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35 a polybalopyndme compound havmg the methylisopropylamine, - N - methyl - sec.-
formula ‘butylamine, 2 - ammopropyl alcohol, 3-
. _ amino - n - pentanol, rsopropanolanune, i)
. z . amino - n - pentanol, methylaminoethanol, - .
. S o] o : ethylaminoethanol, isopropylaminoethanol, n-
o RS : : butylaminoethanol, bis(2 - hydroxypropyl)-
- ~ i | X . : amine, tricthylamine, N,N - dimethyl - n-
— N m : octylamine, tris(n - butyl)amme, ethanolamine, 80

triisopropanolamine, triethanolamine, di- -
_methylaminoethanol, dxethylammoethanol, di-
wherem mis3or4 each Xisa chlonne or butylammoetlmnol, _ ethyldlethanolamme, di-
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Iy~ * - phenylacetyl, (2,3,6 - trichlorophenylacetyl,

)/ (m - nitrophenyl)acetyl, (o - nitrophenyl)-

‘40 -acetyl; (p - chlorophenylacetyl, (2,4 - di-

.chlorophenyl)acetyl, 3 - phenylpropionyl, 4- .-

‘(2,4 - dichlorophenyl)butyryl, 3 - (p - chloro-
‘phenylpropionyl, 4 . (o - chlorophenyl)-
butyryl, methylsulfonyl, ethylsulfonyl, n-
octylsulfonyl, isopropylsulfonyl, n - amylsul-
~fonyl, n - hexylsulfonyl, sec. - butylsulfonyl,. -
‘phenylsulfonyl, p - tolylsulfonyl, 3,4 - xylyl-
‘sulfonyl, p - chlorophenylsulfonyl, 2,4 - di-
chlorophenylsulfonyl, 2 - methyl - 4 - chloro-
‘phenylsulfonyl, salicyloyl, carbonate, bicar-
bonate, gluconate, citrate, and tartrate. Where
the expression “lower s’ employed in the
Ppresent specification, it is meant to include up
to 8 carbon atoms on the particular groups so
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‘qualified. - -

The preferred embodiments of ‘the present
invention are (1) methods for inhibiting plant
growth -which~ comprises applying‘to plants,
plant parts e.g, foliage or to plant growth
media a polyhalopyridine compound as above
defined; and (2) compositions for ‘inhibiting
‘plant growth which contain as an active in-
‘gredient at least one polyhalopyridine com-
pound as defined hereinbefore in admixture
with an inert carrier comprising a finely di-

55,

- 63

on'!’irflﬁl
i ik et o e e
ipypding wierpholipg diei rghpro ot uks, N a,
ine! etf{lﬁw% narrﬁ%%eﬂy e .
2 - oo - 2 - memyl - 1 - pro- SOy ag deass et

et £
clohatylegirari Lok sk 75
Wi $7dt imehylaming-,

E is an acyl raRépssdntaliveOBrghnisi gl@fc;lé 'Cﬁﬁ;ingad
fre@m

akiy
§ﬁ'{} alkoxycas lowert dipb- - s
- d_arylsulfon ich; spab- . igcl i ,
N Strat on plgl el n.‘iﬁr N fﬁ%‘“&%ﬁ‘z@}*ﬁzﬁ%m’%f o
c BB te,

orapeppienyl,g eneicaic, weiting hraisdidperiiy _
g\rl‘Eﬁfélﬂ‘ asgnatesp gyl anghsulfenatesher i ng
(6] S,

rhdatophenotyhreetyliyyhbr- C produdts) B Bikyléal

)iorbitan, sters,

eral or
,Ef,glﬁzif%fm M -\ﬂf; for dry. application, e.g. corn -cobs er

-emulsion -

S,
men: éolig_lr g dherti grhnujat adliH,SE_i 3 ]
surface SDermin & Dabvall
ag,lagr i ?W%é%@ﬁy@ g_._ ylj__ .

Aq. > fertiliz A ’
ARPISHAEE Particn. 70~

1 reongmplaged | as (desigble whripositicns | UTT
N ) ok, victhe _

et swid} @i inérn) Grainil@ Fblid _ _
fage gctive dispaming aganbns, | ncl usi ve,

14 @Weﬁiﬂfa%ﬁﬁ?m%.edf FoiPE 50
ichLize REHIBIESF HicTitathg phe ok

s of| thy hoxichrk G ate OFlak dlganic 80

attay
& solid! fonic:

B O ligld
X deeid ki s

$ ; ¢ l , ‘ T teipe - »
. Bl TR s e

o¥idds CittA blfenols or

sishyres derivitved 6F 90

o 5, f;:ﬁ ma.h(_)é;agy. soaps. .

e : vide : iy

ﬂ{ez%inaelggﬂygf '1?8 -~ to g@gﬂllﬂ%ﬂo@m ng

Ippimeny Bncti®ts & Odofl bd1 g pPérsarit BY Ghe

compoundy dn fteryay |ogganic solvent but as 95

éﬁﬁﬁuﬁfl aﬂgst Egp sition, Such_ materials

ainGhes 0 - APy (P imgBiersdn

inet© prdiidar GElide”. refeds to

er inert carriers which are suit-
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100
sand, -and ' differ from the © finely -divided

inert solids  principally in particle size.’

'~ According to the present invention, the
polyhalopyridine compound can be com-
‘pounded with any of the finely divided inert
solids or solid surface active dispersing agents
to form dust compositions by grinding, mix- -
ing or wetting the finely divided carrier with
a’solution of the toxicant in a volatile organic 110
solvent. ‘Dust mixtures can be employed
either as treating compositions or as concen-
trates to be subsequently diluted with addi-
tional carrier. Dust concentrates compounded
from - liquid polyhalopyridine compounds 115
generally contain' from ‘1 to 30 percent by

105

‘weight of the polyhalopyridine - compound, . -

while those compounded ~from ‘solid poly~ -
halopyridine compounds generally “contain,
from I to 95 percent by weight of the toxicant. 120
The polyhalopyridine .compounds can also
be compounded with suitable water-miscible” - - -
or water-immiscible erganic liquids and sur-"._~
face active dispersing agents to produce liquid- .
concentrates for further formulation with water=125 -
and/or oil to prepare spray mixture in the I
form of aqueous dispersions or oil-in-watér ™
compositions. Preferred water-
immiscible organic liquids include petroleum

oil and distillates, toluene, xylene, cumene and 130



700-800) and the resulting solution diluted to 24 mlliliters with water
containing 0.2 percent by volune of isooctyl phenyl poly- 5 wherein Ais
hydrogen or a chlorine atom and ethoxyethanol wetting agent. The
concentrate 45 R s -CHerr] or -Clerr[Herr[OC Herr] wherey is
conposition was diluted to prepare spray ‘an integer from2l to 4. Exanpl es
of the new conpositions containing 32, 16, 8 and 4 conpounds include 4 -

rrethoxy-235-tr|- ounces (2.3, 1.2, 0.6 and 0.3 g/l.) of 2,3,5,6-
chloropyridine, 4 - net hoxy - 2,3,5,6 --mgqtog;a- tetrachl oro - 4 - pyrsdinol
per 100 .gal | Ollb m—+0——chtor Upyl o ot nyet ITOX

separ ate oper af ?Hﬁmc dﬁ‘fa 5311;{;1: n%"l 1’5 k&@“ﬁ:)-ls %dl ne,

4 - (2 -\nEt ho&){er hydrétarbon nts ater- %34 k@/h 2,3,5

- trichl és0p
net hoxyet ho

r tndtﬂile -ofghnic ' Gofvents GddtonerD of thea
) methyl, eﬂlylske@ne, cwddzlmmnb,oal@mss | cmplwah

halﬁp‘yfi e gdsmtmds [rha bk S

se]eqztm:rponn'ol of (grasgs. 70

i nches  (100- id, ether glcohols of ¢thylrpc, éﬂ% t
hei ght.in thrg c'(; a@fa}@r ?;;%é % cre%héﬁfeﬁéo rtégb d“&e )(ugef‘d?m
tions. ~The tre lymnipﬁucm: cipolnd Sre BIKEIE eaioanhaf tr FI0is rfeben as @p\mmezoo
crystal line lgomﬂelsatmmmmtdnemmg%slawemmm- ¢ ﬁo 1W1@B§3‘ef &t
al koxyet hoxy cE5H '?%";%Pﬁﬁr;ﬁ oun% “E"(ﬁ‘r‘p f g G o5i-
observed to de &611: gddg orﬁQJ:ﬂt ordi beCS 16 ds dfhe

extent of kil |mﬁlfaniob& oplw&ﬁt orS@eBd ﬁh‘ectlyT ﬁ-

narcm?ambpal 10p aﬂdmbl e in

organi c. red¥l pamdeddp iy watat-orgaaic fyols G T

Substant i &l |y m‘m;ﬂ?i e e X g@?ﬁ%’ﬁiﬁf L acr
plant :60 The S1vE: 65 B nednvempmrgmmpe&@sanse &mﬁ wer e
dead wher eas t Nereowen ibthe aﬂedmbgsmmsxmag af ét@rovalncﬂdneamﬁecnvcﬂngk

pl ant s’ showed gveedcrehleqm buswmnbe formed séd ed wﬁp‘woséf g@?cleggﬂoggg it

2-al koxy- etho ;ng ol vt el i ntﬁe %ol?rhal i I\/PLE
2 25 [dine coaa dBbeOche pound in the sphay h Qafierdlig! T i €d
out in a rrannepolﬂlalmyhéme tompbdndstum canstingel  rums EsoanP L gto 150 yby @&ght or
conposi ti ong® el S rgreen by “Slgletrqf &l eomo- &l-gheg dl]“r ust_compositions, the concentre- e
pyridinol  ver E5%hrap f&l@o@dl o GO tmzr@?b&@e%tbﬁii‘“ 760 R 1 0
ounces per 1@hition, Qi e o ions artder:oﬁpﬁn Yof tl-ﬂ"lﬁveﬁﬁkﬁipﬁﬁibki ons

were treated wamheoy
conposi t i ong"o ge‘Es
were applied | g

eoﬂls Bladl gmwthy: mdimngie
?‘gr % %gllé‘ﬁl“& (0 SURP
FREes T At | FAFTBN &

Preferably the ni QirtyigEoud Ehe JRKHIS O 11 Ipas &t

appllcatlon

are enpl oyed | quymystﬂarﬁxacalam«ymeqﬁnhe polgmbss mg@aw@hﬁ-@gwl ,d

exam ned and c
treated check mbaﬁm:&u‘bxms ew&mm fé

conveni ent |
t hr ee:

d

i@gjthe n

& @b e

sn'abl a st re

’é%@ir‘edq

Xo csmrl ror edjercgawtinmediym. [Hor exfhple, e s

. 45

50

55

he treatment of grass weeds, soil application
ls preferred to foliage application and the
amounts are govemed thereby. Another factor
is the plant species to be treated, as well as
the presence or absence of desxrable plants to-
gether. with the undesirable ‘species. Thus,
selective grass control can be achieved by ad-
ministration of sufficient polyhalopyridine
compound to eradicate grasses without affect-
mg broadleafs.
Effective control of tetrestrial plants in soil

.-can be achieved by the administration of as -

little as 0.001 p.p.m. (part by weight per
million parts by weight of soil or growth

- medium).. Except where selective control is

desired, the upper limit is primarily a matter
of economic practicability. Usually it is of no

~significant advantage to apply more than 80

pounds per acre (89.7 kg./hectare). Such ad-

“~_ministration’ provides a concentration of about

60~
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-200 p.p.m. of halopyridine compound when
. distributed 30 mm. deep in the soil. In

general, it has been found that where dangers
from weathering and reseeding are 'secondary, -
good results can be obtained by the applica~
tion of from 0.5 to 10 pounds per acre (0.56
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wherein Z’ is —H, —C,H,,OH, —M’, —B’,
—E’ and C,H,,OF’. In this formula = is 3 or
4; n is 2 to 4 inclusive, M’ is sodium, potas-
sium, zinc, manganese, magnesium, calcium,
barium, aluminium, iron, chromium, nickel or
cobalt; B’ is amonia or an alkanol- or an
alkylamine containing from 1 to 18 carbon
atoms, inclusive, E” is an acyl radical from 1
to-18 carbon .atoms, an aroyl radical from 1

to 8 carbon atoms, an alkylsulfonyl radical

from 1 to 3 carbon atoms, an arylsulfonyl
radical from 1 to 8 carbon atoms, hydroxy-
carbonyl, sulfate, phosphate or nitrate.

The present invention further contem-
plates as novel compounds those agents of the
invention which are 4-methoxy- or 4-(2-alk-
oxyethoxy)-polyhalopyridines wherein each X
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tenperatures from anbient tenperature to re- replications are given in the
foll ow ng table. 80 flux tenperature. TABLE | Percent Kill Rate Johnson

Cr ab- Water g./1. Qz. /100 gal s. gr ass grass Gass 2.3

32 98 100 98 1.2 16 97 100

98 0.6 8 ' 97 100 * - 95 1,031,083

5 EXAMPLE 3 trate conposition was. added to 29 mililiters
40 MIlligrams of 2,3,5 - trichloro -4: of water and the resulting

treating 4:orrp03| pyl’ldl noI was di s,en;os;ad |n 2 mlliliters of ace- tioh

enployed, ont i ned 11— 20 TOT rcent by
vol ume of & i il Fhvi il °°"(‘?% ng iil-'t‘ﬁ%at“ofhellg' S5 .

To g ty, '
propyl eneﬂg “ol'eate hon lornrc emul Sitier, ~ nighlsh@rians per pot or - bout
20 pounds. per. mw. -700- 800, and .ext.ended cbmzcentamcbmpolsmztnewsspreauctbbs( 22’

kg./ hectare).:  Appropriffe ' dilutions ﬁs‘{‘% 3@%@?‘%‘& 2386t tefrar produce a
_I:Ithe di | ut e'i?& Eika g I Joi ON

concen- were therst
containing 10 mlligfan vlené Qiyebl GM4tél embikiseni(aewmt rates of
25 2,3,5 - trichl 60 ¥24™4 pyri di nol ﬂ@ﬁ—&ﬂ(}b land ﬂtetsnﬂn@,wlm dﬁuteind 2.5
pounds per acre. (22 2, 11. 2 10 , . Wyl oﬁgg‘% :
COMPOSi§ | Yferipa AR 2 B KBlort B SBhAEA) -LRbRD Qén% &aedewth
wat er t0 ®DikALOH] BealH®CHAL ed ist doﬂapddmai I\ﬁatdﬁuﬁd'l(iotlh-q:aﬁo'&lﬁayso treated
corrpo&tmmmﬁfum |t<n Exmﬂerﬂfﬁlatneunsommm @smmzl32asl6m8e@kd ts were-

then seed&umRy yn me ‘Ih?"(gqs iR @ﬁr?%tcoé;%}ﬂ vari ous
pl ant gpeg; d:% § ﬁ p uoﬁ %gsquar e

i nches (44,35 - Qf4 szqmd medRker 5 apﬂ&essafy th@ 1ﬁlxagsq &m ) per pot

and cont apnhvxmlg dl!mopymnﬂm @-somb nmlgbear =lndaneirabbsellisvemlanlt.‘iwenty 190
to 200 gr§ﬁ§‘g§‘h‘§|‘” dﬁfg&%zg cg??é‘ af t BERp éﬁf‘rng The
reSU|t§5aEe%'a§)§>op 4. h&iy'— édnd-t efmo ﬁ&&aﬁ h.@w@n) tedf Gt DI N |
Tabl e || . pduBl fre | vhitPeryseltiie $6lids| e maihiained #60a étbﬁCHo&déGfoxP| ant = |
Speci es  alkgry@hoxy compoyndg are genera 091°r- 24 CIBYS@d P&gﬁhﬁ% d to deter 100
99 - _%or‘ﬁil}t ored solids or hq.% The the of;t t. speci omat 0
: Iy soluble i resuf dxcated that spray co :

100 20 s and sub y insoluble gﬂ t ttoh in all three repli .of each p 6 - 90
90 The "compounds : of . the ‘present invention species, the plants .were dead Whereas the - |

.can be prepared by mixing together and react- check plants showed good continued growth.
ing sodium methoxide or sodium 2-alkoxy- _
ethoxide and an appropriate polychloropyri- . EXAMPLE 2
28 dine compound having the formula = In operatlons carried out in a manner
o . _ similar to that described in Example 1, spray 65
compositions containing. - 2,3, S-trichloro-4-
pyridinol = were ' prepared in  concen- ..
trations of .32, 16 and 8 .ounces
100 . gallons - (23, 1.2, and
0.6 g./1). The compositions were treated . o
with aqueous sodium hydroxide to pH 7 toylﬁﬂ, A
obtain ‘sodium salt compositions. of 2.3, 5- %" J
trxchloro—4-pyr1dmol the: resulting composi-»
tions ‘were applied in three replications to the £F 12/ -
wherein A is as defined above. Preferably the foliage of Johnson grass, crabgrass and water 75 -
reactants are employed in substantially equi~ grass. Seventeen days after application, the _
molecular proportions and are brought to- plants were examined and compared to un- z ﬂ
30 gether in a solvent such as methanol. The treated ereek plants to determine the extent of
" reaction can be conveniertly carried out at kill. The results expressed as average of three
temperatures from ambxent temperature to re- replications are given in the following table. 80
flux temperature, - . ' e e

- TaBLE I _

- . PércentKill T

' Johnsornn = Crab-  Wateér :

g/l 0z/100 gals. grass grass . Grass
- 2.3 - 32 98 100 . 98

12 16 97 . 100 98 E A
06 . 8 o7 100 . 95 e




35 Cucunber 90 90 90 90

Radi sh 95 95 90 90 Corn 100

100 100 100 Water (xass 100 100 100 99
~ Johnson G ass 99 . 99 99 99 Wheat 100

100 100 100 EXAMPLE 4 *° di fferent species of

plants and at additional 40 In an operation simlar to that described in
concentrations. The results are set forth in Exanple 3, 2,3,5 - trichloro -
4 - pyridinol Table I'll. was errpl 9,\5?1% yn treating soil seeded wigth

TABLE | | =Ret-— {bs./acre
kg. /. hect are S . trate c@gogn@()was added to 29 ngljjhtgrs
trichloro - 4- the resulting treating

yndmol was in 2 milliliters of ace- E ployed to drench the soil co 211 20 -
99 . tone 'containing cent by volume of a poly- %s pot, oviding. a treating r S
2.8 5 propylene glycol non-jonic ‘emulsifier, 5ot or about 20 pdunds per
100 ' m.w. 700—800, and egpepded milliliters  acre’ @Zggg./hectare) Appropriate dilggions
99 0.31 by the addition Qf to produce a' concen-~ en made and the diluted com| cazs 1
: trate compositio; ing 10 milligrams of 8 112éo7 yrovide treaunentgﬁ 95
"~0.179 - 23,5 - trichloro - pyridinol per milliliter 20 10 unds per acre (22

90 10 of composition. Thegﬁnca;tﬁﬁgcompomuon 5. 60anﬂ4383 kg./hectare). The pro@@ was
Q0 0. 019 was diluted with ypter3 to obtain treating cagwied out in duplicate and the pots es?gpagd 0098

0. 0-'1 compositions of vagﬁ)g concentrations which -as then se
were applied to the’sbil surface of pots hav- d with about 35—
term ned e smfdaearebyidwxquaﬂaahcma(h@pypmcgmﬂe dfrhaxmepnafeﬁa&sqiaﬁssﬁyltens carried
;out inlm aqarn—) pec dstal efrqnesbd‘gt smamemsEi%r mﬁ?%m%m%?bmgg GWWE’Fé% simlar to
.that des B‘i ﬁ“@i%orﬂfr ol e PRt % &bess i n soil
was de- T BLE 8fthe conee wrﬂ“ﬂ'r : .I'hectare - Soi |
‘seeded to Result32356Tetraf, 222 11.2, 5.6, 2.8
‘Carrot, : Conpl ete control A|5"Br| d| nol: -~ “and 0.695
‘tomato, -oats: at all rates Percent Kill or Growth Reduction_ . '
' kg./hectare
. Plant Species 3.6 1.8 0.9 0.45 °
" Bush beans 100, 100 - 99 9
 Carrot. 100 100 100 100
- Tomato 100 00 . 100 100 -
. Cotton 100 99 90 90
35 . Cucumber - 90 % - % 90
Radish Coes s 90 o0
Comn 100 100 100 100 )
Water Grass 100 100 100 99
Johnson Grass 99 - 99 99 99
Wheat 100 100 100 100
EZAMPLE 4 different species of plants and at additional 40

_ In an operation similar to that described in  concentrations. The results are set forth in
- Example 3, 2,3,5 - trichloro - 4 - pyridinol Table IIIL
. was employed in treating soil seeded with



2,3,5,6-Tetrachl oro- 44.3,22.2, 11.2 Cat s Conmpl et e

control 4-pyridyl acetate 5.6, 2.8, 1.4 at
all rates 2-(2,3,5-Tetrachl oro- 44.3, 22.2, 11.2, 5 6, Cr abgr ass,
Complete control 4-pyri dyI oxy) - et hanol. and 2.8 ' cucunber,
oats at all rates Tris-2-(2,3,5-tri- ot 11,2 )
Cucunber, : Conpl ete control chl oro-4-pyridyl oxy) '
oats ethyl phosphite 2-(2,3,5-Trichl oro- .2

Cucunber, - Conpl ete control 4-pyri dyI og;et hyI

oats propionat® Bis-(2,3,5-trichloro-. 8 e ~.Qat's
Conpl ete control - 4-pyridyl -phthal ate 3, 5 D|brom) 2, 6-di - : 11.2

Cats - Corrpl ete control chl or oTssupHI i di nol  2- Br ono- 3, 5-di chl oro-;’/‘
11.2  Cats ' Compl et eéﬁﬁmtrol 4-pyridinol - s
2,3,5-trichl oro-4- . RB}&B 11,2, 5, Rgrosnt Xffeddction  copplete

control pyridyl acetggs_ ac,_.e  kg./hectare

at all rates radis ' ' ' i veness -
on foliage was deter-20.5 |n. sep&?&te operatldPPs carrled oult® n.a man-
m ned for other hydrogy polyhal gpyridine neryg milar to-thagy described.in
Exanpl e 1, conpounds as i ndi cate bel ow i n -Table V. TABLE V Conpound

Crabgrass @8t S,

gll. . Plant§ . 5.6 Results 208, 5, 6- Tet r ach¥or o-

2.3, 1.2, and Ragi,shes, be - Conpl kill 4-pyriginol .

0.6 S cugus'rsrbers a£1§ - at al ;%ogoncentratlon% :
2,3,5-Trichl oro-4-. 1.25 2. 3141 2 and - 100 Radi shes py99i di noI' '
062356Tetrach|oro 30603 Cucunbers = - -

Compl ete kill 4-pyri dPr?al sodi 9>5al t no 9 "
ammoni um sal t "0.31 " tg.5gt hyl am ne goal t 99" '
" EXAMPLE 7 sodi um nethoxi de_whi ch remai ned di'ssol ved 15
10 4- METHOXY- 2, 3, 5OGSTETRACH®R® - - - 9in the exces¥ nethanol. To
this was added, PYRI DpNgs : 0.0875 wj 1 e stirring,glO granms (0.04
nol e) .of penta- 0.92 G am (0 04 gram aton) of netallic chloropyridine.and.
the mixture then heat @%odi um vit838dded in sl | pieces to%0100 mili- to

refl ux tenperature angoli@fat_ed unglghisre-. Ilter§0 of dry nethagol.,, with
stirring, formng fluXx for about 8 hours. The sodiumchloride 20
0.0098 0.01 9% 90 B

; EXAMPLE § termined. for other hydroxy polyhalopyridine -
In separate operations carried out in a man- compounds. The results are set forth in Table
ner similar to that described in Examples 3 IV. = . .
5 and 4, berbicidal effectiveness in soil was de-



by- product which formed was renoved by Iline solid having a nelting point
of 107- filtration; the filtrate was allowed to cool and 109[err]C. The
yield of the product wag 7.3 stand overnight whereupon the desired pro-
grams or 74.5 percent of theoretical. The pr o- duct precipitated. The
product was recovered duct had el emental dnalyses (in percent) as 10 5
by filtration and recrystallized fromhexane to follows: obtain the
purified product as a white crystal- Carbon Hydr ogen Ni t rogen

Chl ori ne Theory 29.1 ~ '57.5 Found.7

29. 26 1.3 e 574 COLBE R - and’t he
m xture heated at reflux tenpera- 4-METHOXY-2, 3,5- TRI CHLORO ture
for about 44, hours. The sodium chl ori de 1%asEIV PYRI DI NE

by- product’; as I IR &Jﬁ?by.fiIt'rati_orl(ﬁ he 25 | 8P JRPRET Rkdid ar to

t hat descri bed Ln rate subject to reduced pressure.to.vapor=—Exanple
7, 0.85 gram (0. @35,6dF stk ) of i2¢, bf.% 5t6@8.850] v@m®t, The plf_‘gdplettcomd
recrystal - netal | i¢rsigaplum was addedod P-6%hml | pi eceomdty oat | 7z o Hf¥H hexane

to obtain a purif mllili fidry net ol to o@mﬂ&e@oggmum
duct having a nel%%ﬁ%g&?of 60[er§h§rz%%[}ula?r]c Z%ﬁnrret hoxi eallkbtésC h

remai ned in sol uti on To The product had el enental anal yses n per-

this was .added, %ﬂ 8.0 ﬁfg?gsz’ 1ien? > ad \'g Eﬁ’“ C‘1‘?{51’le)

of 2,3;4,5 tetrac Bp’i}' I'ne Carbon Hydr ogen r"o en Iorlne

Theory 341‘:1s-2—(2,3,5-m— 1.88 11.2 6. 57 Mcﬂmlﬁf;und Complete contrd3. 9
2.07 6. 39 chloro-4-pyidgexyEXAVPLE 9 oats  poured into

i ce-water and the TISABIFENR ni x- - 4- (2- n- BUTOXYETHOXY) - 2, 3, 5- ture
extracted successi ,g,gyrﬁwsrb. met hyl eng.odi - 35 Cucuntiiet, CHL ORoin b Edntybi

chl oride and et her4—pmdﬂ6:@m1 a separation be- 1.3 Geanms (0.057 gram atomn)
of sodium tween t¥ePiEanic materials and the sodi umwas added slowy in
smal | portions t ;6@ 3sGhinREd-de by-prigduct which rengjgned in t ggnpal cakans
(0.51 nol e) of 2- v-pliidgrpudhiiranol while aqueous phase. The conbi ned :
extracts were the tenmperature was rral ntai ned from about dried ar}d t he
subj ected to di st3T oirera- 40 15[ err] to 35[Y]C To HEPiFerel
m xture of tions rchiwere conpleted at 168[err]C. and sodium2 - n -
but oxyet hoxi de ‘i re-Brome-B5-dichlorb- 3 nillll2d meters of ne@asury pr esSomplett control
recover oxyet hanol4madingldded 10.9 grans (0 05 rml e) 4 - (2 -n -

but oxyet hoxy) - 22 cklorsd Chl oro- 4‘;;;% sachl obglg Lk it @nd
the result- pyri a¥1a&m§ | i ght orangé 0| I he prda %} i ng mam rhtése heat ed

at about 70[err]C. about had el emsnt_al anal ys:a@sha(l n percent) as 45
four hours. The™T . . ' :
Chl ori ne

" EXAMPLIE 6 ' herbicidal effectiveness on foliage was deter- 5
In separate operations carried out in a man- mined for other hydroxy polyhalopyridine -
ner similar to that described in Example 1, compounds as indicated below in: Table V.

© TaBreV _
Compound : g/l ~ Plants - Results
2,3,5,6-Tetrachloro- 2.3,1.2,and Radishes, beans, Complete kill
4-pyridinol 0.6 cucumbers at all concentrations
2,3,5-Trichloro-4- 2.3,1.2,and Radishes : T
pyridinol _ 0.6 _ '
2,3,5,6-Tetrachloro- 2.3,0.6,0.3 ‘Cucumbers - Complete kill
4-pyridinol, . S .
sodium salt . - ' » » - : : o’ ;
- ammonium salt S » P
methylamme salt » s S »
e EXAMPLE 7 sodium methoxide which remained dnssolved 15

10 4—METHOXY-23 S 6-TET’RACHLOR0 in the excess methanol. To this was added,

: PYRIDINE while stirring, 10 grams (0.04 mole) of penta-
: 092 Gram (004 gram atom) of metallic chloropyridine and the mixture then heated
sodium was added in small pieces to 100 milli- to reflux temperature and heited under re-
-liters of dry methanol, with stirring, forming flux for about 8 hours. The sodium chloride 20



Theory

35.72 60

44. 2
(2, -

4.68
4 -

Met hoxyet hoxy)
resulting m xture was added chl oropyridine prepared in a manner simlar

35.8 Found

- 2,3,5 - tri- ethanol.

44. 24
To the

4.53

23

grans (0.092 nole) of pentachloropyridine to that descri bed above was a -
colorless liquid and the resulting m xture heated in the tem having a
perature range of from90[errJC. .t

boiling point of 133- 135[err]C/1 0
100[err] C.
The reacgtlon mxture way - 75 65

then fi

f or

nm  Hg.

about four

EXAMPLE 10

hours.

2,3,5, 6- bygmduduwhclamnadhms‘ relntoveathy -V\Hrs dnmahaﬂ:gta)mdnhgepmm‘BE‘ﬂmeHLO?@YRl DI NE

ct W%?el‘hoxye’)"loxr de

ae*tlng

hed wrth wat er

per at ur efit Ef@as d °J?qula‘i'drrel@?§ 3}’5 irigld- of yu

tas pr oA bl ohy ¢

2. 3. gkargy £ n@ hg a,rﬁ,ad, ue was thereaf er v %

80 70 sobdlinuhe wriﬁbdmdmtsssa(vaﬁzgwaa%) 2 - net hoxy- and extract ed |nto
hexane. The hexane sol u- 1,03 1,083 =

9

tion was dried and the solCebot v afydropened Nitkdgen st&!hbnmere fi ltered of f and

recrystal lized
hexane to obt ai

60

om 5 to, I’gCOVEI’

oY uri fi el

1.3 Grams (0.057 gram atom) of sodium
was added slowly in -small portions to 60
grams (0.51 mole) of 2-n-butoxyethanol while
the: temperature was .maintained from about
25° to 35°C. To the resultlng mixture of
sodium 2 - n -~ butoxyethoxide in 2 - n - but-

oxyethanol was added 10.9 grams (0.05 mole)

of 2,3.4,5 - tetrachloropyridine and the result-
ing mixture heated at about 70°C. for about

“four hours. The reaction’ m1xture was then

o
Theory 44.2

- Methoxyethoxy) - 235 - tri-
chloropyrudme prepared in a manner similar

to that described above was a colorless liquid

" baving a boiling point of 133—-135°C,/10

65 :
4 . (2 - METHOXYETHOXY) - 2,3 5,6-

mm. Hg
-ExaMPLE 10

~TETRACHLOROPYRIDINE
_Sodium 2-methoxyethoxide -was prepared

- by reacting 2.3° grams (0.10 gram: atom) of

, 70

-sodium with excess (86 grams) 2 - methoxy-

roduclt

The cry- had elenental .

tween the organic materials and the sodium
chloride by-product which remained in' the
aqueous phase. The combined extracts were
dried and then subjected to distillation opera-

tions which were completed at 168°C. and
3 millimeters of mercury pressure to recover
4 - (2 - n - butoxyethoxy) - 2,3,5 - trichloro-

pyridine as a light orange oil. The product
had elemental
follows:

Hydrogen  Chlorine
'4.68 . 35.8
453 3572

ethanol, To the resulting mixture w
23 grams (0.092 mole) of pentachlorog
and the resulting mixture heated in the’

- perature range of from 90°C. to 100°C. fc'f;:

ana_,lysw_ (in per_cent) as

n .oil om whi on standi ng,
ilhavr ngsné desi Pg% 4 - (2 -
met hoxyet hoxy) -Fo&dS 5, 6- 200w tingl.poi nt &.651[ errsfr:52[ err] C
tetrachl oropyridine crystallized out.

50

55

t he

‘The product
analyses in

- percent .as -f ol | owsgxafgasbon Hydr g@eme mikiiteOlicata® a{l’l}mymm 33. 1-
2.41 4-METHORYR:85-TRICHLORO 33. G@ for about $ hGis. The sod1um4811tﬁldio V\HAT V\E
CLAIM5IS- 1 Hert?l EFECO osifion by filtration and the 25 [ gy ]
| east onglh éﬁ, %ﬁﬁﬁt 'C‘fﬁ%j’ﬁﬁ S fRYein mis 3 or
4, each I%tdll& s@dﬂiﬁ@v@i m ¥ deces to l1zed from he&;i];: o;ﬁgfﬁéﬁ:gggt om Z is

-H, oHp @ sod(ﬁ g -E or
- er?"] Wmﬂtﬁiﬂeﬁ s‘:ﬂl‘E‘s” T b h”demW’fé‘r sé’F‘lWesrr{“F g3 3 4 each
Xis a by 6 . S n in-. 60 chlorine
atom Z |s- Cferr H[err] teger of from 1 to 4, M is sodium
-CHerr]; -d err] H er r ] OCcgdbd H[ qiyra}ogenM Niftbgen E (ﬁomepot assium zinc,
manganese, magnesium cal- -Cerr|Herr]OE, where nis an integer of from?2
cium barium alfedni um i %4on, chrbfd um tQ3574 y -i¥®.Jan integer from1 to 4,
Mis sodium nigkal or coga;t B j V\g7an ]r,;ga sal t, %oup 20 potassium
zi nc, rranganese, magnesi. um cal-- erein e saIt form ng base I S ammoni a,
IS EXAMPIE 9 poured into ice-water and the resulting mix-
4-(2-n-BUTOXYETHOXY)- 53,5~ ture extracted successively with methylene di-
35 TRICHLOROPYRIDINE chloride and’ ether “to &ffect a séparation be-

about four hours. The reaction mixture was \75
then filtered to “remove  sodium cthnde by-. -

product ‘and the filtrate was heated to 4"

perature of 150°C. and-2: millimeters of mm:w»» -

cury, pressure to distill off 2-methoxyethanol. .

The residue was thereafter washed. with water -

and extracted .into hexane.: The hexane:. solu-

80



‘iron, an al kanol am ne,

cium barium al um nium chrom um al kyl am ne, an
al kyl ene- nickel or cobalt, Bis an amne salt group amne, a heterocyclic:
am ne,. or a quaternary wherein the salt-form ng base is anomrmia, an

anmoni um base; E is an acyl,
al kyl ene- aroyl. _aryl:acyl
hetgrocyclic anﬁdiewas%ediaﬂuﬁé edlwmporhwomxymamm

aryl oxy-acy 031%§<y| am ne, an al kanol am neg an

| ower __al
hrpd bf aet rea-pd(#lizsil frbron A

Wi t h  one or nor
chlorine or
organi ¢ radi cal
with one or -

br om ne at omd0 or
nitro
tetrachloro - 4ﬂmf

am no, or

solid, dinol,
defined, a surf

pyri doxy) et hanol ,

(2,3,5 - trichl

hereinbefore defi ned,

beeswax,

: or
trichloro -
netaphosphate
accordance with
conpound is 33
inol, 2,3,5 -t
pyridoxy)ethano
trichloro - 4 -
2,3,5- 50
hydrogen or chl
is -CH err] or
pl ants, plant

pl ant growt h sae

pyri di ne conpouﬁ@

4- Met hoxy-2, 3,5
9 tion was drie
recrystallizead

40

50

brom ne atons or

% Swhereidl O is Bk #i EalchKi‘ls a dr

e 30 a nitr-pﬁe@_-y phospbate,

dr oxyl ,
s repre- <waw¥ro gr 0dhd2"
4. Method in accordance with

ei0a g Fomp 3%

fdlyhggpynm car"r??er
2,3,5 - trichloro - 4 -
ace active dgzs- (2,3,5,6 -
per si ng
oro - 4 - oxy)
ap %, 3, 6 -
a paraffin wax,

yr

a nitrogen—

d%niw dytpmaclt at e, —G

el D
p&as zifcg inaspartet e!,')l‘nﬁgneﬂ -capy
ciizio ) besfogy, - atugainiuyy frprylj dhepkniung -
pickel, or up

a,

G‘Fﬂln

bk
Mmbﬁﬁ%ﬂmm @0@fbodid BB
dumnmapmmmwhammwmgsdﬁmébdkt

& g zﬁnwu?desasrepre-
61 Cor b adxfﬁﬁﬁx@

St%reilc o:

fen n:’arner&ompnsmg a finely divided solxd,
as hereinbefore defined, a surface active dis-
persing agent as herembefore defined, an inert
granular solid, as hereinbefore deﬁned, a poly-
glycol, beeswax, a paraffin wax, a nitrogen
fertilizer, a potassium fertilizer a phosphate
fertilizer, ureaform, urea or a metaphosphate.

2. Compositions in accordance with Claim
1, characterized in that the polyhalopyridine
compound is 2,3,3,6, - tetrachloro - 4 - pyrid-
inol, 23,5 : tnchloro - 4 - pyridinol, 2-
(23 5 6 - tetrachloro - 4 - pyridoxy)ethanol,

- (2,3 S - trichloro - 4 - pyridoxy)ethanol,
23 6 - trichloro - 4 . pyridinol, 2,3,5,6-
tetrachloro - 4 - pyridyl acetate, or 2,3,5-
trichloro - 4 - pyridyl acetate.

3. Method for inhibiting plant growth
which comprises applying to plants, plant
parts or to plant growth medium a polyhalo-
pyridine compound having the formula

am no,

sen?é@ by &4

assrop fro!
H eréged iof efrom UL eal Gk M. U emdxm
eﬂﬁ@“ﬁ@rﬁ%%

%m the salt formmg base is &ﬁﬁo a,

cobglt,oB Hs an Amine
el ﬂ“'@g ﬁﬁ%@m“ ﬁz‘;ﬁ?ﬁ

t@5chhﬁ601mmﬁmy yamﬁgh»aegﬁmmey lwmmqmﬂmmd

W e e

phegphite, 466l fite or sul -

75 fate oup; and whi ch

Claim 3 nore chlorine or

W%%I;GX@ICLAIMhﬁract erized in that the pol yhal opyridi ne
an

conmpound ¢s’ 2,3,5,6 -

conprising 'ner divided

pyri di nol , 80 %Thereinbeforés
tetrachl oro 47-

ent as herei nbefore defined, an inert

et hanolwhexgiﬁamulaansr zis@ichd; isaisbromine or .
tri clehlogng atom; -Z

2-

2 -

Bt

e 1 Ao
O%(‘te’gglsi%geu a th%SpEi@

ik
(gmum,

%ﬁg@@

HEohiR

5 &1zmemmmﬂ®hhnrdhmm#

¢ i%r:r;

whar ﬂyl'ﬂ nyl Sor &.ryl—
[lashprtic

by E can be- substltute
héims¥ine Br Bromink hiloSé

or Hitro groups.

in accordance with Claim 3

£
in that the . polyhalopyridi
125 30T el alob e P T
dinol, 2,3,5 - trichloro - 4 - pyridinol, 2-
(2,3, 5 6 - tetrachloro - 4 _ pyridoxy)ethanol,

cri—Cqun 05, 6-
Y G

0 yl - 70 anmorrecarer brae;lefronEthh,ams s,th )h i“ 2 P\g&ﬁ i‘aéi ugal a
carboni ¢ dci d nipigglyt -de Im e o Sika

nitrate, phosph%t¥, %ﬁ%@ﬁﬁcp sul ite o r?ate ydr xycarbonyl lower

al kyl sul fonyl or aryl- group; and h or represented

sul fonyl radical or a carbonic acidmﬁﬁﬁgty, ﬂhgﬁg gﬁgan be substituted

n be substituted

60
a

in

65

or
70

d)mlh:y’ arrd R

mﬁ%ﬁ 5

gto

and
80

2. (23 5 - trichloro - 4 - pyridozy) - ethanol,

23,6 - trichloro - 4 - pyridinol, 2,3,5,6-
tetrachloro - 4 - pyridyl acetate, or 2,3,5-
trichloro - 4 - pyridyl acetate.

5. A compound of the general formula

O-R

wherein A is a hydrogen or chlorine atom,
and R is —CH, or —C,H,0C,;H,;,, where
y is an integer from lto 4.

6. 4-Methoxy-2,3,5-trichloropyridine.

7. 4-Methoxy-2,3,5,6-tetrachloropyridine.

85



to recover an oil fromwhich, on standing, the hexane to obtain a purified
product having a desired 4 - (2 - methoxyethoxy) - 2,3,5, 6- nelting point
of 51-52[err1C The product tetrachloropyridine crystallized out. The cry-
had el enental .analyses in’ percent as follows: Carbon Hydr ogen '
Chl ori ne Theory . 33.1 2141 46. 6 Found 33. 32
2.62, ° 48.6 10 WHAT WE CLAIM I S:-- 1. Herbicidal conpositions '
conpri sing at [errl | east one pol yhal opyri di ne cgnpound
having the _fornula wherein mis 3 or MBLOBhch X is a bromine or [er?]
chlorine et L b ] e b and recrystallized from 5
-Clerr] H[erfﬁ&émiﬁja?%szﬁgiﬁﬁng, Bﬁo%&%%ep azpﬁumMg an is an
|nt eger - 15 desiredr €i-n(2m imsthGkyeshosy): - @3S16- X njelting ?{P 52°Cofrh° ‘ZS’H‘F 2 to
%;4 tspachipropyridine crptpllized iput. The Gy pad plgmen %f“rﬁef—"lf’gﬁ ™ teger of
from 1to 4, M is sodium -CHerr] err]H[err OClerr]Herr] -M -B,
-E or potassi um zinc, manganes %gn%Woa@mﬂerr]H[err]GE Wnere n
is an integer of from2 egl.lyum barggllum al gnini um 4¢.60on, chromum to 4, y
is an integer from1l to 4, "M is sodium nickel or cobalt, Bis an am ne
salt group 20 potassi @FeRndi nc, méhganese2-Shagnestify cal- ‘wherein t he
salt form ng base is ammonia, an 65 cium barium. alum nium iron,
chrom umio alVRJAERIWB&ELAIM BW:kanol am ne, an al kyl ene- nisxckel or cobalt, Bis

an amne s jitions, CPFER’% clic am ne, a quaternary wherein
the salt- fgif‘ %&% FrSTRoRd vggammm um base

E is an acyl,
aryl oxy- acy a kyI am ne, an al kanol.am ne, an alk 1 aroyl, -aryb-acyl,

-

| ower al koxycar bonyl, &b amne, a heterocyclic amy e)?" or a quaternary
hydr oxycar bonyl ,- | ower Rl kyl sul fonyl or aryl- 70 ammoni um base, E is an
acyl, aryloxy-acyl, nyl radical, ayhedik®RiXordfiesthMDisel Btomifd ora ar oyl ,
aryl-acyl, lower al c&r bonyl, nit rchibtne plmsphatse —Hh gkﬂaaQH, sulfite
or sul fate hydroxycarbonyl, |ower alkyl st W E ofnd whi ch
organic r%dwﬁeﬂusmrfepraseatcmx 5 d|bkoaiinél or I (o 05 | qs ag,; IDiggt y, or
by E-can becldusipst atbrat 68l isi +HLOreCdln Qﬁar &eg&o of afrbth t natoe 4, pMosprbadnﬁn,

phosphi te, sjtl:%* Zg’m%ﬁ*fﬁn_n@n@ero ;rr ‘§r Potassiyiny) @inG tnexnganese, thageksionyy tal- ani no,
75 fate groyy Boio alSiumy charium, algpinm Qi‘g‘é‘“’ sent ed

by E canzpep&ugﬁﬁlmfgﬁegn;md@ nﬁgﬁ;fﬁgﬂaﬁ%ﬁ w&mtk Bee anﬂ%ﬂ{i%g ﬁh él ai m

3 nore chl ofipe bmunbrséimmmatrmhm ratRylgnine, aﬂlamilaaﬁnezad auaylernaat t he.

tmy d
pol yhal opyr o 3y Bs ,aming, QQWGHWQ% A ound is
2,3,5,6 - %ﬂ basfglsaggﬁ% i riﬁﬂfm %1’ ner
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