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water, is used or if anhydrous ammonia is
employed, the - precipitate comprising the
amide and the ammonium chloride is filtered
and then washed with water to remove . the

. .ammonium chloride and again filtered to
recover the desired amide.

The ring-chlorinated aromatic amide is
dried to remove all traces of water and is
reacted with dehydrating agent such as phos-
phorus pentoxide or phosphorus oxychloride
with the preferred dehydrating agent being
phosphorus oxychloride. The reaction time
and temperature will be governed by the re-
activity of the dehydrating agent employed.
Typical conditions when phosphorus oxy-
chlonde is used are a temperature of 75° to
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test compound, 4 nl. acetone, 2 nl. stock on a turntable with a spore
suspensi on con- 90 emul sifier solution (0.5% Triton X-155 in

tai ni ng approxi mately 20,000 conidia of A wat er by vol une) and 74
m . ' r— m; 0,000 sporangia of P. 40
used for this test. The concentration of toxi i nfestans per m. The
atom zer used delivers cant in this formulation is 1250 parts per -20
m. In the 30-second exposure period. The m1lion: The concentrations
gi ven above are plants are held in a $ At ed at nosphere for 95

diluted fronf__this original . formil ,8% 24 hours at 70[err}—F—For
early blight ang C. and 8GedctiinNtake @M -t SQLrSlS @l cotlief limiterialf talng 26chhiert Solid60[ er 1 |
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A o ) BT r 45 10 [y =4
obser vi ng sevematromsier wirieahavipe. shigrine gomsy | By ol:n’bavé’ff‘%r g:;ﬁ%%ﬁj Chbt%j y
gD Ofori®a, fllE}S cBHtIS M&E hulls, wheat G

et oscope. gl R on ik o o e et Gkl &
each fungus™h AEe flo@d, t seybedn\Boug} apenifey eripolih@oxit ar t - of
AC)

a exam ned at. each ¥
the test 100 ' oﬂz J Sbﬂ?.léhgll:g‘%}g‘ﬁﬁ or early
su 1&%&; in ;&ﬁ%ﬁgm&-h -

o

" The flrotied mompetidaray be Preparedc

bl i ght and thrg a.dal}ygnf'gﬁwgaseg%ﬁﬁﬁlg@;;@bv
correspond {@ Eﬁ“ﬁv TG STOR, Gosbl, SHRE SrfP6E SUitiord Cofl Ihise BvdaRRe SudSlurface 75
concentrati on pad@ta tyal Holps agcictiNardtby ol @five agosst aré udvinpageongip eropeled @aves.

The data ar.e .. cyano grouhahd, agdording botinthe elid {aad; fiquid

percent age di sB% '%é&&?{;%.lbyg%“ﬁ'
UBRET, B alRlS hioBSis

e teads )
o Ll e

frolt o
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00 p:p. m; C rbidg® tfbo Qcagiumy  fuori or § s j LIONALES, i :
t abl 2 P cuprous fluoride, with Emarrﬁcﬂazﬁngre- t;o yether Siogélltsx,} %?l‘ttyq a?c‘:lig?re@t%rsff) ;ﬁi?lw ng
0 i ferred matexjal being potassium fluoride. In hydric alcohols, ethylene oxide addition pro-
% Contr ol 20 order to mﬁoﬁ uoroterephthalonitrile  ducts of such  esters; adklE6® Peodfcts) ofM 85
E. B. LanBexcess of the metal flibeder mcinbloyedi slpdithhial mereaptais| end ethylene oxide;  GQ
100 1f90) example, tetrachloroterephthalonitrile “is sodium alkyl benzene sulfonates having 14 to 40
98 ggtreated: with'4 to- 10, typically about 5, molar 18 carbon atoms, alkylphenolethylene oxides
JYequivalents of potassium fluoride.  The re- e.g., p-isooctyl phenol condensed with 1630
92 28 Oaction preferably is carried out -in a solvent ethylene ‘oxide units; and soaps, e.g., sodiuni (090
72 O4such’ as ‘dimethyl formamide, N-methyl-2- stearate and sodium oleate. A typical surface)
0 70 pyrolidinone, dimethyl sulfoxide, dimethyl sul- active agent is - Aerosol OS (sodium salt 3
0 . 3 fone or tetramethylene sulfone, at a = ggglated naphthalenesulfonic acid). :
: ture range of 80° to 200° C. and for L e solid and liquid formulations &&fbONE, 4
n . stock eyl & f/k & 245l dodior(y02 % hours.  prefiadid| by g @ditatslé mEhaint Tihub,the b4t | on
Test  Triton X-Th§Shlogenatgt iephthglonjmifes ef thitan actiye ingwdients, in finelyy fiviged, fs used
to deternine al¥sym e"ht}?ft gfs?{‘ﬂ‘ g .e °\ﬂ@‘ﬁ’ ra sdm%’”ﬁ: ?gﬁ‘h‘ﬁ Loh ™ Y
agai ' i d d%ﬁéfg ;é anégﬁ) s, = a%e{iu €s divided soli tier: Altéfnatively, the active L
gai nst see cifddd INg-0TT TUNGl,  jryfodibre A iguid okoh) iscludRp Rekktdhs, ON IS

2000 parts pgr

15

~While -it is possible to apply the com-

pounds of the present invention in undiluted

form to the plant or -other material to be
protected, it -is frequently desirable to apply
them in admixture with either solid or liquid,
inert, pesticidal adjuvants. Thus, the nitriles
can be applied to the plants for fungicidal
purposes, for example, by spraying the plants
with aqueous or organic solvent dispersions of
the nitriles. The choice: of an appropriate
solvent is determined largely by the con-
centration of active ingredient which it is de-
sired to employ, by the volatility required in
a solvent, the cost of the solvent and the
nature of the material being treated. Among

dispersions, emulsions and sispensions thereof, 100
may be. admixed with the solid carrier in
finely divided form in-amounts small enough
to preserve the free-flowing property of the
final -dust compositions. - _
When ‘solid compositions are employed, in- 105
order to obtain a high degree of coverage
with a minimum dosage of the formulation, -
it is désirable that the formulation be in finely .
divided form. The dust containing active _
ingredient usually should be sufficiently fine 110
that substantially all will pass through a 20-- -
mesh Tyler sieve. A dust which passes. .
through a 200-mesh Tyler sieve also is satis-_- -
factory. - T T X

50 the many suitable. solvents- which can be em- For dusting purposes, preférably formula-: 115
ployed as carriers for the present pesticides, tions are employed in which the active ifi- ..
there may be mentioned hydrocarbons such gredient is present in an amount of 5 to 30 _
as benzene, toluene, xylene, kerosene," diesel percent of the total by weight. However, con~. -
oil, fuel oil, petroleum, naphtha; ketones such centrations outside this range are operative .

55 ‘ds acetone, methyl ethyl ‘ketone and cyclo- and compositions containing from 1 to 99 120
hexanone; chlorinated hydrocarbons, such as percent of active ingredient by weight are
carbon tetrachloride, chloroform, - trichloro- ~contemplated, the =remainder being carrier
ethylene, perchlorethylene; esters sich asethyl and/or "any other additive or adjuvant

. acetate, amyl acetate and butyl ‘acetate; the material which may be desired. It is often .

60 monoaikyl ethers of ethylene glycol, e.g., the advantageous to add small percentages of 125
monomethyl ethers; and the monoalkyl ‘ethers surface active agents, e.g., 0.5 to 1 percent
of diethylene glycol, e.g., the monoethyl of the total composition by weight, to dust
ether; alcohols such as ethanol, isopropanol formulations, such as the surface active agents -
_and amyl alcohol.- - . .7 7 - previously set forth. - S ' N

65 For spray application, the active ingredient 130

The nitriles can also be applied to plants



primarily Pythium and Rhi zoctoni a speci es. mllion. A dosage of 56 nl.
of the test 30 Sterilized soil is infested with Pythium and
formulation is equivalent to 112 ng of chem - Rhi zoct oni a and

- subsanples were then treated cal or 128 pounds per acre. Lower con-—"——
as described in Exanple 6. Using this pro- centrations of toxicant are
obtained by dilut- 10 cedure, 100 percent control was found with 1ing the
formulation with distilled water. a concentration of 64 |bs./acre.

About two or three hours after trca?st nt the 35 EXAI\/PLE
10 nl ants—are ekpgsrs;Zd to a spore :uqnpnm an (?Sf

Bean "RustayShes disseival ‘or dlspersed m a hqutdeathe rsbifid nfa;ram earsied | fnter efesilithd al ned i n t he
Pi nt<k b%ﬁ‘ I’“&hﬁ‘%‘mﬁtté’f ; ke gg mspfgﬁeaahdmy bapffeesd. expgsure, the
pl ants %ﬁu su‘;tagﬁgﬁ % (F élhrg g(}ges A #ﬁr} o%%gﬁr orotslgphtt lo i meti atel y

pl aced iif aguebBi di inof-AuBIAS neliind Desir- €NET g€ ia f"he seed | eaves,
are sat@b’aﬂédoeltﬂrm ofca arfa@Ofciver | Fln af RiliteR AMbuddr @reaséd) flask apised as the
test spek y Tﬁ@g’e‘sp‘P"é‘f‘i’t"% in fthe' liqyd; e?lac\%hlzé & Kb lmleé qfe%ﬁ,séettr@-o t he green-
grown 1n- ﬁhn@ﬂgse@r&% h&&é&%ﬂniyo gﬁr @’éb W 2 lon é‘°’f§fad49 about 10

days &f télﬁurface actileaginSmPeie epPloyed,\dadhal Reyted c@d?édswrﬂart%o EY: e§tpor €.exposure
and the ‘mé'ar’fo ﬁiﬂ'ﬂb‘@mt@f themsitvemredm tlaml:séhndi sloomktﬁmmr vipoi"rhmpf pl anti ng.

pust ul. esuy&%‘?‘g} ng %'Q%gt %ﬁmf’*l'h@?ethe well s mggmo-r e, si x
primary e'; t@@hfgg rayC Qlﬁﬂi qa?-rh%:iecgl Cmf%if 8:;}1 oﬁ ero 8les H%Uﬁt S

per pmt GQSrpemhbyt eeight Wb ildss ofl the $pisy ta&hrbonaﬁtrachlemﬁ ‘ehiplfed fémper cent age
di'sease 5816 d be emplola ﬂ‘bpmaftlerganomrﬂlssqb& thdherid ehdatridé prodnct st then Using this

pr ocedur 45 gef‘ggg mseo‘} ? P ﬁ&‘l‘ié’ﬁﬂlﬁﬂe"é’a dlol'I'h| s test
f or nul a- the Fhiydiol \Gi6k of suﬂFa‘:é)dEtlﬁ 'clﬂ§t1 o?f agA éjmeg\? ’

- Per cemt agent “These corSiderpivaaeke particularly hot mixture to remove the dissolved chlo age
Di sease t?1§)I“1 the. case °f the tSatg@ientqpfo - 1d Aiydrodhloi¢ Ia@d) raﬁmsvghxch the solu-

:T‘

liquid formulations the acttve in- tion is 1
pht hal Orﬁr&gfehJ éfexctl constifutes- not ov er- hite %talfti?he ° ryness, 22 55
St = :St wadt] Bg efkht St 18N total Qn loride. After one ﬁam 50
EXANVPE5E 19]percent, or even as low as 001 péFh:et f I clfeptarey ehet product’ ezeighéezbﬂ 28 % gr eenhouse
65 The novel 1 a.nd has a meltmg_mjntt bfe9£t°eg)t speCl es are
nt_ her bi -
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 al | oved Dguior Caan ﬂ?%ye OT% 11 Uﬁg;w le; chﬁ%'l,mg
one tr uefuﬂg&atés, |llSecﬁ¢£‘1@§ iﬁgﬁ’ l:nore iti i%%epv}zﬁc l l@ noelﬁf%@g

mefnk ptht YOOt est
cheni ¥al sInprder % oseeskilled f thbrauanHyeaff 005 tee 1019 Qvhing hbe ﬁﬂbwmgeae.9 to 14

to the f:}% ?‘@j‘g’ A99t d0-oomefiEa] pnalyss: days. At this point the
surface o he SOF T ggglfw tvﬂléfhsml in which they are growing. Two the
. pans is unifor rrh% [ vered by mxtures of seed are planted
~in soil containg gt oouné’%"ﬂ%&g’a‘\ﬁre i PEgsntadsuabr essur e, in metal
“half flats, whiclCatbof 8" X 12" ogjith 40 ni. ofzsagtest formul ati on

b

" containing . hthe soi l surface One-hal f of each pan the t oxi cant,
5-chl or o- 2, 4, 6- t FIVAI%8Br oi so- i 9%l anted withO%2ni xture containing the
- phthalonitrile. For rruI ations cont a| ni ng - 165. b 60 pbroadl eaf speci es, .
buckvfeats, st er ;lﬁun g %82 8 of the test chemcal are 75
pro o s pl a b
The of haing it of ot 0t age of 24

S and 12 [fmmnds:ylylene dxols having chlonne atoms 50° . C. throughout the remainder of the
. on:appropriate carbon atoms. of the benzene addition period. The Jesulting heavy slurry
70. rmg _ : : .~ Is stirred for 2 hours. ‘The mixture is diluted
ESAMPLE 2 = with an equal volume of cold water, the pre-
Preparatron of Tetrachloroisophthalamide cipitate collected, washed with water and 85
“~ In a 1-liter Morton flask are placed 170 g. dried in an oven at 110° to 115° C. . The
~0.5 mole) of tetrachloroisophthaloyl chloride dry white amorphous powder weighs 155 g
nd=500 ml. of dioxane. To this. stirred (quantitative yield). A portion of the pro-
75 Tixture " is added, dropwise, 200 ml. (3.0 duct after recrystallization. from methanol has
“moles) of 28-percent ammonium hydroxide. a: melting point- of 398—400° C. and the 90
The reaction is exothermic and, when the re- assigned formula C.H,CLN,O,, is confirmed
action temperature reaches about 50° C., the by the followmg elemental analysrs

: .iElemer:tt S " Percent Calculated " Percent Actual
e R Y
| Hydogn 1.3 1.2



m xture of three grasses, mllet, perennial rye- per acre, respectively.
Each test fornul ation grass, and sorghum One-half |evel teaspoon
contains the toxicant, equal volunmes of water of each seed mixture is
pl ant ' €; —of —~Triton X-155.

1, 058, 557 7 One and two weeks after
treatnment, esti- trol obtained wwth the test chemcal is calcu- 5

mat es are made on the fresh wei ght. of Iated Using this procedure, the

follow ng seedl i ng stand |nthetest as well as that results are
obt ai ned: i‘h untreated control pans 1 Dercent con-
Percent Contr ol EXAMPLE 3 : 30° ‘C: . The reaction magqﬂﬁﬁﬁdnrim’aﬂed)n
Br oadl eaf weeds Preparﬁil(m We:mdSIsoph jdsund aﬂ@gm @liar light precipitate transferred to ~ .«
| bs./ acre 1 a 2-ite ﬂask 120 » dslmdl washedthwnh 2 liters :lfl coclld _
P Y, ter to dissolve out the ammonium chloride 15

5>- Chl oro-2, 4, § %b’lbr mlﬁléq T\‘Ezé é ~product. The resulting aqueous mixture
24 - stirred solu is bubbled 75 g. (4.4 moles) 8% suction filtered and the precipitate is air
12 95[ e of qnhydr@b Eumnqn}a overWh@ of aboug() dried to produce 78 g. (76% yield) of 4,6-
6 90 Ph? 1/2 haygp rﬁﬁgﬁmperam olrmsophthalamlde, C,H,CL.N,0O,, haleﬁg

o mc to 40 e mi etmg point of 276° to 279° e 20
3 40, hlg hea C. with ® d stnmn%oéﬂ ed structure it -confifthtQ W‘iﬁ‘e‘?ﬁ)ll()‘wﬁ‘f12
2 = NO turnip. andisthid aﬂoﬂﬂ%&h@)ﬁlo@lytty abait i fig, eletheitalranalgsist nJ ury to 11 for
killing the plants. EXAMPLE 12 - pot)

and bean plants (4 pl anggméaer 3- 1/ 2- lmalaemlﬁalculateSm Irmﬁxmﬁg Test s- Tomat o

and Bean pot) are treatee—wih ap optiate—dosages u. To measure
the growth regul ati ng an§abehe 2000 p. p. nfl-for nul ati on® Dosages of )
her bi-ci dal responses whepy Wcals are abz5 56 m . of 4be fornulation in
the 4-inch pot sor ts and 42 m. in-
the 3-1/2-inch pot are equiva- 30 ~ plants,  var. Bonny Best .5to 7 -
inches tall, lent to 112ggger@pd 84 ny. - of nﬁh&mﬁailloﬁﬁl’ tol':_tool,alﬂdnblﬁﬁﬁd
var. Tender gmen Prgpum%ci;ag tdtfachlopgisophtha omml(:g i) egl‘ % ﬁiﬁf Theglsu%@ gmmets -
acre. follat to] 3 ¥ "g""’a d n, .~
a greenhouse fofg ’:;Z‘L‘iﬁ?‘;‘, g% S @%&rn%gdngaf awﬁm?&mﬁ“mm&m o
of before reco@,&u@ﬁehga ﬂlbﬁrﬁtgoﬁlﬁ?t)caﬂﬂ‘rg, is 25 a (D@%nyiélrat |mrsamp1e,
contai ning 0.30 go 18P €hier Belstlrs, duzing high tiph e ago F@ﬁ% Pely a0
pl ant 35 c ilesre eogyrs 2 blz‘lkze“l“tS’“c"ﬁI}lﬁlo e 4 280° 1 ?’Eldzes 3 1 ‘Ysy to 11, °
plant Kkill. Addltlonall\i al | - '
lement . Percent Calculated Percent Actual -
Carbon 36.1 36.2
Hydrogen - 0.0 0.2
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4,6-D1chlor01sophthalommle mp 185.5—

186°C. has also been prepared by reacting

phosphorus oxychloride with the correspond-

ing amide in accordance with the above pro-

cess. Analysis:

: %G 1%H
Calculated : 488 1.0
-Found: 48.8 1.0

EXAMPLE 5

Converslon ‘of Chlorine-Containing Aromatic

Nitriles to the Corresponding Fluorine-Con-

talmng or Chlorine-Fluorine Containing
-Nitriles :

B heating a mixture of dry potassium
ﬂuonde and dimethyl formamide, with stir-
ring, and then adding to this mixture the
chlorine-containing nitrile, and by employmg
less than the theoretical amount of potassium
fluoride required for replacement of all
chlorine atoms which are ortho or para to a
cyano group, or by interrupting the reaction
before it reaches completmn, a mixture of
chlorofluoronitriles is obtained. Starting with
tetrachlormsophthalommle, for example, a
mixture of dlchlorodlﬂuormsophthalomtnle
and chlorotrifluoroisophthalonitrile is obtained

.and the components are separated by frac-
tional distillation.

For  instance, a mixture was made up- of -

KF and dimethyl formamide in a mole ratio

of 6 moles of KF per mole of -nitrile and™ -

tetrachloronsophthalomtnle was. then added.
The  reaction was carried out for '4-'hours
at 100°C. The resultant S-chloro-2,4,6=
trifluoroisophthalonitrile has a melting point. -
of 109°—110°C." and the followmg elemental
analysis:

%C t.%H

Calculated: 443 0.0
Found: 44.7 _' *042_:..-/
EXAMPIE 6 = —

Inhibition of Sclerotial Germination -
This test is used to measure the ability of
compounds of this invention to inhibit the
germination of sclerotia of Sclerotium rolfsii.
Sterilized soil is infested with Sclerotium
rolfsii and subsamples placed-into a series of
4-oz. Dixie cups. An appropriate amount of
the test formulation is drenched onto the
soil at a dosage of 64 pounds per acre. This
test formulation contains 0.4 g. of test. com-

pound, viz. 5-chloro-2, ,G-U'iﬂuoroisophthalo- -

0

85



20 phthalonitrile, 8 m. acetone, 4 m. stock other responses such as
stunting, formative emul sifier solution (0.5% Triton X-155 in
effects, defoliant activity, growth regul ant water) and 187.6 ni .
“'distilled water (con- properties, chlorosis and the |like are recorded.

~.centration of the test 'chemcal = 2000 Using this procedure, the

followng results 40 p.p.m) on soil in clay pots contalnlngthe are
obtained: 25 test plants. Tomatoes (1 plant per 4-inch
.‘Concentrati on Phyt ot oxi cq;oys 4t i ng Oorrpound $
| bs. /| aere-~ ~Forrato eans S=chtoro=274,6-tT11f | uoro-
i sopht h a;qgm Q g‘; la@etone, 4 ml. stock emuls1ﬁer D = 1000 gp.m. Using this procedufiths §5 Fe 2
gistered T

. solution « owing resu ts were obtained: ’
32 % Mark) X- Qs vﬁp%y Ene) and 1896 S st¥ |
16- ml d1st111ed ter. The concentration (bf " Cobhpsun@iWeqEdDSi S - Rating St

= St unt 5 ngo cint §1 thishforntulati@h is @908rpadts per  TetrachloroisopBthalonitFilyr mat | ve effects to the
: mn Lower concentrations of R/E{ﬁ 51%11101-0-2,4 6-tr1ﬂuoronsophthalomtnlpI Cﬁ kl ng) having
Wi

il the formulation
Ohe f U| Id ti di alﬁeg ace area of the soil Cucungryspighr acnose 60
Dupl i catig tfelcaptis 5IB &q.SIRE AéRfbraMatrie var i OBdliagh ProtectakFhgiti@s Tesreasur es t he

abi | i 10y obfl moml pesacre nekpiresg@4l4omg. tdfe t‘ém tom@nonﬂglwat |dgwseatcst2@ealslb®/ Yo
corrpound S are en mcubfg fifﬁ?ivera?’%eb @E(f ﬂ}e tnt;s::;rplp w Eﬁoﬁ‘:tvvhl l e being

r ot at ed 7@@1: i edhtrolled Otemperaturk d bﬁgm ;ﬁ@ tyss,,l 1 r|5§hum tabl e
i na hoorhe teTh@ermeanw ra@fl forhie abilifyl’tb abum Jones dnagmalaranw Rhe late bhght

i S 45 j ruhihitsmfoelipingtowth piothe | asganifm to e PhytOPhchFhe festdne d (Nbetd is a

i 1 1% e iﬁﬁaﬁtgg‘@m ?Fﬁﬁatmd ¥y %ITQ%E%? %&ﬁ‘ﬁﬁ%ﬁ% g ctone, 4

descri bqg]St
'm".- stoakil. Using aﬁmr@mregmnmmen cpd-ant &, 7 (intm hi Iﬁcﬁrwd 4 teBkesksf | er sol ution

(0. 51% tip} jwagp obtdineflc® 4 goncegtyation of 64 old. Duplicate plants one set for each test

1, 058205d8s-/acre. vol une) and t;@zs’ 701 e g‘f? K‘Fl’ggf ’ﬁ?rd used

X7V ést fOrm
delivers re”JInhlbitian§’¥é§t 30 e eidls ex- pressure whil ﬂoﬁeid 3h 1 S@EE0ER 64Qui val ent
to 1000 arnﬂlbmpo&ﬂrsaorqogemﬁzduon &hcgl I éu’lhtﬁ)dar'mehfﬂtd' of ntha turdkfble is 45200 p. p. m  of
pal tCSt i @dfr rﬁ% h@kgﬁf tgF oty 'ﬁ’fmrr s at
70] er?S] I-T:ahe Amen glf-)i an;i ﬁﬁ&mlw alon gﬁ permt spore
germ natﬁoﬁﬂn@:@ ikath ln%
(0.5/% Triton "X-155 in water by volume) and
100, 10 and 1.0 p.p.m. are tested for ability 187.6 ml. distilled water is applied at dosages
K 30 to inhibit germination of spores from 7- to equivalent to 1000 and 200 p.p.m. of the test
10-day-old cultures of Alternaria oleracea Mil.
are obtained by dilution, maintaining the g§
These concentrations refer to the actual con- same concentration of acetone and emulsifier.
_ _ centrations after diluting the test prepara- After the spray deposit is dry treated plants
e 35 tions with spore stimulant and spore suspen-

the t estslidehdi &
%&tanow AR BbKARA 1siﬁ&rs61umt gp thereby
‘before rEsmvah 11113 ke, mtsoausmoo
chemical. Lower concentrations of toxicant
and Monilinia fructicola (Wint.) Honey.
and controls (sprayed with formulation with-

sion. A formulation containing 0.1 g. of the
test compound, 4 ml acetone, 2 ml stock
emulsifier solution (0.59% Triton X-155 in
water by volume) and 74 ml. distilled water is

: 40 used for this test. The concentration of toxi-

--cafit in -this formulation is 1250 parts per

" milkion; The concentrations given above are

diluted from this original formulation.
Germination. records are taken after 20 hours

45 ~of ‘incubation at 22° C. by observing several

~ microscope fields so that at least 100 spores
g_f each fungus have been examined at each
-.concentration. Test compounds are given

\ alphabetlcal ratings which correspond to the

tration that inhibits germination of
“ralf -the 'spores (ED50) in the test drops:
-AAA = 001 t0 0.1 p.p.m.; AA = 0.1 to 1.0
p.pm.; A= 10 to 10ppm B =10t
100 p.pm.; C =100 to 1000 p.pm.; and

out toxicant) are sprayed while being rotated
on a turntable with a spore suspension con-
taining approximately 20,000 conidia of A.
solani per ml, or 150,000 sporangia of P.
infestans per ml. The atomizer used delivers

-20 ml. in the 30-second exposure period. The

plants are held in a saturated atmosphere for
24 hours at 70° F. for early blight and
60° F. for late blight, to permit spore

. germination and infection before removal to

the greenhouse.

After two days from the start of the test
for early blight and three days for late blight,
lesion counts are made on the three upper-
most fully expanded leaves. The data are
converted to percentage disease control based
on the number of lesions obtained on the con-
trol plants. Dosages and percent disease con-
trol are given in the following table,
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100

105



mai nt ai ni ng the sanme concentration of acetone

fromthe start
| esi on,

treated plants

counts are made.

of

After four to six days

and enul sifier. the test
The data 20 After the spray dep03|t is dry,
are converted 10 percentage disease control ard -
based on the nunber of |esions

controls (sprayed with formulation wth-

obt ai ned on 10

Dosages and percent
di sease gontrol are given in the fgl ng
400, 000 spor es—per—-——r¢abres i

of Colletotrichum | agenarium The atom zer

pl ant s.
con-

out toxicant) are sprayed while being rotated
on a turntable with a spore suspension
ta| ni ng appr oxi mately
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t he control

4:*

: ‘) :

Dosage Per cent Conpound - %C°ntf°1 . et
p.p. m Di sease Eanyotisd Do‘[@gf,ggl or ql@ophtﬁillpm trile
64 106G 32
99 Tetrachloroisophthalonitrile 60 - 100 16 100 95
_ 30 : . 99
68 | EXAVPLE 14 2 cenar at i onggof
toxi cant are obtained by em - Contor ol of Appl e Scalro
pl oyi ng | ess toxi cant and nore. vvater thereby 3 The 8ppl e scBb disease

test neasures the

ability of the test corrpognd to prot ect appl e

seedl i ngs agai nst g
treated seedrha’ép%ﬁ

dry,

LG

mal nt al ni ng the same concentration oOf acet one

and emul sifie

I'tb adekeﬁﬁﬁ&lli vit§ ml. distilled water. The concentrdtibh) <of

control s (spriyeghing tekd fdmaymhdatdampmg-oﬁ fungi;l'heoxlmit D chis | fardallatich i 2000 Qhts R

of that
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McCal | an and V‘é
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The

atom zer used0 cedusne¥Rspeoknt oppttoh wids foomﬁwitleawgs the Bnpilamt with m&hlledeﬁvserO

in the 30-second “¥XPBEIsR fﬂlbs/é“gédl ings are
period. The seedlings g

at 40 |bs./sq.

pressure whi [1& -Bei

| Pint@béan p&hﬂﬁ;ﬂﬁﬂ

ves,

ergma sat ur at §
vith ftae whén D @m:ﬁo@&
W@hatetleﬂvedmemua beemmsam e immeqdisely mjwedinrmmpiginchamigr in a

EREE

BEbr. expbbufe£the1 glants are

ed5
i on

-

i nfection bef or EofE t@‘bﬂgd““l °f1"'5r § THe &gt @ P?ﬂ‘feat &0F t&’btﬁéhi“
ovar tothe or eyt e cped, Sl e AP i T 8 el GEE of .
t he spray gun. pld:aglperfpmonUmhlq vhé glaiits e abdoe pr&texbceﬁé@ﬁumeuﬁinSnumber of i@ t est
formul ati on @n |t‘h|114| aﬁdﬂd dfromp time eof tplantinge  mestides Hﬁheleefatlsa daﬂem@dtnvé‘hctsed to

per - conpou t s lea‘g\i o £qents, g caleulated agains ;%E

control based o gﬂﬂat@ld &%%f’%ﬁgfﬁ%ﬂ 3 fimS oce'ﬁp ercfnﬁﬁe fmtwat er
of | esions obt aisnizaictod ob beh pant Tiod teg| farminle- axG btdined : by Vol une) an 187 )
distilled water ipsconpiss & &s ot cpraporndad mli sease control are given

applied at dosages equivalent to 1000 and in the follow ng table: 200

p.p.m of the test
Per cen

Dosage:
p.p. m

50

55

60

hem cal .. Lower con-

mpound " Conpound Dosage

-Percent _
Disease Copuolf" -

Di sease 5:01515:5-@14 6-mﬂuorolso- '

'phthalonitrile

64lbs. - 925t5CH

St = stunting (1 — slight to 9 — severe)

Ch = chlorosis.

ExampLE 11 _

' Post-Emergence Pan Test -
This test measures the post-emergent herbi-
cidal activity of test chemicals when applied

. to the foliage of seedling plants as well as

to the soil in which they are growing. Two

_mixtures of seed are planted in soil contained

in metal half flats, which are 8" x 127
at the soil surface. One-half of each pan
is planted with a mixture containing the
broadleaf species, buckwheat, aster and turnip.
‘The other half of the pan is seeded to a
mixture of three grasses, millet, perennial rye-
grass, and sorghum. One-half level teaspoon
of each seed mixture is planted in each pan.

——

The flats are then removed to the\ggeenhou‘se
and the test species are allowed to grow

65

one true leaf is present on the slowest grow= .-

ing broadleaf (aster), which requires 9w 1%
days. At this point the surface of the soil in
the pans is uniformly covered by spraying,
at 10 pounds per square inch air pressure,
with 40 ml. of a test formulation containing
the  toxicant,
phthalonitrile. Formulations containing 165.6
mg. and 82.8 mg. of the test chemical are
equivalent to a coverage of 24 and 12 pounds
per acre, respectively. Each test formulation
contains the toxicant, equal volumeés of water
and acetone, and 2 drops of Triton X-155.

70

5-chloro-2,4,6-trifluoroiso-

75



Tetrachl oroi sophthalonitrile 1 100

0.5 100

0. 25 100

0. 125 50 _ _ EXAMPLE 15 o

culture to the soil. The soil is placed into 70 Protection of Cabb-age

“from Scl erotium 3-1/4" x 3-1/4" x 2-1/2" plastic boxes.

Rol fsii by Soil Treatnent An appropriate amunt of test

fornulation is A| r-dry steripgsspil is i nfested W|th t he 7poured onto

t he soid~t-e—gi-ve~the—destret: “Set Si

grown"on aolm oSt e@' Wit \Fhﬂ"ﬁ:g“ cu- 5ture of

cor Treal®@? ol ﬁgmc‘giggﬁ@% g:? g%&“ﬂt‘f&s P e. This test
atbE dotrol | pans

i nocqie

|ng an ormul ation conta| ns 0.4 g.

of t est corrpound approprlate armunt of the corn neal-sand 8 nl.
acetone, 4 st ock emul sifier solution Percent Control

1, 058, 557 pqdlpg' 6-5% Triton
X-155 in water vol une) corrp ‘T#Wént Br %o ggg& | den

and 187%%eRepnd Tﬁ%‘tl | | ed water. /- c?'Pﬂ‘s) & 2 e treated
soi | 19cR@6h4,6%@bloRé-l on Of .t oxi cant I n th| s fornulation is bo'x Each- box
recei veﬁht&bnimile of water and 652000 parts p@r mllion.

The test fornmula- is placedlnah d|ty tionis
t horoughly incorporated into the 50| Efgb ch{’?or 1 gllaysm%e boxes
are then 15 e,nu_cal_ng_c.f_-s-gu—l-s—p;-epa-r ed
whi-ch tr dnsfReckwheit . t he greenhouse Effect i veness

has been t3ENe¥aik th the test fornulation, of the test chemical is
ts.has not been inocul ated

det erm neg J).’!‘h_ ick§fafing, 0 for no injury to 11 for killing thePHﬂ
with the organism ° centage of plants growing 14 days after treat-

The non-inocul at ed ¢d control isy aﬁﬁbeamts %n@'p@ﬁi-‘l}ﬂnch
10 t odet sgiwieing m&@@mcw Ofsgog tréa@d{with appropriate dosages of
Per cent St Amdmeasure the growth regulating and the 2000 ppm. formulation. Dosages of -

Concentr
| bs. /acr

§2
16

20

PRI

45

dle{b eﬁ% responses when cl;lmmcals%
S0 100! 1a) t
I;nts vaz Boi&iggt,hﬁ@ﬂcg&g tal?

Tet r actsi anmledaghhxh

ghekn, [t as the tri-

tghg formulation in the 4-inch pot

e 3-1/2-inch pot are equiva-

lent éanUEt ﬂ{aﬁ@ 84 mg. of chemical per
pot, respectlvely, 0£6128 pounds per acre.

foliate leaves -are Begihing to-upfold, @ret r Plirits poe heldsio 3lerdaetiowsn for twd weeks

treated by ing appropriate portions of
a formulation containing 0.4 g. of the test
chemical, viz. 5-chloro-2,4,6-trifluoroiso-
phthalonitrile, 8 ml. acetone, 4 ml stock
emulsifier solution (0.59% Triton X-155 in
water) and 187.6 ml distilled water (con-
centration ‘of the test chemical = 2000
p-pm.) on soil in clay pots containing the
test plants Tomatoes (1 plant per 4-mch

: Concenuation
Ibs./acre

before records are taken. Phytotoxicity is
on the scale from 0, indicating no plant
§%’ to 11, plant Kill, Additionally, all
other responses  such as stunting, formative
effects, defoliant activity, growth regulant
properties, chlorosis and the like are recorded.
Using this procedure, the following results
are obtained:

Phytotoxmty Ratmg

‘Tomato

100
32

35

: _— S-Chloro-2,4 6-trifluoro-

=~ mophthalomtnle

Fe .2
Ch

64 1
32
16

S
S

QN =
B35

Ch Chlorosxs
~8t = Stlmtmg (1 slight to 9 sevm-e)

Fe = Formatwe effects to the plants.

. EXAMPLE 13
Cucumber Anthracnose
_ This test measures the ability of the test

-compound to control anthracnose of cucumber

incited - by the
lagenarium.

The method used is a modification- of that
descnbed by McCallan. and Wellman and
employs cucumber plants, (var Nat10na1

fungus Colletotrichum

Pickling) having one fully expanded leaf.
Duplicate plants are sprayed with various
dosages of the test formulation at 20 Ibs/sq.
in. air pressure while being rotated on a turn-
table in a hood. The center of the turntable
is 45 inches from the nozzle of the spray

gun. The test formulation containing 0.2 g..

of test compound, 8 ml acetone, 4 ml. stock

“emulsifier solution (0.5% Triton X-155 i1_1

55
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EXAMPLE 16 Is 2000 parts per mllion. Lower concentra-
Soil Mycelial Gowmh Inhibition Test tions of toxicant are obtained by
diluting 40 The foll owing test nmeasures the
ability of the formulation with distilled water. Surface

conpounds of this invention to inhibit ny-
growh in soil.

5.73 square

25 celial

area of the soil
Sterilized soil

in the cups is
S

infested inchgs;
wi th Rhi zoct-er+ | =
chem cal per cuwpgerby volume)and 1876ml dlstllled wa@andsedrehlh b ﬁnnhmgO-tmd x30-
flasks After aerkf |a s:ggewueﬂ 21900 4 Pdacéﬂ’“"lenpe&" ?5% Dlants are held in o
of ‘& ten-day- o T e o By e e R e
70[err]F. f®& hﬂ%%oxmant and more water, thereby befo evdval ol Bd grédhhdateer i [ € soi |
The infested smruma: the fyinge qommm'atnneoffamr’gus chﬂquum Israsdaysofwm the smrt of

30 I st hen pl g%?:]f!hes ray epos1Hs élly treateg) %la!(ts are t:eost‘iﬁ’%{ ?P ta airse CO. jl%a 2
surface of thegOlohtrdls(sprayed with formulation with-  basRflbtP: oeg 5 Bhaintd gn soi |

i s acconpl i daheodut thdivanty o tspraxled vliiSbeing Irotiedi theorsbnﬁcfl piye| iDvkages and percent

by drenchi ng tmaaa big) with tacspereraespensienf cop- ggtgw Ppmittri wrhegiver dmtthed fllowisg i s
estimated on ?&5“ P"”‘“mtdy 400,000 spores per gl | forrul ati on containing 04 g.
of test a sca

conpound, 8 ni.

letotrichum lagenarium S
rom zer conpl'e i bition of
to fen which is
equi val ent to" contr ol Sgempound
X-155"in water by T

acetone, 4 m stock erruIS| rowt h, o
P 1% solygégrbmg&ﬁ% Triton :

vol une) and 187.6 ni . Ttschlordisophthglenitsile on
follow ng re-

therefore a rate of 20 Qund per

m, .
gﬁ.-. -‘

e a|un 1Z¢€;

n

trob4 Usinglhis procedure, t he
t he surfacéﬁof t he sggl in the test cup.

The sults are obtained: g8 55 80
concentration of tOXI cant in thi s formul ation 4 68
Concentration UUlrpourrd

centrations.of toxicant are obtained by em

| bs./acre Per cent ntrci4
Tet rachl or oi sopht hal qRjk ) * ploying les@gtfoxlcant and more water, thereb}9 0
I ﬁabdrdrslthee maintafoih 9050

l
5-Chl oro- 2, 4, 6- tThe fabplo k@b Sﬂé‘ﬁ g the same concentration of aceton
VWHAT WE CLAﬁM ‘alfility of the test compound to protect apple Whndreeqﬂalﬁe?ach of X[ er r] X[ er r]
X[ err] and X[ e ngs a, axfectlon by the fungus After the sp

f rﬁe | hﬁ and_confrols Sﬁm t1on
i sopht hal oni tr I feg'ed s Rod¥Hicardd P AR, wiou 5L Jaed rmm akiRgen.
structure: described by McCallan and Wellman and rotatedZon a turntable with a conidial sus- 55
Tet r achl or 0i3% Ofﬂlﬂlwalmmt’ﬂhl 4pele seedlmgs, 5 to 8 pension of the fungus . The atomizer used
3. 5-Chloro-2, ﬂeﬁs Y"F}g é 9[t§,| i ivers 20 ml in the 30-second exposure

mg, ‘are s ﬂér sa geno?l} ﬁf ¢ held in a sat;;gt&d

[err] atH nﬁsis& 2@ ek G 60°F. to t

of the test formulat?gzl
5. A nethod of ppssepaihilebeing rotaeg- @h ml.[rhtﬁtﬂd: esbore germmatxon and infection before re—
gtumtable ti$ n @o the greenhouse. After 10gfp 1
The data are converted .to- per- = -.

i sopht hal oni4@r in & hoedhi The eeoten of ovef
cor r espondi ng mﬂjﬁn?ﬁéxz 8 %-m,ﬂﬁ?l mad? the start of the test lesion counns
Shilg- centage disease control based on the number—-.. ..
oh A%ipin OK41$5 X ywater 70F lesions obtained on the control” plants. 65

mde with a de b 61 ISR, 4
oluppe) giﬁé oHistilled \Eatqq js Dosages and percent disease control are glven:
%ﬁﬁ;ﬁ (g% ent to 10 :

60

chl ori de and5s

phosphor us penﬁerxsoldmono(OS
chlorinated is in the followmg table:

mical. Lower con- :-__; N
Dosage . Percent -
Compound p.p.m. Disease Control
Tetrachloroisophthalonitrile 1 100 s
0.5 100 -

0.25 100 - N———

0.125 .50

: EXAMPLE 15 culture to the soﬂ The soil is placed into
70 Protectlon of Cabbage from Sclerotium 3-1/4" 'x 3-1/4" x 2-1/2” plastic boxes.
Rolfsii by Soil Treatment An appropriate amount of test formulatmn is

A1r-dry sterile soil is infested with the poured onto the soil to give the desired rate 80
organism Sclerotium rolfsii, grown on a mix- of application, e.g. 25 ml. is equivalent to
ture of corn meal and sand. The desired a dosage of 64 pounds per acre. This: test
75 inoculum level is achieved by adding an formulation contains 0.4 g. of test compound,

appropriate amount of the corn meal-sand

8 ml. acetone, 4 ml. stock emulsifier solution
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1, 058, 557 9 (0.5% Triton
X—1155 I n water by volune) conpound. Twenty-five cabbage seeds (CGol den
aﬁd 187.6 m. distilled water. The con- Acres) are planted in the treated
~sgil in each centration of toxil®#f57in this fornulation is ox.

ECh bo, %CEI (f"ﬁ"/ 59m% X-?;S ‘ﬂ@kv%r cirolumﬂa njsggsgugg) ()I'wgg Eniéﬁgﬁagerp I I g 'he

st fdLmul a- aa® 1pl.@cad distilled Gike treated Soil i Qfh | S
---'”_.oroughl y [ nce%moattéctoxmmomtthe fomiullation &t BB EBat: 163x ric&ﬂesZOdﬂ.y&' wateh@andoxes
are then 5e10) l"B'P‘*“so'isl lgr bet maintained

.”t fansferr ed to;ﬁfaﬁ mom%amﬁ mc%ma?ma%‘eﬁ dvli?gn tred to the £-§< Pf‘egggﬁ@ﬁ%p %tn

the test fornuhst beem treatef witheahd e’ ftﬁxhﬂﬂﬁoﬁa| fltﬁe @@. ber-

" but has not be hah@éh#eatnemtwhtth@ ni entage otelantagewmg 19tz bfter grepi NQ

14 days aftgq gp-inocuated treateq ﬁl?‘i&’ul‘a‘t"eandcl’lé‘&%&:d control is used
“mént “and pl ant| ng tBe PP”“‘&’“?‘&rm Ae the phytotoxicity of each t est:
“Percent Stand Conpound Test ed P anc ntration
I'bs. /acre Non-i nocul at ed | nocul at ed e
Tet rachl or oi sophthalonitrile Concentration 16 _ - 100
52+ 5-Chl Spepend Tedr j f | uor oi sopht hal onbt.feitke Non-B@culated Inoculated
.92 Tetrachlox@ﬁophthalomtnle 16 8 100 ' : "'52 40
_ 5-Chloro-2,4,6-trifluoroisopEE¥kAlpMRkikE 16 32 igg 2000 partes per
11 lion. Lower concentra- Soi | Mlgel ial G owt h=rnhibition 3est
ions of taxicant are obtajned by diluting. - “The foll ovmlﬂg t est
pasures the ability of the fornulation W|th d| stl |l ed water. Surface
onpounds of this inventiQRetod nhibit ny- the S0l i in the cups S
.73 square 25 Soit Bhycalihl GloRid i’hhibﬂloﬁ Ctedt. Stt%; ap *Soine o‘fi’l&fb?cg.icﬁ

nches: ther ef orke following GCSO ine@mes ]jD Lﬂhﬂitypd’l’ the formulaﬂoii h’ltRhisﬂEE iwaras. aSﬁ'ﬁb&'i nfo

“(‘grotn on a,gof $ °1fnés*.§ 4 °foil dile i @aICUIPGP 5¢78 ppquare
sand. medi unf® o5 St B ST e
pI aced in a 4&nd medmm))f)y ﬂﬁu t Afiee in a 45
. saturated at m) é‘a ?ld?@ ﬁe Ofgemsmlserhmted atmosphelieatgmﬂ |fart 480Kousst eri | e
soil.  The ip H le@-'ﬁt B[h@‘ ‘Pﬁeﬁ%{‘ e B this fim Bencon- 30
'i:§ then pl aceds K i SR Soc fg'ﬂi Bret Al E@fﬁ P4 ce of
t he soil in mqmt '}he aipteﬂiamaﬁlho of ke @@nﬁ ik Sheaﬁ&fé pss imdtédCon 50

control cups. oh @4 igapf test a s ttpxem:m rrgmpléte isldtddanpef at e
amount of ass gﬁg\&"ﬁl&l ‘ﬁ&r 3 ?ﬁg’s i es et cotlmo]su ed
formul ati on COi?dltﬁize)]Idﬂg 76 @Bl Gholbd Sioter ANS ;?s l;,g&ﬁ’;ﬁ con-
i.nhi bition of the surfaccghgetamﬂ in @e pekt. cup.cerhanesultsélarahbtalﬁeﬁock enul 5| ngr OWtss,
. t'o ten which i SOEHEHUGR ok fMxicins ip his fesmylation35  fjer sol ution (0.51% Triton

X— 155 in water by COThese grades are expressed Qdceedtiognt con-

mpound . Ibs. facre Percent Control
Tetrachloroisophthalonitrile : 64 9
) 5-Chloro-2,4,6-triffuoroisophthalo: tnle 64 90
WHAT WE CLAIM IS:— wherein each of X?, X2 X* and X* is hydro-
1. Halogenated isophthalonitriles of the gen or halogen, at least one X being halogen.
structure: _ 2. Tetrachloroisophthalonitrile.
: 3. 5-Chloro-2,4,6-tnﬂuoroxsophthalomtnle
CN 4. 4 6-D1chlor01sophthalomtnle 65
. xb X! 5. A method of preparing a ring-chlorinated
isophthalonitrile, which comprises reacting the
60 : corresponding  ring-chlorinated isophthala-
x3 N mide with a dehydrating agent comprising
phosphorus  pentoxide or phosphorus oxy- 70
x2 chloride and separating the desired ring-

chlorinated 1sophthalonm‘11e

’..:'
&




volune) and 187.6 m . distilled water on trol. Using this procedure, the

follow ng re- the surface of the soil in the test cup. The suits are
obt ai ned: 55 concentration of toxicant in this
formulation Concentration Canmpound

l.bs./acre Percent Control - Tetrachl oroi sophthal onitrile ™

% e ve o AMEUIIE 11 )

X[err] Xerr] and Xrt] Fs hydro- 1. Hal ogenated isophthalonitriles of the
gen or hal eger—at—least one X bei ng!:AWéHen. structure: 9

2. Tetr achl.or(®5% obtitoh 2X-055 tn ivhi& b;Er volume) ound. Tgeﬁ_ﬁvﬁbbage' seeds (Golden 4
-are planted in treated oi15' each )

3. 5-®hl or o- 204 187.6 rmlf |distledi sogrht Tad @o-t A
4, 6- Di chl or OISR et in| this formulation is 6%ox. ~Each box receives 50 mi. of Sl o]

5. A nethofl abn pf @Raizhl) Sncoobrhill L oBT Y atibplaced in a humidity chamber maintained
s ghly GncBirpb lni‘tohihg?;ﬁtggt 2 (}"ﬁt‘ ‘;26 days. The boxzes ate altﬂén 15
fth

i sopht hal oni tmi ideticabtbot lof IR Pr&p@Rd v . ; 5
correspondin "%g‘l‘?ﬂ with nlxt wed “fornubaeipr)t ae‘test chenﬁcal%;eg%}tleor“se: edEgyectuhZEf ]
, err

L7 f t has no 0 : : i
mde with a b)ﬁ@.j tm@d Ett‘ it is#%qg centag:ngf Iﬂiﬁ; gg.rowmlg 14 days after t

-.phosphor ud0 pentaetinie & p ot 3 H
chloride and separating:the desired ring- _ :

chlorinated isophthalonitrile. = - 10 L
1,058,557 - 6. A rethod of preparing a chloro-f| ufeatStand11. A met hod
of _i nhi bi b&g ' gr owt h of - -substContth@gion SOpht hal onir tr1 1€, WwhiTir
conpris B e | ants, whi ch clespacieses apmloy-indgilatedd Inb&RfEI NO a

ri ng- chl oMtwsalil@cisoph@daidag! oni trile 1o

“them a %rcﬁfet h a nmetal fluoride in the presence of al%herbicidal52anount of

a.-conpoun OFr el trifuospisophshialpmirile 2 . 92 _ to any
of clains 1 to 4 and 8 or a -conposi - 16 7. A nmethod-of: preparisgg
“hal ogenateeg—se tion accarding to claifho. pht hatonitril es,10as

described with reference 12. A method of controlTTng pacterta —wreh 30

to the foregoi ng Examgkggghigand 5. g 2000 SONPrises contacting the
bacteria w th_$eil Mycelial Growiialmpaioated i S ?@Eﬁ'tr‘zqh 5 Lowes songeniza- _
bactericidal, njjtwms iteﬁ measirs® the chbigeadr Cthe fofmuldtiod Gfth R ?flssl L& r14ding to
claim5, 5 Qilial brbiein bibol! Betpe (3 e my-t ared cinble iloi the GaPMs 5.73 sduare
@si ti on acoxth tdnia a&@ soil is mfested inches; therefore, a rate of one ound
P i edxgﬁ:m o ys mixirtlg vl on.a com énselgl acre requires 0.414 mg. of chemical per CE;r
~day- . Iasks - er drenching, th a0t
f:vé tﬁgtda¥ old culture of the organism per  saturated atmosgl;her: aiu%o%re fga‘c‘gdhm a 45
30 i he lo ce(si_te;;'ﬂe soil. The infested soil .By this time the fungus mycelium has ff,“ >
sua). Froaement o e sol s scommptied B P, e of e il I
b PR p e control cups. Inhibiti i
dﬂu:ieaenf?;;%l;ge appropriate amount of a growth in the. t%eaued c111pls (:: e:fim:\ntzgdgg 50
compound, -8 m] Oélcett:ontaxzmél 04 g. of test a scale from zero, complete inhibition of
fier. solution (0.5 one, . Stock emulsi-  growth, to ten which is equivalent to controls
(0.5/% Triton X-155 in water by These grades are expressed as percent con-:

35
-~ 2 volume) and 187.6 ml distilled wat i i
- __.—— the surface of the soil in the test cup. erTﬁg gl:l)lt; agmggwgl::d?ro@um, the following re-
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..... Py ‘c.bhce;_:.t_ration of tozicant in this formulation »
e _ Concentration
B _ _ Compound : Ibs, /acre Percent Control
: Tetrachloroisophthalonitrile 64 90
- o 5-Chloro-2,4,6-triffuoroisophthalonitrile 64 %
%7 WHAT WE CLAIM IS: iherei .
< J - wherein each of X!, X2 X3 4 -
su11]. Ha:logenated isophthalonitriles of the gen or halogen, at least one )%nl(aieifg ﬂilgg;.o
, cture . g 'I-‘setréalflhloroisophthalonitrﬂe.
- 9-Chloro-2,4,6-trifluoroisophthalonitrile.
N 4. 4,6-Dichloroisophthalonri - e 65
x4 Xl . 5.A method of preparing a ring-chlorinated
60 : isophthalonitrile, which comprises reacting the
. corresponding  ring-chlorinated isophthala-
N mide with a dehydrating agent comprising
_ Iz phosphorus  pentoxide or phosphorus oxy- 70
) chloride and separating the desired ring-

~ chlorinated isophthalonitrile,
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9. A biologically-active conposition, com 13. A method of killing
nemat odes, which 35 prising as an essential active ingredient a bio-
conprises applying to the soil a nematoci dal | ogically active anount of

a conpound hav- anmpunt- of —a conpound according to any of 15 ing the

structure defined in claim1, a mnor claims 1 to 4 and 8 or a conposition

accord- anount of a surface-active agent and the ing to cl.aim9.
bal ance a carrier. 10. A nmethod of inhibiting fungus growth
POLLAK, MERCER & TENCH, whi ch conprises applying to the fungus, foli-

Chartered Pt ent Agents, 20 age or b8#5Eontaining it a fungicidal anount

Audr ey House, [ELy G Qf chReoGRBBOUNG 1 2 g YneQfrowth @ M8
London, E.C gulfsnat ?)ﬁiga?éﬁlwméwﬁchoégnﬁggﬂ ”ﬁﬂéﬁrﬁﬂ(}%glhqagﬁ GvBich!I ﬁtﬁ;g{:pplymg 25 .

Agents for tivectidp m gchlcginated isoplittmlonitzde  to the plants or toLselam) yaa  Pri nted
for Her M y 'asmes%laﬁupfeﬁqemythweeré of 1 'e!c:é% g‘)g%dg,?g;p ﬁp

(Leam ngt neliRf G nio chalY swdhey ut ranpt on

Bui | di ngs, phthalonr:ltnles, as pdé&“%e%ﬁf% referencdONQAQNA m ,coxfubm@ didoterée) whIEHD] 365 TRY

be obt ai ned. to the foregoing Examples 4 and §. ERRATmmPl'lses COSREQ Rh(:h'ﬁt@l iish al 058, 557

Page 6, Taple¥: Hal?gsweﬂgszcglgg;wﬂg*h By bacterieidgh ampunt, of EPOmEAHL 2901 | ne 61,
for "X er r tfy]'?(‘iﬂl srT an 52[ er r »® Pea gsmon a{'& lggr{o]d;%[ err eerT' and
Xerr]" THE PATEl\BIolEﬂEElllyCEUVe cobpdiitiddreom- 1983, A method of killing nematodes, which 35
prising as an essential active ingredient a bio- comprises applying to the soil a nematocidal .
logically” active damount of a compound hav- amount of a compound according to any of p
15 ing the structure defined in claim 1, a minor “claims 1 to 4 and 8 or a composition accord—
“-amount of a surfaoe-actlve agent and the ing to claim 9.
" ‘balance a carrier. _
~+ 10. A method of inhibiting fungus growth POLLAK, MERCER & TENCI-I, '

which comprises applying to the fungus, foli- Chartered Patent Agents,
20 age or soil oontauung it a fungicidal amount Audrey House; ‘Bly Place;

of a compound according to any of claims London, E.C.1.

21;:0 4 and 8 or a composition according to ~ Agents for the Applicants.
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