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. injury fo the weeds by applicatio toih ro cD:u tHeseddoPie ¢ QIE prior to planting of an :
. . effective amount of a safening agent comprising a 2,4-disubstituted -5-thiazole,carboxylic acid or derivative =~ -

- thereof having the formula o RS EECR : - o

. -
_ em-Eeg-e- @R :
. N... 8
B R PP

wherein n is zero or one; X is selected from chloro, bromo, iodo, fluoro, lower alkoxy, phenoxy and phenoxy -
. substituted by one or two groups independently selected from lower alkyl and halogen; R is selected from
= 1 .40 alkyl having up to nine carbon atoms, haloalky! and trialkoxymethy!; when n is one, R’ is selected from 40
i hydrogen, agriculturally acceptable cations, alky! {(1-10 carbon atoms being preferred), lower alkenyl, lower
akynyl, lower alkoxy lower alkyl, haloalkyl, benzyl, phenyl and pheny! substituted by one ortwo members
. selected from the group consisting of halogen, lower alkyl, trifluoromethyl and nitro; when niszero, R’ is
" selected from chloro, amino and mono- or di- alkylamino. : ST L
45  All of the compounds of the above formula are beliaved to be novel except those inwhich Ris alkyl._ The_ 45
" novel compounds that form an aspect of the present invention are compounds having the formula

.0
?, R - .= c - c - (o)nR' . R . \ ] .

~herein n is zero or one; Xis selected from chloro, bromo, iodo, fluoro, lower alkoxy, phenoxy and phenoxy
. substituted by one or two groups independently selected from lower alkyl and halogen; R is selected from
saloalkyl and trialkoxymethyl; whennisone, R’ is selécted from hydrogen, agriculturally acceptable cations,
" alkyl, lower alkenyl, lower alkynyl, lower alkoxy lower altyl, haloalkyl, benzyl, phenyi and phenyl substituted -
- 60 by one or two mernbers selected from halogen, lower alkyl, trifluoromethyl and nitro; whenn iszero,R'is 60 -
selected from chloro, amino and mono- or diakylamino. Another aspect of the present invention is a method
of selectively preventing the growth of weeds in the presence of sorghum plants which comprises applying :




L
i

2- chloro N—(2 nethoxy 1- nethylethyl) 6 -ethyl 0- acetotoIU|d|de and 25 - -1V
2- chlefd!hl(ethoxynethyl) 6 -ethyl - 0- acetotoIU|d|de ~may be reduced wi t hout
a cA'responding reduction .25 injury to the meeds by’ appllcatlon to the
&op pldnt | o%%% 029/5¢2 Re seed “of the crop. plant _prior to planting of an

ef fedtive anount of a saf eni ng agent conpri sing. a 2, 4-di substituted
. 5 th| azotoehmrdhgnﬁynlandowsa blerbitidalig ptfectiteiawr@udtiotr e of haV| ng t he formii:a 30

2-chloro-N-{2-methoxy-1 -methylethyl)-6’-ethyl-o-acetotoluud|de having the formala e e
35 mhg;eln nisizero‘or.one;. X:is-selected from-chloro, breﬁb ‘'odo;

fluoro, | ower - alkoxy,.phenoxy and- phenoxy subst'i tut ed by -one. or- tmo'gr ups
i ndepend ntly selected frontlomer

| ec Fkyl +ahd hal ogen; ‘R i's sel'ected from' .5
40 aIkyI havi g : up 0 _hine_ car ato cahaneemgyl and trlalkexynethylﬂ. .
when-n'is one, - selected ydrQgen., agrlculturally acceptable
cations, -alkyl.:(1-10. carbon at.ons® qfng ‘pref érred),..lower -alkenyl, Iomer
akynyl, 10 ower.. al koxy -l.ower . at kyl . hél%oal kyl', .benzyi.-—phenyl-.and" phenyl*
SUbstltuted by one or two. nenbers selected from the group con5|st|ng of

hal ogen, tr|f uoroneg and nitro;

sel ected ff f g;% S R R U e R O
conpoun ove ornula are beliewed to be novel except t.hose. |n_c'$
whi ch R |s alkyl . The- 45 novel. conpounds'that forntan aspect of the present
f nvention are corrpounds havi.ng tshe f or 2T ®50 55 - o SR

55 Nherein h is zero or one; :X is.gele ed frontchloro bronD '1od0 A
fl'uoro, | ower-akkoxy,: phenexy and- p p6xy substituted - by ‘one- or "two" gr ups :
|ndepena%ntly sel ected froom|ower: al Ryl - and hal ogen; R i's selected trom 20
al oal kyl ~and’ trlalkoxynethyl “when neis one,” R is sel’écted from hydrogen; -

agr i cul t Uhveledh RO ARk o Iﬁ%b@ﬂﬁnculturally acceptable cations, atkyl having from one to ten cabon
. atoms, inclusive, and benzyl. ' :
. 25 . Asused herein, the terms “lower alkyl”, “lower alkenyl” and “lower alkynyl’” are understood to mclude 25
: alkyl alkenyl and alkynyl groups having up to five carbon atoms, inclusive. E T |
The terms “alkyl”, “alkenyl” and “alkynyl” are understood to include branched and unbranched groups |
When R’ is lower alkenyl, allyl is preferred. When R’ is lower alkynyl, propargyl is preferred.
The term “haloalkyl” is understood to mean those alkyl moieties having up to five carbon atems wherein
.. 30 atleast one hydrogen atom has been replaced by a halogen atom. Specifically included are those alkyl 30
" moieties in which all of the hydrogen atoms have been replaced by halogen atoms, such as trifluoromethyl.
~ The term “agriculturally acceptable cations’” is understood to mean those cations that are commonly used
to form the salt of the free acid. Such cations include, but are not limited to, atkali metal, alkaline earth metal,
substituted amine and ammonium cations. o
-36  The amount of safening agent employed in the method and composltlons of the invention will vary - 35"
" depending upon the particular herbicide with which the agent is employed, the rate of application of the _
. herbicide, the crop to be protected as well as the manner of application of the safenining agent. Ineach
instance, the amount employedis a safemng effectlve amount, i.e., the amount which reduces crop injury by :
the acetamide herbicide. o
.40 The safening agent may be applied to the plant locus in a mlxture with the herbacade sequentlally orit may 40 -
" be applied dlrectly to the seed of the crop plant. By application to the “plant locus™ is meant application to .
the plant growing medium, such as the soil, as well as the seeds. emerging seedimgs, roots, stems, Ieaves,
flowers, fruits or other plant parts. :
: The amount of herbicide employed is well wnthm the sklll of the an andis dlsclosed in various patents .
- 45 Propachlor and its herbicidal use is disclosed in U.S. Patent 2,863,752 and Reissue 26,961. Alachlor, 45
: butachlor and 2-chioro-N-{ethoxymethyl)-6’-ethyl-o-acetotoluidide and their herbicidal use are disclosed in : _3
U.S. Patents 3,442,945 and 3,547,620. U.S. Patent 3,937,730 discloses and clalms _ o |
2-chloro-N-(2:methoxy-1-methylethyl)-6'-ethyl-o-acetotoluidide. :
. To illustrate the effectiveness of the 2,4-disubstituted-5-thiazolecarboxylic acids and derlvatwes thereof
50 the following examples are presented. These examples are presented merely as being |Ilustrat|ve ofthe 50
_ novel aspects of the invention and are not intended to bea limitation asto the scope thereof. '
Example 1 o
A good grade of top soil is placed ina contalner and compacted to a depth of approximately 1.27 cm. from
the top of said container. A predetermined number of seeds of each of the crop species to be tested are .
. 55 placed on top of the soil. A quantity of soil sufficient to substantially fill the container is measured and placed 55
- in a second container. A measured quantity of the safening agent dispersed or dissolved in a suitable carrier
is applied to the soil in the second container. A measured quantity of the acetamide herbicide dispersed or
dissolved in a suitable carrier is then sprayed on the soil already treated with the safening agent. The soil
containing the safening agent and herbicide is thoroughly mixed. This mixing is sometimes referred to as :
60 incorporation of the herbicide and safening agent into the soil. The mixing or incorporation provides a 60
substantially uniform distribution of the safening agent and herbicide throughout the soil. The seeds are
. covered with the soil containing the safening agent and acetamide herbicide and the pots are leveled. The
.. pots are then placed on a sand bench in the greenhouse and watered from below as needed. The piants are
observed at the end of approximately 21 days and the results in terms of percent inhibition of each seed lot
65 are recorded. For each test series, a pot is also prepared containing no acetamide herbicide and no safening 65
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The tern+ agrlcul turaI I y accept abl e cat;ons";l S understood ‘to nean those’. @
h ' :

catioms that are commonly used to formthe salt of the free acid. Such =
- gat i%ond. i ncl.G@2020962 Bar e not | i m ted to, aI kal i rret al ., --al kal i ne earth =~ 4
rretal SUbSTLTUT : x Ty
: agent enpl oyed in the, rret hod and, conposi tions. of the| nventllon W|__I_I
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.155 plafd on top of the soil. Aquantlty of, soil sufficient to.

rsubstant ally fill the container is measur ed and pl aced 55 in-a second : :
nidi ner. A nmeasur ec quantity of t he safeni ng. agent di spe(g§g§|zo@az di ssol5/e
i'i" Y aSuitable carrier is dpplied to the soil in the second cont-ai-rer—A—
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4-trifluoromethyl-6-thiazolecar-
methyl-5-thiazolecarboxylate '
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prqpyl-_5-thiazolecarboxylate_ o . o
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bre tevel ed,. The pots are then'placed on a sand bench in the gk eenhouse and -
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éSB r‘f)20‘662 B 19 Exanpl e2 A good grade of top.soil is placed ina. .\
.BI astic- pot.. A rreasured quantity of the saf eni ng agent di spersed or '
Hiss@lved in a suitable carrier is sprayed on the soil surqoga%@ 66¢ Ffeasur%d
uantr ty of butachlor herbicide dissolved in a solvent Is sprayed an the.

5 0i | surface ‘Pre-soaked rice is seeded into.the pots that were previ ously

# 1 ooded with water. The pots aré flooded at |east up to the soil surface:

& or bHe : duratlon of. the test. 5 The plants-are observed at -the end of _ o
pproxr mat el y 21 days and the results. in‘terns of the percent inhi b|t|on of -
"Fice are recorded. As in Exanple 1, for each test pots. are. prepared .

’ ontai-ning soil treated only-w th butach!or. For each.test,. pots are also
prepar.ed contai-ning soil treated-only with the. saf eni ng- agent The saf eni ng . .

'.ffect i's detergj ned in accordance with Exanplel. 10 Table Il summarizes:
fthe results obt &l [ ped when the conpounds. of- the |nvent| oh weretested in
faccordance - 10 &3h the %rocedure ‘of Exa le 2. TabI e Il 15: Safenl ng. Agent
S Rateﬁ "+ BRe x xRate BBY @ntin 8 8i&88hReni ng .
- fHerbicide - . Effect Agent (kg/ h) - (kg/ h) Et hyI 2-chloro-4-t- butyI
.12 - - 0.14eeE 3420 ethi azol ecaghox at e :
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-0.56 . ¥ - 1.12 50 *Safenrng effect ‘\nas betmeen 0 and 20 :. Q3'
50 *,‘\s noted previously, the 2,4-disubstituted-5-thiazol ecar boxyl at es may’

t* used to protect crops from the herbicidal- act|V|ty of ac&gﬁosg .
her bi, B des wi thout a corresponding diminution in herbicidal %9 to ’tshe
i-eds “Exanples 3-6 are rilustrative of such actrvrty Exanpl e 3 _

35 55. A good grade of ‘top-soil is pI aced in a plasti-c pot: and conpact ed
'lo a depth of -approximtely 1.27 cm fromthe top of. said pot. A =
trede%ernlned nunber of crop seeds and:weed seeds are - placed on top of the
doi | .- A cover. Iayer approxrnately 1..27.cm, i s placed on top of said
eeds The soill .is. then treated with.a mxture .of -the safeni ng agent ‘and

;| achlor di spersed or dissol.ved i.n a suitable solvent . For each test :
_:erres pots are treated with only the her bi cide.. Addrtronally, pots are .

-tfreated with onIy the saf erii ng agent .- The herbi'ci dal 60 60 effect: o
gbserved approxi gately 21- days after treatnment. Tables |V-1X sumari ze _t'he L
jesul t s obt ai nedgwhen the compounds of the .invention were tested in.
ccordance with B prE@RR § Bf  Ex@H 8 /B Eadh RBIRR$H egents the
.Jesul'ts of. di ffePéht tests usi n§ *sai d- procedure Note that 1n each test a
cice)ntrol is-used in Wmch t he pl ants- are treated with various rates.of the ..

Hefbicide alone.. = "EEEE EEEE EEEE
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Table ! (Cont’d)

Butoxyethyl 2-chloro-4-trifluoro- .~ .

‘Benzy! 2-chloro-4-trifluoro-" ' . "
methyl-5-thiazolecarboxylate - T
methyi-5-thiazolecarboxylate

Safening Agent
*Safening effect was between 0 and20

pB-chloroethyl 2-chloro-4-trifluoro- °
' methyl-5-thiazolecarboxylate -~ . "
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30 Rganpl e 5 '5.08 cm of a good grade of top 30|I i s pI ac§§2|°ﬁ°%§273 62 dt"n

ieep—p.&a{-u pot—~A pncuCLC|nrncu munber—of ualnydlu grass Seeds: are

'ppI led to-the sofl surface: A measured quanitity of the saf ening agent

}s spersed or di'ssol ved In a-suitable carrier is sprayed on the soil

urféae-e A neasur ed quant ity of but achl or herbi cide 5. di ssolved'in.a :

5ol vent is sprayed on the soil surface.” Pre-soaked rice is seeded into:the.

“fpots that were 5 previ ously f 1 ooded. vmth water. The pots are flooded JUSt

‘@bove the soil.surface for ‘the duration of the test. The plants are ..
bbserved at the end of approximtely 21 days and the'results in terms of-

'ercent ‘i nhi bI&I on recorded. For..each :test, :a pot i's prepar ed cont ai ni ng

soi | treated -c®ly with butachlor.. For. _each t est, pots are prepared .. ..

'_ ont.ai ni ng soms. ﬁyreat ed onI Ly W|th the saf ening ent. Jahlgs X, XII and -
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-As ncted previously, the 2 A-disubstituted- 5-th|azolecér.box95ates may be used to protect crops from the
herbicidal activity of acetamide herbicides without a corresponding diminution in herblcldal actlwty to the

" weeds. Examples 3-6 are illustrative of such activity.

55

60

.. procedure. Note that in each test a control is used in which the plants are treated with various rates ofthe -

65

Example 3

Agood grade of top soil is placed in a plastic pot and compacted to a depth of approx:mately 1 27 cm. from

the top of said pot. A predetermined number of crop sceds and weed seeds are placed on top of the soil. A

.cover layer, approximately 1.27 cm., is placed on top of said seeds. The soil is then treated with a mixture of

the safening agent and alachlor dispersed or dissolved in a suitable solvent. For each test series, pots are

treated with only the herbicide. Additionally, pots are treated with only the safening agent. The herblcldal

effect is observed approximately 21 days after treatment.
Tables IV-1){ surnmarize the results obtained when the compounds of the mventmn weretestedin =~
accordance with the procedure of Example 3. Each table represents the results of different tests using said

herbicide alone

IshRiaplebdrBeiaieas treated with a esecture of tdme herbi cigte and - .
agent The plants are observed at tewss end of apgoxi mately 18 days

25 25 and the results in-terns of- percent i'nhi bition recorded. Table XV -
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deeto-, ® . ;_'trttludrpraSG;toluLdide' o
Methyf-5-thia- 7 '_.:_ 35
7Bl ecar boxyl ate 40 .. T ot T . Table Xvi |
¥ Pezscent I nhibiti Qn Ra .~ Corn ~Sor- ° RI ce Ji rrsoegzomsglgﬁg 2%
HAr N-—-a o= 45 ( n) . - nhum weed ol

Vrd - cum. tail | L 45 Grass. 28 .- 77 100 © 89

te
lcal
r\gl

0 =100 100 - R Yo N VA .87~ 100. 92"
s 100.._ - 100~ 100 2 24 23 28° - 100 ~--90 - 40 -
b0 © 100 100 -60.--- . 60 89;_ ©£°100 99 - . 65 . 100
#o 7100 65 224 - 320 63 100 -~ 99, 70 100
20 100 L. . o 65 43 e o : L R
@32 020-662.B . .43 E t The above exarrpl es |Ilustrate that the

fectlve amount . of  saf

Herbicidally effective ag:gunt of acetan de herbicide and a saf ening
By . be treated W|th an

ctive

'5.§§f583°388.;$3§
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0.56

0.56

0.56

0.56

6.14

0.14 o
0.14 '
0.14 '
0.56

056

C.56

0.56

Safening
- Agent (ikglh)

. Teble VA (Contd) T - . o0

2'Chioroethyl 2-chloro-4-

gifluoromethyl-5-thiazole- . . o
carboxyiate -“"; _ 1

Butoxyethyl Zchloro-4-tri- . -

. flucromethyl-5-thiazole- = -

" carboxylate
- wifluoromethyl-5-thiazole- =~ . . 0.

- 2.Chloroethyl 2-chlcro4- -

" carboxylate

n

KHerbicide
fkgih)

0.14

0.56 IRE
2.24

0.14

0.56

2.24

0.14

. Percent Inhibiti

- 058
224

g &Sgg“g,g (o] Qgﬂgenblgagl i t'he pI ant -l ocus

ie

100 . 100t;;-100 50'2 24 213 - : 33 100 - .93 "-'-7-60";a.

tihi azol e-car boxyl at es ofE I 0g useful in redum ng o
- Her bi ci dal - injuryto cropd antsigsgg)emg%% r%ﬁ%n and rice. The safeni ng -
ggents ray be applled ‘to the pl ant -locus as a mxture, i.e,; a m xture .of a



5 anount®of the herbicide fol I owed by a treat rrent with the saf eni ng agent
. or wW'tCe versa. The ratio of ‘herbicide- 5.to safening agent may.vary:

used, gfc., fg toxfg2@l |y a herbicide to safening agent rati o ranging frone2é
1:25 tQ 25: nreferahl y—l5-1-0—5- 1} —parts By—wer-ght—may be—enptoyed. The
her bi ci de, safenr ng agent or’ mxture thereof ey be applied to the plant
|.ocus al one or t he her bi ci de, _
~ appi I*¥di n conjuncticon with a material referred-to in the art as an 10

. adjuvant -in liquid or—-solid form ‘M xt ures ‘contai- ning the approprrate '

. herbicide and safening agent ‘usually are prepared by adm xi ng .said .-

her bi ci de and - saf eni ng-‘agent W th-an-adj.uvant ingluding diluents;

- extenders, carriers and conditi oni ng agents to provi.de conpositions in. the
- form of finely-di vr'gied particul ate solids, granuI es, pellets, vettable
powders, dusts, solag ons and
15 . mxture r’raylncl osyhaaaafrne
+.solid, -a sol ventgl i qui d of organr c origin,

di vidig@@ par PiZ8l ate
a wetting agent,
di sper sr ng agentg or “emul si fying agent or any sui. tabI e- conbi nation of

15 water,

‘these. \Wen appl§ ﬁhe gr chide, Safenidg agenls or mgawesbed;eof to .
t he- pl.ant- | ocus, ~u y gi"?/g@d SBIR & carPiRPs aRi2ékt endet & o
" Iriclude, for exa@ple, the talcs, clays, punmice, . silica, diatofaceous eart h,
quartz, Fullers gar ﬁ: sul fur, povxdered cork, powdered wood, vvaI nut rour
chal k, tobacco- d¥st hargqa agd bhe |d>kseoc20o ’ gal olg g
usef ul. Include for &dnpl 8.8 8t oddRPR sol FRE ac%t*one 5 ﬁol 'sF 'gl'ycol s,
ethyl acetate, 20 bgnzene and the |ike. “Such conpositions, particularly.

l'i qui ds' and wet't abl § powders, wusually contain as a condi ti oni ng agent orne

or- nore- surface- act e agg I nt ffi g ol Ol & I & ulddh\&en

_conposr tion readil y‘ndr spebgé %I eg’rtﬁm\?ﬂ‘gt eégso#l‘é nQ:lotslm “By thg'dger mugg‘g\s?

. "surface-active.agent" i s ‘understood that wetting agents, i sper si ng
agents suspendi ng agents and enul sifying agents are included therein. Such

surface-active 25 -agen®&s are well known and referencé is nade to U. S

" Patent No. 2,547,724, ga@)l ums 3 and 4, for detailed 25 exanples of the

same. . Conposi tions _"" glzhr s invent-i Qo” gege‘;@uy ‘gg,ngg,r n,‘;“r,qm,abgtg wwto 95

__parts her bi ci de and§s t‘é’enqng a9 $38 ca0d 33'3@ aaa% 2239
'%,
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.10 safeni.ng. agent  or nmxture thereof my’ ‘be

‘gueous di spersr gnggjé eg SiPNgs o ks, the N

A Ao et

. elependr ng upon the crop to be- protect ed weeds. to be-inhibited, herbi cide

:
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bout 1@0 50 parts surface act| ve - agent and about 4 to 94 parts sol vent,
Bl | ,p'arts bei.ng .by wiei ght based on-the-total wei ght of the conposition. 30
e appli cation of t he her bi ci dé, saf eni ng agent or m Xt Usgs bidRee@f 1 n2a
.-,|quld Qr nartroul ate.solid fnrmpan 30.be.¢
fechni ques “utiTi'zing, for exanple, spreaders power dusters boom-and. hand
Pprayers, spray dusters. and granul ar appl i cations. "The conpositions can .
flso,be applied fromairplanes as a dust: or spray.. 1 f desi r ed, application’
pf thé conposi‘tions: of’ the I nvention to plants can. be accorrpl i shed by
Encorporating the conpositions In.the soil or other nedia. 35 The above
-xarrpl -es al so |IIustrate .that the crop may be protected by treatrng the

‘Feneral | y,~ snmall ‘anount $ of ‘saf eni ng agent are required’to treat such’

bf safener per 1000 parg‘gof s @ guyclegd f @B The anount .of saf ener.

ftilized in treatinggth eed may Be |McFdased™i'T “desired. Generatly,
“however.,.a wei ght: ratj of safenjing agent to seed weight rmay range’ from 0.1
§0 10.0 40 parts of ng agent” per 1000 parts of seed. The. . .
et ermi nati on of the.sef tivE Bigh8nt °@ BB MBBB Bagent 40 - requr red is
-fell. within the ski | he art. Sincé only a very smal | -anpunt’ of’ active
baf erii ng agent I's us%lly required for the seed treatnent, the compound -
referably 1Is f.or mgl

~gpparatus.. O . course, certal n conditions, ‘It may 45 be desirable to-
li ssol ve . the saf eni-hg a nt I'n an organic.sol'vent.:for use as"a seed '
.reat nent. or. the pure - conpounid al gne’ may be u d under properly.

; eed treating conposi ti ons containi:ng one.or nore. of the descrl bed "acti ve

Ikt ended use. Such carrierg my be either ‘solids; such as tale, clay, .
@i at omaceous”earth, savvdu al ci um.carbonate,” and 60 thelike or liquids

| -"‘::rchthe actrve 50 §§§§ §§§§§§§5

.'T%WW

- tiseniecaboylhc acid

. fuorometiyh5thizeole- .
Trietiamolammine st of 2-

eeds Tabl e XVI }1 1 ust §ages that a-wei ght ratio of as little as 0.6 parts

) r_an erruI sifiabl e- concentrate which.
an- be diluted wth wat ﬁ%%éedgtggzﬁ er §Jse In the séed treati. ng

frop seed with an <35 effective anount.-of saf eni ng ‘agent prior..to:pl ant i n'g.'

¢ontrol | ed conditi.ons. ere FIRBBus BEB pr'dB & by this Invention novel

jaf eni ng agents. intimtely. drspersed In an inert.carrier “or dituent: for. the

uch as water, kerosene‘s tone, benzene, tol uene,.. xyl ene,. and the Ilke In



y agent me® be either dissolved or di spersed .Emul sifying agents are
_g:advusably used-to achi eve a sui tabl.e enutsion 1f two 1mnriscible l'i qui ds - ar e
- @ked as a carrier. Wtting agents may also be- used to aid 1n dispersing the

..not conpl et et _Emulsifying agents
f under nunerous tradenames and may. be elther pur-e 55--conpounds, m xt ures: of -

;,actlve f eni n liquids used as a carrier In whi ch the agent. Is 28

. conpqunds of t-he soane general -groups,. or they -may be m xtures of corrpounds .

of 557different cl asses, -Typical- sati sfactory surface-active agents which -

. may be used are alkali metal higher al kylaryl’ sutfonat es such-.as sodi um . .
dodecyl benzene- sul f onat.e and the'.sodium sal ts of al kyl napht hat onesul - tonl c
~acids, fatty al cohol sulfates-such as the sodium salts of nonoesters" of-

sul furic acid with n-allphatio-alcohol s. containing 8- 18 carbon ‘atons, | ong

- chai n- quat er nary. anion @n conpounds, sodi um em ts of 50 pet rol-eum der| ved .
%

-al kyl aul foni c aci ds, Ig/et hS}ISeBe 8(8 BI§ an ﬁim I ea‘!’e"al kylaryl poI yet her
‘al cohol 5, 60 wat er-soPdbl e | lgnl n sul fonate. sal ts, -al kal i -caseln.

~conposi tion, long chaig al cohol's usually cont al ni ng 10-18".car bon at oms and',

condensat i on products 8f ethyl ene oxj de Wi & t 8 ds; - al kyI phonol s and
mer capt ans. - 44 2020é %é@. %é% %

44 Preparation of: tae saf eni ng agents The 2,

4- di ubst it ut ed- 5-t hazol ecar boxyl i c acids and deri vatl ves of he-f'or egoing

first nethod encorrp&ss

formula may be. prepfred energ% in ofe rocegures. The.

' S gthe garagg)é %Q%.. Q"@SO E -

- 2- 0X0- 2, 3-di hydr o- 4§ubst| t ut ed- 5-t hi azol ecar boxyl at es by reiti ng portions
§

of [err] amoacryl atges and chlor- 5 ocarbonylsulfenyl chl or® de.
Crystallization of

2-0x0- 2, *3-di hydro-4-s t |'a2'ol ecarboxy| at € "whi ch ®ay be .
_converted to the appropgiate 2-chloro-. 4- subst.i t ut ed- 5-t hi’ azcglecar boxyl ate
by reacti on vvlth excesg phosphor us oxychl oride. Excess phospt@r us

8 BR% °8KRB °"RB °VRE

E 285 °2ﬁ8 °"28 °8£3

Table IX
' Rate of 3
Safening

Ethyl 2-chloro-4-
3is repested wherein the herbicido used is buta

it tihils procedure.

. Ethyl2chiorod- ¢ -
carboxylate . .
. results obtzined in accordance

. trifiuoromethyi-5-

Exampled .
The procedure of Exam;

}
Rate of
Herbicide
(gt : i
w2 -
112
224
448
112
2.24
448
142
224
448

e mex fpog‘gt‘gxatn@slgel ds tae appropri ate
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'xychl oM de is.renoved under reduced pr essure and the resi due’ pour ed |nto '
_ce;water Extractr on with ether 10 ‘and: washing wi.t'h- 5% sodi um hydr oxi de
@esults in the 2-chloro- 4- subst.i t ut ed-.5-t hi azol ecar boxyl a

‘bur0ses of clarificati on this net hod IS sunmari zed by thgapgq'{sﬁvﬁ ng 29_ _
kchenme: - 15 = o
k5 20 25 [err]-am noacryl at es may be prepared accordl ng to known procedures '
such, as "t hat .. specified in Lutz et al, 30 Jourpal. of Heterocyclrc Chemi stry,
b/ol uie 9, Page 513. (1972) “of t-hey - ay. be pr: epar ed- by 'm .xi ng..0. 5. nol.es... 30 of
pt hyl acetoacetate or . methyl.:acet.oacetate.in 200 . of - met hanol . and: 100 -
. of “saturat ed sodium-acetate and-passing: through the approprr ate- n| trile -
; _-perfI uori nat ed i f R is -tog.be perfluorrnat ed) for: several ‘hour s. " TFhe” .
.feaction: mxture i'$-poure gnto i ce Wwater and the organic’ layef extracted -

hi th et her. The ether. sold® of 88 d8 8 aBE@nBBBated and the residue -
Hi stil.l ed. A mixture: of ‘about ..0. . nol e. of :sai.d .residue ‘and 50. n1 - 0f...35 30%.
Bnmoni um hydr oxide or sodi hydroxide is stirted for a Iong peri od "The S
-;eactron mxture I's. 35 extga Wi t orrde and t he net hyl ene

“hi ori'de’ extracts dri'ed an& c%gtéggeéégt%%% distillation of the

Fesi due results init} [err] am poacrylate. In order to nore- fuIIy

- {Ilustrate t-he rranne Ineérhrch the 2,
I

- di substituted-5- thrEazo f pr t I nventi on are

br epar ed, the fol ) axrpg ggg %2% §§§]

10 Exanple 10 Prepar & ion of .

-.thyI 2- Chl or o-4-Tri f guor,onet hyl - 5 Thi azoI ecar boxyl ate.. A mxture of 13 Qg
-£0. 0992 nol e) of ‘chl.oroge§ifong 8d f @gig cig grg deggjg (0.0928 .nol e) - of
‘§thyl 3-anmino-4, 4, .4-tFf Puofot ot dhate &nhd 50 .« of chl or obenzene® was
ieated - at: [err] for 2 hourg coolied and- trrturated V\Ath 200 n1 of
.”pet*rol eum ether,. The . - § :

5'388 “”ﬁ.°gm éép;,,%ﬁ

§_sggxsma-ams RRB

Agent (kgif)
8ss
8.96
895
8.96
8.96
836

Safeming Agent

] ming Agent .
224
448
895
224
448
896
224
448
896




45 i ght ‘!/el | ow precr pi. tate was recrystal | i zed from hexane et her to give _ @

2% 355% of white prisms, mp. [err];, which was:identified as ethyl 2, .
'-: di hy@Po- 2- 683020 662 § | uor onet hyI 5-thi 'azoll ear bo‘xyl_at.e. A mxture of 10 ggp-
(0 0415 more)y ofethyt
2, 3-di hydr g- 2- ox014 trifluoromet hyl - 5-t hi azol ecar boxyl'ate 30 m . of POCS
“fand 1 nt. 53"" Iforrram de. was held at reflux for 87 hours. The
“react{on ;&% dsa I dF i)p'?}@@'“rﬁ"’&@m qew!anaqm Apmeflerinaiotimtietdfir e
‘times W tch;s mr; |e‘ h ? Al narititetdnnsdfooing pooBGiispemertait ed
S

“sodi um Blhsasiveden &6 Idéht' 1 FEmypiuEchioshereicige
- pressur e pravioysly fookied \a.t'rgabflymeg bt ﬁfg,é: a%i%?%ﬁsie :F :E:t e eQ:t vas °

. recr yst alThe plets &re obsetved atittes ehdofBppioxiMaly 20d

2- chI or 0-ferofded FpLpeshamusieipptis Erepdnemwmmgshmeyﬂwbm vﬁrmtgx:ta@iﬂbr g@ﬁiﬁ"ﬂ:gb e

, ‘?ﬁ' :pe Afed pontaining sofi tregtesto g@ﬁth the s@jem@g @entITWplesXI, Xl 4dd XiliNprésert the résors C

,32 33 %9 ’68"“&“’3"%‘"”%" ipRCeRSpRse Withhe prerediresREXsMPEShy | :

~ 2- Chl or 0- 4- Pent-af | uor oet hyl - 5- Thi azol efgrggxyl ate. To a sti rred mi xture of
65 g (0.4994 notee) of. ethyl . acetoacet at? 00 m .. of. net hanol and 100 m .

" of saturated sodium- acetate at- [err] Was’ Introduced 100 g ;,Q_ce?(;%’hm,l ,e) of
pentafl uoropropionitrile in 3 hours. The reaction m Xt ure was poure8 into
1200 m . fawohat er. Smnmgﬂympar ated- from t heRafe@ACt | ON MK Ur €. sa'}-',n@maqueous

“sol uti onﬁﬂ%"’déxtract ed with 60:ether.: The etSafeningol ut lon was: cergdd ned with

ed [err] and concentrat ed ‘under Ageetlleldl 60 pressure. The - .

- the oil

resi.due ywag distilled to give 40 g (37% of et hyl " - _
- 2-acetyl g3gani no-4, 4,5,5,5-pentaf | uoro- pentenoate 3hvi xt ur 9of 21 8 g
©(0.0790 noke) of ethyl 2-acetyl-3-amino- 4 4,5, 5, 5-pent akd uoro- pentenoate
~and 75 -nm. of 58% armmoni um hydroxi de was sti rred for. 66 hours. Drhe reaction

m xture Was- ext r acPbehvid-chloredtier . The et her oswl Uti on wasp dried perr] and

§

" concent r§ d under. fil G'Eie'éﬂ'5r3h‘wt9ure The' redi0due was. 65 ali stil lgpd to give
12 .

©16.3g. - (g} of et (YPO¥8i8i no- 4.4, 5, 5, 5- pent"&?I uor o- 2 p%hterroa‘ee [err].
. 1.-4011. . I, stirred 65 , ) o ; ' o
' . Phenyl 2-chloro-4-tri- - - 028 T g 0
007 fluioromethyl-Gthiazole: 028 © - g 88
028 carboxylste ' ... 028 2% 89 -
112 E | _ L. 028 - 68 100 -
- Phenylz-chroro-4-trr.' T a2 0 0
- 0.07 fluoromethyl-B-thlazole- = - 1.12 0 82 =
. 0.28 .+ carboxylate . . e 142 23 100
Sz o SR T N 63 100
— . Methyl 2-chioro-detrl- - 0.07 0 0
007 - . fluoromethyl-6-thiazole- - 007 6 96
. 0.28 carboxylate L © 0.07 .68 £8
] 1.12_ _ - L 95 100
== Methyl2-chloro-4tri- "~ " “o28 K} o
007 fluoromethyl-6-thiazole- S+ . 028 0 98
028 'carboxylate O T B 35 99
. _,_1..1_2 o S e 028 .68 100
" Table XI (Cont'd) |
| | IR ' ~ " Percent inhibition
Rateof - Safenr‘ngAgent | . L - Rateof - Rice . .Barl.v .
. Lo o [ : : yard
- Herbicide . : I Safening - L Grass -
e . . Methyl 2-chl'oro-4-tri- i B 3 112 : L0 . 0
- 007 fluoromethyl-5-thiazole- 1.12 : o . o7
- 0.28 : _carboxylate oo 12 - 20 - 99

Stz 1Az .86 . 100

?ﬁz.‘f’.";‘m‘
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B 2 02Q 662 B 45 45 mixture of 54 g (Q. 23 mole) of ethyl o @
B- apjanov4, 4, 5, 5, 5- pent af | uoro- 2- pentenoate and 31 ‘g (0.237 nole) of-
hI rocar bonyl sul fentyl chl oride was held at [err] ‘for 1 hour. The reactjon -

fii xtggre was cool ed and tritur at ed with hexane. The solid ﬁﬁéé’?‘iﬁs?eﬁe wed
sh:erl \M fh \Anf ef—a

_ ard—reetystattized—fromhexane-ether to give 31 g (46%

- Ppf et hyI 2, 3- di hydro 2- oxo-4- pent af-| uor get hyl - 5- th| azol e-car boxyl ate mp.

~ferr]. Anixture.of 10 g 5 (0.0344 nfablXibt ethyl - - -
P, 3-di hydro -2-.0x0- 4-'pent &f | uor. oet hyl - 5-t hi azof e- car boxyl %F‘cent“rnlé}b:fr& 0506

- §ol e) of-. 5 pyrr d%} r}pe,i,LtSO 'm . of phosphgg,ygf oxychl QRidede WFErnb@rbid at

- Feflux er. hou (,gess phosphorUS oXYyeifbrimd de was renmpvedessnder- .

-k educe r,/essure The resi due was ‘treated wpénakgek er and. extracted- with
e ether ’sgl uti on was.dried [err] and. concentrat ed ‘under reduced

pressureer The resi-due was distilled to: -gi ve=7:5 g (71%5 o et |-

- P- chl-or e28-.pent af |.uor o- et hyd - 5=t hirazol:ecar boxyl at g, {9 60 10

_.naI "Cal' d. for: [err] C31 03; H 1.63; "N-4.52.
0 Found: C, 30. 62

¢ , 5.08. Exarrplo 12 Preparaior on ofo
et hyl - g | or 0- 45 Ek!r E’ftgq R{eOPY! - 5- Thi aa@tecar boxy| afoe. Thesprodedure of
1 | IIF
anpl egdd was rep 'z ng, net hyl ao@voacetate ia-|ieu9f et hyI
hcet oacgysate and hept afI uorobutyrom trile i0871ieu of 139 1°°

pent af | uoropropionitrile to prepare. 0.3 g of net hyl

- chl or e-4- hept af |Qstyt dgnlapdrl-5- 1 hi'azol ecar yl ate as a.° 15 (‘9 | orl ess
ki qui d; O{gérr] = 1 fygmethyfthlazofes| ¢' ¢ f of r]: C 27. ;- 7. N 4.05.
Found:

827 42, 1WA N 4. 03. Exanpl e 13440 Prepar ags on ofoo .
Et hyl-2- éﬁ?or 04- Tr| chl-oronet hyl - 5- Th| azol ecar boxyl ate..To 130 14 g;;(.-l_..OO _

ol e) of_ethyl " GQiz.chioro-detrl- T e )
: 0.07 ~ fluoromethyl-6-thlazole- . = . 1 :g L ;g _ o .
. : arboxylate R Lo i _ :
: (1,3: S ,9 _ y_' e 8 100
s Lo e T - e
s . Butoxyethyl 2-chloro-4- 0.07 0 |
0.07 trifluoromethyl-b-thia- : '. _ gg‘; _ _ c;g : gg
i zolecerboxylste Lo e om0 w00 100
we  Butoxysthyl 2-chioro-d- 028 0 gg _
0.07 ' trifluoromethyl-6-thla . - 0.28 : : lg : s
0.28 zolecarboxylate .0 0.28 e

112 R o 028 . .. 8 100
.  Table X1 (Contd) o
' " Percent Inhibition

' Safening Agent _._' . Rateef "~ Rice Barnyard
: Ziiiféde * g. ¢ o ..+ . Safening _ . QGrass
- (kglhl . R Agent (kglh) o
" Butoxyethyl 2-chlere-4- . = 112 0
0.07 irlﬂuorebmetryhﬁdhla- ' I ‘Hg IR '43 . gg
: oxylate oy o hle )
- Joleabolee - ioq o w10
e B-chloreethyl 2-ehlore- RSN 1 L _ :
007 4=triﬂr,;crcng§th\1|=t5= o gg; gg E gg
} . thlszolecarboxylate .6 -9
gfg e e . 607 88 100
— : uhlaraethvl? ohlere: .. 6w . 0
- 0.07 §=trlﬂusrambethvll tE gg o 43 _ g
: rbexylate N \ :
- | uolesrboB® - o om0 -
- _ f-ehlerosthyl 2-ehloro- . 112
SN 007 - driflueremethyl-B- w2 zg g g
R 0.28 thiazelecarbexylate ' - 12 .

142 | S 5




--acet oapet%te was. added 1.5. g of sodi um The reactl on terrper ature i ncr ease

3s¥nt ineously to 50C. .The reaction .mxture vvas .cool ed with an ice bath. T@

1 coojed r xture was added, with vigorous stirring at [err],
- 144. 3~ 3%(1 Ogarc%’%‘gé}’zrg trichl oroacetonltrlle in 30 m nutes. After corrpl et 82

~additi.on of the trichloroacetonitrile, the reactl on m xture was cool ed with
a dry ice bath NopreC|p|tate of the ethyl . '
2-acefyl - 3-anmino- 4, 4, 4- tr| chI orocrotonaﬁbgtfﬁrmad Part of the above product
.vas stirred with: | oo “of .25 concentrat ed’ 28-30% amoni urg é'drom de Jfor 2
:hours. The react.ion mxture was' then-extracted: wi'th et her.. et
csoluti or§ Bateofdri ed . Sataiiglygeand concentrated keegi Ve 180 Aled 82. 3R, % crude5 o
et hyl - riigide, 4, 4- trichl orocrotonate, . - Par Safeing hi s crude. natg;g,,ts (20 9)
was - di stlff’@d at -0.'5 -mm Hg to-give 11.7 g of Agaat fég/fy oduct , mp . 91- 95C To
“a cold (196 ) solution of 21.8:g (O 0937l e) . of -crude ethyl - - _ §
- 3-am nowdede 4- 30 trichlorocrotonate in 15 m~ of chl orol§énzene95/vas addedm g
s
;

13.5 g (01403 nole) of chlorocar bonylsulfenyl 30 chiorigd@. Thdo 0 eactl on
‘tenperature rose -spont aneously to 35C. -after the.ice wat bat
renoved. <Fhe react i Mathpli2sehiorost- Was - stl rred- atof,gerr] for1- hour qpol ed.-_and '

Ctrituraredith pet heptaiueromobweB- t 0 gi've 10.30.8p (38% of- eghyl g9 i
© 2, 3-di h\ L 2- ox0- 4thiarqlecAtbesviatet hy| - 5- t hiazo®8&car boxyl at1eg . m paed err] . A'15 :
m xture of “14.5 g (0.05 nol e) -of ethyl  ~~. 08 .. 100 100 - ' 4

02, 3-di hyd.rmhgoﬁ*gre%rga{elschl oronet hyl = 5- t hi azol ec_ar boxyl ate,~ 10.4 g (0.05
-m)l e) of '35 phosphorus pentachl oride; and 100 mi... of" phosphor us oxychl ori de
“was hel29 gwempletl ux for 7 days. Excess 35 phosphorus oxychloride was' -~~~ 20
- renpved’ uné@eodgealieotidp ilexBdcedin a FMaiNcR SidGbiRpabRE td d nd
~ the aquedﬂ%“?ﬁﬂ@@ducevm Aepredetecrniped mintblar cﬂwg?um dreén ﬁ@tg%ap&i&a:ﬁrﬁgeﬁf
. extract ed”?)l((f?ﬁ'?" hﬁéﬂiﬁuﬁ?qﬁl d)PQﬁ@iﬂo\eeretﬂm@der[a:ewmitommdamhcmweataede tha

. r educedpsn, e ,t a “'@ %ﬂe"'o ne piants giis ohpecved pirthsrrad ofppprokiendtelyri8 Savki Ca g
“gel usi ngn jN i:%r %"ts’é pi 8’?Jﬁf°é‘tﬁ‘fe?ab'3§'ve°’f‘ﬂ?ﬁﬁt'zes thp eesylisioftesty copductedof
~eluant give 2 21 ¢ o %d whi ch 40 was recrystallized from.petrol eum -
~ether at |owenperature to give 2. 13g (13.8% of -ethyl 2-chloro-4-tri- 40
chl or onet hyl - 5-t hi*azol ecarboxyl ate,-m p. 42.5-43.5C.. --Anal- Cal c" d. for
‘[err]: C, .27.18; H 1 62 N 4:53,; Ct 45 86 Found C 27 27; H 1. 66

. N, 4. 53; (_:I 45 89 o S o O ) _

Y
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Var| ous esters ‘may be- prepared by reactr ng t he corrpound of - Exarrpl e 10 wit
rSOfIrum hydrooxi de to form45 the free acid and then fornming the acid =~ -
#chloride by reaction w.th thionyl: chloride. Reaction of the acid 45
' .'.chlsarr de with an al cohol results:in the desired-ester. ERBAQOE62A8. 33 _
- § Pr eparattomof—2=tchtoro=#4=Triftuoromethyt=5- T azorecar poxy| ICACTd. A R -
gmxture of .116 g-(.0. 4468 nol e) of ethyl” - - : f
2-chl or o- 4-tr|fI uororret hyl.=5-1 hi.azol ecarboxyl ate, 18g (0 45 m)l e) of sodr um = ¥
hde)xr de, - 200 i :- of 50 water; 400 'm .- of- tetrahydrof uran: vvas stifred at Lk
- room t:enper.at ure-, for 16 hours and made acrdic:with 50 . 50 of ' S
concent rat.ed hydrochlorr c aci d.’ The ‘reaction mi xture was’ extract ed twce B
_Ewith 200 nm"of -ethér.- The ethef- tetrahydrofuran sotution was dried [err] - §
} and concentrated under ‘reduced.pressure. The-residual oil was treated with.
£ benzene and & g benzene sol utj on was' congentratied yunder §edu dpressure to  §f
_renove the Igagtwtrage §f &ter °The r%’m%ralCQI c?f c#vrg"g r%crygt’ealﬁrzed from
< hexane- ben:ene to give 76.9 (73.4% of 55 . . o
. 2- chl or o- 4.--t ri f1%oronet hyl - 5-t hi-azol:ecar boxyli ¢ acr d, -m p 131 131 5C. .
£ .55 Anal. %d for Je]l o Ce2%92 B &4 G. d45.81,aN, & 0% Found: C
. 26.07; H, §§ a, 3[15%’{34" N, 6%10 Efhm?t e 95 Pr e‘par%tr Bn of. ¥
- 2- Chl or.0- 45T ffl uororret hyl - 5- . Thi-azol ecar boxyli cAci-d Chl ori de: A ni xt ure of
}36.0 g (0. §5§4 60 mole) of the acid of Exarrple 15:and 171-g (1. 437 nole) of
't hi onyl chP~o§ Sde wege fel & ato red | ux foor 6 hgurs. @60gExgess g hignyl
| chl ori de, wass Renoved u der. reduced- pressure "an the resi due (38.71 g, 98%
' was . reacted @s descri bed in Exanpl es 16-2 .8. Exanple 16 Preparation.of - -
I sopr opyl 2- @l oro-4-Tri fl'uor o- net hyI 5-Thi azol ecar boxyl ate. The aci'd

chioride of Bxanple $5.16452 @, @and 1Q g of d,sqproganal way e dstel d at’
,_refl ux for 1% hours" E>R:e§s al cohol"'was ren ed under _ _

Rate of
Safening ’
0.56
2.24

224
2.24

Agent
tkgth)
0.14
056 _' -

2.24 |
0.14

0.14

0.14

0.56
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46 ;,GB2020662 B S ()
46 ieduced pressure.. The resi dué was . d| ssol ved in 50 m of et her The et

0! utgpn Waég‘ﬁ@?ggsgﬁmet h 'sodi um bi carbonate, dried [err] and concentrat e€4_r..

under _{ educ The crude product was distilled at Inm on a

. Kugélrohrto give 4.9 ¢ (86% of the desi red product as colorless liquid,

. [err] = 1.4655. Anal . Cal¢' d. for:[err]:.-C 35.10;: H, 2. 58; N, 5.12;C ,12.96.
Found:: C, .35.15; H, 2.62; N; 5 11; C, 12. 90.- Exarrple 17 Preparation of .

: Benz\y/t 2- Chloro4 A4- Trrfl uor onet hyI 5- Thi azol ecar boxyl ate.’” The procedure. of :
+. .Exanpl e 16 was repeated utilizing benzyl al cohol inlieu of - I sopr opanol to R 1
" .give 2:85 g of “d white solid, mp:.:56- 58C. Anal.. ‘calc'd. for. [err] '

. -44.80; - H=219N435 a,-11.02. 10 . Found - C, -44. 86;. H219 N434
iod, 11.09. - arrples
18- 28 Utilizi ng thg g&pr orﬁr Be §I coI?oI °‘ant§ t hempr8ce§ure %f %xaapl e 17

: the followi ng cgnpounds have - been pr epared. . -

i, 2,2,2- Trr chi orgetzyzliz Chl or o-4-Tri f1l uororret hyl - 5- Thi azol eca,r boxyl ate .
-'.'[err] = 1. 5094 .:15 An lg" d roded]: 3. 46; 560 N, 3. 86;
¢ a, 38. 95 ~ . GIJ. ﬁélS%uﬁlﬁ% 232% é 0%2% 23.92; ‘d;

¢+ 38.96.  2-But oxy thyI 2 Chl'or o- 4- Tr|fI uor orret hyl - 5- Thi azol ecar boxy] ate h25 =
i.-1.4683. Anal. | c'eG f OF [err] C, 39.82; H-3.95; N, 4.22;-d, 16. 68
;. Found: C. 40.07) HE%87;, M4.@22;90, %1 é,ssczo ® & g .

2- Chl or oet hyl 2- Chl ®ro4- Tri Iuor orret hy TIw azo‘fgeca._r bexyl a‘t’.e,v-[e-rr] =

E T

»
4 .

14965 g _20 =
S . .
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al.  Cal c"d. -r§ore{err] ° CR8 "59 ﬁ 1¢ 37 N“‘4 76; d f24.11. Found c, 10
6740 H, 1.408 N, 4.76; O, 24.06.: |

- But yl 2- Chl'or(§4 -olrifl lwromatdnyl %_{Tlg ag)l Qtar‘boxyl ﬁe l\[ezr]“‘ 1°4685 .
nal .~ Cal c'd. for §err] c F37.57;, % 3.15) N, 4.87. 25" Found C737.54; H
;17 N, 4.90. 8 :

G 1
xyl 2- Chlag)r(g4 TrrfI uororret hyI 5 Thr azol ecar boxYI at e, [err] g 4657

’;_al_ I'c'd for [g Go41@84s H, 4,,15‘% g 4.44.0Found® CB 45. 88 B 4.15;
4. 43. n- Octyl 2 | or o- *E Trifluoromnet - 5- Th| azol.ecar boxyl ate [err]-
L4658, 30 " Anal . Calc¢'d for [err] .C, 45 42 "H, 4. 98;. N, 4. 07

) Found: "G 45.58; H 5.05: N 4-0. 4. Phenyl-- - | R 2
{Chl @po- 4- Tr| fl uor on®gt hyl - 5- Thi azol ecar boxyl at e, Terr] = 1. 5389 Anal

lc'd. for [err]: (@&Q 94; H, 1.64; N, 4..55. Found C42 97; H 167

N}i4. 58. 35 - BEw '
't o B
p-iChl or o henyl 2-ChBdE & 44Triif | rongt h |- §- Thi aml ecarﬁoox I a‘t erfD -°°1 55525
ack b y <9 U
35 Anads. Cal-c' d for [eF(r] C-38.60: H;:1.17; N,4.09. Found: C, 39.08; H,
1.90. N, - 4. 09. Al yI 2- Chl or 0- 4- Tri.f |.uoronet hyl -.5- Thi azol ecar boxyl ate, b._p.. :
- 68E. at - 0.1 nm_ [ert]=1. 4816, ‘Anal- Calc_ d. for [err]:.C 35.37;, H1. 86_ N
"N, §.16." 40 “Found: :C 35 50;--H,~ 1.93; ‘N, -5.22. . ag -
- 40kMet hyl  2-Chl or 0-4- Tri f | 'uor onet-hyl - 5- - Thi azol ecar boxyl at ¢ e. The residue
‘wag cryStallized at' l.ow tenperature from hexane 't g g| ve 3. 25 g (95% of
 metthyl 2- chi or o- 4- tr| 1l uororret hylu5 t hi azol ecar bo%yl ate as i ght gel | ow
L prisms, -mp. ;([err] : . 8 _ o as . .
H. S S E & £ 3 :r.-; 35
. Q k= N . .
35 ] r g iﬁ ol - :
' Q2 3. g‘; o3 ) : § g8 ¢ % = %
- < 88 £ 2 523
> .9 E" ' SEX 953
kS (] §. — O 0 '->'. s 4
[ =28 58 £st .40
- 8 , 4 £S€E 0 1 1 £33 | 528
o s - 45
. 5% g v ., 8 3 8 8 8 8 8 38 3
50 S g - Z'i’ . ég:
L 5 5 5 5 553593
$ 35 5 5 2 £ 2 5 5BE2SS
= £ £ £ © © @2 ZEed%>0o
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As noted above crop plants may be protected from herbicidal activity by treatmg the crop seed W'th the :
safening agent pn'orto planting. Examplesnlustratessuch activity. _ o
: The .
. . 60 Exggp{‘eufn seeds were treated with a solution of the appropriate safeing agent !r‘; dfg‘t‘:;::::t::;ium
| olver?twas evaporated which feft only the safening agent on the seed. Untreate :27 o Soop soil cover
ds were planted in pots. Selected weed species were planted in separate potsh 2 e ide. Approximately
?ee laced on the pre-seeded pots. The soil surface was then treated with the elr beorvod when |
;‘l":;ywsa;fer the results were observed and ‘recorded. Table XVI summanzesthe results obs : 65
65 tests were ct;n,duc'ted in accordance wrth Example 8. :
P : o L R - “ s o~ <
L . - . ewew i.s 3312338853
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naI Ca;lcd for [err] C, 31 72 H 177 N 617 45, Found C, 31. 88;
" H 1807 N, 6.20

y rppar gyl 2- Chi oro-'4 T fI uoronet hyI 5- Jhr azol ecar boxylﬁﬁéomﬁﬁﬁlﬁ(ture@of o
4. 63 -g—-0—62-+rptey—ef—2—ehlt-ero4—trifttuoromethyt=5-thiazorecarboxyl i c
geids 2.42 g (0.02 nol e) . of propargyl bronide, 2.59 g (0 02 nol e) of -
' '?‘ |sopropyl ami-ne/ and 50 m. of nethylene chloride was stirred-for. 16 o
jours. The methyl'ene cht.ori de sol ution‘was washed successively:w. th-diluted
bydr &ehl ori ¢ acid and sat'urated sodi um bi car bonat €, dried 50 (I\/gSO4) and . -
. doncentrated under reduced pressure. The residue was’ Kugel rohr. distill ed: to
give propargyl -"50. 2=¢hl.or 0- 4- trifl uororret hyl -.5-t'hi.azol ecar boxyl ate as a™ -
~gol.or l-ess Irqurd Anal . Calc"d. for. [err]: C 35.63; H 1.12. Found: C, 35. 59
, 1.29. The Rrd-di substjtyted;5-4hi agol an,bowlatesoofmtrke i ngentg ong may
| so be pr epa%e&bl‘*r n§acco‘# d?nc?wéfh t%e(3 gg fd'Hovvr ng reactr on sctr‘lqerrerg
5 47 - 20 e GB.
020 662 3555012) o

3

r|
-
rr

0 25 X BOE g&or dance vvrth the above reactr on schene, ket oesters in
hl or of or are dded drapwise &0 bne 30 cequevaerg of sg@lf‘aryl Zhl%rife.
‘he reacti §13<?‘ure is held at reflux for a nunber of hours and ‘t he _
il orofornearem%ed under reduced pressure An equi nol-ar porti on_of the -
esul tant &- cﬁl@ro 3- ketoester is. S L |

i S W L B LY rn'm'
a

g E%g ©. © v 0 _;a' - ® _.ea- ) ©c 2 « .g'._o ':"-"2' “.’I._ o :
. i.eseo'ggEc 8 88°8RE B8
by i a4 7’{%
X R L | "%@g 5% &8
% é é% =...=~.% T oy %%E LR E%‘ E .. :
~ 2 E & E QE | 'E‘E
BIRE | B fid
_ Ecl ® € R ! € R E& R
8 o '
‘SE} o ] N
| §58 | s e §¥E 8B E 8B

‘Alachlor - 028 -~
'Alachlor..-__ 3 o .
Alachlor

Alachlor
: AIaf:hlor

‘Alachlor B

Alat_:h_lor'_._ |

" Aachlor o ._

A!aehlor. S

Alachlor

Alachior

' Aladi!or, i

A!acﬁlor |

. Aachlor -

. 'Aladﬂor '
Alachlor




-added to ¢ hiourea in ethanol
“then #2noved under
~biicar bonate solution to. give a 2-am-no-4- aIkyI

aci d3sest efiB 2020468t8 on of sai d ester in concentr

and held at

ref | ux for
reduced pressure. and the resi due neutral’i zed ‘wi'th sodi

i‘
Gg ':

16- 20 hours. -Et hanol

5- 35 thi azol ecar boxyl i
ated -acid is diazotized at

_[erri—vw1+r—€5’sualuntnltrlte The resulting.di
poured into the correspondi ng cuprous halide or
After .gas evol ution has subsjded, the reaction:
-ether*“The et her..extract
purified by ei.t her Kugelrohr drstlllatron at
chronatography 40 Exanpl e 29"

40 Preparat.i on of Et hyl

azoni um.salt solutionis.
pot assi um_i odi-de” sokuti on.
‘mXture-is- extracted W|th

is dried and concentr at ed- and -t he resrdue 18-
reduced pressure -of - by

2-chl oro 3 oxo pent anoate is prepared from et hyI

3- oxo- pent anoate and sul furyl

chloride utilizi ng the procedur e of Bankowskr '

- et at; -Rocz.

mol e) of eth I‘EﬁThI or 0-3-Bx0% pe
@%hanol

and 30 nl. o
~under: 45 redge@
sat@urated so@il
" col l-ected tog
" from- et hanol &
2-anm-no- 4- et
sol ution of . %
‘2-ani-no- 4-et
concent r-at ed
in such a wa
reaction mxtu
of 3:5g.- (0,0%85

%J
g -t hi azol ecar boxyl ate -and

& was stirred for.30 minutes and .50 poured intoa sol utlon -

WOl JMeyw 490 Page 1899: (197 xgur @ ofg 9.8 @ (0. 0515-
98 ﬂt aioa?e J[ 3)2 OEISQNDI e) %f t hiourea .

was hel d at reflux- for 17 hours Et hanol - was rem)ved

pressure and the resrdue was treated vvlth 300 ni.

bi carbonate sol ution. . The: 45 solid precipitat e was _

1 11e2 gof gwhigt eosoki de nRp. s[eﬂ] s/\,hl‘ﬁ:h "trvas"r@:rﬁtal lized.

jive 7.7 g (75% of ethyI o

$-thi azol ecarboxyl ate “as col orI ess pr| shs, “m p

(0.0349 nole) of ethyl - .

[err] 'a-

. g of CasOs |n 60rﬁg1 S
ﬁ/as°adﬂed‘&3dr8pV\,Pse a - §ol &l 6’h & BN® i D %f wat er
that the reaction tenperature did. not exceed 300C.. The

mol e) of  cuprous chlori.de in30 m. of 6N HCL. The

"resulting dark blue sol ution
ether: The '‘ether ol fti 8n Was
_pressure

The resi due was Kugel rohr di stilled at 2. nm-to give 4.35 g of .

W S B ke

yel  ow |i qui d-which was chromat ographed on silica gel

to give 4.0 g (52%

of the desired product as-colorless li qU| d,.

gglc d. for [err]

[err]— 1 5189 55 Anal

C4373H459 638

isopropyi 2-chloro-4-

- trifluoromethyl-5-thia-

zolecarboxylate

fluoromethyl-5-thia- _i

Aliyl 2-chloro4-tri-
zolecarboxylate

112
12 E
112
112

448
- 028

" Maddor
Alachlor
Mlachior

 Mschor
Nachilor
Alachior
Alachior




_und: @ 43.88; H 4. 62; N, 6.34." Exanpl e 30 Preparatlon _ : @
o Etghy/l 2- Chl or o- 4- Isopropyl 5- Thi azol ecarboxyl.ate.' Ethyl ' ' N
& ch mro 4 net hyI 3- oxo- pent anoate IS prepar ed |n accordarm:zeogmgghgt he 38

tets e : e is S
(P 0799 nol e) ‘of et hyI 2-chloro-4- rret hyI 3- oxo pent anoate 6. 1 o} (0 0802

: Ie) of ‘thiourea and 60 ' m .. 60 of et hanol was -hel d at. reflux for 21
“hours. Ethanol was renoved: under reduced pressure and t'he reS|duaI .oil was -
t.eat\e‘d with 400 m . of saturated: sodi um bi carbonate sol ution. “The '
 Prreci p|tate was coIIected to give 14.9 g of " white. solid; mp. 172 1740C

whi ch was - recrystaillzed from ethanol -water  to give 13.6 g (82% - of “et hyI

g ami no- 4-i sopropyl - 5-t hi azol ecar baxyl ate as. vvhlte prrsms mp [err]
~‘Asolution of 244 g (0.01 0 nole) 65 of ethyl: :

2- ani no-4-i-s0 §|@/I 5- i @olPcy bchylategar@ 08l g ofg Cgsog i g 4@ m
- foncentrat ed:l@,grochl oric 65~ - 332020 662 B
#8 acid was @)Ped with an ice bath -Wen the tenperature of the reaction
¥sol ution dr ﬁg@ bel ow [err], the hydrochloride salt’ preci pitat ed out. of -

sol ution.: F8action nixture was-all owed:to warmto.room tepperature and"
fthe hydrochl B8 Sei sl t Sr &HuS 1 2 diBsRvel agaiB. Bo Bhe2ab8ve@sofut i on was
- "fadded dropw§é§ 0 g (0.0144 nmote) of [err] in 10 m. of watef in-15 .
m nutes. Af t‘g Sonpl etion of addition of the NaN2sol ution, the feaction
mxture was gtg red for another 5m nutes. Cuprous chloride (1:0Q: g,O 010
mol e) g;ad:edctocthq,,a Ve, sqlut ko vi gorgus_evgl uLiopn o gas
occurred \'Ilyaréhd§ﬂ< bl ué m xt %eect ur:gnedél rhbghtabblﬁe %ft‘ér %tllrbrlt%g 5
{minutes. The igAction mixture was extracted twice with 50 nml. - of ether The
jet her sol uti o® Sas washed successi ‘vel.y wi-th water, saturated sodium
bi carbonat e .and. saturated NaCl sol uti.on, dried [err] and concentr at ed under
'ireduced pressureet o<gi g g§8gg e agl owhlosh dvas.ncrgstal Ibzed fLom,o '
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10 hexangto glve00590f 2, 2" - brs(ethyl R , |
" 4- |sgp~ropyl 5-thi'azol ecar boxyl at e) as whi t'e needl es m'p [err] 10 The. _
nﬁ 028 goncentrated: under. reduced pressure and the residue was
ro toqrao Ed on a silica gel colum with [err]-potroleuwm-ether—as
el uanf.” The first fraction (usr ng 1 1. of l%ether-petrol eum et her as
el uant) contained 1.2 g of "oil “which was di'stilled" on a Kugelrohr at 2 mm.-
(pot tenperature [err] to give 1.15 g (49% of ethyl ' :
.2-chl d%0- 4- |sopropyl thrazolecarboxylate as a colorless Ilqurd [err]
15=1.5145.. *
15 Anal-, .Cal ¢’ d.” for. [err] ' C46 24 H, 5, 18 N 5 99 Found C 46 40 H
5.22;-N, 6.06. Exanpl e 31 . Preparation of- Et hyl . :
2-Chl or0- 4- t But | - 5- Thi azol ecar boxyl ate. UWilizing et hyI 2-ch| oro-4, /
4- di met hyl - %eZngegt apoape gndyg hg ppcaue Q_Eﬁarﬁl-é"Sl.,— e&hyl .
- 2-chl or-0- 4- bug @ 5-1 hi azol ecarboxylte is prepared. = 20 Anal. Calic'd: for i
y

Jerr]: C/ 48§4§,oH 5.70; N;.5.56. Found C 48 41 H, - 5.73; N 5 62
‘Exanple 32 P gation of Ethyl : _

- 2-1 odo-4-Tri 8 g gnet hyl - 5- Thi azol ecarboxyl ate To a coId [err] soI utlon of
40925 (0.EESRoI®) & @h@ 2 8 9 8 2 8 ¢ B 2
2-am no-4- trlé. dbr onet hyl - 5-thi azol e- car boxyl ate, prepared accordl ng to U.
S. Patent 2 2,726,237, in 30.nl. of 85% phosphoric acid and 30 . of
70%nitric a %'Was added a sol ution of: 1 26 g (0.0166 nol e) of . sodi.um
nitrite-in 1 € Of water Jin 10 _m nut es. & I §aCt m gt uge [&asmstlrred
for 10 m. nut: 3 poured &t@a%o%tl n"of 106%l # %t a§5| um Tod™de in.
100 mi:. of wa &I’u The reaction m xture was stirred over ni-ght and. ext racted
with et her Th&‘at her solution was dried and concentrated and thé residue
30 was .chromat ographed on silica gel to give 1.5 g of the desired product,

mp. 75-76C.° - ‘& 3@ Anal. Igc%ccd f@r %erg%] oC, m23§94$ He 18445,; Ng 3. 99;

ing

1 36 15 Found C “23. 93°

S -3 : o s |
N : CRUE + 8 g g8
= £ L - o W Nt B
¢ $Fr | 1is ST 1
% ,§3 _E'E-g_ CO EEE . 1 -::E% CR %E-.g : ot .
N~ 38 528 R ge8g
] S27% _e§ 88 £27%
g £E3 R Zge E 4
& 323s 523 2% 23E .
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fge 1 8% 853 085351353
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Expnpl e 33 Preparation of - v L R @
Etfy 2= Br omp- 4Tr i 1 uor onet hyl - 5- Thr azoI ecar boxyl ate To a sol'ution of 4.5

(0419187 35 nol.e) of ethyl = - PP L

REXIN hyl-5-t hi azol ecar boxyl ate’ in. 50 .. . GF28208631Rs s photti ¢

adi d at [err] 35 was added 25 nl. .- of nitric acid. TOs::thIS mxture was

ed dropw se “ate [err] to [err} a sol ut:i-on of:4. 0--g. (0.0579- .ol e) of _

iumni-trite i n 20 nl:° of water in:30=m. nutes; Thi.s m xture was-stirred .
1bc”m nut es at {err] to’[err] and poured-into.a solution of 2:70 g

_ .0187- ol e) of. freshly prepared cuprous  brom de in 20 m-. of hydrobromc
"aeld Avr ‘gorous.. ‘evol ution. of. gas occurred.” The, reactron mxture was ‘sti rred

4r 5 40 minutes and di'l yted.w th water;, The sol'i.d .suspensi on Vst ltered

-'_d air-driedto-give 4.8 g of solrd whi ch 40 was. chr'omat ogr.aphed on -

5 1.ica gel -usi ng et-her? pet r.ol eEn@et her Jol 4) as el uant . The first 1 1iter.
eluate: gave 3.7 g of solrdﬁtﬁach was re'Bry'§taII|zed from petr:ol eum et her .

0 give 2.9 g (51% of the d@si rsed pr oduct as. ‘whi te needles; ferr].

fnal . Calc'd."for [err]: C 88@&4; H 166 N 4.61; Br 26 28 45 Found
:,2765H165N461 r%2627' - |
#5 Exanpl e 34 Preparation Qrs§g. Q ST e
Ethyl 2- Fl uor 0-4-Tri f.l: uoronetg‘%-gS Th| azoI ecar‘BoxyI ate. A mxt ure of 26 g
'0-1 nole) of:~ethyl-2-chl-oro gri fluoronet hyl - 5- thr azol ecarboxyl ate 37 g
(0.55 nole): of - ‘potassi-um f1 ugr &e, andOllgof :
1, 4,7,10, 13, 16- hexaoxacycl oogtsafecane (18- CRG/\N—B AI drich Chem caI - .
t,onpany) was -hel.d at’ refl ux s 50 I®urg. &ince an :analysis- shovved the '
feaction to be |ncorrpl et e, Q,t er 45 g (0.77 . nol e) of potassr um 50
| uori dé was added ‘and the're ion nixture-held at reflux’ for.64 ‘hours. To

s5aid mixture, 0,15 g of 18- 6 and an addrtronal 27..9 (0. 40 ol e) of.
‘pot assi-um was -added and-hel d- at ref Lux for 22 hours. Due: to poar - cool ing
pver.ni ght- some of the sol vent"’ “had evap& ated.® The reaction m xfure was
fool ed and 300 m . of"- acetonrtrrle added. The acetonitrile was: frltered and '
Yoncentrated. The resrdue was Kugetrohr distilted to 55 give 13.7 g-of-a -
fmterial - which was. separat ed by spr nni ng band coI um at 15 m Hg to gr ve,

grzgof the 55 . _
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- desi red ploduct [err] = 1. 4348 - Thi azol ecar boxyl ates of -the inventi on in / )
which X .i's | ower al koxy or phenoxy.or substituted phenoxy may be prepared :
e .

by re tin genat ed anal:ogue W th sedi um al koxi de or phenol in:th
pr esence o%ép%&gg@ gm carbonate. 60 Exanple 35 - 42
60 Preparation of Et hyl.2- Phenoxy-4- Trifl uor omethyl - 5- Thi azol ecar DOXYT at e.

m xture @k nbtedGetbQedWeedBletiks e HbMY
2- Chi QT atebbbwien m@&@ﬁﬁbgﬁm{eﬁ Ly ete%'": g ?58352“3""?"3 A
- phenol; 2.76 g (0.02 nol-e) "of K7CO3 and 50 fg acetone was hel

refl ux f(ﬁ‘a’@”d%t s. Acetone was renpved under reduced pressure. The re5| due’
was tre té’&"m’st eaffi erep anduwyeed wene sepded at fBet0Rd cm. dBth ineRdyeift Isoi sal. Toesoiltsshedr | &d
[err] aﬁ. %ﬁ”s rgc:cgfﬁt;r agfﬁﬁru@ragrrwaereu felyd8 diava laterthe plastsiwgrrdbsenwsidiand was
heated Wt HeXane ds"gh'd’"f‘?slﬂteé?s@lﬁ:?tfsﬁFW"%?SJ in accorgance with Example 9. .
GB2020662 B . 49 4. 8 g (76°/c) of - the dﬁfgé ZW pr oduct, mp. [err]. Anal:

Cal c' go for [err]: C, 49.21; "h, 3.18;

N, 4. 38. Haxadiqel € 36 RatePr epasfaiingon of -

: Ethyl 2- Et hoxy- 4- Tri ékgtbpxymagemy| - 5- Thi azol ecar boxyl at e To a vvar m sol uti on
‘of sodium 5 ethoxide.prepared from2 0-g (0: 0869 rml e) of Na and 50 m
et-han # Alpsblopdded. 54#8g (0-02 role) of jethyl w

2-chl . OAla h’tl’l fl uor(hget hy ‘rizt hi azol ecar boxyl ate The m- xt ur e was stl rr‘éd
for 4 hours Et hanol™ Was- r ggd under reduced préssure. The reS|due was

treated with water and ext {aeded W th ether: The et her sol ution was-washed = |

‘Wi th saturat ed sodi um bi Caklthipaithia- dri ed [err] and concent rat ed. under

reducad pressure. The =~ zolecarboxylate‘ , o . 20
2-Chloro-N- 4.48 -
{2-methoxy- .
© . 1-methyi- 4.48 Ethyl 2- . o S :
25 ethyl)-6'- .~ chloro-4- S T O .
: gthylo- - " trifluoro- S o h '
aceto- , - - methyl-5-thia-
toluidide . zolecarboxylate
30 2-Chloro-N- 3.36 _— S . .30
. -(ethoxy- . - _ ST i . o _ _ :
methyl)-6'- 3.36 Ethyl 2-
.. ethyl-0- . chloro-4-
- aceto- .. - trifluoro- .o . . N ) :
86 toluidide o methyl-5-thia- T o _ - 3
. - . zolecarboxylate : P
40 o . e Table XVII ' B R 40

Percem Inhlbltlon

" - Rate  Corn Sor- Rice Jimson Morning Barn- Pani- Fox

A

41.-Found: C, 49.27; H/3.19; 10

of .

. 45 (kglh) - ghum weed Glory yard cum tail . - 5
| L, s T SRR
e 28 77 100 8 s 10 100 100 |

.50 224 13 33 100 83 60 10 100 100 i

Ces L T e

- 82 8 100 82 42 100 100 100 -

224 . 23 28 100 8 40 100 100 100

e ke R 60
6 8 - 100 89 - 5 100 100 100

88224 32 es 100 :88 - 70 10 100 100 B




L

- residge was distilled to give 2:2 g of the de5| red product as an oil, @
Ep 11 0C. at Olmn [err] = 1.4776." 10 Anal. Calcdfor [err]: C, 51.86;
._7 5; N, 4.03. Found: C, 51.36; H, 7.03; N, 4.57, * . d@%&% 87 43 |
- P epa ation .of .Et hyl:.2- Et. hoxy-=i4-Trifl uor-omet hyl - 5~~Th1 azol ecarhoxvliate To a
cdl d {err] solution of sodiium 16 ethoxide, preparedfromO0.46 g (0 02 nol e)
- off sodi Lﬁﬂeaﬁtdleéﬁhn{lﬁles iRbtraty thﬂdweeﬁlhala(hhrbomaesaﬁhb.ﬂedént&wgnt(dﬁ afisef(iFn wodcing  of
‘etthy|  Detividarinjuryté erof plarts, espedidily borBhuntundricd. Ewafsmng@gamemaﬁb qumthaple"t S
f ar me g Jocusresdi raixtatey Jmtwreaf@the@w'qufa?’f'éeW"Héa‘teé’f’d“ egw t -
{°§ % of
bi lde :

pour ed eﬁ%'aeare@nmﬁwmwem \W§§"ae AN

the. dé ‘ihsa gigidaolioy *%vg P%ag ’L‘g"" fre églf %‘“ "%{‘f’a‘

: a ndin e in &, h8rb
T\ 40 1 a?l'f%zya;)tn a rat&tJ mgio i1 (;Nefeéb@g 5tcr>51)parts

(2' 4"r hG c%ﬁ@ﬁgnﬁ@xgé)\t&nththbreEf-an?lb&i@lh&D&tH@@hydlmlealodbdlnh)ehelbeldaf 6. 24
(0. ﬁ&amhg)geaformnhmbttﬁreohhayrbeamlimbﬁwhqﬂiurﬁt«tnmﬂazmawdrfﬁgxgﬂltam@wanasg' g 10

0. 03 resljugynt ixfliqaid orsolid formh.dixsprie emwmnaﬂm 0 rﬂtmrweéydﬁan

“gar r admixing pai ] age! di t ext
_asbfggﬁp arrgg%dﬁdmm 8p %@?6?@3@% g a RFH #?éa% by egga u:[ a%@ th -
: S,
’ 1§ t eﬁe SQ C&zﬁwd olid, a s to'f&@a-ﬁ%‘iigmasﬁ'ﬁ
ucceSsys Sl ag% br‘éfﬁu Iy @rnamys&ém om Etanaoftmedi um
hydr oxi dWh ghfle hef cldéﬁaﬁﬁmg iEure therboftte thaplava tocal; usth! {ireiyrdividedd
_.toncentgolid euﬁuers'l'émel extersiertureiude, Sor ammp}asﬂxatalcs.z-bmb, puntiee, ﬂ@ﬂdﬁ:@orvm@}asve‘ﬂ&m@ﬁg
1 589%) . ORullers berth, Sulfgr2powdated dorl nbwaer mmé nntfh%t' Pnnlkdschm%b?'%aﬁ

q\vca?zos

h - meoeTy@lgpl,llguldﬁq ts eefuyl Lclu@(jor Ia,s gplven '
N, 4. 22 ene ch compositions, particularly qmds an %}% nth 34
u i ren #%sitn N
ééﬂg’ itién d@ﬁmogmahﬁétﬁ\géﬁérﬁs

ondi surface-a ive agpnts In amoun
$i28 Gone Ja Mﬁf é‘i B B DR CouPoe B
. Gdnfs afldiérA@sifying agents are Included therein. Such surface-active

25 agents are well known and reference is made to U. S, Patent No. 2, 547 724, Columns 3and 4, for detalied - 25

examples of the same. B
Compositions of this invention generally contain from about & to 95 parts herbicide and safenmg agent
. about 1 to 50 parts surface-active agent and about 4 to 94 parts solvent, all parts bespg by weightbasedon .

. the total weight of the composition.

30 The application of the herbicide, sefening agent or mixtura thereof In a liquid or pamculate sohd formecan 30
be carrled out by conventional techniques utilizing, for example, spreaders, power dusters, boom and hand
sprayers, spray dusters and granuiar applications. The compositions can also be applied from airplanes as a
dust or spray. If desired, application of the compositions of the Invention to plants can be accomphshed by
- {incorporating the compositions in the soll or other media.

. =35 Theabove sxamples also illustrate that the crop may be protected by treating the crcp sead withan 38
: cffoctive amount of safening agent prior to planting. Generally, small amounts of safening agent are '
) roquired to treat such seeds. Table XV lllustrates that a weight ratio of as little as 0.6 parts of safener par
' 1000 parts of seed may be effective. The amount of safener utilized in treating the seed may be Increased if
desired. Generally, however, a weight ratio of safening agent to sead weight may renge from 0.1 to 10.0
40 parts of safening agent per 1000 parts of seed. The datermlnation of the affectwe amount of safening agent - 40
. required ls well within the skiil of the art.- '
Since only a very small amount of actlve safening agent Is usually requlred for the seed treatment, the
compound preferably Is formulated as a powder or an emulsifiable concentrate which can be dilutad with _
water by the seed treater for use In the sead treating apparatus. Of course, under certain conditions, it may
45 be desirable to dissolve the safaning agent In an organic solvent for use 8s & seed treatment orthe pure - 45
_ co'npound alona may be used under properly controliad conditions. ~ -
- There are thus also provided by this invention novel seed treating composi ions ecmtalmng one or more of
~ the described active safening agents intimately dispersed in an inert carrier or diluent for the intended use.
* * Such carriers may be sither solids, such as talc, clay, diatomaceous earth, sawdust, ealcium carbonate, and :
50 the like or liquids such as water, kerosens, acatone, benzene, toluene, xylens, and tha like in which the active 50
sgant may be aither dissolved or dispersed. Emulsifying agents are advisably used to achiove a sultable
emulsion If two immisclble liqulds ars used as a carrier. Wetting agents may also be used to aid In dispersing
the active safening agent In liqulds used as a carrler In which the agent Is not completely soluble, -
Emulslfylng agents and watting agents are sold under numerous tradenamas and may ba sither pure
g5 compounds, mixtures of compounds of the same general groups, or thay may be mixtures of cornpounds of BB
different classes. Typlcal satiefactory surface-active agents which may be used are alkali metal higher '
slkylarylsuifonates such as sodium dodecylbenzene-sulfonate and the sodium 8alts of alkylinaphthalenssul
~ fonle aclds, fatty alcohol sulfates such as the sodlumn salts of monessters of sulfurie acld with n-aliphatie
4 sgloohols contalning 8-18 carbon atome, long chain quaternary ammonium compounds, sodium salts of
60 peireleum-derlved alkylsulfonie acids, pelyathylens sorbltan moneolests, alkylaryl polyether aleohols, 80
water-seluble lignin sulfonate salts, alkall-easeln sompositions, long chaln aleohole usually sentaining 10-18
- earben atoms, and candansatieﬁ pf@dUltﬁ af ethylene axlde with flttv Eélu§, alkylahﬁngls and memaptams.




Exanpl e @ Preparation of N,

N-Di athyl - 2- Chl oro-4-Tri fl uQ_r'o'ffét'hy'.l".i'-‘s-'"”'l"hi-:'i""zo.l'_',_'(_alca_r boxamide. To a - L
Wl | - st l-rrggg bﬁ(%éitéon 35 of 4.0 g (0.0160 nole) of the acid chloride ofss
it i :

-Exarﬂ?l_e 1 _ —m . of etherwasadded dropwise 2 34 g {0-032: — 35-Mbi€)
~of diethylamine in:5nf. of ether. The insoluble salt was filtered. The

et her sol UEI_LO._[I wanwas hed. weregurdtibh @f thewmieaity agmbtsconcent rated under reduced

pressyre. .The residue was crystallized from hexane :at | ow te rature:to

i ve 4/Tha. bffisutisButsdSitialopybmieciisang deryeivaackthe isdeinadormulaayPe oy (1
the gr o.

~ o~ . 7mrepaged-generallytilizing pne oogdures, fe fi od ercompasses f eparation of _
8’- 31_@@@(3,3%i%?0-4@;u 'sr:?ta”t’ed- -th’iglz'o ég%oxya es b@e@ﬁﬁb pg?tio'r?sff ﬁmmﬁ é%nd SMlior9- 75’
; r’e a-r'%cr' yisulfen tchloride. rystrglliz jon of the res Itimmﬁc_tur from hexane yields t rlafe_MRY be
prepar -%g; /3.4 %@%sﬁ teli B&hibZofeEarktixligte Whic mfailf‘e cBRIBREYIH thdlaSprogRat. 2-disauapl e 40
Pr epar gk jusfityteé-5-i4bigesy Llﬁte reaction with excess phosphorus oxychloride. Excess phosphorus

2- Chl oggctfforidd isrbrhel@E Ot fRfilcedpradiiieand we asibgepplied infGeeyatdviintudvion witheethep

M Xt y§ endedastiddwith §o0soditi:ydmokidg resfits 'etuwéchlorod-substituted-s-thiazole_carboxvlate._ For 10

2= chl opuspases ofclatificatiamtbisimethog issnmptizedushefeligningsenemes g (0. 45 nol e) of 46
s_o_dl um hydroxi-de, .200. m. @f water and 40Q m .. of tetrahydr of uran-was
stirred at room:tenperature for -16° 45 Rours: The aqueous sol’uti'on .was .
conc?ntr'a't"ed 'a':nd"d%i'e‘ﬂ"lﬂwdér'%'cuum;to"_lg'T,_\?e"Fh'e%ma_l t-of 7 4B
2-chl Bro-4-t rifi u_O'r-:Qrmzhyl' -5-t hi'azol ecar boxyl at'e, nonohydrate as a white
solid;, mp. [érr]=Anal ® Calc'd:" for [err]; C. 2 2.10:. H . 0..74: -N; -5. 16. .
Found;. C, '22..14;.'H. 0:71; N, -5.21, .50 Exanpl.e- 41 Preparati-on. of ...~
Triethanol ami ne "Salt .of . ULl e el e e LN
2- Chi2or 0= 4- Tri f | Uor omet hyl - 5- Thi azol ecar boxyl ateAcid. To a:col d[err] -
sol ution -of-6.93 g (.03 rtol e s e

e)- of . _ : . '
2-chl or 0- 4- i £1%6fo mﬂteg't bt a’z"BheTé#de'i ~&T @i n 20 m. of ether was.

“added 4. 4_37_'gf":.(.'05033n nol 8) of triethanol ani.ng. Tike reaction m xture was .
“stirrgd at _'r'Q_c')_';m_'t__:e_r,?mg ature for 18 hours am\ give 8.78 g-
of the-desiré&d’ produst |

o

i ; mp. [err]. 55" ‘Anaf: Calc'd for [err]s C,34.69:

L e 55
_ p-aminoacrylates may be prepared according to known procedures such as that spacified in Lutz stal,
‘30 Journal of Hsterocyclic Chemistry, Volume 9, Page 513 (1872) or they may be prepared by mixing 0.5 moles 30
_ of ethy! acetoacetate or methyl acetoacetate in 200 mi. of methanol and 100 mi. of saturated sodium acetate
" and passing through the appropriate nitrile (perfluorinated if Riis to be perfluorinated) for several hours. The
reaction rixture is poured into ice water and the organic layer extracted with ether. The ether solution is
dried and concentrated and the residue distilled. A mixture of about 0.1 mole of said residue and 50 ml. of
35 30% ammonium hydroxide or sodium hydroxida is stirred for a long period. The reaction mixture is
_extracted with methylene chloride and the methylene chioride extracts dried and concentrated. Fractional
distillation of the resldue resuits in the p-aminoacrylate. _ : : '
in order to more fully illustrate the manner in which the 2, 4-disubstituted-5-thiazolecarboxylates ofthe .
. present invention are prepared, the following examples are presented. T
' Example 10 o . o :
 Preparation of Ethy! 2-Chloro-4-Trifluoromethyl-5-Thiazolecarboxylate. A mixture of 13.0g {0.0992 mole)
of chlorocarbonylsulfenyl chloride, 17 g (0.0928 mole) of ethyl 3-amino-4, 4, 4-trifluorocrotonate and 50 mk:
" of chlorobenzene was heated at 135°C. for 2 hours, cooled and triturated with 200 ml. of petroleum ether. The
. 45 light yellow precipitate was recrystallized from hexane-ether to give 12.2.g (55%) of white prisms, m.p. ’
121-123°C., which was identified as ethyi 2, 3-dihydro-2-oxo-4-trifluoromethyl-5-th iazoletarboxylate. A
- mixture of 10 g (0.0415 mole) of ethyl 2, 3-di hydro-2-oxo-4-trifluoromethyl-5-thiazolecarboxylate, 30 ml. of
POCl3 and 1 ml. of dimethylformamide was held at reflux for 87 hours. The reaction mixture was poured into
500 ml. of ice water and extracted three times with 60 ml. of ether. The ether solution was washed with
50 saturated sodium chloride solution, dried (mgS04) and concentrated under reduced pressure to give 10.2g
of light yellow solid, m.p. 57-60°C., which was recrystallized from hexane to give 9.95 g (92.4%) of ethyl
2-chlorp-4—_trifluoromethyl-E-thiazoIeca'rboxylate as light yellow solid, m,p. 568-59°C. _ :
Anal. Calc'd. for C;HsFsCINO,S: C, 3,32.38; H, 1.94; N, 5.40. - o '
. Found: C,32.33; H, 1.98; N, 5.35. S R
56 Example 17 : : o . S . .
Preparation of Ethyl! 2-Chloro-4-Pentafluoroethyl-5-Thiazolecarboxylate. To a stirred mixture of 65g
~ {0.4994 mole) of ethyl acetoacstate, 200 ml. of methanol and 100 ml. of saturated sodium acetate at 50°C. was
introduced 100 g (0.763 mole) of pentafluoropropionitrile in 3 hours. The reaction mixture was poured into
- 1200 ml. of water. An oil separated from the reaction mixture. The aqueous solution was extracted with
80 ether. The ether solution was combined with the oil, dried {MgS0.)} and concentrated under reduced
_ pressure. The residue was distilled to give 40 ¢ (37%) of ethyl 2-acetyl-3-amino-4,4,6,5,5-pentafluoro-2-
" pentenoate. A mixture of 21.8 g (0.0790 mole} of ethyl 2-acetyl-3-amino-4,4,5,5,5-pentafluoro-2-pentenoate
and 76 ml. of 58% ammonium hydroxide was stirred for 66 hours. The reaction mixture was extracted with
- ether. The ether solution was dried {MgS0,) and concentrated under reduced pressure. The residue was
85 distilled to glve 18.3 . (88%) of ethyl 3-amino-4,4,6,5,6-pentafluoro-2-pentenoate, n® = 1.4011. A well stirred 65

36
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55
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Itered to give 8.78 g(?%ﬁ% ] ._
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nJury Paund: C, 27.42; H, 0.87; N, 4.03. - . o .
" Example 13 i .
20 Preparation of Ethyl 2-Chloro-4-Trichloromethyl/-5- Thlazolecarboxy/ate To 130.14 g (1 00 mole) of ethyl 20
. acetoacetate was added 1.5 g of sodium. The reaction temperature increased spontaneously to 50°C. The
reaction mixture was cooled with an ice bath. To the cooled reaction mixture was added, with vigorous.
stirring at 30-50°C., 144.3 g (1.00 mole) of trichloroacetonitrile in 30 minutes, After complete addition of the
trichloroacetonitrile, the reaction mixture was cooled with a dry ice bath. No precipitate of the sthyl _
26 2-acetyl-3-amino-4,4,4-trichlorocrotonate formed. Part of the above product was stirred with 100ml. of 25
" concentrated 28-30% ammonium hydroxide for 2 hours. The reaction mixture was then extracted with ether.
- The ether solution was dried (CaS0O,) and concentrated to give 180 g {82.5%) of crude ethyl 3-amino-4,4,4- -
trichlorocrotonate. Part of this crude material (20 g) was distilled at 0.5 mm Hg to give 11.7 g of pure product
m.p. 91-95°C. To a cold (10°C.) solution of 21.8 g (0.0937 mole) of crude ethy! 3-amino-4,4,4- -
- ap trichlorocrotonate in 15 mi. of chlorobenzene was added 13.5 g (0.103 mole) of chlorocarbonylsulfenyl 30
chloride. The reaction temperature rose spontaneousty to 35°C. after the ice water bath was removed. The
reaction mixture was stirred at 65°C. for 1 hour, cooled and triturated with petroleum etherto give 10.3g
"{38%) of ethy! 2, 3-dihydro-2-oxo-4-trichloromethyl-5-thiazolecarboxylate, m.p. 109-110°C. A mixture of 14.5
g {0.05 mole) of ethyl 2, 3-dihydro-2-6xo-4-trichloromethyi-5-thiazolecarboxylate, 10.4 g (0.05 mole} of
ﬂ a5 phosphorus pentachloride, and 100 ml. of phosphorus oxychloride was held at reflux for 7 days. Excess .35
' phosphorus oxychloride was removed under reduced pressure. The residue was treated with ice water and
- the aqueous mixture was extracted with ether. The ether solution was extracted with 10% sodium hydroxide,
dried {CaS0,) and concentrated under reduced pressure to give 3.2 g of oil which was chromatographed on
silica gel using 5% ethyl acetate-petroleum ether as eluant: The first 1.2 1. of eluant give 2.27 g of solid which
40 was recrystallized from petroleum ether at low temperature to give 2.13 g (13.8%) of ethyl 2-chloro-4-tri- 40 -
chloromethyl-5-thiazolecarboxylate, m.p. 42.5-43.56°C. T '
Anal. Cale'd. for C;HsCIsNO,S:  C, 27.18; H, 1.62; N, 4.53; Cl, 45.86.
Found: C, 27.27; H, 1.66; N, 4.53; C1,45.89. . '
Various esters may be prepared by reacting the compound of Example 10 with sodium hydroxule to form
45 the free acid and then forming the acid chioride by reaction with thionyl chioride. Reaction of the acld 45
~ chloride with an alcohol results in the desired ester. . : Do
- Example 14 : ' :

~ Preparation of 2-Chloro-4- Trlfluoromethyl -5- Thlazolecarboxyllc Acid. Amixture of 1 16 g (0. 4468 mole) of

ethyi 2-chloro-4-triflucromethyl-5-thiazolecarboxylate, 18 g {0.45 mole) of sodium hydroxide, 200 ml. of
50 water, 400 ml. of tetrahydrofuran was stirred at room temperature for 16 hours and made acidic with 50 ml. 50

_ of concentrated hydrochioric acid. The reaction mixture was extracted twice with 200 ml. of ether. The _
_ ether-tetrahydrofuran solution was dried (MgS0,) and concentrated under reduced pressure. The residual oil

- was treated with benzene and the benzene solution was concentrated under reduced pressure to remove the

" last trace of water, The residual solid was recrystallized from hexane-benzene to give 76 g l73 4%) of - .
55 2-chloro-4-trifluoromethyl-5-thiazolecarboxylic acid, m.p. 131-131.5°C. . . ... BB

Anai. Cale’d for CsH4CIF;NO,S: C, 25.92; H, 0.47; Cl, 156.31; N, 6.05. ' '
- Found:C, 26.07; H,0.52; Cl, 1564N610 : . . : e

Example 15 - ' - '

" Preparation of 2-Chloro-4-Trifluoromethyl-5- Thlazolecarboxylchc:d Chlonde A mlxture 0f36.0g (0. 1554 .
.2 80 mole) of the acid of Example 15 and 171 g {1.437 mole) of thionyl chloride were held at reflux for 6 hours. 80
E "\] - Excess thionyl chioride was removed under reduced pressure and the residue (38.1 g, 98%) was reacted as
2 described in Examples 16-2 8. — :

3 Example 16 ' ' '
Preparation of lsopropyl 2-Chloro-4- Tnﬂuoro-methyl 5-Th1azo!ecarboxy/ate The acid chioride of Example
65 16 (5.2 g}, and 10 g of isopropanot were held at reflux for 16 hours. Excess alcohol was removed under 65
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Clai ni  1Fdohd0eies?H,130;0h476; Cl, 24.06. e 40 3 A
Corrpoundn-actz@f@ 4-T riflugtosietiy5- Wr%?’é‘f gf’l\ﬁ%@hl or4(§85
. Anal. Calc'd. for CoHsCIFaNO,S: C,37.57; H o o .- o " ;
' E 25' Found: C, 37.54; H, 3.17; N, 4.80. e 25
n—Hexylz-ChIoro-4-Trlfluoromethyl-s-Thlazolecarboxylate,n 14657 TR T
- Anal. Calc’d for C11H13CIFsNO,S:  C, 41.84; H, 4.15; N 4.44. '
Found: C,41.86; H,4.15; N, 4.43. o
: n—OctyI2-Chloro-4-Trtﬂuoromethyl-S-Thlazolecarboxylate, 14658 _ D o )
- 30 Anal. Calc’d for C13H17C|F3NOZS C,45.42; H, 4.98; N 4.07. . : o o T T30
Co Found: C, 45.58; H, 5.05; N, 4.04. T e e e e
Phenyl 2-Chloro-4-Trifluoromethyl- -5-Thiazolecarboxylate,n3® = 1.5389.
- Anal. Calc'd. for C41HsCIF3NO,S: C,42.94; H, 1.64; N, 4. 55. - :
"~ Found:C,42,97; H, 1.67; N,4.58. e SRR
] p-Chlorophenyl2-Chloro-4-Tnﬂuoromethyl-S—Thlazolecarboxylate, S =1, 5552. ST -
""" Anal. Calc’d for C11H4CloFaNO;S:  C,38.60; H, 1.17; N, 409 T
Found: C, 39.08; H, 1.00. N, 4.09. ' o ] '_ S e e
Allyl 2-Chloro-4-Tnﬂuoromethyl-5-Thrazolecarbaxylate, b.p. 68°C atO 1mm nd® 1.4816.
. Anal Calc'd. for CgHsCIF3NO,S: C, 35.37;H,1.86; N,5.16. o RS .
40 Found: C, 35.50; H, 1.93; N, 5.22. ' ' 40
Methyi 2-Chloro-4-Trifluoromethyl-5- Thlazolecarboxylate The resudue was crystallized atiow temperature '
from hexane to give 3.25 g (95%) of methyl 2- ch!oro-4-tnﬂuoromethyl 5-th|azo|ecarboxy|ate as I:ght yellow
prisms, m.p. 32-34°C. :
Anal. Calc'd. for CgHaFsNO3S: C, 31.72; H,1.77; N, 617 S S _
45 Found: C, 31.88; H, 1.80; N, 6.20 o o 45
Propargyl 2-Chloro-4-Trifluoromethyl- 5-Th/azolecarboxylate A mixture of 4.63 g {0.02 mole) of 2-chloro-4-
trifluoromethyl-5-thiazolecarboxylic acid, 2.42 g (0.02 mole) of propargyl bromide, 2.69 g {0.02 mole) of
diisopropylamine, and 50 ml. of methylene chloride was stirred for 16 hours. The methylene chloride
solution'was washed successively with diluted hydrochioric acid and saturated sodium bicarbonate, dried
50 (MgSO4) and concentrated under reduced pressure. The residue was Kugelrohr distitied to give propargyl 50
2-chloro-4-trifluoromethyl-5-thiazolecarboxylate as a colorless hqmd -
Anal. Calc’d. for CgH3CIFsNO,S:  C,35.63; H, 1. 12
Found: C, 35.59; H, 1.29. -
The 2, 4-disubstituted-5-thiazolecar boxylates of the invention mav also be prepared in accordance with the :
g following reaction scheme: TR IR 85
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30 accordance with the above reaction scheme, ketoesters in chloroform are addeddropwise'to ore "30_-

" equivalent of sulfuryl chioride. The reaction mixture is held at reflux for a number of hours and the i
" chloroform removed under reduced pressure. An equimolar portion of the resuitant 2-chloro-3-ketoester is
added to thiourea in ethanol and held at refiux for 16-20 hours. Ethanol is then removed under reduced -
~pressure and the residue neutralized with sodium bicarbonate solution to give a 2-amino-4-alkyl-5-
. 35thiazolecarboxylic acid ester. A solution of said ester in concentrated acid is diazotized at -5 to 30°C. with 35
sodium nitrite. The resulting diazonium salt solution is poured into the correspondmg cuprous halide or
potassium iodide solution. After gas evolution has subsided, the reaction mixture is extracted with ether. -
The ether extract is dried and concentrated and the residue is punfled by either Kugelrohr dlstrllatlon at
SLS BN reduced pressure or by chromatography. L o _
40 Example28 . . : : ' e 40
Preparation of Ethyl 2-Chloro-4-Ethyl-5- Thlazolecarboxylate Ethyl 2-chloro-3-oxo-penta noate is prepa red '
from ethyl 3-oxo-pentanoate and sulfuryl chioride utilizing the procedure of Bankowski et al, Rocz, Chem.,
Volume 49, Page 1899 (1971). A mixture of 9.2 g (0.0515 mole) of ethyl 2-chloro-3-oxo-pentanoate, 3.92 ¢
(0.0515 mole) of thiourea and 30 ml. of ethanol was held at reflux for 17 hours. Ethano! was removed under . .
45 reduced pressure and the residue was treated with 300 ml. of saturated sodium bicarbonate solution.The = 45
solid precipitate was coliected to give 11.2g of white solid, m.p. 165-170°C. which was recrystallized from
- ethanol to give 7.7 g (75%) of ethyl 2-amino-4-ethyl-5-thiazolecarboxylate as coloriess prisms, m.p:
. 177-179°C. To a solution of 7.0 g (0.0349 mole) of ethy! 2-amino-4-ethyl-5-thiazolecarboxylate and 0.2 g of
CaS0,in 60 ml. of concentrated HC1 was added dropwise a solution of NaNO in 20 ml. of water in such a way
~ 50 thatthe reaction temperature did not exceed 30°C. The reaction mixture was stirred for 30 minutes and 50
poured into a solution of 3.5 g. (0.035 mole) of cuprous chioride in 30 ml. of 6V HC1. The resulting dark blue
solution was stirred for 30 minutes and extracted with ether. The ether solution was dried and concentrated
under reduced pressure. The residue was Kugelrohr distilled at 2 mm. to give 4.35 g of yellow Irqurd which
was chromatographed on silica gel to give 4. 0 g (52%}) of the desired product as colorless liquid,ng> = 1.5189.
55 Anal. Calc'd. for CgH,oCINOS: C,43.73; H, 4.59; N, 6.38. ' S L
Found: C, 43.88; H, 4.62; N, 6.34.
Example 30
Preparation of Ethyl 2-Chloro-4-lsapropyl-5— Thlazolecarboxylate Ethyl 2—chloro—4~methyl-3-oxo—
pentanoate is prepared in accordance with the literature procedure discussed in Example 30. A mixture of
.. §0.15.0 g {0.0799 mole) of ethyl 2-chioro-4-methyl-3-oxo-pentanoate, 6.1 g {0. 0802 mole) of thioureaand 60ml. g0
of ethanol was held at reflux for 21 hours. Ethanol was removed under reduced pressure and the residual oil
“-was treated with 400 mil..of saturated sodium bicarbonate solution: The precipitate was collected to give 14.9
g of white solid, m.p. 172-174°C., which was recrysta!lued from ethanol-water to give 13.6 g 182%) of cthyl
. 2-amino-4-isopropyl-5-thiazolecarboxylate as white prisms, m.p. 174-178°C. A solution of 2.14 g (0.010 mole}
65 of ethyl 2-amino-4-isopropyl- 5-th|azolecarboxvlate and 0.1 g of CaS0, in 40 ml. of concentrated hydrochloric g5
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- Example 31
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- stirred overnight and extracted with ether. The ether solution was dried and concentrated and the ?es:due
30 was chromatographed on silica gel to give 1.5 g of the desired product, m.p. 75-76°C. .30
Anal. Calc'd for C;HsF3INOsS: C,23.94; H, 1 44 N, 3.99;1, 36 15. » R
Found: C,23.93; H, 1.44.; N, 3.95; |, 3608
Example 33
Freparation of Ethyl 2-Bromo-4-Trifluoromethyl-5-Thiazolecarboxylate.. To a solutlon of4.59. (0 0187
. 35 mole) of ethyl 2-amino-4-trifluoromethyl-5-thiazolecarboxylate in 50 ml. of 86% phosphoric acid at —10°C. 35
was added 25 ml. of nitric acid. To this mixture was added dropwise at —~10C. to —5°C. a solution of 4.0 g '
{0.0579 mole) of sodium nitrite in 20 ml. of water in 30 minutes. This mixture was stirred for 10 minutes at
'~ =10°C. 10 —5°C. and poured into a solution of 2.70 g {0.0187 mole) of freshly prepared cuprous bromide in 20
ml. of hydrobromic acid. A vigorous evolution of gas occurred. The reaction mixture was stirred jor 5
40 minutes and diluted with water. The solid suspension was filtered and air-dried to give 4.8 g of solid which 40
was chromatographed on silica gel using ether/petroleum ether {1:4) as eluant. The first 1 liter of eluate gave
3.7 g of solid which was recrystallized from petroleum etherto glve 2.9 g {51%) of the desired product as
white needles, m.p. 75.5-76.5°C.
. Anal. Calc'd. for C;HsBrisNO,S: C, 27.64; H, 1.66; N 4.61 Br, 26.28. ; - A
45 Found:C, 27.65; H, 1.65; N, 4.61; Br, 26.27. _ o 45
-Example34 T " ' C '
- Preparation of Ethyl 2 Fluoro-4-Tnfluoromethyl-a-Th:azo!ecarboxylate A mixture of 26 g (0.1 mole) of
‘ethyl 2-chloro-4-triffuoromethyi-5-thiazolecarboxylate, 37 g {0.55 mole) of potassium fluoride, and 0.11 g of
1,4,7,10,13,16-hexaoxacyclooctadecane {18-CROWN-8, Aldrich Chemical Company) was held at reflux for 23
50 hours. Since an analysis showed the reaction to be incomplete, another 45 g (0.77 mole) of potassium 50
fluoride was added and the reaction mixture held at refiux for 64 hours. To said mixture, 0.15 g of :
18-CROWN-6 and an additional 27 g {0.40 mole) of potassium was added and held at reflux for 22 hours. Due
to poor cooling overnight some of the solvent had evaporated. The reaction mixture was cooled and 300 mi.
of acetonitrile added. The acetonitrile was filtered and concentrated. The residue was Kugelrohr distilled to
55 give 13.7 g of a material which was separated by spinning band column at 15mm Hg to give 4.2 g of the 55
desired product, n3* = 1.4348. :
Thiazolecarboxylates of the i invention in which X is Iower alkoxy or phenoxy or substltuted phenoxy may
be prepared by reacting the halogenated anaIOgue with sodium alkoxide or phenoi inthe presence of
potassium carbonate. _ o o _ . .
60 Example 35 ' T ' 60
Preparation of Ethyl 2- Phenaxy-4~ Trifluoromethyl-5-Thiazolecarboxylate. A mixture of 5.2g {0.02 mole) of
ethyl 2-chloro-4-trifluoromethyi-5-thiazolecarboxylate, 1.88 g {0.02 mole) of phenol, 2.76 g {0.02 mole) of
K2C04 and 50 mi. of acetone was held at reflux for 3 days. Acetone was removed under reduced pressure.
' The residue was treated with water, extracted with ether. The ether solution was dried (MgS0,) and
65 concentrated under reduced pressure. The residual solid was heated with hexane, cooled and filtered to give g5
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Example 38 . : C : _ _ :
. Preparation of Ethy! 2-(2’, “Dichlorophenoxy)-4-Methyl-5-Thiazolecarboxylate. A mixture 0f6.24 ¢ (0.03
" ‘mole) of ethyl 2-chloro-4-methyl-5-thiazolecarboxylate, 4.89 g (0.03 mole) of 2, 4-dichiorophenol, 4.14 g {0.03
mole) of potassium carbonate and 40 mi. of acetone was held at reflux for 89 hours. Acetone was removed
25 under reduced pressure. The residue was treated with 50 ml. of water and extracted with ether. The ether 25
solution was washed successively with saturated sodium bicarbonate, 30 ml. of 10% sodium hydroxide and
80 ml. of water. The ether solution was dried {MgS04) and concentrated. The residue was recrystallized from
hexane to give 5.8 g (68%) of ethyl 2-(2', &'-dichlorophenoxy)4-methyl-5-thiazolecarboxylate as a white solid,
m.p. 71-73°C. ' ' S S o :
30 Anal. Calc'd. for C13H4:Cl2NOsS:  C,47.00; H, 3.34; N, 4.22; CI, 21.34. _ 30
Found: C, 47.04; H, 3.34; N, 4.21; Cl, 21.36. : : : A .
- Amides are prepared by reacting the appropriate acid chloride with the appropriate amine.
- Example 39 ' ' ' ' : o _
Preparation of N, N-Diethyl-2-Chloro-4-Trifluoromethyl-5-Thiazolecarboxamide. To a well-stirred solution
35 of 4.0 g (0.0160 mole) of the acid chloride of Example 16 in 20 mi. of ether was added dropwise 2.34 g {0.032 35
friole) of diethylamine in 5 ml. of ether. The insoluble salt was filtered. The ether solution was washed with
water, dried and concentrated under reduced pressure. The residue was crystallized from hexane at low
temperatiire to give 4.1 g of the desired product, m.p. 40-41°C. ' '
“ Anal. Calc'd. for CgHioCIFsN20S: C,37.70; H, 3.51; N, 9.77; Cl, 12.38. - L S
. 4p Found: C, 37.66; H,3.53; N, 9.78; C1,12.33. o C e s L 40
Balts may be prepared by reaction of the free acid with the appropriate base. ' e
Example 40 ' S : T SRS
: Preparation of Sodiur Salt of 2-Chioro-4-Trifluoromethyl-5-Thiazolecarboxylic A éid, Monohydraté.. A
. mabxure of 116 g (0.4468 mole) of ethyl 2.chloro-4-triflucromethyi-5-thiazolecarboxylate, 18 g (0.45 mole) of
- 48 sodium hydroxide, 200 ml. of water and 400 ml. of tetrahydrofuran was stirred at room temperature for 16 45
kours. The aqueous solution was concentrated and dried under vacuum to give the sodium salt of '
* 2:¢hloro-4-trifluoromethyl-5-thiazolecarboxylate, monohydrate as a white solid, m.p. 211-215°C.
Anal, Calc'd. for CsH,CIFsNO,S:  C, 22.10; H, 0.74; N, 5.18. ' ' o
Bh Example 41 s : . o .
Preparation of Triethanolamine Salt of 2-Chloro-4-T, ifluoromethyl-5-Thiazolecarboxylate Acid. To a cold
(5°C.) solution of 6.93 g (.03 mole) of 2-chloro-4-trifluoromethyl-5-thiazolecarboxylic acid in 20 ml. of ether
was added 4.47 g (0.03 mole) of triethanolamine. The reaction mixture was stirred at room temperature for
18 hours and filtered to give 8.78 g (77%) of the desired product, m.p. 101-102°C. S
83 Aha'. Ca'c'd for C11H15C|E3N20582 C, 34.69;H, 4-23; N, 7.36. o o - 55
' Fouind: C, 34.89; H, 4.07; n, 7.39. S . ' S
Example 42 : : ' : '
 Preparation of Isopropylamine Salt of 2-Chloro-4- Tritluoromethyl-5-Thiazolecarboxylic Acid. To a cold
{6°C.) solution of 4.55 g (0.0196 mole) of the free acid in 20 ml. of ether was added dropwise a solution of 1.16
60 o (0.0196 mole) of iscpropylamine in 10 mi. of ether. The reaction mixture was stirred at room temperaturé 60
for 1 hour and the white precipitate was filtered to give 5.50 g (36.5%) of the desired product, m.p. 132-134°C.
Anal. Gale'd for CgHigCIFaN20,S: &, 33.05; H, 3.47; N, 8.64. S _ :
. Found: €, 33.47; H, 3.55; N, 9.72. ' :
Example 43 : . o R : :
86 Preparation of Diethylamine Salt of 2:Chloro-4- FHiludromethyl-5-Thiazolecarboxylic Acid, To acold (6°C) 65
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X

whérein n is zero 6r one; X is selected from ¢hloro, bromo, iodo, fluoro, lower alkoxy, phenoxy and phenoxy
35 substituted by one or two groups independently selected from lower alkyl and halagen; Ris selected from 35
haloalkyl and trialkoxymethyl; when nis one, R’ is selected from hydrogen, agricultarally acceptable cations,
alkyl; lower alkenyl, lower atkynyl, lower alkoxy lower alkyl, haloalkyl, benzyl, phenyl and phenyl substituted
- by ohe or two members selected from halogen, lower alkyl, tnﬂuoromethyl and nitre; when n is zero, R’ is
selected from chioro, amino and mono- or dialkylamino. '
40 2. Acoimpound according to Claim 1 whereinnisone. R [
3. Aconmpound according to Claim 2 wherein X is chloro. : : : S
4. Acompound according to Claim 1 wherein R is triflucromethyl.
8. A compound according to Claim 2 wherein R"is hydrogen, alkyl, benzyl, phenyl or phenvi substltuted
by oné member selected from halogen, lower alkyl trifluoromethyl and mtro .
48 8. Acompound according to Claim 2 wherein R’ is alkyl. - 45
' 7. Acompound according to Claim 2 wherein X is halogen, R is haloalkyl andR"is alkyl : o
. 8. Acompound according to Claim 7 wherein X is chloro and R is triflucromethyl.
9. Acompound according to Claim 2 wherein X is halogen, R is haloalkyl and R” is benzyl.
10. A compound according to Claim 1 in which said compound is ethyl. :
B0 2-chloro-4-trifluoromethyl-5-thiazole carboxylate. : T L 50
. 11. Acompound according to Claim 1 in which said compound is benzyl E :
2-chloro-4-trifluoromethyi-5-thiazole-carboxylate.
12. A method of reducing injury to sorghum or rice crop plants due to the application thereto of
- atetamide herbicides which comprises applying to the plant locus a safening effective amount ofa
§5 compound having the formula o .38
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q’ axlll ﬁ E >£ ethylethyl)- 6'-ethyl-o-acetotoluudlde, especially alachlor; and rice;
2-chl 0 ra;p u. Acuee thBhdiiGa P erfodls Bb@aLGS. 45 © 397 A mixture
accorgf ng to Claim-37 in which said corrpound i's benzyl

45 2-Chtims4-trifl uor onet hyl - 5-t hi-azol e- carboxyl ate.  40." Seed the pl-aht s .

grown fromwhich are resistantto injury by an acetande herb|C|de

conpri si Ag Avgospo ounsdgviephe MRt h a saf eni ng effect hve armunt of a’ cotrbound -
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whérain n is Zero of ong; X is selected from chloro, bromo, iodo, fluoro, lower alkoxy, phenoxy and phenoxy
4B substituted by one or two groups independently selected from lower alkyl and halogen; R is selected from 35
haloalkyl and trialkoxymethyl; when n is one, R’ is sélected from hydrogen, agriculturally acceptable cations,
alkyl, lower alkenyl, lower alkyriyl, lower alkoxy lower alkyl, haloalkyl, benzyi, phenyl and phenyl substituted
by éne of two mermbers selected from halogen, lower alkyl, trlﬂuoromethyl and nitro; whenniszero,R’is -
- gelétted from chioro, amino and mono- or dtalkylammo E
40 2. Acompound according to Claim 1 wherein n is one. ' : S L 4b
- . 8 Acompound according to Claim 2 wherein X is chloro. . L :
4, Ac¢ompound according to Claim 1 wherein R is trifluoromethyl. .
8. A compound according to Claim 2 wherein R’ is hydrogen, alkyl, benzyl, phenvi or phenyl substltuted
by onée member selected from halogen, lower alkyl, trifluoromethyl and nitro. _ } '
45 8. Acompound according to Claim 2 wherein R’ is alkyl. o - 48
o A ¢ompound according to Claim 2 wherein X is halogen, R is haloalkyl and R’is alkyl -
-8, Acompound according to Claim 7 wherein X is chioro and R is trifluoromethyl. -
8. A compound according to Claim 2 wherein X is halogen, R is haloalky! and R"is benzyl.
" 10. A compound according to Claim 1 in which said compound issthyl T
B0 2-chloro-4-trifluoromethyl-5-thiazole carboxylate. - -
11, Agompound according to Claim 1 in which sa:d compound is benzvl - L
- 2-chloro-4-trifluoromethyl-5-thiazole-carboxylate.
12. A method of reducing injury to sorghum or rice crop plants due io the apphcamon thereto of
- atetamide herbicides which compnses applyt ng to the plant |ocus a safenmg effectwe amountofa :
35 eompound having the formula T o - .o 58
..
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_' "~ 18, A method according to Claim 14 wherein Xis halogen, R is haloalkyl and R’ is alkyl.
' 16 20. Amethod according to Claim 19 wherein X Is chioro and R is trifluoromathyl.

16
- . 21, - Amethod sccording to Claim 14 wherein X Is halogen, R Is haloalkyl and R’ Is benzyl. _
" . 22, Amethod according to Claim 12 in which sald compound Is ethyl '
2-chloro-4-trlfluoromethvl-B-thlazola-ca rboxylate.
: 23. A msthod according to Clalm 12 In which sald compound ie benzyl
' 20 2-chloro-4-trifluoromethyl-8-thiazole-carboxylate. ' 20
' -24, A method for reducing herblcidal Injury to sorghum or rice crop plants which comprises applying to :

o

3 * the plant locus an effective amount of a mixture comprising a herbicidally effective amount of an acatamide
i harblclde and a safening effactive amount of a compound having the formula as dsfined In Clalm 12,
26. A method for reducing herblicidal Injury to sorghum or rice crop plants by application thereto of an o
25 acetamide herbicide which comprises coating the seed of a sorghum or rice plant with a safenlng effa"tlve 25
- amount of a compound having the formula as defined in Claim 12,
26, A method according to Claim 26 wherein sald herbicids Is an acetanllida.
' 27. A method according to Claim 25 wherein n is one. . _
28. A method according to Claim 27 wherein X Is chioro. L . S
30 - 29. Amethod according to Claim 26 wherain Ristrifluoromethyl, -~ =~ ' ' -
" 80, Amsthod accordlng to Clalm 27-wheréin R’ 1s hydrogen, alkyi, benzyl, phenvl or phenyl substltuted
by one member seiected from halogen, lower alkyl, trifiuoromsthyl and nitro.
- 31, Amesthod according tc Clalm 27 wherain R’ Is alkyl. '
22, Amethod according to Claim 27 whereln X is halogen, R is haloalky! and R' Is a!kyl.
, 35 33. Amethod according to Claim 32 wharein X Is chioro and R is trifluoromsthyl.
. 34. Amethod according to Claim 27 whereln X is helogen, R I8 haloalkyl and R’ is banzyl
. ~ 85, Amethod according to Claim 25 in which sald compound is sthyl
“2-chloro-4-trifluoromethyl-5-thiazole-carboxylate.
36. A method according to Claim 25 in which said compound is benzyl
40 2-chloro-4-trifluoromethyl-5-thiazole-carboxylate. ' .
.- 37, Amixture which comprises a herbicidally effective amount of an acetamide herblcide and a safening
effective amount of a compound having the formula as defined in Claim 12,
38, A mixture according to Claim 37 in which said compound issthyl
“2-chloro-4-trifluoromethyl-6-thiazole-carboxylate.
a 45 38. A mixture according to Claim 37 in which said compound is benzyl
2-chloro-4-trifluoromethyl-5-thiazole-carboxylate. .
40. Seed, the plants grown from which are resistant to injury by an acetamide herb|c|de, comprising crop
- seed coated with a safening effective amount of a compound having the formula as defined in Claim 12.
-+ 41. Seed coated according to Claim 40 wherein said compound is ethyl
50 2-chloro-4-triflucromethyl-6-thiazole-carboxylate.
: "~ 42, Seed coated according to Claim 40 wherein said compound is benzyl-
2-chloro-4-trifluoromethyl-56-thiazole-carboxylate.

43. A method for selectively preventing the growth of weeds in the presence of sorghum plants whlch .
comprises applying to the sorghum plant locus a herbicidally effective amount of o _
55 2-chloro-N-(2-methoxy-1-methylethyl)-6"-ethyl-o-acetotoluidide having the formuia - .o 88
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g “spid sorghum plants having been germinated from seeds treated with a safening effective amountofa -
. “>gompound by the formula o LT e R
ST YRt ag =g =€ - oR A N T
~ wherein R’ is selected from hydrogen, agriculturally acceptable cations, alkyl having from one to ten carbon
- atoms, }nclusive, and benzyl, S . SR : - S
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