl enedi am n
10 10 A particularly preferred class of conpounds, which are al
corrpounds of the -, 10.invention, can be illustrated by the fornula: - 1
in which Xis bromo of chloro and each R is selected from hydrogen and

alkyl of 4 to 5 carbon atons, the ‘total number.of carbon atons represent
by R+R bei ng 3 15 t 08. 2683584, - ' o
15+ 25 The rormnnnric of 1g§’g'i nvention are either (‘_[‘)JLQLQi| i ne
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water and are n
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25 the reactPEHOPLRLE! ‘ﬁ?%f&%ﬂir tep using at |east two noles of ani

for each mole of 2,4-dihal o-3, 5- dlnltrobenzene The hydrogen halide can
neutralised by excess anmne or a tert”r‘fzary amine. Wien [err] and [err] ar
di fferent fromferr] and [err] thérgs ﬂ@)n reqwres two steps-in which
different amine (or. ammonia) is" enploygd i 30 reach step. .In the fir
step two nol es of the anmine-formng /err] group is reacted 30 with
mol.e of the 1-.X;.°2,4-di hal o-3, 5-di ni-#lg,obezene: The first hal ogen at om

repl aced is that betvveen the nitro groups on the aromatlc rlng ThIS st &
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renmoveds by ftoBtratl on. In the second step t wg: nol

of the am ne,f °‘E“H%°f | ﬁlthesﬂb’ grhg -of the . -
35 nonoani: nqls ‘%F bl Yugd ﬁ@%&%‘“f@%@ g‘;‘ét@ggﬁ L olntis SUDSt tut efd-

1, 3- - phenyl eieeta I%ﬂ@: IBP Qb o@ﬁﬁﬁxégﬂi&ﬁﬁbn cm Place in a
seal ed 20 eacti-$:2,4wiebes,S-disineonzarg acromling koartle folltying@iuagon: aut ocl ave, 'to zvoid

|l osses of anmine and provide easy control of the reaction, or at.atnosphe
pressure in the presence of a solvent, 40  , sugh as an al cohol, in whi
the amne is hlghly ipluble In the case of ﬁk her: - 40, ", 55 ;

_ + /M'/ + W /k + 2HY _
. 1,268,584 Y reaction tenperaturg
. the range of from ab%t 200 to aﬁout f200 C., # uptto about 1000 C. wh
- is -[err], is preferably enpl oyed to ive od yi el.ds of the desired

pr oduct and i “éﬁ'ﬂ Sif & EEEY h?l%ﬂf’é Ei“l‘tg%mnb‘tftﬁulkn% ge}?@eof using 8

"seal ed reacly BHUAFELE VY | Wﬁ%’ﬁ B el L eRR, PTG “¥Yet her at

- atnospheric 5 When RI86 RJlaee thH)lﬂ{eO@Gq IR, Jeiatl i§ whey e cubaxfiuedl Ry - product 2

sui t abl e sol vent.

- boilj ng'amnes it, not necessary to use axse 1 eqlps eaction vessel for t'ahe
reaction but it |s&ent ma(t\ely &0 carr out in the presence of fa -

in the 2pr escamim gmﬁupex desanc 4 the substituated N* amino group in tlamsulapt prsdm;m nver®ed td -

:? t he amine h C iR mg el 61131 deait ewith wat er
£ by filtrati ﬁléﬁ é‘mﬂ?" Pﬁmﬁf&m%ﬁﬁ“@h Saeol vent. T
dfﬁ& t

~ desired prodisgtisn &mebavombbs fnl RO Hn@BRYIHIRPloFIGH a s by
b reécryst38l | cachsmpl bnthe Ii&t step two mole‘Eh:e tif2 athind i fbreoing-the B2 dionp tsrredoedhzot r30f | uor

¢ starting mat®H gegn ?’é‘élm@b‘m °n¥lte iyt lﬁl?geéf‘jt‘tq‘le
58 s ol R R R G R TR R TR o

i ng sul phur I}@dﬂﬁ‘dhdéxsahsoﬁblﬁ SSTHAL flchl 6e he oﬂ:‘dlb?j& Q hahd jecdnd stbpie foI | OW I
Exanpl 68 | - \wb | make s rthd emipe égmtﬂxorN’cﬁromelprr@s@mMWae nptenef the
monoamino-substituted  compound to form the unsymmetrically substituted 1,3-
phenylenediamine compound. The second reaction can take place in a sealed reaction
vessel, such as a sealed tube or an autoclave, to avoid losses of amine and provide
. easy control of the reaction, or at atmospheric pressure in the presence of a solvent,
40 such as an alcohol, .in which the amine is highly soluble. In the case of higher 40,
boiling amines it is not necessary to use a sealed reaction vessel for the reaction
but it is sufficient merely to carry it out in the presence of a suitable solvent.
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pounds of this invention,

whi | e Exanpl e | X describes the preparation of a

conpound 15 whi ch may be active ingredient in a conposition of the
i nventign. 15 EXAMVPLE L
N, N - bl s(Dr ethyl) 2,4-dinitro-6-trifluoronmethyl-1,3-phenyl enedi ani ne A

heavy
5 grans
of: etha
ard’ heat

Tube.wa§ then openeg ang

resi.due

wal | ed gl ass’ reaétion tube, of about 50 ni.

ol

capacity was charged with
(Q.0163 nol' e) of 2,4-dichloro-3;5-dinitrobenzotrifluoride, 30 m.

20 and' 20 ni . of di et hyl am ne. The reaction tube was seal ed
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SN - sec - bM’ I(l-}]le%:(ti”gl- Z:Irgnelﬂzlgveﬂwml-s At-rﬂtfuttuer&)mﬂ\lytlomeﬂlﬂ -31,17henyl ene- |
25 di am ne; ! €T I dinitro -
6 - triflgprom oY 3 °"Y¢%§’§o CZ’E‘ _‘m‘“" o8- Sistomei gt %h"'“y‘e“e‘jl‘ [erg - |
di met hyl ene - [Ner-rd el mﬂwLm Rirdtro - 6li &ifﬁusr&nethy@ 1,3t iphénblatiafieny| - 1, 3-
80 . phenyl enedman?‘ﬁ 94.9 .

r\

80 [err] - propa I'br }‘33 y -’4 dIdWE’["hyq trifiyorgmethyly L3 - pRenyleqgdiamine;
ki {1 uor oppt hylw,m , &ﬁme@ﬂ dlzam aﬁm D6 R -trififSrofiéenst - 1L36‘I ,sﬂmyﬁeae. 5
hydroxyet hyI ) - [ﬁﬁm:]xe -m]SGE°—-94bl(]I - - dinitro - - trifluoronethyl %
1. 3- N?® - cyclopropyl - 2,4 - dlmtro 6 mﬂuoromethyl 1,3 - phenylenedxanune, m.p. _ i
K o 180°—181.5° C.

, ~ methyl ~ N° - (3 ~ pentyl) - 2,4 - dinitro ~ 6 - tnﬂuoromethyl ~1,3 - phenylene—

_ 50 chamme, m.p. 73.5°—74.5° C. 50

. . ' N* - sec - amyl - 2,4 - dinitro, - 6 - trifluoromethyl - 1,3 - phenylenediamine; m.p. '
S cL 105.5°. 106 5¢ C.

_.3}- . h N' - methyl - N®%,N® - diethyleneoxy -~ 2,4 - dinitro - 6 - mﬂuoromethyl - 1,3-

i '  phenylenediamine; m.p. 201°—203° C. . 3

55 N* - methyl - N* - ethyl - 2,4 - dinitro - 6 - trifluoromethyl - 1,3 - phenylenedlamme, 55

m.p. 89°—89.5° C. .

N3,N® - diallyl - 24 - dlmtro 6 - mﬂuoromethyl - ,3 phenylenedxa.tmne, m.p.
72°--73° C,

N' - methyl - N*,N* - pentamethylene - 2,4 - dinitro - 6 - mﬂuoromethy] - 13-

phenylenednamme, m.p. 112.5°—113.5° C °60

N* - (pent - 3 - yI) - 2,4 - dinitro - 6 - mﬁuoromethyl -13 - phenylenedlamme, .
m.p. 119.5°—120.5° C..

N? - methyl - N* - cyclohexyl - 2,4 - dinitro - 6 - mﬂuoromethyl -1,3- phcnylene—
diamine; m.p, 127.5°--128.5° 'C. , . _
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phenyl enedi am ne; mp. 57.5 err]-58.5 C. 35 [err] - cyclopentyl -
[err] - methyl - 2,4 - dinitro - 6 - trifluoromethyl - 1,3 - phenylene- 35
diamipe; mp. 87[err]-88.5C. N3 - (1 - nmethyl - 2 - nethoxyethyl) - 2,4 -
dinitfo - 6 - trlfluoronethyl - 1, 3: phényl enedi ami ne; mp. - .
120.5ferr]-121.5[err] C. N3 - (2,2 - di nethoxyethyl) - 2,4 - dinitro - 6 -
triflyoromethyl - 1,3 - phenylenedi- 49 am ne; mp. '
137[edr]-139[err] C. ' o ' _ ' : :
40 [efr] 9 (3 - chloropropyl) - 2,4 12adjspatro - 6 - trifluoronethyl 91,3 -
phenylene | ) 9450 C. 2, 4= dtnitro
6 -{trifluor 'ﬁ hmfmﬂg§'24ﬁ1 ﬁ%ngW%ﬂﬁﬂw ig?éh%@éﬂ¥WWT 150[ err].
C. 45

[er i -~edd Bieyd - '2,4“&111“96(}’3'[- mlﬂu))rometgy14 1;3 OhHehyleh@tiamide; m% A3

.tri_Q‘uororrethyI -12558——127|:5h ayl ene- 45 dianine; mp. 93[err]-94

dycl opropyl DN - Et poh - dinggra. - §r|tlﬁﬂ“el9m6baétﬁy3l- Phﬂﬂlﬁsedlmerw-l’enedlﬁm ne;

982990
mp. 180-181.5 s ]
45 [.efr] - met 35—cf§géc %é dmb%ont6 ﬂuorfmgfhyl drn %hmglen famines WPy or omet hyl

iphenyl

2,4
%75
1,268,

fem!

“ phenyl:

: 58425 (é ene by ranon at reduced ress e and drym

=ene am
3- sec - e combo cmlaiserfaund eff ehwe aumé&m&sw&ormﬂglma&he

| e et e 5
1106. 5[ er ﬁ]js%bf%]' 24'rﬁ3’ﬂ‘ BT - foié‘ethyldlj]éh%""g'?f’@%“ - dini tlroo
501 22 |
trifl
_[;ene am ne; Fikhipg

1di nitro twdlitze, tlmefrieak@f thmzi rrydrsed il ar8ice G@h. Fuming 90<y,p hipdvydcRin@8h am ne;.
] 12 50113 ﬁ% x% followed by 148 8 grams (0. 692 mole) of 2, 4-dxchlorobenzomﬁuonde. 60 [ err]
st1rr

trifluorone 1, 3- 50 phenyl enedi am ne m p.
3 C.55 [eﬁ‘b]complemttlﬂy |accoun @f rpfeparativh hof | compdinds of e riliva’ttion,-WEG -
ororret hy idescribe ngxt by viqe Aty txemele the progeration 56 aripterpeifager | - 89. 5[ err] C.

IIyI24_dc%,é},_3-5_h o) Qigs trifluoromethyl - 1,3 - )
o r s RIS peasil B335, 105 b, e RLEERE Ny | ene -

ated 76° ih%? ~+12, C. for, 96 hours.
v:[ai Evg st _of fline -
enedl anTi Redud Water Ifﬁ)ﬁhd the[ s@ifré slurx'yCyC| ohexyl
- di ni tr extracted -w;rhr OblmIObbmhte I’I'he télh,leae sol emneher 508 MmN m p.
err]-12 8 tolyeng pdded-was washed successxvely with water (500 ml o wice with 500 ml o R
sodmu blcarbonate solution, and finally with water xr:é moval gﬂme )

ightChabd 186.60 25
o of t Bdived 9,4-dicRloro-3 % dikitrsboH: p k78720 C. After

enedi afn me;ystmnqatlonrﬁmeﬂ@ﬁblme eﬁai}neksasye——wb(]t - 2,4 - dinitro - 6 -
oronet hyl - The o gg'g I@w@m rﬁfwceﬂ?ﬁtberb@%a gsv [Je C. 5
her! | of AT Crops,

l
digt hyI:':p:; crabgrass.

com:r .
grass
enedi am Mny mothe '0991 seuw noﬁ; eﬁﬁﬂ‘?those% VX is —2FAmay di ni t ro -
| f1 uor ombt lase in cdbpﬂhng chsmehic amsylaopsmupl as&ém @b [ries; tai wll [err] -

- as Ihe I graigg |and s ns.  Also
PT opyl gj prefen,-e comp s are eﬁecnve in c ng 'F%gﬁts %ic%ootsuuné
blem m small ps such as wheat

35

R,henquenedl am mwmtﬁnpnmﬁ&feerr] 60 C. To conplete this account of

pr epas
_next |
"2, 4-di
Fur

In a t

nitridg

50
55

60

chl ag 0- 3 M8;Nd -ndideliyD b @[ Z-Odirkidrd U 61~ tfiffuoromethyl - 1,3 - phenylenediamine; m.p. 40
ing sul phurPSf’—&??@ 600 nl.) contai ni nq 30-33% free [err] was sti rred
wo- | i tr e Ntigsnbyl 1 2- diniga i §i-frHommgthyy loh- PReBIPSiatine HPng 90%

acid (58p. €thyl - N° - propyl - 2,4 - dinitro - 6 - trxﬂuoromethyl - 1,3 - phenylenediamine
. 45 N# - (pent - 3 - yI) - 2,4 - dinitro - 6 - trifluoromethyl - 1, 3. phenylenediamine; - 45
" mp. 119.5¢° 1205 C.
- (1 - methyl - 2 - methoxyethyl) - 24 dinitro. - 6 - mﬁuoromethy' - 13-
phenylenediamine
Nf’,N“ dlallyl - 2,4 - dinitro - 6 - tnﬂuoromethyl - l 3 - phenylenediamine; m.p.
50 —73° C. 50
: N® - ethyl - N2 - butyl - 2,4 - dinitro - 6 - mﬂuoromcthyl -1,3 - phenylened:amme
N#,N¢ - diethyl - 2,4 - dinitro - 6 - chloro- 1,3 - phenylenediamine
N’,N” di-n- propyl - 2,4 - dinitro -~ 6 - chloro - 1,3 - phenylenedxamne

Water grass and related weeds are a serious problem in rice and the discovery
55 of an effectivc selective herbicide for this problem is a significant advancement in the 55
art. Such a discovery is surprising and unexpected in view of the phytotozicity of
many other aromatic amine derivatives to grassy crops such as rice. It has also
been found that the specific phenylenediamines of this invention are much less
: volatile than many other substituted aromatic amines and wﬂl move better in the
60 soxl as well as possessing better ultra-violet stab:hty . : - 60
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20 m.) was added followed by 148.8 grans (0.692 nol e)
of 2,4-dichlorobenzotrifluoride. This stirred slurry then was heated to
76[err] C and held at 7610 C. for 96 hours. 20 The m xture was cool ed
and the acid was drained fromthe crust of-crystalline 20 product.
Water (1000 m.) was added to6 the broken up solid and the stirred slurry} - -
extracted with 500 ni. of toluene. 'The tol uerie solution with another 500

m< of 25 n t ol uene 12634 Was washed successi vel y Wig h 1
wat er - (SOﬁ—m—-)——Twr-ce—w—, -h—S'Oe—Trt—of—S'G/——svdrcmrbrcarbmrat‘e—me i n, a d —
f : nal I y \M t h V@etatérqent(c%pvts Lt\a‘ycanb% P lﬁé‘ﬂ} 5011 m %‘x que:i]é é[]?’swl or at Ion $t ’
reduced press bR pogth SNl & Guprs i g i b faer&d 11 OF preve of the

desi red 2, 4- di et Rbedligs 3f Dudekidablé prahemzm; thef ou@dsuncbecanmemsed&ak:muro thd2[err] CJ] -
After ecs yst agrowth at wesds by %mtyeg [aephyrbtoxit emayntt of opsadr maze ofsthetcwm[omr r]-75[er Jr
c T conpourRPERye; &y I h grruarné@e eeretétrr §I Fiip shige e #d ar e

especially useﬂft a gs;neg,ﬁltgqfcﬁg@fﬁ],e 51 & s dilel 1 NQ vveeawdr n the

presence of desi rGhbérﬂlyCarnoqpphca{&ﬁ rate of f:eﬁmmta)ll tys dbbie 26 rpaidy of @8 Such as,
for exanpPe, fm%ﬂtﬂw aching @rftlp s t@ssolhng@@mwmyth(ﬂrefﬁhe colﬁaou ds 10
.Of this i nventl Qxathagg %g’oin FF%gabﬁmégs’uirﬁhwag'?tm%tg()gnﬁ\q“ﬁmr no mu sed in
-controlling g Siblk Fro f) Crops ‘'such as cor YiCe, as welll
‘as the small graiTms, fol&ﬁdlgéﬂxsmpléshﬁusbﬁteaﬂ: ﬁeﬂﬁﬁdal’:ﬁdﬁpiﬁy sﬂjgﬁtcaaaomhrtd@n and soy
beans. All8o, mdmlysigfentione preferred conpounds are effective in controling
‘Wi | d oats which constitute 35 - WS{ problemin snall grain crops
:such as wheat andﬁt@%lnﬁéﬁnds to be tested were evaluated as%f’emt&@nc@%%ﬁid&d& whi ch-are
‘found nost ef fiacddi dass ﬁ&eﬂm&imuee deds admpsi |mgen4hms& h#ts Wifde planted to pig-

‘present i nvent weséh chgad: wi foxtay mornipg 310 | grass, Zice} sugadbfﬁtSt Mona 6 -

ttri f1uor et hygorm b leaan E’g '%rhﬁ% O i tb;st o ppraved wihgp ) 20
ethanol “soliition te d af & rat T 2
,‘dl ethyl- - 2,4 g E pP in” the gree s a e wen iﬁ@@%&%&' am ne;

;‘-mp 40. 98[ ﬁ'e]m&ﬁ@ﬁﬁrpanﬁwer@&valuatedforherbtmdalacuvxtyat[cﬁﬁtkc]ona0$ce&“,scalebuty| - 2,4
- dinitro - 6 in whidhi Qe effeest HAsubstantiaB injury, pwith slight &dfi e Srecompletg kill.
§.126 SN-1 SN N3 - propyl - 2,4 --dinitro -
trifd uorééet hyThE%I,J(.’L'%EmL"hﬁgﬁgf’%%% am ne 43 [err]. (pent - 3 - yﬁ
12,4 = diniitro 6 = trifl uoromethyl 1,3 - phenylendl am.ne; 5m_p
+119. 5[ err]-120.50.C.. lerr]- (1 - rretﬂg,ljr 2 - rrethoxyethyl) 2,4 -
idinitro - 6 - trrfluororrethyl -1, 3- phenylenedramne[err] draIIyI - 44
_-5'-- dinitroi- 6 - triGompemdnet hyI = 1,3 - phenyl&stibat ani ne; mp 50 '-

72[ err] 73[ er rTDtn, P

e
W

150 5 mﬂuommetht?ﬁ_err] " ethyl - [err] - butyl - 2,4 - dinitro -
RS tr| f1 uor omet hphenylenkdxﬂ‘;nne)phenyl e@edHEWONE MR, M8 R dBeCOYIR -B 25@ - dr n| tr D

4- 6 - chloro - ﬁe—fma-]———dr——-—n—-pf-o-pyt——

'-d| nitro - 6 - ¢ =0 ﬁen?l efled! afi n. %Per gr3as§ ahd 9 reI at ed
-weeds are a ser muﬁhﬂtm%@mr ®e andg tlge di apowerzy G0 4 o '1 - 55
.tof an effectivc selective herbici de for ‘this-probl-emis a significant
i':"'advancement in W It"”l‘f"Such |'scpvery s, surp ISI n d unexpect ed:
dn view of* the p C|ty “of - ot%e? af ortat Pc mne de‘? \?atlves to;
-igrassy crops S UGi-sed-Sutfl-eeN-| t . has aI so been found that the specific
‘phenvl enedi am neglimdthyt-BIT® | nventi @n are8 mdchll éss0vol atd | & tharl many ot hei'

isubstituted ar opRt | ¢ ames and wi Il nove better |n t he 60 " soil,
Cwell as poSsessh;gg,yhgﬁ}Ler’ ul tra-viol gt $tabigity.0 o o o0 1 o :
160 10 - 11 The compounds. can be applred as both a pre-energence

or a post- errergéﬁbfédmeé’alt‘:m*i’tl“’ that is they can be applied to soil in whi§h
~ithe weeds will_grb®PBPYHRER, can bé uded t & kP11 of ﬁpp‘re 8s 9hd growth of
“iwoods or to kidg. oL pgvant tha ererganeqdf seedo NJ%olhn unde5| rabl e ;
iplants. Thus, the to ounds'._.ca.n... be used to control -the 5= -growh of
weeds by appl yiGHy = t ot oxi cWarrounttergfraspne or fBr & obrat he acti-ve com
‘5. pounds of t higgl nv%tlrotn to 1Qhe chceus to be pratect ebgrl that .is, soil in 1
whrch t he. wee eds -

F',.. = foxtall . '_ SB = Sugal.‘ beets L SO - soybms . S




are growing or will grow or the foliage of the growing plants. "Weds" as
used herein is nmeant to include any plant growh which is undesirable.
Qe.n%Lau_mgammuﬁmJ_on_mgtim.ahout 0.1 to about 25 pounds of one
110 "nore of the active conpounds per acre is effective in controlling.
pI nt* growth. Prefer- 10 ably an appl cation rate of fromabout 0.25 to
abqut -5 potmds per acre is enployed. At\such rates the undesirabl e weeds 1
ard killed or stunted with little or no |nj ury to desirable crops. The - i
f olil ovvung Exarrpl es illustrate theibessesci daI activi ty of typi cal . gonpounds ;®
15 . of —thirs—Tnvention: E’? g]x i‘ '
15 JEXAMPLE X T I B Y U pr enmer gence
herjbi-ci des %g% %%mﬁﬁ%be&fmd v;ig ﬁothpgg %te%m;ig%i)%& G een- house ;.
fldts=were nilaaﬂedﬂie@pqakgtestweed;xarqhextandmelﬁdts@pt’md oh ¢hetsahd dayr®r ni ng glory, i«
watier off ass plqnmgewmsengqhan@e@ltl@n otdletcempomzbto be tesigd rta ralsenf 2eppundaind sBybeans.

Onith 5512} h 2 h | :
the same Ria§iof nlal %ntb% e,? s Y8 GealR ﬁléf epwngha&i& E&;pg anol The

solfuti on of fAGeiOHRIA a-ersa yea
fldts were kselgfion dl theh@mpsuad Be 4 fmsﬁ tor&eed.ﬁﬁhpoi'menty one days ’

af tier tPeat ence ot ¢ §atm¢rek@va1 i!laglw lfom gﬁwﬁm aeh needed i t y¥and .
ratied -on a {g‘g‘;’g lgx gg %ﬁ%@m megﬂefe@adltm csst agefesedped i ury with 18

sligght ki ll ana’ =conp The foll owi ng resul ts were

obtiai ned: _ : 25 .

TABLE | Corrpound . ' TapLE 1 - Activitty*:DIP

2;4-dinitro-6- trifl uor omet hyI 1 3- phenyl enedi ani ne) P CHWO F M
“W{ R ‘SB COCR B SO[err]CoemWylﬂ#errqlons’emdU@utW@dC 9 0 5 9 0 ..
9 30 - 4 3. PP o L 8 9 1 9
ola 1 a4 P‘”‘I ﬁ?’%‘}?r]- PRt O | oFF) dligstthv lis 9 1 2 -
"7 40 9 0 3 Pjg&e@ O Ogerr]ssec- but yl 4] err]s di mes hyl - DTP '
"9 §3 8 9 00 1 0 1 1 - 1(err]-sec-butyl-[err]- di ethyI DTR:
2 {0 3 9 0. C‘F‘“ 0.0 . % 02 1. é[err"]-dln?ethyl ne-[err]- I
. di-_n-propyl DTP WlldOats 8 91 536 Q 43 0-_91 : i. 0 0O 0 *P = s

pi dweed - M m)rnl ng gI ory CO = cotton-CH .= cheat o
- W wat efr graEﬂ}taﬂ @R T8 corﬁ ‘WO 8= "wifd oats 77 R = rice’

B i = barley F ' ugar peets, SO =

soylbeans 1, 268Mg'§'}f1 ﬁe corrpoundss to be t-ested were- e%/al uated as both a

pr €- emer gence andwpesgrassener gence greatsent on a troad tlass of weeds and
crdps. Green-housg, flats wer e pt ant ed tg the species tegted in<-Exanmple X
and the flats spr d on the same day as pl ar?tlng%th n.et hanol sol ution: :
of 3t he compound: tgugaeb&gsted @t a yate of 2 goundsy 5 per acre.. Anot her set
of : fflats with the same plants was treated after the plants had energed and

'“ werje about-one i n€#rn hei ght®. Theke fl4ts wdre al%o spfayed with an

et Hanol solution gf the compqund aj a rgte of, 2 p nds ger acre inorder. to_* a
detier m ne post- energence-activity. The flats were ‘kept in the green-house :
ang wat'ered when Belyled.. 10 0Twent§- twoldays Oaft er0 treat nent the flats were,
. evgluated and. ratg:d as descrlobed |£| Exagpl e )2 Theofol |9WI ng results wer e
obtiai ned.

Oompound A = Nl-methyl-N*N3-di-n-propyl-2, 4-d1mu-o-6-mﬂuoro-
methyl-1,3-phenylenediamine -

Compound B =" N3,N3-di-n-propyl-2, 4-d1muo—6-mﬁuoromethy1—l 3-
phenylenedlamme

LT O I

Oompound C = Nl-methyl-Ns N‘-dxethyl—Z 4-dxmtro-6-mﬂuoromethyl—
1,3-phenylenediamine

) EXAM]’I.E X1 ' R §\ :
15 -(1-methyl-Z—methoxyerhyl)—Z 4-dlmtro-ﬁ-mﬁuoromethyl-1 3-pheny1ened1amme 15
' is especially useful for controlling weeds in corn and cotton. For example, an ¢thanol i
solution of the compound was applied to soil at a rate of 0.25 pound per acre and then i3

incorporated. by mixing in a green-house flat. On the same day, foxtail, wild oats,
millet, water grass, crabgrass, pigweed, velvet leaf and corn were planted in the mixed

20 treated soil. The flats were kept in the green-house and watered when needed. 20
Fourteen days after treatment the flats were examined and the plants rated for
herbicidal activity, as described in Example X. The following results were obtained.
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TABLE Il Conpound A Compound B  Conpound C Pl ant Specie Pre

Post Pre Post Pre Post 3 Pi gweed 8 4 9

4 8 - . 3 Cheat 2 2 3 0 3

2 WIld Cats .9 3 . 9 -3 : 9 -3 Foxtail

D 8 9 8 9 : 5 Mrning ory. "0 3

i 4, 0o - 3 Water grass 9 . 8 - 9 9 _

b. - 7..Rice . 0 .0 0 0 Sugar

beets* 123 ¢¢ ] O Dessss 9 1 cotton. B 9%

4 4, 0 . 3 Comms III 0 0 4

E 0 ~ 0 Barley PlntSpee 0 . Actigity Rating 1 0 0
Soybeans 0 Foral 3 A5 0 3 Compound A

‘:[ew met hyl--[err]-di-n- prwg(yLﬁ;4d|n|tro 6tg|fluoro- :

qrethyl - 1, 3 phenyl enedi am neMiBermpound B 9 _ 5

=[err] - d| n- propyl - 2, 4-di n| P‘E}'—B‘asﬁrlfl uor orret hy® -1, 3- phenyl enedi am ne.

compound C-- =[err]- rrethyl Yi et hyl - 24d|ntr06tr|fluoronethyl

i, 3- phenyl -enedi am ne EXAI\/PL ‘f eaf15 . [ekr] :

+(1- et hylo 2- net hoxyet hyl ) -@or- di_ni t ro- 6- t ri f | uer omet hyl - 1, 3- phenyl erlodl amfi

phe 15 |s especially usefuIC‘ftfem controlling wee®ls i'n corn and cotton. For

exanpl e, an et hanol 'sol uti on’ of the p was applied to soil at a rate

'of. 0.25 pound per G@&ﬁ.ﬁo@aﬂ&ém@pms@mw € el 163E, k0 Gnd Rilte. DaaRN- house

flat. On the same days plﬁrmmg e flats Wire Gprax@d s;;thm&thﬁbl ‘SoMBKneE t lgcansmundcr abgr ass,

g gweed, ¥l veto betafedang rf prde Pgy Iasm Ty flaty Méemmﬂm-hme and eat 48

|. The flatd® o, A feeatms g m%? A¥eded.
_-28| Fourtgen gai”g:g%%’e%ﬁ %ﬁﬁﬂg%ﬁ %ﬁjnml aﬂa%%gqh'%&{}%@ epleants

}at ed for her blrsuléaiereamhmemty, as described in Exarrp e X The foI | owi ng

tesults were obtained. 12. . Tae IV - ' 1, 268, 584
12 - 13 TABLE | I9mpyugght Speci e | AE‘PY‘V*tLRatl ng Foxt ai |
8 WIld oats (DPD = 2,4-dm1tro—1,3— 85 Mllet 9 _
‘5. Water grass  phenylenediaming) . 9 Crabgrass so VL 0 MI 9 Pi gweed
';-'9 Vel vet | eaf 5—16 - : —€orn {
N&,NP-diethyl-6-bromo-DPD 1 o t on 3 3 3 9 o ExavPLE
III G een- houselqﬁrl,aac{l§_p%§l§5_@{°pdjbﬁg to soybeanls vejvet heaf, gats and

_,>< g

"mllet On the sane day as planting the flats were sprayed with an et hanol
Jsolution of the NongulrhNgNtgiethyl-6-chigrofaPR ested & - a r@te o? 5 pdunds per
~acre. The flats r house d 15 watgred en needed.
_'_'fTvventy one days %ﬁe{t@ﬁfﬁicg n%tr?fr}gl[%e ats wer ?examéned and. t\#; pl.ants -
‘Fated for herbi iRl di-apidpylia-roraRDPDat ed on a @to 95scal 8 in which 0=no

. fg](‘)}‘ ?g;[/vi hg =subst a&gislecabutyl_gjcﬁmy_l) th slight kill, an.d g corrql ete 9k| 1. The | _'
. ) . N“,N“—dxethyl-é-bromo—DPD _ 0 0 0 4
- & ' N®,Ne-diethyl-6-chlore DPD __ 0 3 .3. e
R NiNo-diethyl6-chloroDPD . .. . .. 2 0 2 6
X N3-(3-pentyl)-6-chloro-DPD N L2 5 "6 B
» N3, N3-pentamethylene-6-chloro-DPD .0 0. 2 7
| No-(l-methyl-2-methoxyethyl)-6-chloro-DPD 2 4 2 9
_ Ns,N“”-di—h—propyl-ﬁ-ﬂuoro—DPD _ ' 2 5 o 8 - 9
& N°-sec-amyl-6-bromo-DPD 03 2 9
N®NP-dimethyl-6-bromo-DPD - 0o 0 0o 8
Ne-ethyl-6-bromo-DPD 0 0 o0 9
.l i _ Ne-isopropyl-6-bromo-DPD ~ ~** S 4 0 - 9
“N!-methyl-N® sec-butyi-ﬁ-chloro-DPD '3 5° 73" 9
‘ *SO = soybeans o 0 = oété .
= millet" -

b VL = vevetlaf © . MI

- 10




results were obtai ned. TABLE |V Conpound
Acitivity* (DPD = 2,4-dinitro-1, 3- phenyl enedi anm ne)

SO. . .. VL 0 M N[err] di et hyI 6- brom) DPD 3
2. 9'N—-rrethyl [err] drethyl 60h|oro DPD 0 0 2
9 fterr]-ethyl -Ns, N3-di et hyl -6-chl or o-DPD" _ 0 0 1 9ii.
- [enr]-di-n-propyl - 6- brono-DPD - 2 5 3 -9 i
[edr] -sec-butyl -6-chl oro-DPD. : 2. 3 1 9 kg
[enr]-¢5ethyl -6-bromo-DPD .~ 1,268,584 0o ... 0 .0 13 4
le r]'dilctiTYI U'L.III or-o—BPEB— —— 0 3 9 B
- Lefr]-diethyl - ° DPD.r.ny,-z,4 inftro - 6 ~ chlord - 1,3 - phetlenediami r;% 6 "
N3- (-3- pent y\!v)s r -emergence and post-cmergence tréatment to cozh, millet, 9
[ €%T ] - pent agmk sﬁpﬁs, c@uidblit and snap beans. The compoundOwas applied 7 i
[eﬁr] §1- neirlhylace&nmmm ay a@ate pfl 25 ourdPPer acre.JThe plants wgre kept 2 5 9
[egr]-di- heusg -g en needed. 'Eiurty dags zfﬁ)r trelanneg,ht‘l:xg gtims 8 | 9 ‘
s o E’%ﬁ{r&’ 5 rter:.rmgr:&m EA v et A N
N8 fN3- di rret r ono- DP ) 0 Q..o 01 8
N3det hyl - 6- brom) DPD : o . .0 .....0 .9 o
i0 N3-i sopropyl - 6- brono-DPD ABLE V 1 4 0} 9 .
[e r]-methyl.-[err]-sec-butyl.-6- chI or o- DPD 3 5 ‘ 3 - 9
* S soybeans - “Acgvity Ratisg oats VL = veélvet leaf -
M ' mill et 13 .1, 268, 584
| 13 EXAWPLE XI Vi Left] - mfmmh\ﬁ“‘- 2 2 _dinitro - 6 - %chl'o_ro . b
15 1,3 - phenylenedi anine Mﬂ)st appl i ed as bo#h a pr% emer gence and i
pot cnergence treatnenj t corn mllety rye grass, oats .-peas, -rrUStard jhl
~.cugunbers and shap :bea corrpound Wgs applTed 5. |n an ‘g._,'-,_
acgt one- rret hanol- sol Utlmﬂs at a rate of 2% pounds per acre. The plants Were;""'""'
kegt 55 - . 'in a green-house and watered when.needed. Thirt ?
‘days after treat ment’, t%%8 plants were ex&nined %nd the herbicidal activity:
raged on a 0 to 10 scalﬁgbﬁl whi ch O=no, g¢ffect @nd 10=conplete kill. The %é'-:
f o}l owi ng results.-vwere obtained. TABLE V Activity Rat i ng Pl ant o
Pr d Post 15 Rye CPwagber - -~ -~ 5 9 6 3 Gats S b
7 1 3 Peas - . 0 " L0 I\/Ustard ' : e
9 9 Cucunber  Snap beans . _5'o .3 6 Shap beans ' :
0§ : 3 Corn Corn o 22 0 0 10.
EXAMPLE XV - o o “———10 The corrpounds to be
tedted were eval uated as pre-emergence herbicides on a broad class of . .-
reres%nt ati ve' weeds- and crops. Ha.S5 Reuse flats wer e sprayed w w an
et fjanol’ sol ut i pg, Qbnpbdd® GORPRIMAGWARE edlulad @ pre-chlerpenPORBRAGePGE aacr e -and the &~

chgmi cal wabroad ct@lofi regir@ertdtice wradds i erops Gneeh-hyvesr flavf werdwpragadi with afhe flats were i
t h@n pl ant eethangl solution of the compound at a rate of 0.5 pounds per acre and the chemical :
1 7T Y was mixed into the top one inch layer of the soil. The flats were then planted to _ ¥
15  foxtail, wild oats, millet, watergrass, crabgrass, bush beans, morning glory, tomatoes, .15 i
corn, -rice, soy beans, cotton, barley, flax, and pigweed. The flats were kept in the o 1
green-house and watered when needed. Twenty-one days after plantmg the plants . . : i

were evaluated for herbicidal activity and rated on a Q0 to 9 scale in which O0=no ' i

: effect; 5=substantial injury thh shght kill, and 9=complete kill. The followmg. :
20 - results were obtained. _ ) . : 20
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foxtail, wld oats, mllet, watergrass, crabgrass, bush beans, norning
glory, tomatoes, 15 corn, rice, soy beans, cotton, barley, flax, and
_pigweed. The flats were kept in the green-house and watered when needed.
Twent'y-one days after planting the plant's were eval uated for herbicidal
activity and ratéd on'a 0 to 9 scale in which O=no effect; 5=substantia

imury with slight kill, and-9 =¢tonplete kill. The féllowing results wele
obt-ai ned, ' ' . ' - 20

. 1,268,58 14 v - 15
" ¢ 614 B " " 14 . ’2 85 4 R .. e e m e e 11 2681 584 -
T4 _ " 715 “TABLE -VI.- Conpound TaBLe VI ' _ . _
Activity* (DPR=2,4-..- . ... .~ ' sk ' '

5 dinitro-1, 3= “ffh‘é“f‘?vl erfie- di am ne) : IéCW’i(/I W _CBR BB M_T C R CDOB

FX~ P ‘SO [erripEmezputyl--6-chloro-DPD 2 2 7 6 8 0 2. 1 O 1 5
1% - 0 7 %ilfitﬂi-_lﬁ- . ..~ - 10 N3-sec-butyl- 6-brono- DPp
3 5 7 8 gpxgyeneg . 9 2 N pmeidy v & rdo di et hyl -
- 6-chl oro-DPD d'glfm? 2 'Fﬁ%o'-héwgmgﬂ M(G)Tnd\lﬁ Q- 0 4 0
[err]-di- nethyesdbiwl- di ethyl-6- . _ : _
20 chl oro-DPD 6-chlpro-DED .2° 2 "D 6 18 P 2 10001 ph ® 0 o7 g 0o *F
foxtail " . oy BB = bush beans”- - CO = cotton WO = wild oat
"M = norning ﬁbﬁfn%-DPD'Bfi 5= pagley 2p Bl 2=¢rililet 0o 0 6 2 T
t omat oes’ . ti)y(l - flax W' .. = watergrass _ C = corn
P = pi gweedl‘E;Ble $-crabgrass R -~ . rice - SO 7.
. N3 Ne-diethyl- ~ ~ - _a09.Gnca Al eyt |- : .
soybeans iy g "g30gSrgicg agredatgi vl yp srl § grount of gne
or nore of the6e‘1:l(1:1?r|°vDePD2,Zf-.d|5ni tro-1,-3- phenyl enedi al nes shoul d be O#
uni fornly di st N*hidied over the area to be treated: :the conpounds preferably

are fornul at ednﬁﬁﬂvtﬁﬁ_’@*nvent ional herbicide carriers, either liquid or .

solid. Thus, thg EHpppunds ‘gan, be i gpregnat gd en 0or gadgm yedgwig h a- |
Y pulverulent . S salid carrier such-as i ~te, calcibm

f-chloride, verni*Bul i=dozeil cal ci um cB3Bbenbusk beapd t er n&0i velogttont he conpounds
. can be dissolveg or suspended in a,liqujd ﬁgr | er-such_gsqyater, kerosenp, .

¢ al cohol s, di eselgv oi‘I',w'ﬁg)?f‘ ne, benzédhe,_ Ig';;l?yc Igé)ry_or, e’tong)gt.leﬁ surfactant | 25
 preferably is imil udedno aid i n dimspes emates enul sFKi catieon and 10
* coverage. The surfactant can be ionjic or non-ionic, and pg;% be liquid-or{a

10

T2

15

“solid.” The 10 W =X of the term “Surfact anf" HeP® ¥4 s i ntended {o

~include such coggoundgpaREONl Yy refper Leget 0 as vet song=agpeds, - di spersing 30
i agents and emul sifying -agents. Typi cal sur- factants include thé '
i al Kyl aryl sul phongies, rdifiSer ahin afuOhOkne SRR bLhe aS0diA40aiEas-1,307

{ napht hal enesulppdAAEteaiariads hovl &/ lndfosohly [aBkrip@ed ver allecaréaoioshe d tbhan .= ‘L
1 quat ernary anmeempourdls preferably @ fowisted with consentipnahhetbidide sargi¢rs, sisher Bauid, m defive
i al kyl sul honi . selifc/Ehugrthe,eompeyga can pe, impregnated on of Al Vit Bt an |
. monol aur at e. Eﬁ:ﬁgﬁiﬁ%% il MHebibdiadscls BE Qis@ived on & a NUIET OUS ;
¢ trademarks andigiVardbrd 187 ashiiteR Uefdsetid) MIadIs0Hesel il tyleng derzénecgyrplownds  of: t he
i same general dewonep, A eurfattye\prefagblhis indlyded) peajd a1 dbzﬁgfu ifiggtiopjapd er e 40

0.

i ¢l asses. 1&ur f £0% Jfhe sysfacting Gane iomigqr R ipnicyfnd S Soho iZﬁq,ﬁ& ni ngltoa |

35

i Coy of the term * suf _
solid iner t, Cq, l'to as wetting agents, dispersing agents and emulsifying agents. '{‘ypical sur~ -
. L2 factants include the alkylarylsulphonates, the fatty alcohol sulphates, sodium salt or

- paphthalenesulphonic acid, alkylaryl polyether alcohols, long chan quaternary ammon-

15 jum compounds, sodium salts of petroleum-derived alkylsulphonic acids or polyoxy- 15
ethylene-sorbitan monolaurate. These dispersing and wetting agents are sold under
numerous trademarks and may either be pure compounds, mixtures of compounds of
“the same general group, or they may be mixtures of compounds of different classes.
Surfactants' can also be included in compositions containing a solid inert carrier. _

20 * Concentrated compositions containing the active agent which can be subsequently = 20
diluted, as with water, to the desired concentration for application to plants and soil
are also provided. The advantages of such concentrates are that they are .prcpared by
the manufacture in a form such that the user need only mix them with a_locally
available carrier, preferably water, thereby keeping shipping costs to a minimum

25 while providing a product which can be used with a minimum of equipment and - 25
effort. Such concentrates may contain from about 5 to about 99 percent by weight of . 55
one or more of the active 2,4-dinitro-1,3-phenylenediamines with a carrier or dllue_nt,
which may be a liquid or a solid: Liquid carriers which are miscible with the active
agent or other liquids in which the compounds may be suspended or dispersed can be

30 used. A surfactant is also generally included to facilitate such dilution or dispersion in 30

" water. However, the surfactant itself may comprise the carrier in such concenn‘ata;s: : 60

- 50
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20 Concentrated conpositions containing the active agent which can
be subsequently 20 50 diluted, as with water, to the desired
G Lication_to plants and soil are also provided. The
advant ages of such concentrates are that they are prepared by the ..
‘manbf acture in a formsuch that the~yser need only mx themwth a locally
‘‘avall abl e carrier, preferabl y wat ér, thereby keepi ng ‘shipping costs to a
m n} mum 25 ' vvhlle provi ding a product whi ch can be used with a mni mum. ¥é -
140f. gqui pent _and 25 effort. SuRRS&¥oncentrates may contain frdéh about )
5 tp about 99 p%ﬁqmb 0: fca luﬁ)J of iRy gengt{cmf u@iﬁlrs' Mfh as. ' Lo
2,44 dinitro- medMemsébx mwggnﬂﬁoh mrﬁaberdep&uﬁldsumatsommr ch may be a
Iigli d or. a dwotaes. sotimrq dﬂtraxtarchlmeplsnuzmcnh @idg subssigied| wacils tafd tukeas, acti ve agent -
or grher ||qtmg§'eﬁr, mmlewlqsrrerbeeﬁpomé@ 7 jralprdkangitsisidh satboicfed per sed can i
be ‘O bR g EM%&% o 5315 8xaaRg ko  Bekiictl tepataarl i tafe such |
dil ption or Cﬂf&ﬂﬁﬂéﬁe%ldarbom LoYR boBtthis invaiGeR/er , t he surfac ant 1tself may Ti
conprise the carrier in such concentrates. ' -

1,2p8, 584 EXAMPLE XVI cidal -
conposi thons 9"5/ rﬁﬂm‘j‘ @fj?pgtzh‘*"‘f"mg‘éﬁélfl?rg"llﬁTphgldj uv‘ﬁ'n'tngtzp"%" %ﬁgas hurrect@n e
oi | 5 and cont ac 2@l FormlaGd, ca® bé Pep& B Gy BREAITUGE sRTe tdRingosli UM or at es, f-ff_ffj

“sod{.um chl or amal urdfaingy opbied iy mxyamtmlmablﬁdyprvuﬁsmer ust%dt)@r@m the and ureas,
' ng. e o
E;I af\lzras i § x}i%gvggo h%g ve a %mng:lglf fgran:iulgto?wc%gnhie app! 1e¢¥l %o fe aCISdS_ can b
a anical spreader 1
5T1efo Iovmng Exanp %( areppresentedto illLustrate the ‘

preparation of SUI tabI e her bi CI daExnmnpKSIIIt ions of this invention. EXAMPLE ‘i
CXVI{5% [err] 4@1 E%E;‘i;‘ﬁ ST bPe-b3 QbR 3- phenyl.enedi anine .
ered) 1047 13t byrfabia i

: A graoul ar lp@ﬁdeﬁmhamprcapw Frebaki bgtrn)rcrhtmdhng,udn&mabovezo . :
.congtituents. Lrhphﬂhylﬂmdwﬁrmentn}d mmmumfvn@lyrmla dweieBcnmmtq‘ iclae apray of water k-

_q_.:_;..m..' .

i's pr ayed orRoHd¢ lfr:% dﬁ}t“tlﬁ Wdf'oc"& ound to the ¥
C_I a The m{ﬁogrﬁn 011é ? mechanica ae%ﬁ:e | x f ﬁﬁjﬁ cﬁ'ﬁd rsxon. v\er;‘htc acagranul ar '
for Iat|on whi ch can be app ied to the 50| or veget at|on by hand or by a
mechani @al spre ' EXAMPLE XVII 15 EXAMPLE XVI| 85% 25

1] -diet hyIZS? ﬂ’ ucsul"bl{?m C?nda{sa ‘?@a@m@‘ﬁfé’&f‘ ~14% Bentonite cl ay

odi.um | au;roy x phate sur A wettabl e powder
| ati on can Twe mmp&m,d-pbgﬁymemﬁat 7 digolted €in ZyMéneCio orini ®-concé®
1, 34 pherdf| eneufigdrsolndong bk exiuksifying agerit fisothen djssofed hn%h@@rfe@umm dant e c$°ay and

- t rncrngaetghm e jgddeq
i ocar b, s 0 BEE e MR DR B SRRl o Soersr

L epiisene e aae _.....
peed S EEMAEMN LS, L i

_ re a unitorm di spersi on if

h can be sprayed wth convent |Bma4menm pment onto soil or vegetation.
525 35 5% N’-propargyl—N",N’-dxmethyl-Z4 -dipipdoatiffaoigyipthyl-1,3~-phenylenediamine _
25 iS%[err] bé‘l %ﬁ -di et hyl - 2, 4-di ni tro- 6- br ono- 1, 3- phenyl enedi am ne 5.
..0% Aromatic sUl 142" ﬂeoncamer;s&att@d sya,fy%tlaﬁg chQ%vxyAnaﬂethe |

g g

"2, 43dinitro- IynBit pdd yeﬂﬁdnamm@wnﬁm | ASAnk vm‘b 1espeayéd)oximﬂm a concen- 5

1030 |  t%at edm ﬁla lt;g‘F\ﬂﬁg and¥y - H
i qdi d formul 3 orgi‘ﬁf% ‘1‘%%& e e SH B (5 Pied.  The v
erruifsrflabl e conce%ttra can 4 t water to dilute it to a desired i
concentratr.on and t hen sprayed Wi BameeriX®nt i onal equi pnent- onto soil or = &

15veget at i ’-)é[ prppyl-2,4-dinitro-6-trifigoromethyl-g 3¢phenylenediamine :
[erqg]-pr oparg !Lrg?gmél edmdi nitro-6-trifluoroniethyl-1,3- pﬁenyl ene
di agine 35 (DOW%M}% ioRl carl® @-yrepared by micronizing the 2,4-dinitro- )

1,3-phenylenediamine -and mixing uniformly with powdered Bentonite clay and’

20 _ powdered sodium lauryl sulphate. The wettable powder can be added to water on -

- 50 hydrocarbon oil and mechanically agitated to ensure a uniform dispersion which can 50
be sprayed with conventlonal equipment onto-soil or vegetauon

. : EXaMPLE XXI '
" 928 : 25‘7 N-ethyl-N°, N’-d1ethyl-2 4-dinitro~6-trifluoromethyl-1 3-phenylened1amme
_ : 5%, Aromatic sulphonate-oxide condensate surfactant .
55 70%, Xylene ' 55
: The 24-d1mn-o-1,3-phenylened1amme is dissolved in xylene to form a concen-
trated solution. The emulsifying agent is dissolved and a liquid formulation of an
30 - emulsifiable concentrate is obtained. The emulsifiable concentrate can be added to
_ water to dilute it to- a desired concentration, and then sprayed with conventional
60 eqmpment onio soil or vegetation. _ X 60
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A granul ar formul ati on can be prepared by dry bl ending the above

constituent
i s sprayed

granular f or mulat'i on ‘whi ch' can be’ applied to the soi

by a jmec
{e_rr] dié n-

s until uniformy mxed in a rotary m xer.

onto the 40 m xture, while tunbling, to adhere the conpou
to the cllay. The material is then

40 aiT dried while tunbling to give ;

hani cal spreader EXANPLE: XX 15 . . 85%

propyl - d|n|tro 6-tr

1,368 onet hyl - 1, 3- phenyl_enedi amise 45

~14%~BenTorTr

e

45 1% Sodi um | QY b SE Do &Hrcf)f
be preparedf&Mmmrcronrzrng t

uni formy w th powdered Bentonrte

sodr.um | aur

~which can
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O T I L
Pl I N L TS

veget ati on.

[err]-ethyl-

e 5% Aromati ¢ sul phonat e- dxrde pondd@eaté&surfactant 55 . '70% Xyl ene

55 The 2, 4-dinitro-1, 3-phenyl enedi am ne is dissolved in xylene to form &

concen-5t ratwremoXursta balpgenTéiem entiflgiré rzqth! gra@eamﬂ each ofl Rs Fad Rseddd Rad a |5| qui g
p

formul ati on

1&fn y a hydrogen atom or yﬁ%
Cbt o nou. Tk A et e i pne SRR BRI e
to a desiredme GonpRBkd taa hQ&ero@ﬂdv?hiblﬁﬂmlﬁ&Eﬂﬁ Gfbroént 4o

equl prent  orwith theiprovisy thaegdeast ¢neref said R’s is a said hydrocarbon group, with an
60 1, 268,188y solid carrier or With an inert, liquid solvent or diluent and pgurface active

conpound of-
trifluasone

Lﬁigﬁé‘&s éuweﬁnix@cﬁ&» Gha pOfEU! ation can

b yl sul phate. The wettabfi
~hy®'ocarbon oil and nechanicalty.

50 be sprayed with co
EXAMPLE - XXI." 25 -
[err]-diethyl-2,4- d|n|

a hal ogen at

R err] and

group form
atom a?a r

hal ogen and |

or..15 al

gr oup.

characterised in that X i's brono ﬁ

f rom hydrog

each sel ected fronrhydrogen and al k
~atons. .20

-N[err] s
‘total fgom

to clai'm4,
formula: 25
hydrogen an

Rﬁrbbxﬂﬂ:&ﬁsh OI’ R, and [
ng the conplenent to

i ng dmnfsehicida ’1?9m9°s‘“°’9vi‘°(°1’fd‘f‘hé’ ‘iBﬁ"B\?l‘%U‘“F‘hatN%ﬁ lipdierenine 020 sai
"Rs is a said hydr ogar bon group, with an . 10 inert, sdlid carrier or wt
an inert, |ifdnsol vaRR, ardﬂrc&mhtm&oxazmdmeat&ﬁbt ive agent 2. A

.herbicidm

conposrtRon accordrn t

eas
: 15 3 herbrcrdal

en and alkyl of 1 to 3

: -4, -A-her bi.ci-dal
drfferent 20 R2 from -

21ntv9nc§ }SFQ%R% ?‘Efﬂdﬁs nd[e%hrﬂ xs§elect%d %1;1 Lndcﬂgp&sll tL' on cor g
Qtal RunktBASE chilBbh AGchsl iftes n@ ERbeihs3 & &onpotid of
6. iAnhevbiividahcoiipesisiol acondingto ciivh 05 tnwhich iy QRlores _ sel ect ed f rq
d %P](ya icilal; ggmpggition according to claim 1, characterised in that X is
i is hydrogen, R, and R; are each hydrogen or alkyl of 1 to 5 carbon atoms

§ BabaGloats) &€

and R is alkyl of 1 to § carbon atoms.

8. A herbicidal composition according to claim 7, charactensed inthat R, and R,
~ are hydrogen, R, is hydrogen or alkyl of 1 to § carbon atoms and R, is alkyl of 1—5

carbon atoms.

9. A herbicidal composition according to claim 7 or 8, in which R,, Ry R;and R, -
-contain in total from 4 to 8 carbon atoms. - 35
10. A herbicidal composition according to claim 1, characterised in that the active:
ingredient is one of the ten substituted phcnylene-dlammes hereinbefore identified as

having marked herbicidal activities.

11. A herbicidal composition accordmg to the preceding claims, characterised in
that it comprises the active ingredient together with a solvent or liquid diluent 40

therefor and a surface-active agent.

12. A herbicidal composmon according to any of clarms 1 to 10, characterised
in that it comprises the active ingredient together with a finely divided- solld carrier.

* c L M S *

‘jgje ;’s P’éa‘e%fé'ﬁg&’?lﬂ}‘dr‘o@'@ﬁcgﬁﬁ’rﬁ‘dkatgﬁ 3Ryl - al keny|l

.nitro- 1, 1eny enedi am ne and m

A fine spray of water

nd

or- vegetation by hand
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llay and 20 - powder eg

er can be added to water ©6n -
ated to ensure a uniformdispersio
Al equi pnent onto soil or

25%. '
- frfluoronethyl 1, 3- phenylenedl
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te

aliphatic

?ﬁﬁﬂw

on atons,
err] together "are a |vaIent hydrocar
het erocycl e which_itcl udes the nrtroge

o claim1 characterised in that X is

one R -being an al kyl, al kenyl "or aIkyn
srtron accordrng to claim 2;

/r R i's ‘hydrogen, R2 is sel ect
‘l;’ toms and [err]- and [err] are
W Atos - © - 20 carbon
conposiygi on according to . claim2in wh

N4 - and [err] and [err] Contain in

C§

30

0o 3

mnlo

15

—+

17 WHAT
VE CLAIMI'S: genfz A BB Clolpsitib? TR G ink tQmeﬁPrité;h:Qéné}Qedaﬁ At XVE | ngfec“ ent a
Kalobéar 4| Ry, RQ) Ky and R, abd1@dcRlahydroged afort)al i) BlRyl,24IRRY Ok

tdﬂyhyl copp3t Ewtions o bringfan Ealéylrs]lkeeurlrdr glkyml]grouﬁ is i ndependentsl y a

“hydrogen at qm %mﬁﬁf ﬁ‘%@lr%‘n?&?oﬁm’qgls 8% o F}S’E&)hﬁﬁ@p;@ a'fé}b‘s stituted

by
or 9o
on
n.

h 25

yl
ed

ich 30

ng .

m

35




5 carbon atons, the total nunber of carbon atons represented by R+R being 3
to 8. 6. A herbicidal conposition according to claim4 or 5 in which Xis
ChI oro. 7. A herb| Ci daI conposition according. to claiml, characterised in

P PR PR s err] are each hydrogen or alkyl
0 5 carbon atons 30 and [err] is-alkyl of 1 to 5-carbon atons

30 8\ ~A herbi I‘n“u‘m tmlllauﬂ“ according to claim?7, characterised in t hat E
~[err] and [er ‘I m i's hydrogen or al kyI of 1 to 5 carbgn - 13
atang.and [err]* i § atkyt of -5 car g.8d40ms. 9. A herbicidal " conposi’t i on

@ ccof di’ noit o ctaim7 or_ 8. in whichferr—and Of2in in total !
_.-.f romi4 to—8—Tar bog. gthg,lgﬁldﬂ composmon accordmg to claim- li charajctensed in that $© 85 10 A "
- herbijci dal conpagiais memcnvda gL al i i GhagAGtppise® dalbrhat the b
actie i ngr edi Entie 8 wwedef m%;m“b pred o ;c;duu@gﬁapfmemwdm i Wi es 1
heréinbef ore i ofethe veedad BE™KAVI'NG rar ked her bi ci dal  act L atid SSteall- R

Hefefici daP conﬁﬂg‘fstl L8 Gebiding oo tlomtIHen hi @HP‘H&? s g?ié?act erised in

§ i
:

ds
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