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71) We, ELI LILLY & COMPANY, a Corporation of the State of Indiana,
United States of America, of 307 East McCarty Street, City of Indianapolis, State of
Indiana, United States of America, do hereby declare the invention, for which we pray
that a patent may be granted to us, and the method by which it is to be performed, to
5 be particularly described in and by the following statement: — 5

The present invention is directed to 1-hydroxy-2-(1,1-difluoroalkyl)-1H-imidazo-
(4,5-b)pyridine compounds and ethers and esters and salts thereof. These derivatives

are of the following formula :

0-R3
V
fl 5/ 7 1
l 2 CFy- Rt Formula I
5 3 /
. ~xh i
ki 10 In the above and succeeding formulae throughout the present specification and claims, 10
i R! represents hydrogen, chlorine, fluorine, perfluoroalkyl of C,—C,, or a radical of
= the formula
i
l
(—H
|

s

[Price 25p]



(4, 5-b)pyridine conpounds and ethers and esters and salts thereof. These
derivatives are of the followng fornmula: 0- R3 N [err]

Formita 1-10 | n-the—above-and succeedi ng formit ae t hr oughout—tte—"
present specification and clains, 10 [err] represents hydrogen, chlorine,
fluorine, perfluoroalkyl of [err], or a radical of the formula [err] [Price
25p] 2 1, 307, 489

2 wherein eachpﬁfﬂndependently represents hydrogen or hal ogen and n
represents o [err] represents hakmg@@, nrtro [err] or Iomer alkyl

sul fonyl of i 1 e—¢

al kal i ne earth cmmms?ha qﬁ‘%eﬁo ??’d%ﬁqﬂt "
an organi ¢ anmi nech Il Of ePr

(2) alkyl of [err ] ((3)) hya+og@ngflth@a‘1ka[x of dillalifedehriC MehiGat Hbrkof O tHeQHMK therbdd) benzyl
10 5( 6) phe net hr;&] an organic amine having a K, of 10—7 or greater;

10 (7) al kanoyl of [ o é}‘gegenoyl of [err]; (9) a carbanoyl or

t hi ocar banoy| radlcé) @m bula [err] 15 wherein X
represents oxygen omgauh@ur and one [err] represents phenyl, lower 15

al kyl of [elr] or Id@awﬂaﬂWEn of [err] and the other [err] represent¥
hydr ogen, | ower alkﬁg § 1 —orel | ower al kenyl of [err] subject to the
limtation that bot 9]@&Hg &ekbgﬁm&@$ﬁmaﬁgg§ygﬁﬁhdo not contain nore than
si x carbon atons, or ‘both [err] noi eti es taken together represent straight-
20 chaln al kyl ene of [err] bot & nclusive;

20 [err] (10) a radical of the fornula([é&(] al kyl of [err] or wherein X is
oxygen or sulfur; (11) a radical of thq fo&nula

g prresents O or1; i
éror ?e]sver alkyl sulfonyl of \M t5h

15 wherein X represents oxygen or sulfur; and one R* represents phenyl, lower 15
alkyl of C,—C,, or lower alkenyl of C,—C,, and the other R* represents
hydrogen, lower alkyl of C,—C,, or lower alkenyl of C,—C,, subject to
the limitation that both R* moieties taken together do not contain more
than six carbon atoms, or both R* moieties taken together represent straight-

20 chain alkylene of C,—C,, both inclusive; 20

0

]
(10) a radical of the formula —C—X-lower alkyl of C,—C; or

0
I

wherein X is oxygen or sulfur;
(11) a radical of the formula

: 5
25 "l L5 5 25

wherein R® represents methylene, ethylene, or vinylene, and n represents 0
orl;

0] 0

(12) a radical of the formulae —y)-substituted phenyl and —él—R‘—O-substi-
tuted phenyl, wherein “substituted phenyl” is a phenyl radical bearing from
30 1—3 substituents, each of which is independently amino, nitro, chloro, 30
methyl, or methoxy, and R® represents lower alkylene of C,—C,, both in-
clusive;
(13) —SO.,—R’ wherein R? is lower alkyl of C, ., cycloalkkyl of G—C,
phenyl, “substituted phenyl” as defined in (12) above, or benzyl;
35 (14) tetrahydro-2-pyranyl. 35
The compounds so defined are useful as herbicides. In addition, they can be used
as starting materials for a process which results in rearrangement or reduction depend-
ing on the reaction conditions employed.
In the present specification and claims, the term “halogen” is employed to desig-
40 nate bromine, chlorine, fluorine, and iodine, only. In the case of the lower alkyl, lower 40
alkenyl, alkyl, alkenyl, alkanoyl, alkenoyl, and lower alkylene radicals, such radicals
can be branched or straight-chain.



25 [err]

25 wherein [err] represents nethyl ene, ethylene, or vinylene, and n
TEPresents ; ' =C '

phenyl and [err] tuted phenyl, wherein "substituted phenyl"” is a phenyl

radi cal bearing from 30 1-3 substituents, each of which is

I ndependently am no, nitro, chloro, 30 nethyl, or ? Xy, and [err]
represents | ower al'kylene of [err] both in- clusive?EQ g) [err] wherein
[err] &Bs lower alkyl of [err] cycleglskyl of [err] phenyl, "substityuted
pheny! et n(42)—above—or benzyt:—35 )

t et r ahydr o- %_P £1 i éﬁﬂn-azﬁ mlfun_gxilss.hgng stxuc%uralRilgz?ture of 1'het _compoundf1 of Formula

35 The’ compayiniSomainger | AES BHESE AT RRs TREFBFET Gk =it ¥88Tt i on, they can
be used as starting materdifbosmb®fl a process which results in rearrangenent
or reddction depend- i ng twfiwotdmethyleact i on condi tions enpl oyed. |n Bhe
present specification andh§?4#ﬁ§m¢?ﬁb term "hal ogen" is enployed to desig-
40 nat e brom ne, chlﬁkuﬁgm_ ARfine, and iodine, only. In the case of
the |l ower al kyl, |ower J40i-ahdeeayyl, al kyl , al kenyl, al kanoyl, al kenoyl, and

| oner AP kyl ene radicals, Sudifirorogdpremt s can be branched or strai ghi? chai n.
011 3 1}-Qifnoro-2-bromocthy] |, 307,489
3 An essential and distingﬂﬁéhﬁﬁg§9tﬁy Lyfopyt feature of the conpounds of

Formula | is the substitughiifigte-I-trem@npopyit1 ON [err] representati ve such
radi cal'® includ- ing the %k@ﬂ@?ﬂm? y1 di 1 uor omet hyl 5 15
trifl uoronet hyl }4=§ﬁ&g§;£9$§¥ .

di f | uor ochl or onet hyl pent@kﬁmgﬁgggﬁm¢3%%&ga&hggro-n-propyl
1, 1-di f] uoroet hyl 10 perfluoro-n-butyl 1, 1-di fl uoro-n-pr OQ&"
10 1, 18 f | uor o- 2- br onpet A§fuorg-n 5@ffluoro-2-chloroethyl

1, 1-di f | uor o- 2, 3- di chl or FH*PFEPFF" 1, 1- di f 1 uor o- 3- br ono- n- pr opy!

Preferred groups are trifluoromethyl, diffuoromethyl, difluorochloromethyl, and penta-
fluoroethyl.
The compounds of Formula I are typically crystalline solids. They are prepared
25 in standard procedures for the derivatization of hydroxy groups. Hence, those of the 25
derivatives claimed herein which are ethers can be prepared by those procedures dis-
cussed in chapter 6 of Synthetic Organic Chemistry, by Wagner and Zook (John Wiley
& Sons, Inc., New York, 1965). The same reference discusses various synthetic pro-
cedures which can be employed for the synthesis of those derivatives claimed herein
30 which are carboxylic acid esters (chapter 14), carbamic acid esters (chapter 23), and 30
sulfonic acid esters (chapter 37).
Generally, the ethers and esters of Formula I wherein R? is other than hydrogen
are conveniently prepared by the reaction of the corresponding ‘1-hydroxy compounds:
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35 with a halide of the formula R*—X, where X is halo, in the presence of an alkali metal 35
carbonate or other hydrogen halide acceptor. An inert liquid reaction medium can be
used, The reaction proceeds under a wide range of temperatures, but is preferably con-
ducted at temperatures of from —20° C. to the reflux temperature. Separation, and
if desired, purification, are carried out in conventional procedures.
While the foregoing is the most general method for preparing compounds of For- 40
mula I, other methods are convenient and may be preferred for some of the compounds.
Thus, those carbamates of the formula

40
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| C1~4 lower atkyl orC2-4 lower alkenyl

2 N
R—(I >—CF2-R1
SN

C, _; lower alkyl or C,__; lower alkenyl
45 are more readily preparcd by reacting the corresponding 1-hydroxy-1H-imidazo{4,5- 45
b)pyridine with an isocyanate of the formula
O =C=N—C,_, lower alkyl or C,_, lower alkenyl

50 The reaction is conducted in conventional procedures. 50



15 1,1, 2-trifluoroethyl
15 1,1, 2-trifluoro-n-propyl 1,1,2,3-tetrafl uoro-n-propyl
1, 1- dirftwor o- 2- br ono="3=cthtoro-n=propyl perftooro=n=butyt 20 -~ ———

per fl uoro-n-pentyl 20

perfl uoro-n-hexyl Preferred groups are trifluoromethyl, difluoronethyl,
di fl uorochl oronet hyl, and ta- fluoroethyl. The conpounds of Fornula I
are typically crystalline{) ids. They are prepared 25 ‘in standard

procedures f{or the derivatization of hyggoxy groups. Hence, those of the
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Formula | wherein [ el pfedr&l ses B@ts df RRcoRYARIE Fotfu® CRIRWBINREB biny Bimepar ed by
the reactiodfof thigogsoisdempbmndillog: 1- hydr oxy conpounds: [err] Formula |80 35
with a halide of the fornula [err] where X is halo, in the presence of an
al kali metal 35 carbonate or other hydrogejpghalide acceptor. An inert
l'iquid reaction mediumcan be used. The reagtion proceeds under a w de
range of tenperatures, but is preferaab/ C duct ed at ge%fer ures of
from[err]. to the reflux tenperat " i o, and 4 iT desired,
purification, are carried out in conv 'i pfocedures. Wile the
foregoing is the nost general nethod fo pr pari ng conpounds of For- 40
mula |, other ods re conv% |ent be preferred for_ sone of the

compounds. Thus, "ﬁ I‘Z&IQ fjkyﬁ(g%ir Pfg’ | ower
al kyl or [err] | Qié&ﬁyl K&mﬂf anyr of clﬁce; r&‘.rbs bmoeir& i@y off eacting
t he correspandi nghelferdmpldr oxy- 1H—| m dazo(4 5- 45 b) pyridine with an 15

i socyanate of the forrmula [err] 50 The l{eactr on is conducted in
conventi onal procedures. / 50
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wherein X represents oxygen or sulfur, and one R* represents phenyl, lower alkyl of
C,—C,, or lower alkenyl of C,—C,, and the other R* represents hydrogen, lower alkyl
cf C,—C,, or lower alkenyl of C,—C,, subject to the limitation that both R* moieties
20 taken together do not contain more than six carbon atoms, or both R* moieties taken 20
together represent straight-chain alkylene of C,—C,, both inclusive; and R*® represents
trifluorometthyl or pentafluoroethyl.
Yet other synthetic techniques can be used in the preparation of the compounds
of Formula I wherein R” is other than hydrogen; examples are the use of N,N’-
25 carbonyldiimidazole or N,N’-dicyclohexyldicarbodiimide (See Reagents for Organic 25
Synthesis, Fieser & Fieser (Jchn Wiley & Sons, 1967), pages 114 et seq. and 231 et
seq., respectively.
The 1-hydroxy compounds of Formula II are prepared in accordance with the
following reaction scheme:

"L@N ) R A
-§!
& Hm M=~ cfz-m >‘"2 .

In accordance with the foregoing reaction scheme, the initial 5-substituted-2-amino-3-
nitropyridine compound is acylated to yield the corresponding 5-substituted-2-(1,1-
diftuorcalkylamido)-3- nitropyridine, which is then reacted further to yield the final
product in accordance with the present invention.

35 The acylation is carried out with an acylating agent, the identity of which is not 35
critical; either the difluorcalkanoyl halide :

halide-C—CF,—R"
]
0



4 1, 307,489 Li kewi se, the carboxylic
ester conpounds of Formula | other than the carbamate esters are often
preferably prepared by reacting the desiTed caboxXylic acid as Tts—an-
hydride with the corresponding 1-hydroxy-1Him dazo(4,5-b)pyridine starting
com pound. Furthernore, in the case of the conpounds which_ are ethers,
preparﬁtron Is b5 soneti nmes preferably carried out by(ﬂbéktron of the
1-hydroxy-1Hin dazo(4,5-h)- 5 ob?”ﬂ?ne with an ol efinic conpound; this is
partrcuIarIyrﬁﬂamﬁmmedmmmmyhﬁecase of the tetrahydro-2-pyranyl ether. The
al kenyl. ethers may al so be preferably prepared by addition to an al kyne. A
preferred sub-genus of the conpaou %% mula | wherein [err] is other

t han 10 hydrogen is defined ok

10 [err] wherein [err] represents\fgalo or Jerr] represents |ower alkyl of
[err] | ower al kenyl of [err] benzyl | ower aIkanoyI or [err] |ower alkenoyl

of [err] bepzoyl 4118 fh ;II:EXr is o t]c Oné%i\lﬁg :gxll’e; the reactlon 1£ ct:)o%cri{P ecli or
Ating-lage
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phenyl, 1o {1 %;@ng thswesnpltipg kg, suyh a er peaamlestohe ot her [err]
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the |initat béﬂEbné h,atmr&q:g TOdst#2r do not
cont ai 1 nor meotnlmann add(tmnambdmumm;c dihydf1@ds lre gexlic['a]ly MR lahet deaken 1920

together re agtra iflpidig) R'int emoroﬁoe{bmaid feglily yieldiog usi ve; and
EAlE v bt e e R e
t echni ques &ames e in the répa oh O P Re BT PSE Formul a |

whereird [err] Iingemdher hds e Pﬂvyﬂrto@emecmganq)li-a&st&&&t iﬁteo pegl-@f N, N5- 25
car bony! di i fuepakyie O‘QE'YHNH‘F\FQHEP %gg@a@hﬁﬂm@mﬂ% wiagieof(aSedetReagent s f or

Organic 25, STRIHEST &ﬂuﬁéﬁ)ﬂt{% Fhrihapimge gtﬁsbfﬁg“ed"_ﬂgm) pages 114

et seq. andvedikh. Etsb&ﬁﬁbd,thafﬁé;ﬂ%d sth rrpounds of Formul a
are prepared in accordance vvrth the fo Iovvr ng reactron schene: [err] In

accordance wrth the foregetng reaction schene, the |n|t|aI

5- subsfa gZam no- 3- Bz cern corrpou dto yield the
correspo - 5(1 di lJuo.r_QaI yI m o “Asit ropyridi ne,
which is fén-ﬂ ur her@gb, 2 Nﬂ’r thefrnal e nacrdance with
t he present |nv I on. The HzA atron |§carr|e(§20 with an

acyl ati ng agent, the |dent|ty of which is not 35/critical; either the
di fl uor oal kanoyl hal i de: - 10

o
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To date, it has not been possible to isolate this intermediate. As will be obvious
to those skilled in the art, however, the intermediate, if isolatable from any synthetic
route, could itself be reacted to produce the compounds of the present invention.

While the reaction itself is unexpected, the reaction conditions are not critical.

25 As reducing agent, there can be employed, for example, any of the substances and con- 25
ditions ordinarily employed for the reduction of nitro compounds to amino compounds:
hydrogen in thc presence of a catalyst; zinc or iron in alkaline solution; sulfides in
alkaline solution; and hydrosulfite in alkaline solution. The reactions are conducted in
accordance with the conditions known for each of these agents (see Kirk-Othmer En-

30 cyclopedia of Chemical Technology, 2nd Ed., Vol. 2, pages 76—98 and references 30
there cited | ]'ohn Wiley & Sons, Inc., 1963, New York]); and in all instances, cyclo-
dehydration of the intermediate occurs spontaneously under such reducing conditions.

However, a preferred method for conducting the reduction reaction is the use of
hydrogen in the presence of a catalyst. In general, in employing this preferred method,

35 the 5-substituted-3-nitro-2- -(1,1- dlﬂuo'roalkylanndo)pyndmc, conveniently in an inert 35
liquid as reaction medium, is subjected to hydrogenation in the presence of catalyst,
typically a noble metal and preferably palladium or platinum. The catalyst can be
employed alone, or — especially in the instance of palladium — can be supported on



[err] O 013 5 1, 307, 489
5 or the difluoroal kanoi c anhydride: is suitable, although the latter

S

often-preferred. In generaf, the reaction is conducted by m Xing the
acyl ating agent and the 5-substituted-3-nitro-2-am nopyridine, prefer-
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ably, and in the case of a &lf uor oal kanoyl halide, necessarily, in the

presence of an 5 organic t ary am ne, and heating the resulting
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conducted in accomdamma oydldhbrylamine.cigeddiod, mhka@WPPY@‘d@h%dPSOP%@ge agents
d

Ed.

(see Kirk-Othrer s SfbylmedJMI 6‘@%@%6 Bedts E&ﬁ%@t‘eﬁ
Vol . 2, pages 76- %hﬁr ?%ﬁﬁ%ﬁlﬁe 6-subsg:§§ectfl§g§§ par thoto egﬁazi@y & Sons

¢ amiche | paridhldr dniisd &nﬂl&ﬁ meGay ® (al-kaldteh a;bmlomcte,f t haes

I nc., 1963, shlew Ygp
i nt er medi at e occuﬁrsrozstm ot sthedueb Isgf fgryerdion <indh emelemé Py meBereft fprryieting
_ the compounds.
The S-substituted-3-nitro- 2-amm0py'r1d1ne starting materials to be employed in
accordance with the process of the present invention:

| R2—(IN02
40 Xy~ NH

are in general prepared by nitration, in standard procedures, of suitably substituted
2,5-disubstituted pyridines. Certain 5- substituted-2-aminopyridine compounds, those
wherein the 5-substituent is halo or nitro, are known. Others are prepared in procedures
readily available to those skilled in the art. Thus, for example, in synthesizing those

45 5-substituted-2-aminopyridine compounds wherein the S-substituent (R?) is —CF,Cl,
a 2-amino-5-formylpyridine :

T T
is reacted with SF, to obtain 5<(diflucromethyl)-2- aminopyridine; this compound, in
turn, can be chlorinated to obtain the correspondmg 5-(difluorochloromethyl)-2-amino-
50 pyridine. The 5-(trifluoromethyl)-2-aminopyridine is synthesmed by treatment of 5-
carboxy-2-hydroxypyridine with SF, in the presence of HF, to yield 5-(trifluoro-
methyl)-6-fluoro-5,6-dihydro-2-hydroxypyridine, which on treatment with sodium
hydroxide, yields 5 -(trifluoromethyl)-2-hydroxypyridine. The hydroxy moiety of this

40

45

50



However, a preferred nethod for conducting the reduction reaction is the
use of hydrogen in the presence of a catalyst. In general, in enploying
this preferred metrhod, 35 The
5-substituted-3-nitro-2-(1,1-dif|uoroalkylanido)pyridinQﬁlgpnveniently in
an inert 35 liquid as reaction nedium is subjected to rogenation in
the presence of catalyst, typically a noble netal and preferably pal I adi um
or platiinum_ The catalyst can be ééﬁ?@%ﬁd al one, - _especially ih the
instance of @abduRlbdMe -covartbd BE stldE Prde&lre® B an an@do group, thus yielding

1,307,489  the desired S5-(trifluoromethyl)-2-aminopyridine compound. These vlricas Gatbsdter such as
carbon or arte 1%@%@%@ﬁﬁ%ﬂmmmﬁﬂsafnSﬁV@ﬁW@hPHme&ﬁpaﬁmd@g5@@H@P pressure
apparatdis i STUSHC éi?&’éﬁ& B Dl Rl Bl 00enal | on.
when conduc-is 4 hylsuper a nDspherr pressures; however e reaction also
goes forward at atnDs- pheric pressuges. The reaction is further catal yzed
by a small amount of an acid, s N02 as, for exanple, a mineral acid
such as hydrochloric acid or a co aﬁll organic acid 5 such as
trifluoroacetic acid. The amounts o eacgants enpl oyed are not critical.

I n general, vreeheR’ epreair®d WwtrSallglsafoRyl b ICes-CQ footh yiskhsigs Arep@¢patadire of t he
starting 5- sgtsdence witethe Bllpyingrepctfnscheme:dj f | uor o- al kyl ami do) pyri di ne and a
catal yti c amount of the noble netal, such as from1 to 10 10 grans per
kil ogram of the starting aby . Tenperﬂmwr f fromJ[err] to [err].

10 are opé? esults Hde typidally achi eved at tenperatures
of fromJ[err ete, the product is
separated fro n conve ignal rocedures. Most
typically, the reaction mxture y ?h tltere to renove renaining
catalyst, and the filtrate evap %ed toSeparate the product as a 15
residue. This product residue can ified, also in conventional
procedures, typic- ally recrystalllzatlon or extraction into sodium

bi carbonate solution follo crprtatébﬁ e Nadial acid. The
foregoi ng synthetic nethod result t heth§iy &8y at | oﬂ Bpe desired 6-sub-
20 stituted-1-hydroxy-2-(1, 1-adW mfﬁéTRVTT‘lFLr dazo( 4, 5-b) pyri di ne
conpounds of For- 20 mula |I. However, ﬁe prot oprof the OH group being
acidic, these compounds formsalts mnth(fptro Representative such salts
include salts with alkali netals, such asZsefjym potassium lithium
caesium and rubidium alkaline earth salts, such as cal cium

strontium and barium sal tgy(3p th Qg asd nes. Wile the iden-
25 tity of the organic anlne |s critical, Bhic anmines are
t hose which have rela- 25 tively Mas t \.t HiS, a

di ssoci ati on constant [err]of [err] or greater. In general t he

al kyl ami nes, iy oh ARk VirBlll Hfeic BAALENGOGh1RT BES: nh@rsdsu@m%ew amines are
cl asses of Gﬂﬁpﬂuﬂﬁﬁw@ﬂhkbh&MQg adequat e ‘base strengths. Thus,
represent at i ve Thasemgpounds of Formula I are adapted to be employed as herbicides. The

compounds can be utilized to achieve broad herbicidal actlon, hence, in its broadest

15 sense, the present invention includes a method which comprises applying to a plant 15
part, which can be a stem, leaf, flower, fruit, root, or seed or other similar reproduc-
tive unit of a plant, 2 growth-inhibiting amount of one of the compeunds of the pre-
sent invention. Hewever, the compounds can also be utilized to take advantage of
selective patterns of herbicidal activity.

20 It is not critical to the practice of the present invention that complete destruction 20
of undesirable vegetation be cbtained, it being adequate if the growth of the unwanted
vegetation is merely inhibited. Especial'ly where selective action is sought, inhibition
falling short of actual killing is adequate, particularly when combined with naturally
cccurring conditions such as limited moisture and the like which more adversely affect

25 the vegetation selectively inhibited than the crop plant. 25

The compounds of Formula I are suited to a wide variety of herbicidal applica-
tions. Thus, for example, at rates which evoke the selective action of the compounds,
which rates are defined more completely hereinbelow, the compounds can be used as
selective herbicides in crop plants, such as, for example, cotton, corn, scrghum, soy-

30 beans, and the like. In such use, application can be made preemergent to both crops 30
and weeds, or, preferably by means of a directed spray application technique, post-
emergent to the crop plant but both preemergent and postemergent to the weeds. In
another application, the compounds can be used to give broad herbicidal action on
non-crop land, including intermittently non-crop strips of contour-farmed land. For

35 such usage on so-called fallow land, application can be made in spring to suppress 35

%a




I ncl ude net hyl am ne, dinethyl am ne, trinmethylam ne, nethyl diethyl am ne,

et hyl am ne, 30 di ethyl am ne, triethylam ne, n-propylam ne,

di - n-propyl am ne, tri-n-propytam ne, n- 30 anytanine,—cyctohexytamne—
pi peri di ne, pyrrolidine, Qly-ﬁret hyl pyrrolidine, diisopropyl- am ne,

et hyl enedi am ne, tetranethyl enedi am ne, ethanol am ne, benzyl am ne,

i sobutyl - am ne, and di-n-butylamne. The foregoing salts are prepared in
conventional pro- cedures, by reacti on-¥4%he 8

6-subst it ut ed- 1- Rypet Q¥ Yorogenl donitl asfl bufulOL QBN &5
b) pyri di ne and thiégqgerv%:égrea&eag&;vémﬁﬂa@ﬁrm@ ok&i%lbv%rfﬁ%?@ﬁnn 123@1 tab%lﬁmg?oég’;lrth met al
oxi de, 35 hydros @elherypplspmon, thf&rtsmtsamomfd@ camete jublized sreoivel eedd Dytee as a

met hod of f rmJI % ﬁﬁsﬁu H’é‘ﬂ Tl}jl grarious citrus trees. In all of these various

e d
5. subst i t ut 80- 3 Sk °”f§ I AN R N AT r%;‘ifﬁ B EP! oyed in
accordance with hcteQuanrlbme&srtefcorﬁﬂaendgroesedaimlhtmiemamm{g on£ 6ff th coafpbuntd) gener al
prepared by nitr & prepd %@ﬁa&!’duq&m@em Fresfhertoﬁems@ ot @megaers,umsctomt ut ed

2,5-di SUbSt t ut eﬁ) El@hdfbx%%ne L o 1§m§ftﬁ€ $rc<e¥tlf<1$rg§ogria% cant ?%b % d@xze% 10

corrpounds hoseas ueén r0, are Known.
Qt hers are prepar edTheprgri@od dierpesent aaﬁuh;mama»ﬂmlnbmﬁuaeﬁﬂlsbﬂﬁemskdnhh ed in the

art. Thus, for em qls@ncef e eiseemydund; however, for good results,
5-subst i t ut gd- 2- SH & g%n’ﬁﬁcﬁ QF% gj‘g’%ﬂ 'o.ﬁfm?@'%f lited s %'f“ s ferr] s
d, k a&ﬁea &h'bk nliRd Wit Q'ﬁf%%i L i r] th

[err], 45 @ 2- agfea® Qéree
obtain 5-(difl uopn)hmtdhyﬂréferaalyammd:p Tiel dagaef atstifase o0 emdrhelaﬁmteugdm can be
chlorinated to oEﬂn 1@? Edy idgd Oéiﬁ,f‘YhEFbF@blP?laoﬁuchetaﬁW ub2- ani no-
50 pyr OdI ne u1§ 15&0

i3F X0 ﬁgi‘gtgﬁ heine Giicpesi zgd by
treatment of 5- ocﬁafhﬁ)ﬁyat iﬁy[},yﬂhé Sy mllﬂ,pteJagmggesence of
HF, to yield 5- (thcprk#emomvmtmnreth -6 fl uoro- 5 6- di hydr o- 2hydroxy|c())¥r| di ne,
whi ch on treatne qe@fsmvennon, the exact amount

5-(trifluorgmet hé&ﬁhm&ﬁ. Qﬁycﬁﬁsstr “’%ﬁ% it gt R n%&?"ihih &#ﬁér L B5 7

1, 307, 489 active agent used, weather condmons, and the like. In general{ a %Ebﬁ@ —uﬂlﬁiﬁ-
converted in st amelaﬁqsit i p@@@dmtésatqsof fagm éﬁ*ﬁ@toZOgmmsl or rhdyelsf aymvelagtnlmgr t he

pes b T 1
desi red. S-(trifl WW jcs rcdsa obhg@su: ‘Ye grow fglej;ﬂfat%gg %9%‘1 ?rems
S-substit u-,4t ed- dmafi QFb}Srﬂl &%n’aa bdtked) rhtbst ds Qﬁﬁ‘ﬁo or a' N 34
correspondi ng 5- R)Lﬂoﬁduhdsl,genet‘aﬂﬂgﬁe Qdoﬂl‘rﬁul% wmnrhﬂpwuypitamemw&m@u 0nids,. thd

Those 5- substutuﬂ@ﬂt%ﬂﬁuw@lozedawa %Fhen Wélpe Feg, %erraethqncsme-

5-substit uent 1n§ m&xﬁmu% emp not cr1t1cal except that the concentration and

e adequate to supply the appropriate amount

35 of active agent on a per acre basis. In general, good results are obtained when employ- 35
ing formulations containing the active agent in a concentration of from 0.5 to 10 per-
cent or higher, in the instance of a liquid formulation; and in a concentration of from
1.0 to 5.0 percent or higher, in the instance of a dust, powder, granule, or the like.

More concentrated formulations can be prepared and are often preferred in that they

40 can serve, depending upon the particular application contemplated and the particular 40
concentration, both as a concentrated formulation for purposes of shipment, storage,
and the like, and as an ultimate treating composition. Thus, for example, formulations
often preferably contain a surface active agent and the present active agent, the latter
being present in an amount of from 0.5 to 99.5 percent, by weight; or an inert, finely,

45 divided solid and the present active agent, the latter being present in an amount of 45
from 1.0 to 99.0 percent, by weight. Such formulations, as indicated, can be employed
directly in cemtain applications, but can also be diluted and subsequently employed in
many other applications. _

Liquid compositions containing the desired amount of active agent are prepared

50 by dissolving the substance in a liquid, with or without the aid of a2 surface active dis- 50
persing agent such as an ionic or non-ionic emulsifying agent. Most preferably, the
subject compound is dissolved in water or in an organic liquid carrier, aided by the
use of a surface active dispersing agent. Suitable such organic liquid carriers include
agricultural spray oils and the petroleum distillates such as diesel fuel,

55 kerosene, fuel oil naphthas and Stoddard solvent. The choice of dis- 55
persing and emulsifying agent and the amount thereof employed is dictated by the
nature of the composition and by the ability of the agent to facilitate the dispersion of
the active agent in the carrier to produce the des1ted composition. Dispersing and
emulsifying agents which can be employed in the compositions include the condensa-

60 tion products of alkvlene oxides with phenols and organic acids, alkyl aryl sulfonates, 60
polyoxyalkylene dericatives or sorbitan esters, complex ether alcohols, and the like.
Representative surface active agents which are suitably employed in implementing the
present invention are identified in U.S. Patents 3,095,299, second column, lines 25—

36, 2,655,447, column 5, and 2,412,510, columns 4 and 5. :

65 In the preparation of dust compositions, the active ingredient is intimately dis- 65

0




wherein [err] represents |ower alkylsulfonyl of [err], both inclusive, are
prepared in accordance with the follow ng reaction scherre [err] NH2 Thus,
n these va

5-substituted-3- nitro-2-am nopyridi ne conpounds. The conpounds of Formul a
| are adapted to be enpl oyed as herbicides. The corpddhds can be utilized
to achieve broad herbicidal action; hence, in its broadest 15 sense,
the pr PRt which conprises applying t8 a plant
15 part, whi gdsed @Nandeonde fideBMBivide@ @blid shithOMWRay, flcUdbhik, dypoh, lidstoged or ot her
simlar. repr mguhtetfinmpuhmtan@ﬂleak IIrame,me@o ofwhxmxgrsmm:qumg terount of one
of the corrpoﬁ’l‘i’l%d P fave a 'He conmpounds can

al 50 besut i | j#eYark ”zfatﬁ ““@"s“‘°‘tf9§‘éfa‘”ﬁw ?&g%“ﬁﬁ’%i st GidbpT bi Ci dal
activity. 2Oearth, atapulgite hdd dtifer 866, Depintling Gon p} &n&fsaﬁﬁlgr&ﬁtn@fﬂlés e present

i avention thé}lst conppiitonse caelet enppidyedops wZC)nm‘teswmdemsmadnthe dxhegiewal! i on be

obt ai ned, Eﬁfﬁ‘@g%‘tﬁgﬂ }émdlst?g?%nggsm . S M 1 etation is
merely ionhi b BE Gdppledsiin WHRS S0 “ %‘“p" s 3‘1@4 s | NpDI ti on
falling shor tan dapzetsataﬂn tek, lwiith @r w@oﬁdﬂdqd.icaaf&,dl@aﬁlﬂg agait,ab fymwhren conbi ned

|=n
_<!

wi t h nat ur al i urr| ondlglons such as limted rmlsture and the like
resen by

whi ch nor e alqy yrllc R erempof anrtte ectlve E%&%P?@ﬁgf %?eflch acHi- | nhi bi t ed

than thg crogpept persion and spreadmg of the formulation of the pl nds qf Fornul a

| are sui tedmtocpoamm dﬁ:e\fmnuleﬁoybp&:ebﬂmbl cidal applica- tions. Thus for
exanpl e, at t’ésac % Prﬁqq'et 15@9@91%* ectaeﬁseemcaafbetdﬁmér:lgo unds, Wi ch

rates are de ?ﬁ&?ﬁ%’gﬁyg@g&g\&ﬂuﬁﬁﬁ sﬁ{j an be used as
sel ectiye heﬂrbg'gﬁ] @E&sdl b &R sil @ ull cafrlef t ON,ppCOr N,
sor ghum soyto 48@mplish 1hcbgmtaporamd 1tnhtegdauckle Thd appkcmdm ofSpray Husc ation can be

made preener é’ﬁ?smp “@?%}9%50118‘0 éijsr the) pbov éls‘a‘ oby neans of a
directed spr éﬁ% ?%‘g mﬂﬁ ﬁﬁgﬁeﬁ & 728 op plant but
bot h prﬁnerg@cm @%ﬁlﬁmﬁgmﬁe s, yea &(i%qulrd']!@ﬁ@& e&e@mtmlcatzgon t he
conmpounds cam ebleanuseof th@p emem/@madxahémbmnod@lk seamtglasractwﬂagemr op | and,

i ncluding i n%céYerﬁ“

our an % ‘a881S el q:zl‘?l laQS# the CO en?]éi Wu&nd For 35
such usage OfS Gt ga.t‘; éﬂxsé‘ériﬁ? aimﬁ’t&& ﬁ%ﬁéo}n spring to

suppresfyp 35SwhetheBthey are applied to the surface and su'bsequently disced into the soil .i, 7, 489
8. vegetative ng@\Mfmfmmttﬂwdahc dgptiytion o the fagiive @gmtmgs épﬂnlbﬂg:cmmmd ng, or in the

autum to Sup llngﬁgamoxgggf%vpawr 1S @W the e t?ty and"water q)olg)in ca I/ eﬁﬁf ng autum
planting. Fuil BBk Wt e etnde diseithh 5‘%‘{’2 the t*Tonpounds can be
utilizeg to COI"IIrnraﬁJhnM@ﬁié?prdsd&\t i 3123 ﬂsroamnpblﬁms |tmmplo$mhofa@ #ptosnt i Nngg of the

vari ous ci t repmpesitior sontajning ghd or gforetofy ghe ereseairacmgg@ts as an acEyggérrroBitdi ons, and yet

others.for WS TR EARINS, I A e AT

state. Such variables as the partioular agent to be used and the nature of the vegeta-
40 tion which is to be treated will determine the desirability of the solvent and concen: 40
tration of the agent therein,
Satisfactory results are obtained when the active agent of the present invention,
or a composition comprising such active agent, is combined with other agricultural
materials intended to be applied to plants, plant parts, or their habitats. Such materials
45 include fertilizers, fungicides, nematocides, insecticides, other herbicides, soil condi- 45
tioning agents, and the like.
Various of the compounds to be employed as active agent in accordance with the
present invention were evaluated for preemergent application to various species of
plants. In this evaluation, a soil was prepared consisting of one part masonry sand and
50 one part shredded top soil blended togerher in a cement mixer. One gallon of this soil 50
was placed in a 25X35 cm. galvanized flat and was patted down with a bench brush
until level. A three-row marker was used to make 2% cm. deep furrows in approxi-
mately two-fifths of the flat. Crop seeds consisting of four kernels of corn, five cotton
seeds and five soybean seeds were placed in these furrows. A four-row template was
55 then placed on the remaining soil and the indicated approximate numbers of each of 55
the following seeds were planted, one species to each section: foxtail (millet), 80—100
seeds; velvetleaf (40—50 seeds); rough pigweed (150—250 seeds); and large crab-
grass (100—150 seeds).
Sufficient soil was added to cover the entire flat. Thus, the weeds seeds were
60 covered to a depth of about 6 mm, and the crop seeds were covered to a depth of about 60
3 cm.
In assaying the effect of the composition as preemergent herbicides, a flat pre-
pared as above, taken either on the day of planting or on the next day, was placed in
a chamber equipped with a turntable and an air exhaust. The herbicidal composition,
65 either a spray-type emulsion or a wettable powder, was applied to the flat with a modi- 65




advantage is that the conpounds need not be disced into the soil being
treated, it being adequate if one of the conpounds, or a fornulation

cont a-ni ng one -of the -conpounds,—i s nerely—spread onto the-top-—sturface——
However, where desired or convenient, the com pounds can be disced into,
or othermnse necg |caIIy mxed with the soil. In addition 10 to the

f or egoi ng terre8dd al enbodi nents, the present conpounds can al so be
utilized %o as aquatlc her bi ci des. TH@ "#%ctice of the present inverdfion

in any of its NURRS OMELENRELHREN Hde MBIK) sbn LI Rooked 3 ANGEBuRE THAV4ngd Out
with unnodified omApsutitilited @i ebmpobidon Wdadest @srdlapmied kd eatls flgetier ah | y

necessary that tHes br dlay- Anjpy ditingernd fobseryptionhgt to e as 15
one conponent of > m&ﬁ'g@ ;%F%Hﬂ?’??qu S 257 FpTEHe At PHE B’I“%fcae 5
growt h-i nhi bi ti ng ects. Thus, for exanple, the active agent can be

m xed with water or other |iquid olo—nboitinds, preferably aided by the usage
of a surface active agent. The act %v_?%ﬁ%’émy can al so be incorporated on a

finely divided solid, which can beZ3a active sub- stance, to yield a
wet t abl e poyger, whi ch can subseque;n.td@h e di spersed in water or 20 10
other liquid, or |ncor porat ed as part of a_dust whi ch can be applied

directly. O her oy fletermgingio Pgﬁj"aﬁ%drgvgg gna;‘aﬂéf ‘taluand can be
enpl oyed in inpl e B ik htn“éy QOIB Wlollflity Jnpe novel
met hod of the pr aﬁfhﬁﬂ the @Mﬁcﬁflak@i’mpo evae*aea byagﬁumg iD4 “&ﬁtohéllﬁhrtaﬂent

enpl oyed i sliot wlvqxve@mrlenzamdntm mczncllamty Fivtdpeducd ofpoiter e addedelowly 25 15
n € lO
growt h-inhibit| ng; tion o ?l%g cent 5 dls rs1 was enilrte% ﬁnsfa?:tyry f a;? Bﬁﬁ’er ned, the

particular 25 agll V&.d ;(ﬁ?fﬁd Ele In
general, a broad a@foﬁu\&olmszbmﬁrcd Wﬂﬂgmea‘tefeleeamms oD\bdralcmlw ¢.hperates of from

3-5 to 20 p%ndsperoxmbneo frbisen acr e, and such rat es are 20

suitable and eff gct 1ame o OF. \gﬁﬁf? 1“0“!;;1 "@‘&‘s ‘% | and.
When it is desi r@ﬁ bi8p RsNpplie® b;ygatgg,@ ,ﬁg, 10N weeds
in areas 30 teqattaildti phgt €60 jor ;&kcﬁﬁgs&s mwsllﬁecalsj thofo&golmydmeans and cotton,

rates of fromO0.25 or less 30 to 5 pounds generally give good results.

When in the typical node of operation, the active agent is enployed as a
conposition conprising the agent, the exact concentra- tion of active agent
in the conposition is not critical, except that the concentration and total
anount of fornulation enployed be adequate to supply the appropriate anount
35 of active agent on a per acre basis. In general, good results are
obt ai ned when enploy- 35 ing formulations containing the active agent in a
concentration of fromO0.5 to 10 per- cent or higher, in the instance of a
liquid formulation; and in a concentration of from1.0 to 5.0 percent or

hi gher, in the instance of a dust, powder, granule, or the |like. Mre
concentrated fornul ati ons can be prepared and are often preferred in that

t hey 40 can serve, depending upon the particular application

contenpl ated and the particular 40 concentration, both as a concentrated
formul ati on for purposes of shipnent, storage, and the |like, and as an
ultimate treating conposition. Thus, for exanple, fornulations often
preferably contain a surface active agent and the present active agent, the
| atter . _

n.,
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bei ng present in an amount of fromO0.5 to 99.5 percent, by weight; or an
inert, finely 45 divided solid and the present active agent, the
Jlatter bein i . . ;

wei ght. Such fornul ations, as indicated, can be enployed directly in
certain applications, but can also be diluted and subseqUﬁgQ y enpl oyed in
many ot her applications. Liquid conpositions containing t esi red anount
of actilve agent are prepared 50 1307489 di ssol ving the substance iih a
liquid, wth or without the ard of a surface active dis- 50 persing agent
such as an ionic or non-ionic enulsifying agent. Mdst preferably, the

subj ect conpound is dissfolved in water or in an|lorganic liquid carrier,

ai ded by the use of ag ur face active dispersinglagent. Suitable such
organic liquid carrleng Acltide africultural $piay oils and the petrol eum
distillates such as d esfl fuel, 55 kerosepe, fuel oil naphthas

and Stoddard solvent. | The choice of dis- 55 persing and
enul si fying agent and the anount thereof enploy¢d is dictated by the nature
of the conposition ande wthe ability af the agent to facilitate the

di spersion of the actlﬁe agent in the carrier t¢ produce fhe desired
conposition. Di spersing fand enul si fyi ng agents ich can be enployed in the
conposi tions include the condensa- 60 tion products of al kyl ene oxi des
wi th phenol s and organigc| acids, al kyl [ sul f pnat es pol yoxyal kyl ene
dericatives or sorbltaﬁbegtets“‘cdnplex et her “al cohol d the |ike.
Represent ative surfacefactive agents which are U|tad§g§eEployed in

i npl enenting the present{invention are identifi¢d |n $F$rsPatents

3,095,299, second colugn, lines 25- 36, 2,655,447, m5 and 2,412,510,
colums 4 and 5. 65 g» <« | @& the preparathn of d g np05|t|ons the
active ingredient |s |ﬂt mately dis- 65 9 =

eval

1, 307, 489 9 eﬂged in and on a
flnely di vi ded soIEd such as clay, talc, chalk, |gypsug& g Lmestone,
vermculite fines, Sperite, and the like. In on neth%gfpﬁ achi evi ng such
di spersion, the flhely>d Vi ded<cafrier s nmechani cal . ged or ground with

a

tign,
ed.

the active agent. SIHIP rly, dust conpositions ¢ontai t he toxicant
conmpounds can e psepare 5 with various of the. surface active
di spersing agéefits Eu chgas bentonite, fuller's eart pul gite and
other clays. [Ependi ng*gu n ¢ h& pPoportY¥ons of°ingre t hese dust
conpositions dan bg enPlpyed as concentrates angl sub y diluted with
additional solid swface] active di spersing agenfs or al k, talc, or
gypsum and t he IiggftOdo tain the de5|red anmoun of & ngredlent in a
conposi tion adapt toSbe™ 10" © “enpl 6Yed for° he S on of the
growth of the planfs. Also, such dust conpositi e dispersed in
water, with or witHout the aid of a dispersing gent, m spr ay

m Xt ures.
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Formul ati ons containing the present active agent are often advantageously
further nodified by incorporation therein of an effective anount of a
surfactant- which facili- 15 - tates the dispersion and spreadingof the
formul ation of the plant |eaf surfaces and the 15 incorporation of the
formul ation by the plant. In accordance with the present invention, the
active agent can be dispersed in soil or other growh nedia in any
conveni ent flashi on. fﬁcations can bg3waAsyi ed out by sinply mxing wizh
the nedia, By applying to the surface of Soil and théreafter 20

dragging or discing into the soil to the desired depth, or by enploying a
liquid carrier 20 to accpnplish the penetrjation and inpregnation. The ~
application of spray agd Hust conpositions to the surface of soil, or to
pl ant parts or the abo% Found Surf aces! of| pl ants can be carried out by
conventional nethods, e.g., power dusters, [poom and hand sprayers and spray
dusters, whether surface r air-borne. However, while such conven- 25
tional nodes of applicatjpn can be used, they are not required. As above
noted, it is 25 an advgn age.ofy t Qe QFE§EHL i nvention that the conpounds
serving as active agentafe active and effective as Merbici &s when nerely
pl aced on the surface of fthe soil, wth- out any additional step to assist
i ncorporation. Thus, the conpounds are of sjubstan- tially the sanme efficacy
regardl ess of whether tBey are applied to the suﬁ#@ce onl yp or 30

whet her they are applie& t® tthe SuFf ate “and subsquently d"scgd into the
soi | . 30 In a fufther nethod, the difjstri bty on of; the fctive agent

in soil can be acconplished by introducing it he agﬁ%t tggo Bheg wat er
enployed to irrigate the soil. In such proce- dures, t @Mgﬁnqyttot water is
varied wth the porosit d water holdidg capacgt"él Qj{’é@@cso&l ,E\-‘é obtain a
desired depth of distri ion of the agent.} 35 &g 52w additd9Bn, the
present nethod al sodcor’rb’r hends the enpl oynent offSin keEddBl 5.5285
conposi tion contai nEng one or nore of the g‘raesentguﬁctﬁﬁév‘aéenﬁgm an
active conpound. Su€h afcnposition is prepared @dﬁoﬁﬁﬁ@‘*Eo;E 'gnt i onal
met hods wher ei n thehagegg T's Wi Spefset i'h & sol vee, %g%gﬁejlé USt ant
di spersion mixed wi §h a“pyopellant in |iquild stakes E::grfqﬁﬁég as the
particul ar agent:togbe used and the nature [of theg @e@ﬁ%ﬁ 40 g 544 on which
is to be treatedsn B Bl dgt rmne the desira |I|ty80'§ the 2sokvedE @Ad concen
40 tration of th& adent gtherein« Satisfactory regut s:-\éugag*iebt@ﬁ@@ when t he
active agent of E%eapre§e t invention, or conp q@ @p@gqpﬁpugshg“ such
active agent, is cogbined with other agriculturalg EratEE Bl S irﬁ@é‘éed to be
applied to plants, élant arts, or their h b|tat§l,Sng¢§§L§r§§k9§45
include fertilizerse furgi ci des nemat oci dejs, i ngect é“%@%} o;ﬁ@:&
her bi ci des, soi | cog'dl & W% Y orfi ng aferfts,| and the BXe.J YarFousyof the
conpounds to be enpEoyed gs active agent in acco c@n@ggmigg_ﬁg PpPresent
i nvention were eval uated for pr eemer gent appl|cafwgw1§§@§$@ﬁp@§§$§e0|es of
plants. In this evaluati on, a soil was prepared e@s&?i?@a@%@@?part
masonry sand and 50 gﬁkme¢aw sm&mmdtops@g @?@gﬁﬁﬁga@erlna
cement mixer. One gal |@f pf this soil 50 HE gcﬁgéggfggg
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was placed in a 25X35 cm galvani zed flat and was patted down with a bench
brush until level. A three rOM/narker was used to make [err]Jcm deep

DX at € - consi sting of
four kernel s of corn, flve cotton seeds and flve soybean seeds were pl aced
in these furrows. A four-rOM/teanate was 55 t hen pl aced on the
remai ning soil and the indicated approxinate nunb&3jof each of 55 the
foll ow ng seeds wer.e planted, one species to each section: foxtai
(n1||et2 80- 100 seeds; velvetleaf (40-50 seeds); rough pigweed (150 250
seeds) ;13and | arge crab- grass (1003P%88%eeds). Sufficient sojl wast3added to
cover The entire flat. Thus, the weeds seeds were 60 covered to a
depth of about 6 mm and t he crop seeds were covered to a depth of about
60 3 cm In assaying the effect of fhe conposition as preenergent
herbicides, a flat pre- pared asﬁ%pove taken either on th dﬁy of planting
or on the next day, was placed |§ Chatbst Squppad Wi th rnt abl e and
an air exhaust. The herbicidal conppsition, 65 either a spray-type
enul sion or a wettable powder, was ppplied to the flat with a nodi- 65
10 = 1, 307, 489
10 fied DeViIbissléRegistered Tra@e ¥ard) <at e dermheoked #0 @n air source.
Twel ve and one-halT milliliters of } he conposition under test were applied
to each flat either on: the day of planting or the succeeding day. Injury
rati ngs and observatlons as to typel of injury were nade el even to twelve
days after téﬁa @b BThe injury afling scale 5 used was as foll ows:
5 0-no inj uryg-g, % fg injury 2- mﬁderat i“hj Ory©'3-Severd iRjuty 10
4-deat h 10 When nore than
one determ nat sﬁcarrled out af a given rate, an average val ue was
cal cul ated f¢ qgnfury rating. @4 h the tests reported in Tables | and ||
each com pol h ted was forﬁp ated as a& spray by enevofwthe foll ow ng
pr ocedur es. @% hod the par§ cul ar conpound was wetted by grinding in
a nortar wt @ﬁ@i of 15 § po| yoxyet hyl ene sorbitan nonol aurate. Five

&
compous
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—Egh

EQMmmmm
MP
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hundr ed part @ﬁ‘méﬁkg wer e agded owly 15 to the resultant creany paste
to give an a 5@$§§;§per5|onumnt B surfactant copcen- tration of 0.2
percent. Thi %ggspglgsﬁ gn was entiige|y satisf&ct dry f OF dpray appl i cation.
In a second gﬁdlgﬁ rmegpnﬂpund was di ssol ved in one volune of acetone,
and the acet gsﬁf@t n was @ luted with nineteen vol unes of water
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20 pol yoxyet hyl ene sorbitan nonol aur at e.

20 In all of the followng tables setting forth the results of evaluation,
colum_1 _gives the nane of the conmpound under_.test; columm 2, the rate in_
pounds per acre at which th ?npound was applied to the tewt flat; and the
remai ni ng colums, the injuﬁ’yﬁf o the particular plant seeds or seedlings as

nmeasured by the foregoing scale. 1,307,489 [err] 12
1, 307, 489 .
12 [err] 13 1, 307, 489
13 [err] 1414 - 1,307489 1,307,489 [err] 14 15
1, 307, 489 15 [err] 1,307,489~
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025 17 1, 307, 489

17 [err] 18 1, 307, 489

48 [err] 02719 : 1,307,489
19 [err] 1, 307, 489 20 [err]
029 21 1, 307, 489

21 As di scussed herei nabove, the conpounds of Fornulé]23ban be enpl oyed in
a wide variety of enbodinents. In all such enbodi nents, the conpounds can
be formnmul ated and enpl oyed wi th known herbici des of other cl asses. The
ratio oﬁ t he individual com ponernt387-#¥ such conpositions to one dfother is
net critical; all ratios provide conposi- 5 tions that have useful

pl ant growth altering properties. However, generally preferred 5
conpositions are those wherein a substantial portion df each conponent is
present - such as conpositions wherein the ratio of the conponents ranges
from1l:10 to 10:1, and especially from1: 5 to 5:1. Anong the known pl ant
grow h altering substances whiclH ican be conbined with the conpounds

descri bed above to yield conposEtlgns$uge «10s « fwl<faor phant growth
regul ation are the foll ow ng co ounds. When a conpound is 10 here
listed as an acid or conprehends any readily nodified functional 'group,
its salts, esters, ahd other derijvatives are al so conprehended. |
Substituted Ureas 3-(3,4-dichlorogphenyl)- 1,1-dinethylurea

b R A - R N~ N o B o B o}

Pigweed Foxtail
4
4
4
4
4
4
4
4
4
2

Crabgrass
4
4
4
4
4
4
4
4
4
3

TABLE 1V

Injury Rating on Postemergent Treatment
Corn
4
4
4
2
4
4
2
1
1
0

Representative compounds of the present invention were evaluated for postemer-
gent application to plants including corn and several weed species. The evaluation was
Pounds/

Acre

8

4

2

1

3

4

2

1

8

4

carried out in accordance with the procedures described in respect of the tests reported
in Table III except that the test solutions were applied about 9—12 days after the
preparation and seeding of the flats. The results are as set forth in the following table:

benzoyloxy)-6-chloro-2-(tri-
fluoromethyl)-1H-imidazo-

fluoromethyl)-1H-imidazo-
1-(3,6-Dichloro-2-methoxy-
(4,5-b)pyridine

fluoromethyl)-1 H-imidazo-
(4,5-b)pyridine

5
1Acetoxy-6-chloro-2-(tri-
(4,5-b)pyridine

1-Ethoxy-6-chloro-2-(tri

Compound




15 3-(4-chl orophenyl ) -1, 1-di net hyl urea
15 1, 1-di net hyl - 3- phenyl urea 1-n-butyl-3-(3, 4-di chl orophenyl)-1-nethyl urea
3-(4-chl orophenyl) - 1- net.hyl - 1-( 1- et hyl - 2- pr opynyl ) ur ea -
3-(3, 4-di chl orophenyl) - 1- net hoxy- 1- net hyl urea 20
1, 1-di met hyl ~8~(m (trifluoronethyl)phenyl)urea
20 3-(3-chl - met hoxyphenyl ) -1, 1- di net hyl ur ea
3- (hexahydrlo-, 7Amet hanoi ndan-5-yl ) -1, 1-di met hyl ur ea
3-cycl ooct yN-'1, 1/di met hyl urea 3-(4-(4-chlor ophenoxy) phenyl)-1,
1- di net hyl u} 5 1,307,489 1
3-(3-(n-isopropyl car bamoyl oxy) phenyl ) -1, 1- di et hyl ur ea B
25 3-(4-chl orophenyl) - 1- et hoxy-1 - net hyl urea
3- (4- bronophenyl ) - 1- met hoxy- 1| - met hyl ur ea
3- (4- brono- 3-chl orophenyl ) - 1- met hoxy- | - net hyl ur ea
1- (2-met hyl cycl ohgxyl ) - 3- phenyl ureja 30
1, 3- bi s(| -hydroxg{2, 2, 2-trichl oroef hyl ) urea
30 1, 1-di net hyl -8 phenyl ur éa nonot i chl oroacet ate
3-(4-chl or ophen? 1, - d¥ el hyl uflelp monot ri chl or oacet at e
- (4-chl or ophenylf) - 2 3,3-trinmethy pseudourea " o “
1- (3, 4-di chl or oph¢nyl )- 2,3,3-trinethyl pseudourea‘ 35 = 1 R o
. benzoyl - 1- (3, 4- dilchl or ophenyl ) - 3, B- di met hyl ur ea
35 I1. Substitut ull y,ungaturatedtriazines; ,
2-chl or o- 4, 6- bi f{]yl am nof t;.Ut ?il ziEnes g E —g-g',%
2- chl or o- 4- et hyl afi no- 6-i sopr opyl aji &no “g—; i aZisng
2, 4- bi s(i sopr opyl @ni no) - 6- met hoxy- -gr zg 48% =
2-di et hyl am no- 4 il sopr opyl acet am dp- 'Erstg!%x'yg’ i azi ne
40 2, 4-bi s(i soprgg)pyl am no) - 6- met hy| t Rip+ “-' gi a,_gl‘i%
2- et hyI ami no- 4- |§£ﬁ"ro§yl%'1m‘}’10“6 et hg %sgﬁ‘r‘i ag iy
2, 4- bi s(er hyl aming) - 6- mer hyl t hi o- s} t Siagizes o £
2-i sopropyl anm noq4- net hyI ani no- 6- ety 1 @- s‘atar_é azine 453
2- et hyl am ni no- 4-ilsopro’ pyl am no- 6¢ n'gg; I%&Lo-g'—gtgl azine g
45 2,4-bis(ethyl§ M no) - 6- met hoxy- s-t@i%iig@ "'”518 &
2-chl or o- 4, 6 bi s¥i| sopLopy! am ’o) <,.s-t‘r‘;i;ﬁéiangzﬁ claﬁﬁ g
2-tert-i but;ﬁ amdno- 4- et hyl am no- 6- rreiétygt& 8- s“ﬁérg azi ne =
2, 4-i bi s(3- et hoxypr opyl ) am no) - 6- neuérgllénfﬁgg-sgt‘sr azi ne 50.15‘_j '§ o 8
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2-chl or o- 4- et hyl am no- 6- ( 1- cyano- 1- ner hyl et hyl am no) - s-tri azi ne
2- sec- but yl am no- 4- et hyl anmi i no- 6- rrethoxy s-triazine 55

2=tert-butyt

55 2-(1-cyano-1-neThyl et hyl am no) - 4- et hyl aam no- 6 rret hyl t hi o-s-tri azi ne
2- (1- cyano- 1- et hyl et hyl am no) - 4-i sopr opyl am no- 6- et hyl t hi o-s-tri azi ne
2-azi do-4-i sopropyl am no- 6- net hf yl t hi o-s-triazine

2-sec- hutyl am' no-
2,4-bi s{d
60 2- azi do-4-tert-butylam
2-tert-butyl am noBﬁnlt‘}Yﬂ or g
1, 307, 489

2-tert-butyl am no-4- et hyl

2- et hyl am no- 4- ethylthlo ¢
2- azi do- 4- sec- but §#g¥fsdno-

2-tert-butyl am no- 4- net hyi

2- chl or o- 4- cycl opregl ani 1
5 2-(4-chl or o- 6- eMillgt ani n¢&s-

Phenol s 2-sec-butyl -4, 6-difn
10 pent achl or gphenol
10 4, 6-di ni tro- o- ¥kl |
2,3,6-trichl orobenzoi c aci
15 2-met hoxy- 3, 5, Eskiue Nl ¢
3- am no- 2, 5-di chl or obenzoi
V. Phenoxy conpounds

20 2- (2 4-di chl or Yff&koxy
2-(2,4,5-trichl or%pﬂenoxy)

Soybean

Corn

Peanut

TABLE V

Rice

Soybean

Cotton

Corn

Pounds/
Acre

Compound

- aopropyl ani no 1@0% hyl t hi o-s-triazine 60

zinpne

025

17

no- 6- ei,hyl am ngy s-triazine
{.B-e:thml am np- |- tri azi e
oo 0\ O\ ™ < [+ ) o 00 O\
am no- 6- met hoxy- s- tr|a2| ne
& sBpr@pyd ag ng- sgt r2ag ng
b "heThyTt HP 0 5-Tri dzime™ ¥
| am no- 6- net hy|t hi o-s-triazine
@ 60l sqprpy afi no-tiy azi n@
Bridzith- B ybanendd - 2 nt hil bait

ophenol 4,6-dinitro-2-(1- netr
puoo 2 9
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&ef Ba d-
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F
Q
S

0
8CB

28C
4SC
38C
6SC
38C

3C
3C

4BC
6BC
4BC
7BC
5BC

5BC
9BC
10D

0
6BC

58C 7BC
4SC 6BC 5BC
10D

28C 0
4SC 3B
58C

28C 0

1.0
2.0
1.0
2.0
1.0
2.0

0.5
0.5
2.0
0.5
0.5

imidazo(4,5-b)pyridine
imidazo(4,5-b)pyridine
imidazo(4,5-b)pyridine
1-Benzoyloxy-6-chloro-2-
(trifluoromethyl)-1H-
imidazo(4,5-b)pyridine

(trifluoromethyl)-1H-
1-Acetoxy-6-chloro-2-
(trifluoromethyl)-1H-
1-Ethoxy-6-chloro-2-
(trifluoromethyl)-1H-

1-Methoxy-6-chloro-2-

yronitrile I11.
yl but yl ) phenol

ic acid

oic acid
hoxybenzoi ¢ acid
c acid 20

y) pr opi oni ¢ aci d
y)acetic acid




25 2-(2,4,5-trichl crophenoxy) propi onic acid
25 2-(2,4,5-trichl orophenoxy)ethyl 2,2-dichl oropropionate
4- (2, 4- di chl-eroephenoxy)butyrte—aci d 4- (4- chtoro-oe=tolyl oxy)butyrre—actd——
tris(2-(2,4-dichl orophenoxy) et hyl) phosphite 30
3-(4-chl oro-o-tolyl oxy)propionic acid
30 2-(204?@ichIorophenoxy)ethybhzgﬁ;oate 2-(2,4,5-trichl orophenoxy) et hyl
sodi um sul fate 2-(2,4-dichlorc beyﬁﬁﬁpMJ sodi um sul fat e 18
Lot yethyl i 1 Ceeit

2- (4-chlor -
35 2, 6-dichl orobenzonitrile 3, pb-diiodo-4-hydroxybenzonitrile
3, 5-di br ono- 4- hydroxyt@ﬁzﬂf itr ge §/I I§ ghlﬁrigatéadéédéphgt i% Kids 40
trichl oroacetic acid =
40 2, 2-dichloropropionic acid MII. Carbanat§§ and Thi ocar banmgj es S-et hyl
di - n- propyl t hi ocarbamgf e S.n-prap - R pgopy| thi gcapbagat 5
S-n-propyl n-butyl et hyf¥EScar ngay%eg % g o %] % SR g s
45 S-ethyl diisebutylthiccarbapate S-gthyl cygl chexyl evhylthi ocarbanate
S-ethyl hexahydr o- 1H- aBegiil ne- 11 car@otii oat g i sppibpy heﬁh)@r o-
1H azepi ne- 1- car bot hi Ml 50 [e =2-chleor dal ¥yl diset Byl di t+hi ecar bamat e
50 S-(2,3-dichloroallyl) diisoaropylggiocarba-nate S-(2,3,3-trichloroal lyl)
di i sopropyl t hi ocar ba I Sppr oyl Qcar b iE?t i soy oyl Qg Q
3-chl orccarbanil ate gg‘se?veﬂeaprrei %/@3,%- c o%oc%rb*amnl are ¥ &
55 4-chl oro- 2- but ynyl 3-ch|oro:arbank5ate met hyl s%gf%pilylcakfanate
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23

23 2, 3-di chl or obenzyl

met hyl car banmat e 2,

met hyl di t hi ocar bamate 5

1, 307, 489

nmet hyl car bamat e 4- cyano- 2, 6-di i odophenyl

6-di -tert-putyr-p-torlyl

MeEL Nyl car bamat € sodi um
2- (phenyl car banoyl ) et hyl

n- buryl car banat e

5 3-rmer hoxycar boxam dophenyl 3-nerhyl carbani | ate m profliZpani dophenyl

i sopropyl carbamat e

| - (i s@propylicarbanmoyl) ethyl

1- (et hyl car banoyl ) et hyl

carbanil ate
3-130t,.990 car banil ate 10

aci ds 10
2- (2,3, 6-tg, %borop@eryl cetig |d X. Uracils '
3-cycl ohe at h egeu@a | H-dbrgnmg; 3-sec-butyl -6-nmerhyl uracil

5-brono- 3-tert-butly
15 5- br ono- 3-i sopr

D ni tr I ne
%{Mé} pr

20 N- et hyI N- but yl }
N, N- di - vl -2
N, N- di - cpyl -
NN- di - n- propyl
N, N-di -n ﬁ@c}éLf'
25 XII. enyl ef
2,4-dich|oropheny|

p- Ni t r ophetvyitlebde ( t |
30 XII'l. Inorganic
sodi um tetyahgrate
35 sodi umgtda¢ or at e
anhydrous NalB40,)

Soybean
T
E Corn
g
S
> Peanut
=
o
M
= Rice
Soybean
Cotton
Corn
Py
5 Y
8
32
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Compound

6 met hyl ur aci |

opyl%_gebhyaur cil

tert- but

2K

SN, & pgo dgn|<;rg4
opyl 2,6-dinitro-4 rrethylanlll

qidlnl [ 0g4-Ltrifluoronmethyl
Bmdlggn tfgom4 < hyl syl f8nyl) ani

, b-di ni tro-4- sulfarmyl ani line
6tdinitr i sopk opyl gni l,i ne 25
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1-Methoxy-6-chloro-2-(trifiucromethyl)- 1H-imidazo(4,5-b)pyridi
no rainfall in the first seven days following application, % inch of spri
was applied. Observations were made periodically for emergence, corn
control. The results were as expressed in the following table, with d
expressed as the number of days from the day of seeding and <o

cedures and applied as a soil surface spray to beds seeded with corn
species. The evaluations were carried out in a sub-tropical climate;
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3 '-chl oro-2-net hyl - p-val erot ol ui di de

3',4' -dicbl orocycl opropanecar boxani | i de 15

N (5- ahl or o-2=thiazotyt) propromamn de
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40 acr 1chllorophcnyl) -1-methoxy-1-methylurea )

40 3-ardono- ﬂ,ﬁdlxﬁenh;ﬂﬁazqdnﬁu@qn&ﬂﬂl)ph&@pﬁrapyl S- (2- (phenyl sul f-onar ni dgg et hyl )
phosphor odi t GHPIE'@HQEI@EWDlel }-tilmeﬂlylum onet hyl ) benzi nfi dazol e

2-i sopropyl -3 cy11 ¥ JQIF B2 idptyes8| e 45

2-i sopropyl -3 (Q) 54 9] d8nethylurea

45 5-meshyl epilﬁ(nlbamoilbm}ph@ydm,m-yﬂn)e&elnzfez| m dazol e 25

2, 6-bis(tri f3l'(ﬂ ﬂhOPW- E‘PFE@ m dazol e

3(ptert bg " i%ﬁ fdeh © 2,3, 5-trichloro-4-pyridinol 50
6, 7- di hydr odL Jgp d X ;g.ph vidre. a—c]l py a2| nedi um salts

50 30 13-bls(1 ~hydroxy-2,2,2-trichloroethyl)urea 30

1,1-dimethyl-3-phenylurea monotrichloroacetate
3-(4-chlorophenyl)-1,1-dimethylurea monotrichloroacetate
1-(4-chlorophenyl}-2,3,3-trimethylpseudourea
1-(3,4-dichlorophenyl})-2,3,3-trimethylpseudourea
35 1-benzoyl-1-(3,4-dichlorophenyl)-3,3-dimethylurea 35

II. Substituted fully unsaturated triazines:
2-chloro-4,6-bis(ethylamino)-s-triazine
2-chloro-4-ethylamino-6-isopropylamino-s-triazine
2,4-bis(isopropylamino)-6-methoxy-s-triazine

40 2-diethylamino-4-isopropylacetamido-6-methoxy-s-triazine 40
2,4-bis(isopropylamino)-6-methylthio-s-triazine
2-ethylamino-4-isopropylamino-6-methoxy-s-triazine
2,4-bis(ethylamino)-6-methylthio-s-triazine
2-isopropylamino-4-methylamino-6-methylthio-s-triazine

45 2-ethylamino-4-isopropylamino-6-methylthio-s-triazine 45
2,4-bis(ethylamino)-6-methoxy-s-triazine
2-chloro-4,6-bis(isopropylamino)-s-triazine
2-tert-butylamino-4-ethylamino-6-methylthio-s-triazine
2,4-bis(3-methoxypropyl)amino)-6-methylthio-s-triazine :

50 2-chloro-4,6-bis(diethylamino)-s-triazine 50
2-chloro-4-diethylamino-6-ethylamino-s-triazine
2-chloro-4-diethylamino-6-isopropylamino-s-triazine
2-chloro-4-ethylamino-6-(1-cyano-1-methylethylamino)-s-triazine
2-sec-butylamino-4-ethylamino-6-methoxy-s-triazine

55 2-tert-butylamino-4-isopropylamino-6-methylthio-s-triazine 55
2-(1-cyano-1-methylethylamino)-4-ethylamino-6-methylthio-s-triazine
2-(1-cyano-1-methylethylamino)-4-isopropylamino-6-methylthio-s-triazine
2-azido-4-isopropylamino-6-methylthio-s-triazine
2-sec-butylamino-4-isopropylamino-6-methylthio-s-triazine

60 2,4-bis(isopropylamino)-6-ethylthio-s-thiazine 60
2-azido-4-tert-butylamino-6-ethylamino-s-triazine
2-tert-butylamino-4-chloro-6-ethylamino-s-triazine
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acid O-nmethyl 0(2, 4 ahlorophenyl) | sopr opyl phosphor am dot hi oat e
2,3,6-trichlLprobenzyl oxypropanol 60

2- am no- 3- cAlaro-1 Z naxﬁf hgmn nane 1,307,489 22

60 hexachl or oac etZEIEFebutylaIﬁlﬁcB4 aﬁylammo 6-methoxy-s-triazine
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5 ethyleneglycoléﬁl %&lihloroacetate) di phenyl acetonitrile mal eic
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({ 1- dlnethnyZ o £&@éfhu&uﬂ)mmdlﬁyhannnnlun1 chl ori de

10 tri-n-butlyl 2p¢ndmbmwmmmbenzylphosphorlun1chlor|de the ester of 10
(4- hydroxycarvacﬁj%????ﬁ@Fﬁ&lannnnlun1ch|or|de with 1-piperidinecarb-
oxylic acid O O giyetfyl.: d.fqghi obi s(thiof ormate) 15

t et r ahydr o- 3, 5- dichBfidapl bedkticlacid, 5- t hi adi azi ne- 2-t hi one

15 (benzam d oxyyééendmmwgudcnmdh%

2-chl or o- 9- Hgdro %%6T§g ie F@Em |.ate n-butyl 15
9- hydr oxyf | uoreng—é@dv& % 3 3 g‘il({ret hyl am nophenyl t hi ocyanate 20
5-tert-butyl-3- (2zﬁmduahhﬂmﬁmhmmsﬁmropoxyphenyl) 1, 3, 4- oxadi azol - 2( 3H) - one
20 2,5-dichloro-3-nitrobenzoic acid

5-tert-buty| hl or 0- 5-1 so- propoxyphenyl ) - 13, 4- oxadi azol - 2(3FD-aPe

3(2,4-di.g
2-(3,4-dich|%rophq@g+ hloﬁﬁﬁi@&ia&m&d4 oxadi azol i di ne- 3, 5-di one

2-(2,4-dichlorophenoxy)propionic acid
2-(2,4,5-trichlorophenoxy)acetic acid
2-(4-chloro-o-tolyloxy)acetic acid
25 2-(2,4,5-trichlcrophenoxy)propionic acid 25
2- (2 4 S-trichlorophenoxy)ethyl 2,2-dichloropropionate
4-{2,4-dichlorophenoxy)butyric ac1d
4-{4-chloro-o-tolyloxy)butyric acid
trxs(Z (2,4-dichlorophenoxy)ethyl)phosphite
30 3-(4-chloro-o-tolyloxy)propionic acid 30
2-(2,4-dichlorophenoxy)ethyl benzoate
2-(2,4,5-trichlorophenoxy)ethyl sedium sulfate
2-(2,4-dichlorcphenoxy)ethyl sodium sulfate
2-{4-chloro-o-tolyloxy)ethyl sodium sulfate

35 VI. Benzonitriles 35
2,6-dichlorobenzonitrile
3,5-diiodo-4-hydroxybenzonitrile
3,5-dibromo-4-hydroxybenzonitrile

VII. Chlorinated Aliphatic Acids
40 trichlcroacetic acid 40
2,2-dichloropropionic acid

VIII. Carbamates and Thiocarbamates
S-ethy! di-n-propylthiocarbamate
S-n-propyl di-n-propylthiccarbamate
45 S-n-propyl n-butylethylthiocarbamate 45
S-ethyl diiscbutylthiccarbamate
S-ethyl cyclchexylethylthiocarbamate
S-ethyl hexahydro-1H-azepine-1-carbothioate
S-isopropyl hexahydro-1H-azepine-1-carbothioate
50 2-chloroallyl diethyldithiccarbamate : 50
S-(2,3-dichloroallyl) diisopropylthioccarbamate
S-(2,3,3-trichloroallyl) diiscpropylthiocarbamate
isopropyl carbanilate
isopropyl 3-chlorccarbanilate
55 methyl 3,4-dichlorocarbanilate 55
4-chloro-2-butyny! 3-chlorocarbanilate
methyl sulfanilylcarbamate
3,4-dichlorobenzyl methylcarbamate



N- (3, 5-di br ono- 4- hydr oxybenzyl i dene) -2, 4-di nitroaniline
4- chl orobenzenesul f one- o-t ol ui di de 25 Represent ati ve conbi nati ons
are those of the 6-substituted-i—hydroxy or—atkoxy= 25
2- (1, 1-di fluoroal kanoyl ) - 1H i m dazo(4, 5-b) pyri di nes and the substituted
triazines of Cass Il hereinabove. Two such representati Vﬁ conbi nations are
t he conbi nation of 6-
chl oro- Jz3hydroxy 2-(trifluoronethyl ) 1H i m dazo(4, 5-b) pyridine and
2-chl or 624-et hyl - ani no- 6-i sopropyl8-H#¥8- s-ti azi ne_and t he conbi na@?on of
6- chl or.0- 1- met, hatforderz IhethyBRbamare f | UOT OMEt hyl ) - LFFi m dazo( 4, 5-b) pyri di ne
and 2-chl oro- %%@W Gwﬂqpbenﬁ-mmpxrmteam no- 30 s-triazine. These two
conbi nat i ons figes tg‘” rgent application to various species
of plants. | m fphinpicdbhn }ib%%h“dfate was prepared consisting of one part
nmesonry sand Hnéethaaperbmaiidoshe gdeﬂlyltmmﬁml bl ended together in a cenent
m xer. One gaﬁz w0m1®mewlsmrdpymnpteaced ina?2l.5 X 31.5 cm galvani zed
flat and was g‘é R emaﬂ;a;ﬂﬁe a l bench brush until level. Rows were
marked, and seeda A &1 ovnecs‘br%&"id@g‘af 35 row. The species enpl oyed
in the gval uaX Ohheﬁ)flacéthamd:sonbl nation corrprl sing the 1- hydroxy congeund
were corn, s@r@ﬁ&rﬁ@i‘o&m@émwmw ng glory, cocklebur, purple nursedge, and
snmal | crabgra5§s He species enployed in the evaluation of the combina-
tion conpri sm@cl& ;?yl-lsm%éagqa{eupag[rpound were corn, jinmson weed, barnyard
grass, 40 5-bremecPsec-pirgvieedhyluved vet | eaf , sorghum ragweed, norning glory,
| anbsqudft er g‘?f%ﬂ‘q fear’i’ﬂtyl-5-mﬂhﬂursq¢al | crabgrass, fantail millet, andsjohnson
grass. Large s S;;ﬁ gfo_%ﬁeﬁgﬁ—}-"};ﬁcﬁpl aced in trenches, and snall seeded
speci es were ner e y place nthe soil surface. Afterwards, a coveri ng of
t he sane soi [XIwaBinjloadliaes over the seeds to a depth of about one-fourth to
thr ee- ei,ght h de- -pr -26 d1n11T°4(tr1ﬂ®m1e@ﬂ)ﬂywnds were separately fornul ated
by suspéndi ngy gg}qfi}pﬁﬁyl m‘ - SBErRe i35 Of acetone and et hanoko
cont ai ni ng a NNaii-h -pa,maua d gﬁlﬁm sul fonat e-non-ionic
surfactants. tﬁEHfdllrrggms ésf:sdumm Wamdygqmlhﬁmrt her diluted serially with an
aqueous,sol u BPTOP. verisyrfactants - to prepare a plurality
AR LRI 5

of aqueous treati ng. QI“PI‘PWQ t he conpound in various

cancentrati ongI. hjipha@dmﬁetson each solution con- 50 tained the blend of
surfactants mntOIXIizorluamherwbﬂmentratl on of 0.55 percent and the acetone 50
and et hanol *@pta lel n of 4.15 percent. Two sol utions were
sprayedsont o tﬂﬁ@opﬁa m °r2§%,§'ﬁ (?i’:ﬂen&lréth@xhe tests reported in Tabgda A/
one sol ution contalnlng -

chl oro- 1- hyer5 mqsmdmarmmtd;ﬂ}cb) 1Himi dazo( 4, 5-b) pyridine, the other
containing 2 ;ﬁ sodm Fm_am no- 6-i sopropyl am no-s-tri azi ne. 55

In the testsy able VII1, two solutions were sprayed onto the

sur face3s 55sciali_unq&ﬁl’ﬂbof~dt<ﬁt al so, one sol ution containing
6- chl or o- 1- m& ogute( ¢ r i f | uor onet hyl ) - 1H i mi dazo(4, 5-b) pyri di ne, the

ot her cont ai §HELIEH BF ﬁ%asé*ﬁﬁwgff?%éda@‘ﬁ%@b‘fdmNaﬁa%b s-triazine. In

each i nst anceadiBepdsilnbiens were supplied in the amount of 12.5 mlli-
liters #hch piedidn methaneaepresenting different anounts of the conpouggds per

acre anong 6G‘°n°s°d1 } Aahapegrsprgigs fl ats. Another flat was left untreated to
calium ‘hanearsonate 60

serve as a C@fdhdafdnonium methanearsonate

octyl-dodecylammomulmnethylarsonate

45 sodium arsenite 45
arsenic acid
cacodylic acid
arsenic trioxide
ammonium sulfamate

50 potassium azide 50
lead arsenate

calcium arsenate
potassium cyanate
calcium cyanamide
55 methanearsonic acid 55
magnesium chlorate

XIV. Amides
N,N-dimethyl-2,2-diphenylacetamide
N-isopropyl-2-chloroacetanilide



26 1, 307, 489

26 All flats were held for an additional fourteen days under nor nal
greenhouse con- ditions,—at—whi-ch tine injury—rati-ngs—andobservations as~
to type of injury were ma@gfz.The injury rating scale used was as foll ows:
0- no injury 5 1-3-slight injury

5 4-6 -noderate injury 7-9 - severe injury 10- death or no energence B

-burned 10 D -death
10 R Peduced gernmination S - st W #¥g The fol |l owi ng tables repdft the
resu! ts _of t he %{ﬁld}éﬁ&ﬂ.ﬁ&l&&ce{a}lﬁdet reated flat, for each of two .
replications. |mwihkeupgenhibehcehmdt, there were healthy stands of each of the
15 test spe (I}\Ii -(éspgropoxymethyl)l:rN-(Z, 6-xylyl)-2-chloroacetamide
~(isobutoxymethyl)-N-(2,6-xylyl)-2-chloroacetamide

]2? [er I‘035 72 3 N-(methoxymethyl)-N-(6-tert-butyl-o-tolyl)-2-chloroacetamide 1,307, 489 6)

] N-(methoxymethyl)-N~(2,6-diethylphenyl)-2-chloroacetamide 1, 307, 489
28 [err] 29 N-(n-butoxymethyi)-2-chloro-2’,6’-~diethylacetanilide 1, 307, 489
29 [err] 2-chloro-N-(2,6-diethyl-1-cyclohexen-1-y1)-N-(2-n-butoxyethyl)acetamide

6-tert-butyl-2-chloro-o-acetotoluidide
10 4-chloro-N,N-di-n-propylcinnanamide 10

N-(3,4-dichlorophenyl)propionamide
3’,4’-dichloro-2-methylacrylanilide
3’-chloro-2-methyl-p-valerotoluidide
37,4’ -dichlorocyclopropanecarboxanilide
15 N-(5-chloro-2-thiazolyl)propicnamide 15
N-methoxy-2-(4-chloro-o-tolylyoxy)acetamide
N,N-diethyl-2-methyl-2-(1-naphthyloxy)acetamide
N-(1,1-dimethylpropynyl)-3,5-dichlorobenzamide
N-(hydroxymethyl)-2,6-dichlorothicbenzamide
20 2-(2,6-dinitro-4-toluidino)-N-methylpropionamide 20
2-(4-chloro-o-tolyloxy)propionanilide
3’-4'-dichloropropionanilide
3’-chlorobenzanilide

XV. Phthalic Acids and their derivatives and this analogue
25 N-(1-naphthyl)phthalamic acid 25
dimethyl 2,3,5,6-tetrachloroterephthalate
methyl 2,3,5,6-tetrachloro-4-(methylthio)carbonylbenzoate
methyl 2,3,5,6-tetrachloro-N-methoxy-N-methylterephthalamate

XVI. Pyridazinones
30 5-amino-4-chloro-2-phenyl-3(2H)-pyridazinone 30
4-chloro-5-dimethylamino-2-(m-(triflucromethyl)phenyl)-3(2H)-pyridazinone

XVII. Triazinones
3-methylthio-6-isopropyl-4-amino-as-triazin-5(4H)-one
3-methylthio-6-cyclohexyl-4-amino-as-triazin-3(4H)-one

35 3-methylthio-6-phenyl-4-amino-as-triazin-5(4H)-one 35
1-(3,4-dichlorophenyl)-3,5-dimethylhexahydro-s-triazin-2(4H)-one
1-phenyl-3-methyl-5-allylhexahydro-s-triazin-2(4H)-one
4-amino-3-methylthio-6-tert-butyl-as-triazin-5(4H)-one

XVIII. Miscellaneous

40 acrolein 40
3-amino-1,2,4-triazole
0,0-diisopropyl S-(2-(phenylsulfonamido)ethyl) phosphorodithioate
2-methyl-6-(trifluoromethylbenzimidazole
2-isopropyl-6-(trifluoromethyl)benzimidazole

45 2-isopropyl-6-chlorobenzimidazole 45
5-methylsulfonyl-2-(trifluoromethyl)benzimidazole
2,6-bis{trifluoromethyl)-4-nitrobenzimidazole
3-(p-tert-butylphenylsulfonyl)acrylonitrile
2,3,5-trichloro-4-pyridinol

50 6,7-dihydrodipyrido[1,2-a: 2’;1’-c] pyrazinedium salts 50
«-(2,2,2-trichloroethyDstyrene
7-oxabicyclo(2.2.1)heptane-2,3-dicarboxylic acid
hexachlorocyclopentadiene
2-trifluoromethyl-6-chloro-1H-imidazo(4,5-b)pyridine

55 3-o-tolyloxypyridazine _ 55
1,1’-dimethyl-4,4’-bipyridinium salts
4-amino-3,3,6-trichloropicolinic acid
O-methyl O~(2,4-dichlorophenyl) isopropylphosphoramidothioate
2,3,6-trichlorobenzyloxypropanol :

60 2-amino-3-chloro-1,4-naphthoquinone 60
hexachloroacetone _
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30 Like results are achi eved when conbi ni ng
—6- chl oro0- 1- hydrexy—2—{t+Huoreofrethyt)—iHtmdazo(4, 5= b)ypyridime,
6-chl or o- 1- met hoxy-2-tri fl uoromet hyl - 1Hi m dazo(4, 5-b)- pyridine, or other
of the subject 1,6-di-substituted-2-(1,1-difluoroallkyl)-1Him dazo- (4,5-b
%yrl di ge conpounds with other of the substituted triazinf3Xpnpounds of
ass I1. In general, the conbinations are enployed to s ly from
0.025 #b 4.0 pounds of 5 bipeA89 s i
1, 6- di - substihidobdzy?eliokiad - di f | ucroal kyl) -1 Hi m dazo(4, 5-b) pyri di nes per
acre, and f sefinkiss3-thbrederflapounds of the substituted triazine per acre. The
fol I owi ng eﬁ:_e% tighiprd-2,,3rbqnpoghiadiapdie present invention and the preparation of
the stayting rahs 1;%{%‘3}1@ %’lprﬂ g‘iﬁf:@ethose skilled in the art tg practice
the sane. 1 thyleneglycolr;)&i’s-&nrichloro_acetate) Exanmpl e 1:
10 5- Chl or o-diphen ogitride (trifl uoroacetam do) pyridine
5- Cnl or o- 3- %ﬁ@gﬁ“&lﬂ] nopyridine (5.0 grans) and excess trifluoroacetic
anhyd- (¢i de ;e i%&g&[m@@%ﬁ@%ﬁg&n 2forgurs. Thin layer chromat ogr aphy
showed no r @d@bulyl DAdi b&ﬂ)hﬂwsdhbrﬁﬁﬁchloﬂéﬂ'l dine (2.0 m.) was then added.
After fifteeam sienot @shytigycsalmylmitghylammoniuinoshlosidd il flipépgridineereb-pr oduct was
di ssol ved i Wﬁ?%ﬁ rm {&%-Wa?hed twice with water, 15 and the
chl or ofprm hgilﬁ%gd DAL HifeeWagmem The resul ting producis resi due
was recryst qbehs &t @idM xture of benzene and aliphatic naphtha: mp.,
[err] C , yinethll Bebrgo-hylinedfpgies;9-@bbxylate C, 31.20; H, 1.12; N, 15.59. 20
Found: C, 12??‘2’99;hydﬁxgﬂl‘9;%‘£'o'Czﬁgyfg_ 83. 20 Exanpl e
2: S Ghpor o- g P A b b eas alan dokruidainerTbe. compound ofy Exanpl e
(15\/\/85 a so) siyégbimsz(_eﬁqqlg&momssagﬂgﬁwﬁs%wmaeﬂa-om tro- 2-am nopyri di ne
.0 grans) 2 ichtpnap! demasiyil 2.4 0xadiaroliding-3.3-Hiorsr oaceti ¢ acid, 25 and
: 355-di h enzyl -2 : : '
t hen addi ng %%gﬁ‘?g?g&g PR dep) PAUBFOEEE ¢ anhydride and 0.5

mililiters C

e X
_ dine and refluxing for about an hour. The reaction
m xture was then poured onto ice to precipitate the
5- chl 0R®- 3- nj t Repridertative Fmbiyeiisae e abpscied) ey Frupriwe b AlfT-ch wés
separat ed, driéduiierpkapidtmipo WhTiaen e e R Sager
Ther eaf t er I%SS heﬁcilldnf\bovg. 'Wo Such r nta 0 are mbination -l
_ » chidR®- 151 xy-2-1t@fhoVRSh BMidavé(d, Lbperidinéadne R-@iEdpanyand filtered,
and chl or of ciRcrseismpuedantlindetiaB@ and the combigariamof 6-cdirp-dinwthaxypluftif i ed pr oduct .
|t was 30 ur t Haproneblyldtidspotbtopyridive 4o adiapHeiTenne oS ompERrRe] p& rol eum
ot her, m p. s-trigging T ogl ations were evaluated for preemergent application
5. (T ! £l ' va 1-3ua-§>}ie§1es .In Yhis evaluation, a soil was prepared consisting of one part
-(Tr | T1 UOr QfRdnYdand arwilbhd padrs reded ko%n'sb[plﬁlaﬁé‘@ﬁt)@ﬂ‘ibxdﬁ)lrdyﬁmdmﬂﬁ. One
S- ( Tri f | uor qutdnhvf kijs-s8il wistplagedZin adi-AXsPYT froligalean(zed {2 patigddowr xed with 10
ml1i- 335  witha bepsherush gpil dayel; Revin grers mgrked, 3pq gepds Plagied, §¢ P49 [y for 0addt i ¢
anhydri de aq ‘g T%ﬁp Cl?ﬁxé loyed 'in evalu‘a_t{%l‘_a 'he combinatioh compri t - )
- r? ojripc Shrn, Dbchebn, eedUmbnidkl eR8y, cdckioul,§Rfpld ON M Xt ure
V\@St heat ed ttﬁ oﬁ :‘gi, land snﬁil;lt 3 B@:bsﬁlt’lalh E}ﬁd;}eh@]‘ofbﬂﬁn ?@Evaﬂzﬁiotﬂgi’llht ambindhe reacti on
m Xt ure was tchenmpiisg etk i-yiedoxy crompay regoh|i oy B14ss,
40 rice, pigwg?d, velveileaf, sorghum, ragweed':vgnqgming gl(;?;? ﬁﬂ%z%}ﬁg& énd 40
small crabgrass, fantail millet, and johnson grass. Large seeded species were placed in
trenches, and small seeded species were merely placed on the soil surface. Afterwards,
a covering of the same soil was placed over the seeds to a depth of about one-fourth to
three-eighths inch.
45 The compounds were separately formulated by suspending eachina 1:1 solution 45
of acetone and ethanol containing a small amount of a blend of two sulfonate-non-ionic
surfactants. Each suspension was then further diluted serially with an aqueous solution
of the same blend of surfactants — to prepare a plurality of aqueous treating solutions
containing the compound in various concentrations. In addition, each solution con-
50 tained the blend of surfactants in a total concentration of 0.55 percent and the acetone 50
and ethanol each in a concentration of 4.15 percent. Two sclutions were sprayed onto
the surface of each flat in the tests reported in Table VII, one solution containing 6-
chloro-1-hydroxy-2-(trifluoromethyl)- 1H-imidazo(4,5-b)pyridine, the other containing
2-chloro-4-ethylamino-6-isopropylamino-s-triazine.
55 In the tests reported in Table VIII, two solutions were sprayed onto the surface 55
of each flat also, one solution containing 6-chlore-1-methoxy-2-(trifluoromethyl)-1H-
imidazo(4,5-b)pyridine, the other containing 2-chloro-4-ethylamino-6-isopropylamino-
s_triazine. In each instance the solutions were supplied in the amount of 12.5 milli-
liters each per flat, representing different amounts of the compounds per acre among
60 the various flats. Another flat was left untreated to serve as a control. 60
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concentration of 50 grans of ice per 10 mlliliters of hydrochloric acid).
The reaction m xture was then filtered and the resultrng resi due, the
desired 5-(trifluorcmet-hyt)y-3— 40 e
nitro-2-(trifluoroacetam do)pyridine, taken up in chlorofornr dried, and
sol vent eva- 40 porated to obtain a purified product. It was further
recrystallized frombenzene, mp. [err]. Exanple 4:

5- (thhylsulfonyl) ktro 2- (trrfluor?ac am do) pyri di ne 45
5- (Met hyl sdff i xed witff 15
milli- 45 I i tzﬂrfmsqrmt Keldf forl&nr QAKi6Hal foureB ¥ bider RASAI fresthdukd doht er s of
pyridine. The r edudn,ianghirh sahelinprywvagngs tadr gbeecvatimel e to gk lotixjurpnvard midae r eaction
m xture changed By Ptipgoralysedve ¢ fells% br own, and began solidifying. An
additional 10 mlliliters of the trrfluoroacetrc an- hydride was then added
and the reaction mxture refl uxed-forn@npiyher hour. The excess 50

anhydri de was then renoved by evaﬁéFaﬂgmmnmyreldrng t he desired 5

5- (et hyl sul f onyl ) - 50 3- roﬁ%mln‘WFWuoroacetanldo)pyrrrdrne | t
was di ssolved in chloroform washgs % ofhg dhel@iice’ . and dried over
magnesi um sul fate; the chlorofonmxwgmi&en removed by evaporatron and the
resul ting pﬁoduct was recrystal | Dzed—fieathm benzene/ acetone, mp., [errJi0 55

Analysis, Calc.: C, 30.67, H £ g37redyed gegoigion 55
Found: C, 30.73; H, 2.00: N, I3 5803,
1, 307, 489 31 Exanpl e 5:

1- Fwdroxy 2, 6- brs(fﬂﬁﬂWEwmﬁm%#h 3?1W¢¢ tscief b eyalgat g@ﬁp@hﬁ@fhnﬂw

5-(Trifl uorgmet h%f eg*”ﬁr‘rp}*%‘“%s ARiFOPYFY Giniere f’ﬁredm"’d‘g‘ s pheagh ?fftf"'uoroq eti C
an- hydride”(10 and pyridine (20 mM) were heated in a steam bath

two hours. Sol - vents were then evaporated on a rotary evaporator at
[err]. for one hour, and the 5 residue was taken up in ethyl acetate and
hydr ogenated over 2.0 g. of 5 percent palla- diumon carbon. The reaction
m xture was then filtered, evaporated, and taken up in ethanol;
subsequently, the m xture was washed with 10 percent hydrochloric acid,
dried over magnesi um sul fate, and evaporated. The resulting

1- hydroxy-2, 6-bi s(trifluoro- 10 met hyl ) - 1Hi mi dazo( 4, 5-b) pyri di ne
product was recrystallized from acetone, mp., 10 [err]. Analysis, Calc.
C, 35.44; H 1.15; N, 15.50; F, 42.05. Found: C, 35.40; H, 1.43; N, 15.28;
F, 42.32. Exanple 6: 15

6- Chl or o- 1- hydroxy-2-(trifluoronethyl)-1H i m dazo(4, 5-b)pyridi ne

15



5-Chloro-3-nitro-2-(trifluoroacetam do)pyridine (2.0 grams) was
of hydrogen in et hanol

hydrogenated with two noles
—percent pall a6
and evaporated to separ ate t

6- chl or o- 1- hydroxy-2-(trifluoronethyl)-1H i m dazo(4, 5-b)pyridi ne

he de- S|red

contal ni ng 0 5 gram of 5

conpound

35. 59 H 1. 45;

20 whi ch, after recrystallization from benzene nel t@céagt [err]
20 Analysis, Calc.: C 35.39; H 1.2/, N 17.69. Found
H 17.%7. Exanple 7: »Y7,

6- Chl or o- 1- hydr oxy- 2- (trifl

5- Chl oro-3-nitro- 2- (trlflyerqgcgagd

oronet hyl )-1Him dazo(

%) g |gj|

stannous 25 chloride (&B ranms) , £ 0 i |1’|
hydrochl oric acid were @ﬁ(e in 20 mdollllters of

was cool ed to tenperaturesof,[&rik @ng nggai ne
Water (50 miilliliters) was tjhen*d&ed™t 0"t e Peatt

desi red 6-chl oro-1-hydr oxy-

(4,5-b)pyridine product pgecj pitated.

xen
‘E’Xy

was 1.3 30 grans, 55 p
Exanpl e 8: 6-Chl orol -
triethylamne salt

-(trifluoromethyl)imd
It was separ
S The“pr8duet Jo<obP
-2-(trifluoronmerhyl)-1

6- Chl or 0- 1- hydr oxy- 2- (trlflwo?or%tﬁylj’ 1‘F—I-|‘?n fazB(

mxed with 15 m
mlliliter of triethylamgpe

was 35

Ililgters of tetrahydr
cEdegl. 8 38 TRe G edtio

and then held in a vacuur@de
6- chl or o- 1- hydroxy-2-(tri%¥l u

triethylamne salt. The aﬁ)np
deuterium oxide); analysis s
quartet cen- 40 tered

cps. (1H); and a second r@ha

(1H). Exanple 9:
6- Chl or o- 1- hydr oxy- 2-(tr|§I u

sT'cCat 0t OveTnight’ Pe
or ongt hyl ),- 1Hi m dazo(
agng was SubRe@edd to
HOwetl a' t Pi pTet™ cént Er
196 cps. (6H); & net
-2 @) @)ugl e@ @ulﬂ et

10

Jor onet hyl ) 1H i m dazo(

benzyl am ne salt 8 8 8 2 8 8 82

6- Chi or o- | - hydxoxy trigl uoT orfet Myl T 1R i d‘az8(
grans) 45 was:>m§ed wth 15 milliliters of et
was heated to reflgx,and =4P20.% BB 18t &
dropwi se. The mi xt reS’vvas%the'n ref Fux8d Tor™ arfot Rer

filtered, yielding=th& dekir
(trifluoronethyl)-1Him dazo
NVR anal ysis in hexadeuterod

(2H); a 50 peak at 437
cps. (1H), the other at EQ:
(3H) . Analysis, Calc.: C 248
3.72; N, 16.07. g
wH
EH
o}
~.
L8 v
w83
[aX

Compound

ed 6-chl oro- 1- hydr oxy-
4, BbEpyE dBneg béhzyl
fethyl™
two nmeta-co

BR1NE; @nd ab
%5 H 3"517 6. 55

a
=]

—t

9BS
8BS
10D

28
28
48
5SB
28

3SB
28
48
0
3BS
8BS

0.5
1.0
2.0

1/2 + 3.4

1 - 3/4

2 + 3/4
0.75

B

A4+ B
A+B
A+

Control

3

sl fOxide °§h8we§:

4,5-b) pyridine 25

7 grans), anhydrous

ters of concentrat ed
acetic acid. The m xture
d thereat for 15 m nutes.
ion m xture, and the
azo-1H 30

rlated and dried. The yield
ined nelted at [err].

H i m dazo(4, 5-b) pyri di ne

4, 5-b) pyridine (1 gram
of uran, and 0.7

n m xture was evaporated
sulting in the desired
4, 5-b)- pyridine

NMVR analysis (in

ed at 82 cps. (9H); a

a- coupl ed doubl et at 400
centered at 503 csp.

4, 5-b) pyridi ne

A, 5-b)pyridine (1.4

hyl acetate. The m xture
benzyl am ne was added
430 mnutes, cooled, and
2::

am ne salt, map., [err].
a peak at 236 cps.
Ll ed doubl ets at the 462
r@ad peak at 474 cps.

§Fo§md C, 48.52; H,

A = 6-chloro-1-hydroxy-2-(trifluoromethyl)-1H-imid

B = 2-chloro-4-ethylamino-6-isopropylamino-s-triazi
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32 Exanpl es 10-29: O her products of the present invention are prepared in
accordance—wth—the-pro-——cedures and teachi ngs herei nabove—Representative.
such other products include the followng: 5

3,5-Dinitro-2-amnopyridine is
obt ai n

hydr ogenat egZ in the pi®9Ysence of plati
6-nitro-1-hydroxy-2-(difluoronethyl)-1 Yi#¥%azo(4. 5-b) - pyridine.

5 3,5-dinitro-2-(difluoroacet am do) pyri di ne,

reacted with difluoroacetic anhydride to
which in turnis

umto obtain
28

5- Brono- 3-ni tro-2-am nopyri @ n
anhydri de 10 to yield g8
5- brono- 3-ni tro-2-(chl orodi @5‘3
10 in the presence of palladiu
6- br omo- 1- hydr oxy- 2- (chl or o4 &
5- Et hyl sul f onyl - 3- ni tr o- 2- affith
anhydride to obtain 5-ethylsg
whi ch on hydrogena- 15 t%
yi el ds 6-et hyl sul fonyl - 1- hydi
1H i m dazo(4, 5-b) pyridine. 5-0C
pent af | uor opr opi oni ¢ anhydri 23
5-chl or o- 3-ni tro-2- (pent af | ubt
genated in the presence of,pal
6- chl or o- 1- hydr oxy- 2- (pent@s 2
f1 uoroet hyl ) - 1H i ni dazo( 4,555
20 5-(Chl orodi f |l uoronet hyl ) - 3-
hept af | uoro- butyric anhydri
5-(chl orodi fl uoronet hyl)-3-n
on hydrogenation in the prgsen

[
{
1

s
B

6- (chl orodi f 1 uor oret hyl ) - 18 By&f

25 pyri di ne. >
25 5-(n-Butyl sul fonyl)-3-nigro

trifluoroacetic an- hydri deé

5- (n-butyl sul fonyl) - & ni tr &%
hydr ogenation in egpresenge
6- (n-butyl sul fonyH) - T- hydr oB &
f1 uor omer hyl ) - 1H fEni Hazo( 4,880

5-(Di fl uoromet hyl i+ 38nitro-2-a
anhyd- 30 ride to obtagig
5-(difluoronethyl)-3-nitro-2-(
hydr ogenated in the presence _o
2, 6-bi s(difluoro- nethyl)-1-

5-(Merhyl sul fonyl)-3-nitro-27a
anhyd-

Pigweed Ragweed

Morn-
ing

Rate
Ib./A  glorys

Compound

is treated with chlorodi fl uoroacetic

w 2 8 @ w B3 & |

FoatletAmtdoPpyPi cri*’ne‘} whi 8h $n gL!hy@r ogenat i on
on barium sul fate, vyields
fluor yl)-1H i m ndazo(4, 5-b) pyri di ne.
DEYr PdiTe &1 s<r eacted i Ph erid| woreacetic

onyl -3-nitro-2-(trifluoroacetam do)pyri di ne,
bn 1§ the Ppresence,of  pgl ladiuma ol car bon
)?y-g- (?ria-) o o181 RiblonBt h%l &
Nl oro-3-nitro-2-am nopyridine is treated with
to obtai %
DFr oPi cham de) pyr ikl e, @whe che wisenehydr o-
adi um on carbon yi el ds
)Cn

a A
Jy‘ri%ir%,?mﬁ.,cg[ém?r]g ¢ ¢
nitro-2-amnopyridine is reacted with

t 0 @bt4ai v v 0
8- 2?;-@( H%pgaf 40) pyA d

9 9 @
o [

2]
[ <]

v N N w» % &? .
tuor obut ¥ ami vne, which

Ce of | 1 adi umor&cgl Ci ums%fgte yi el ds
gxy,gZ%h@at gf 1gordpropyl )Q 1k i B dgzo(4, 5-b) -
N8 o =~ & In &~ & IR X & & &K
L 2-a nopwidine is reacted w
a5, 888408882
Tri®| Gor Fackt i Go) ByrPdihe s wh ch on
:)L pl at4 num yi el ds a m
2}
Ut . L L LR RERE B

) By rT dithe™ 30

m nopyridpne is reacted with di EI uor oacetic
88 2,.88828%5 28

3P f | Torvalet AniTo)by i dfné? Whi h Shen

f pal | adi um on barium sul fate yields

dr oxy- 1 i,m dazo( 4, 5-b) pyri di ne.

Nt ndpyri difne®i $ r EacPed®wi? h <t r Pf 1 Bor oaceti ¢

o)
2858228822282 4¢8
AR E 8 8 8 & 858 8 3

»n w» v w0
2% %2 dgdzd d
cmamo\maﬂd?gg\"ga“g‘?
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35 ride to obtain
5-(net hyl sul fonyl)-3-nitro-2-(trifluoroacetarm do) pyridi ne
-35 hydregenated—yi-etds

whi ch when

6- (et hyl sul fonyl ) - 1- hydr oxy-2-(trifluoronethyl)-1Him dazo(4, 5-

b) pyri dine, mp.,
Found: C, 34.27; H, 2.

[err]

Anal ysis, Calc.: C, 34.17,

37: N 15.07. 40

H 2.15; N, 14.94.

5-Chloro-3-nitro-2-amnopyridine is reacted wth hé)p&?lfluorobutyr|2(:9

anhydri#e to

40 obtain

1,307,489

5-chloro-3-nitro- 2-.(h<
yi el ds

6- chl or o- 1- hydroxyﬂﬁ
5- Chl or 0- 3- ni t r o- 25am
anhydride to obtai g &
whi ch on hydrogenamﬁ'
sul fate yields 6-chl ol
-1H i m dazo(4, 5- b)'
reacted with 2,2-dg
5-(trifluoronethyl)- 3;
whi ch on hydrogenat ij
(trifluoromethyl)-1<h
pyri di ne. 50 5-1
2,2-difl uorobutyr%aé ol
5-i0do-3-nitro-2

in the presence of pal
odo- 1- hydr oxy- 2- (4|

di fl uoro-3, 4-di -
met hyl sul f onyl ém@
hl or obut yr am do)q%

(et hyl sulf onyl )
ydroxy-2-( &1, 1-di
5- Fl uor o- 3-
anhyd- 60
5-f 1l uoro- 3- b‘jtuﬂo 2

60 genati on=o p
6-fl uoro- 1- Eydﬁ‘oxy
r omet

33

33 5- (Trlfl

2, 2-di fl uoro-4-i odo-

5-(trif|uoronethy|)-

whi ch on hydrogenat i

di f1 uoro-3-i odo- n- pr.of

5-Chl oro-3-nitro-2-adn

anhydride to BEn
o%,

6-1i
S-(
2, 2-
5- (
chl
6-

h

slsn.—

(<

—
N
gn

5"

atin,
oo
BAmbs

Quapler—

DFBRY o 3P 3%

4

vet '
af ">

5-chloro-3-nitro-2-
i di ne,

Pigweed

9RS

Morn-
ing

Ib./A  glorys

$ 3

Rate

Compound

Met hyl sul f onyl ) - &

apt af | uor obut yram do ri di ne which wh
paugnuy Q)a)yll i

[72] o o o

A
ﬁ-’ep@af‘ﬁ'uo{ o%n- npro:pyl%' @-I—om%azom 5- h

nopyridine is reacted with 2,2-difl uor
chl oro- Sanl tor0m2 gzaz o] fhucmopropl onag
bo © ¢ on hemprresance pal kadey
o-1- hydroxy 2 (1, 1- 45 di fl uor oet h
| di ng. 1 i&f | gorgmey hd ) g3-@i t r o- 2-an
mfo'*'33§' S pRoprom cxanRydRi ¢e £o ol
nitro-2-(2,2-difluoro-3-bronb- propion
h in the presence of plati num yi el ds 6-
& oRYy-2- (€1, & def [@oro- @-b'I“OI’FDetChyb) -&H
pdo- 3-ni tro-2-am nopyridine i s reacted
1hydn|d2ta)a3t| aaaa
I & fBudRobtit % asi dd) Byr £di Bie, Swid ckr whe
I ad| um on barium sul fate yields
gf |@orm- on-ar opy| mwlazo(4, 5-b

ro- a%n&y%? 2 gH_ﬁeaaézlt@d wth

55 chlorobutyrlc anhydrlde to obt
Bra-a(5 28§l urg 374-8i g

edwht c I wRen=hydr cgemat &d 'y|e=fd9 o

, ﬁdlmhﬁorl rapta)p@

oFr i@ R P Fedtt 6o
in A
rgf Igiogppropgo rmdo
car bon®yie| =
rlcgluoroethyln H i m dazo(4, 5-b
8 @ @ 1830%, 489
5.8 tF0-8- amﬂop*‘yrlaﬁl fe s Fearted Ri
utyri anhydride to obtain
{nitpo-2-(2, 2-di fluorg-4- |§do
M yi elde 6 (=rifl ufaro-rretchy - Iy droxg-
dazo(4, 5-b)pyridine. 5
i geaé:t ed v‘\J/ith pergl uor ooc

5

ST

RS~ “QSID
o

th 272238-erifl
)@I di ne whi

B
-] w o [==~] <

%

RC WOT
°33Df—+:°i

, 2-

S
s*-*:_an
18

utyr- am

SD

o

m
i ne
a
Q = =
£ 5%, ,6,7,°7,8',8,8 pent afl udr

9RS
9IRS
9}RS
93RS
9iRS
9IRS
9iRS
9IRS

10D
10D
10D
10D
10D
10D
10D
10D
10D

1
1 3
2 }
1
2

C+B
C+ B
C-+ B
C+ B
C+B
C+ B
C+B
C+ B
C+ B
Control
Control
Control

B1mai m dazo( 4,
—dﬂ (=3

n hydrogenat ed

pyri di ne.
opr opi oni ¢

m do) pyri di ne,
m on cal ci um
vy
i nopyridine is
tain

am do) pyri di ne,

| i m dazo(4, 5-b)
W t h

n hydr ogenat ed
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whi ch on hydrogenation yields
6- chl or o- 1- hydr oxy- 2- (perfl uoro-n-heptyl)-1H i m dazo- (4,5-b)pyridine. This
conpound is reacted w th-di-nmethyl am ne to obtain-the di met hy—amre—satt—

t hereof. 10 5-(Trifluoronethyl)-3-nitro-2-amnopyridine is
reacted wth per, | uor obut yryl 10 chloride to yield

5-(trifl uoronet Ih)/i -3-nitro-2-(2,2,3,3,4, 4, 4- hept af | uor obut yram do) -

pyri di ne, i ch when hydrogenat ed ylelds

6- (tr|f|uor_omthvl\-1-hvdrnxy 2- (nPrfIJL’JS(S)rlasgn propyl) - ' 30
1H i m dazo( 4, 5- b) yLikélfeR@s a® achicddhhias aﬂibfntngarcﬁlaﬁnhghrbxy—z AriftuoddEh@XY - 2 -
(trifluor omet hyl ¥ Jmlﬂﬂo &5 ipyridive - 6-1‘50{0- -methp -Zo:i@rz ﬁgrér%ﬂdﬁ-gfxlmx%za’eab} ed W th
pyridine to obt al\ B(yl??r%foﬁ;%s Cf t6ﬁj§-Flﬁgsubtsetltuted tnalzﬁgrgomggmlldg' Igélcglza(;s

6- ( Met hyl sulsf onyl ‘In gcneral the com‘bmatlons arc employed to supply from 0.025 to 4.0 pounds, of 5

1- hydroxy-2-(tri tlieum-dnmaltahgate -2 Ht-tiffhotka k@I -4 BmiBgzp,5 ibSHyFBaes | par @cré]l dnliit €
aqueous sol uti onff@)‘f1 Gfgﬁ d*rlmubﬁétuteﬂmameneh@resodl um sal t thereof in

solution. 6-Ni t rgwcjstar Q%ﬁfs msl{l hrs ?&ﬁ}g@%ﬁ qﬁéxm}tﬁpmapﬁ ctlce ggﬂFn@nb)fpyr | di ne

is reacted with an aqu ous so u ion of calcium Carb di ng the

cal ciumsalt thereof. Exanpl e
30: 10 d) Exarn;oﬂp;-le 1: 9 @ 10

1- Met hoxy- 6- chl or 0- 2t fisf; %%YD%ZH\IHH%{ :g“

1- Hydr oxy- 6- chl Ofife @eré Edgﬁ;a‘editwg& ahy ”: ég%}n' “%“‘?ﬁhjq“ﬁﬁcw grans),
80 mlliliters ofwra@étlakp‘eplaCS Hmdhhq ROme) gasofiennmdetyAfter ﬁ;nuﬁsnttﬂe - gr ans of
anhydr ous p& as- qu the ct’ﬁ'eacfon s then cvapcsrsmi.l chlch‘@'fglpe%dajﬁﬂeqr@pqe d’awét h 15
stirring for twelyeehiuhbo f J}@ e of benke ﬁ&ﬁ‘fﬂ Pt Eiﬁ ofiltered,
evapor at ed and eCluyviedsofsf of a silica co um WI et her,

yi el ding the desired 1-nmethoxy-6-chloro-2-(trifl uororreth I)-lH—| m dazo-

(4,5-b) pyrigine product. It4 §5’Fpél§ry§t2ﬁg:z§di%§) p‘<§t5§ol eum et her
- 3

(boiling at"[err] C ) The produc‘frl $0 arned [err]. Anal ysi0s,
Calc.: C, 38.20; H 1.99; N 16.70. 30

Found: C, 37.92; H 2.32 }i;ff 16. 75 Example Zaw 30 Exanpl e
31: 1-Benzyl oxy- 6- c{}.llocrg c(fc Pﬁ .ﬁié,%gz} e %} b) pyri di ne

1- Hydr 0xy- 6- Chl ORitro2-abrbykiaO (e 1 g ﬂwﬁmﬁﬁ‘?@%&aa ffléi-%@ grans),
10 millilit®rs oﬁndbbqupylﬂmsntﬁ)mud'el;ntgﬂ ngﬁuamctﬁrfanamhgecknmus njiltitites S pia- 25
carbonate, and 168 ;:i“t’gg%f tizbqur B % éfhéfzacgt’t:g ;‘f We’r‘éeﬂmcmﬁont‘hefgt ed to
reflux and reflugeé’é Iy ‘E‘%ﬁ 5 owic M 2 AqyAch Wﬁe? hen

filtered, evapor airegastsisler witRGbt¥RRed ai76bn KA T5AG cﬁdnd/\ﬁcl ofS!rkne

extract was3ofi | tf@cw wrdtaeva poified prddugn dewas \ﬁadw&arystaﬁizam fifghn alcﬁbalfokmgl I vgnl ch
on standing cryst3rP¥Fetpeyelenpihey ggrlg-105° C.

1- benzyl oxy-6-chloro-2-(trifluoroniethyl)-1H imdazo(4,5-b)pyridine. It
was recrystalli zed from a m xture of a&eaiperse and petrol eum 40 40

et her boiling at {;1 - %ﬂom foeghyl 3-mAméK;ylﬁuosoace@aildp)pyndn@ 51.31; H, 2.77;

N, 12.82. Rgund: ;G 0P n%% ’ ’%‘f@“%" S an ﬁgﬁ;@g ed wite 10 mil
y ith
1- Acet oxy- 6-chl OB(DmZm J,Eﬁc% ga%ﬁ(ﬂil}ﬁ&l % he af:qb o X&yﬁmﬁfﬁg% »
minutes. The reaction mixture was then poured into ice and hydrochloric acid (of a

concentration of 50 grams of ice per 10 milliliters of hydrochleric acid). The reaction
mixture was then filtered and the resulting residue, the desired 5-(trifluorcmethyl)-3-

40 nitro-2-{triflucroacetamido)pyridine, taken up in chloroform, dried, and solvent eva- 40
pgrat;gotg obtain a purified product. It was further recrystallized from benzene, m.p.
Example 4:
5-(Methylsulfonyl)-3-nitro-2- (tnﬂuoroacctamxdo)pyndme
45 5-(Methylsulfonyl)-3-nitro-2-amincpyridine (2.0 grams) was mixed with 15 milli- 45

liters of triflucroacetic anhydride and 4 milliliters of pyridine. The resulting mixture
was stirred under reflux until the reaction mixture changed color, from gray to dark
brown, and began solidifying. An additional 10 milliliters of the trifluoroacetic an-
hydride was then added and the reaction mixture refluxed for another hour. The excess
50 anhydride was then removed by evaporation, yielding the desired 5-(methylsulfonyl)- 50
3-nitro-2-{triflucroacetamido ypyridine. It was dissolved in chloroform, washed once
with water, and dried over magnesium sulfate; the chlorofcrm was then removed by
tlz\gz;poréaltgoré and the resulting product was recrysta]hzed from benzene/acetone, m.p.,

55 Analysis, Calc.: C, 30.67; H, 1.93; N, 13.42. 55
Found: C, 30.73; H, 2.00; N, 13.58.



45

1- Hydroxy 6-chloro-2-(trifluoronmethyl)-1Him dazo(4, 5-b)pyridine (5 grans),
25 45—mttiters—of —acettecanhydrrde—and—O0-t il liliter of
sulfuric acid were mxed with stir- ring at [err]. for fifteen m nutes. The
reaction m xture was then heated to reflux and ref ltikjéed for one-half hour,
poured into ice with stirring, stirred for ten mn d and filtered.
Filtration yielded the desired 1- acetoxy 6- chl or o- 2- (trlfluoroneth}ll)-ll—l-
50 31i ni dazo(4, 5- ridine prodft® olid. It was taken up!i

ether, dried over mag- SOERSk UM sulfate and the et her evaporat ed.
The product then rrel—HmimatZ %Mmﬂuormvlyﬁlmnd@e(m-b)pyﬂﬂlne38 65; H, 1.80; N,

15. 02. Found; )-3-p amigopyriime 10 nc an-
1ot anpy) o%srd iy E{ﬁdﬁ% R g
5D Qcetate. 5

To 1 - awvastaﬁmup tatednd h dtrdfgexitx u&reezre )percent phita-
i m dazo(4, 5 <b pn tcdbqneTthr%ﬂo ) wis rtheb filgréd, le\taprtr@m agif alpy up @i ne was added
octanoyl chi ai“tde i g;gﬂnuggly ure w;ﬁ;agasa ‘fhi ](?rlir’fg‘iﬁﬁ‘ﬁhyéé’ﬂg? GC‘%% ortionw se
wi th_stjr ri nfiith oAb ! Tell e fron from
1, 307, 489 239-—40°C |te sol id. The

reactlon m xture was set ?n a stse&m bath for twent _msnut es then poured

. Y ac 3 b )
over ice cold aqu_ec%t%;l >0§5t40 e?a}gbeg zﬁtgg Y- 10k %uent ly crystallized
on vigorous stirring. 'S rec was Tt enoved’ by filtration, dissolved
in ether, dried over rragne5| um sulfate filtered, and ether rermved by
evaporatlon under vacuum 5 E hlelesﬁubstan ce was purified by

distil | tion, hydroxy-z (trxﬂuoromcthyl) -1H-imidazo(4,5-b)pyridine dSI s, 155] c. C,
4952 H 4 G H@L e Shact coainiohl. Bhamtbt 8 Beceabk po %ﬁﬁﬂé Exanpl e 34:

1- (A I yl car b:ar‘mylm gsul cdnQmiReufetwab filaedraadredaporacgd- tilxlsbpamedl&zib(4 5- b) pyridin
e 10 -sired 6-chloro-1—hydroxy—2 (triffuoromethyl)-1H-imidazo{4,5-b)pyridine  compoun

1- Hydr Ry - 6- ot morriirien Sro Ferns Pt a5t 850 ( 4, 5-b) pyri dine (4.6
grans) 10 was di ssphiy@dch®: 16, 939 i hj 1.e7;s Nofi7@d.et hyl ether and 2.4
mlliliters of allyl isocyaRané: addsdoant, t#e HedZii.on m xture stirred at
roomtenperature for thirty-six hours. The reaction m xture was then
filtered yielding 4.75 grans of a e%ﬂ &.powder, the desired

1: (al I'yl car banoy!| aierd 1G-S ~Rifl &r&ils v AHaRRbH ) b)dirkinei dazo( 4, 5-b) pyridin
e. An ad- 15 5- Ghldo—ﬁmmmall—(tr rbacunmdtﬁpyhﬂlee p?rbdtamt), amdrmbtsamwed by 25

evaporating gd‘f 11’ ?}Q gprcentrat E%‘Y eram of\}ﬁlg"gbcryst allized

froma mixtufy "'“%acsé aﬁs’l‘ &33?93" ) hdaea tone 2t [err] .
m p., about K6 xR 2} ki, defiRdl G-chlofo,1- @Oz-(tﬂnﬂuorzmayl)uﬁﬁaza,mm Found: C,
41.42; ¥, 2.8p: b)mlrldtge? P&t precipitated. It was separated and dried. The yield was 1.3 30

grams, 55 percent. The product so obtained melted at 264—66° C.

Example 8:
6-Chloro-1-hydroxy-2-{triflucromethyl)- 1H-imidazo{4,5-b)pyridine triethylamine salt
6-Chloro-1-hydroxy-2-(trifluoromethyl)- 1H-1m1dazu\4 5-b)pyridine (1 gram) was
35 mixed with :15 milliliters of tetrahydrofuran, and 0.7 milliliter of triethylamine added. 35
The reaction mixture was evaporated and then held in a vacuum desiccator overnight,
resulting in the desired 6-chloro-1-hydroxy-2-(trifiucromethyl)-1H-imidazo(4,5-b)-
pyridine triethylamine salt. The compound was subjected to NMR analysis (in
deuterium oxide); analysis showed a triplet centered at 82 cps. (9H); a quartet cen-
40 tered at 196 ops. (6H); a meta-coupled doublet at 400 cps. (1H); and a second meta- 40
coupled doublet centered at 503 csp. (1H).

Example 9:
6-Chloro-1-hydroxy-2-(triflucromethyl)-1H-imidazo(4,5-b)pyridine benzylamine salt
6-Chioro-1-hydroxy-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine (1.4 grams)
45 -was mixed with 15 milliliters of ethyl acetate. The mixture was heated to reflux, and 45
0.6 milliliter of benzylamine was added dropwise. The mixture was then refluxed for
another 30 minutes, cooled, and filtered, yielding the desired 6-chlero-1-hydroxy-2-
(mﬂuoromethyl)—lH—xmldazo(4 S-bypyridine benzylamine salt, m.jp., 200—02° C.
NMR analysis in hexadeuterodimethyl sulfoxide showed a peak at 236 cps. (2H); a
50 peak at 437 ops. (SH); two meta-coupled doublets at the 462 cps. (1H), the other at 50
560 cps. (1H); and a broad peak at-474 cps. (3H).

Analysis, Calc.: C, 48.75; H, 3.51; N, 16.25.
Found: C, 48.52; H, 3.72; N, 16.07.



20 Exanpl e 35:

20

1- ( Met hyl sul f onyl oxy)=6=—chtoro=2- (tri f | uorerethyl)—IH-+m-dazo{4—5—py+ridi-n
e 1-Hydroxy-6-chloro-2-(trifluoronmethyl)-1Him dazo(4, 5-b)pyridine (5
grans) in 15 mllbér\'?ers of pyridine was cooled to [err]. with stirring and

met hyl sul f onyl de (5 mlliliters) was added in 1-mlliliter portions,
mai nt ai ni ng the tenperature at about 25 [err]. After the addition was
conpl eted, Bhe reaction mixture was sthp¥7&8 for two hours 25 at [er3].

t hen poured into 30 granms of ice andEkggplggllo_zbl ters of concentrated hydr o-
chloric acid. The dflief ducts of the present invention are prepared in accordance with the pro-

1- (net hyl sul f ony Irfceﬁuye) -agd Gth{:fmgoh@m(wtbwef Repoesametensucl) -othed products include the

i m dazo(4,5 )py?Y" oduc pi tated and was sepgr d by filtration
and washot 1 watit D seets e B BalRaete AR Meh ! ner
with a trace of aeed &hﬂatmﬁﬁ to obtam m@dhm@y-zmagmﬁﬁmum smuﬁlaetze@ amyi t he

sol vent evaporat @W%mder vacuum The 30 so obt al ned mel ted

at [ er I‘] ! ys:éi% —bm;g;nj%&% d h(;io;e é}; 1?50\»1' l::l)lr onﬁz )%qggeﬁfaﬂo;?’o 4 H,

1.83; N, 13 0 on barium sulfa te’ onpounds
where [err] is Otdhhﬁrorhehl@ll)l Inl/iehida gpetys- b)p;rrﬁmar ed accordance
with the process of 5 % -a l iy mct Wikho il oacctlc anhydnde
1-al |yl oxy- gs chl i85 @féiﬁ ale tf) e da il A g A 2 T LT 1
1.5204 fluoromethyl)- 1H-1m1dazo(4 5- b)pyndmc
1-i sopr opoxy- 6- chl op&hRrofI-niir§-L-aminopysdiiny s tredrbd with dazxaﬂ(m&qrplﬁoptm)npynhydmdee m p.
[err] C. 40" to obtain 5-chloro-3-nitro-2- (pentaﬂuorop'roplonarmdo)pyndulle, virhxch when hydro-

e
1ot hocy-6- 50 or 2L EEEEEARB B PR 8RB RB 8 e 1)
1.5082. lorodifluoromethyl)-3-nitro-2-aminopyridine is reacted with heptafluoro-

1- (et hyl car bam))bbw nhﬁiﬂdhtomb@mz-((fhlmdiflmmaim}h ifr thdpmﬁnonbbsmérm;i&) b) pyri di

ne, mp., [err]. Imdme( hich ingthe g % Sulfgt chI oro

- 2 - (trifhyoro r(}fﬁ.l, (Chk’T “°r° ri(hﬁdr P@S%pb FrErR Y%%“m”[‘ é?’

1-et hoxy 2,6-bis rﬁf(rl-ﬂﬁtflﬁﬂfﬁfyhyl-rﬁtrol}hﬂuﬁﬂpﬁaﬂrﬁ(é ﬁa&b)ipyﬂth dmﬂiﬁa;oacEnﬁ:I’ b- 1, 5100

45 1- met hoxy 6- nlhwf@ﬂZO%‘]!t?ulfSKarbvtﬂﬂ#P %3 ynivopP-(tpifjugnascespui ’Lé;srwfmh
1

1-n-octyl oxy- 6- (RSB AT Db fnlgwtﬂs‘fsﬁhbwwwy 1 hRH2{E7 0( 4, 5- b) p

yridine. Dlﬂuoromethy -3-mtro~2-amm 'ndme is reacted with difluoroacetic anhyd- 30
1- n- but oxy- 6 f | ueie-t -o(mﬂu,nli chn baumdstlm)tshxy -2-{diBubtvhcekanid§ydyridink) ehieh dhdne

1- phenet hoxy- 2, 6-ltrege i éﬁg@ o pariupy sulfpse pi¢lds Eﬁ-bI)(ﬂlﬂquzh ne. 50
L-vi nyl oxy- 2, 6- bFStY) L«E RS O Aachia R Aot anhyas-

35 ride to obtain 5-(methylsu1fonyl) 3-nitro-2-(trifluoroacetamido)pyridine which when 35

1- (di et hyl car bammwggna 3 y@‘strﬁi(mﬂlﬂsu(fparb-fl+m®'pn-34(¢rifemym§thy])HH imiddzt6i-4, 5- b) pyr
i di ne. )Pyrldme,mp, 265~

1- met hacryl oyl oxy- 6- chl or 0- 254k ic|.uorOngy Ay Iy -likk i @ gago(4, 5-b) pyridine. 1

-l aur oyl oxy- 2, 6-bi s(trifl uor onetivyid): - doskpr.daga(34; SNbiswridine. 1 - (2,4 -
di chl orophenoxyaceto% - 6 -_chloro - 2 - (trifluoronethyl) - 1H -

i mi dazo- 55 -3511115(1- dine is reacted with heptafluorobutyric anhydride to 40

lo - -”g:: aflyorobutyr yndx e whi ogen ted
55 1 -benzoyl oxyyib -l ik é@@iéa At E diobchs Bgaa | e
1- (phenyl acet oxy) 65-@hlo£bli£mé,o-é-hﬁﬂno yHdie i© neattéy Hdiflto: Wﬁﬁ;@yhr)qayrl di ne.
to obtain 5-chloro-3-nitro-2~(2,2- dmﬂuompropmnammo)pyndme, which on hydrogena-

45 tion in the presence of palladium on calcium sulfate yields 6-chloro-1-hydroxy-2-(1,1- 45

difluorcethyl)-1H-imidazo(4,5-b)pyridine.
5-(Triftuoromethyl)-3-nitro-2-aminopyridine is reacted with 2,2-difluoro-3-bromo-
propionic anhydride to obtain 5-(trifluoromethyl)-3-nitro-2-(2,2-difluoro-3-bromo-
propicnamido)pyridine, which on hydrogenation in the presence of platinum yields 6-
50 (trifluoromethyl)-1-hydroxy-2-(1,1-diftuoro-2-bromoethyl)-1H-imidazo(4,5-b)pyridine. 50
5-Iodo-3-nitro-2-aminopyridine is reacted with 2,2-difluorobutyric anhydride to
obtain 5-iocdo-3-nitro-2-(2,2-diflucrobutyramido)pyridine, which when hydrogenated
in the presence of palladium on barium sulfate yields 6-iodo-1-hydroxy-2-(1,1-difluoro-
n-propyl)-1H-imidazo(4,5-b)pyridine.

55 5-(Methylsulfonyl)-3-nitro-2-aminopyridine is reacted with 2,2-difluoro-3,4-di- 55
chlorobutyric anhydride to obtain S5-{methylsulfonyl)-3-nitro-2-(2,2-difluoro-3,4-di-
chlorobutyramido)pyridine which when hydrogenated yields 6-(methylsulfonyl)-1-
hydroxy-2-(1,1-difluoro-2,3-dichloro-n-propyl)-1H-imidazo(4,5-b)pyridine.

5-Fluoro-3-nitro-2-aminopyridine is reacted with 2,2,3-trifluoropropionic anhyd-

60 ride to obtain 5-fluoro-3-nitro-2-(2,2,3-trifluoropropionamido)pyridine which on hydro- 60
genation over palladium on carbon yields 6-fluoro-1-hydroxy-2-(1,1,2-triflucroethyl)-
TH-~imidazo(4,5-b)pyridine.




1- ci nnanoyl oxy-6-chloro-2-(trifluoronethyl)-1Him dazo(4, 5-b)pyridine.
043 35 1, 307, 489
351 - (3 - (245 - trichlorophenoxy)propionyloxy) - 6 - chloro - 2 -
(trifluoronmethyl) - 1H imdazo(4,5 - b)pyridine. 1
- cycl ohexyl oxy-6-chl oro-2-(trifluoronethyl)-1Him dazo(4, 5-b)pyridine.
1- (phenyl sul f onyl oxy) - 2, 6- bi s(di fl uoronet hyl)-1H i m dazo(4, 5-b)pyridine. 5
1-(benzy|sulfonyloxy)-6-ch|oro-2-(dif|uoronethyl)-lk#inﬂ@qgo(4,5-b)pyridine
- 33 51 1,307,489 . .
-(cyclohex7+su++ﬁﬁy+e*y}~6—ﬁ+++fhé%++++¢+aeFene%hyL}~4#L+nLda;g@4ﬁg-b)pyr|d
ine. 1 - ((pb_ xym 2%‘%‘ e is r@acted 011ﬂh02’,23d1ﬂu021 4-10do-

A

efF
rit uoroneta,m& i lctjﬂ1 IH 40?2%233?1?&mm§@ -4-1’2' ] Slugeml/looxy) -
ropy az

6 - (isopropyifis sg
1H - i m3dazo( 4, 5Chlotp)3anitrd- Zi-mﬁlﬁopyndme is reacted with perﬁuorooctanmc anhydnde to 5
y obtain  5-chloro-3-nitro-2-( (2,2,3,3,4,4,5,5, 6 6,7 7,8,8,8-pentafluorooctanamido)pyridine,

10 1
6- oct en IoWhCh 3 ‘H% { e‘lﬁH"-r‘?Pnh Doithimidago- v r i di ne.
1((9 hexaéecexﬂmyg%nﬁt&ﬁﬁéc ﬁidﬁg tri u?%%tgp RETHS S YR IS8T 4, 5- b) pyri di n

e. 1 - W@ sopr op§/-l(1‘riﬂum¢rm@)rﬁaytlr®x inepyfidine dd | redcd - wizh - pe(ﬂm&ﬂm@fr)huor ot hyl ) -
1H - im dazo°h1F sto . Yig) %m §d yi53-nitro-2-(2,23,3,4,4, S heptafveirqhgtyramizlols -
% g@ ne

di chl or obenzﬁg m&y Himi azo.(4 yieks 6'\1(”tﬂF‘?r‘P”Imt5'l¥PdrP§‘Erﬁ’9’rz)‘ (perfluppg- 15

I m daz O£ 4,5 - PYCHL d:d'lﬁlomﬂaethyl 21 5hydr(ﬁl§7 Chl.Qtucronectyn) N1l -Oﬂﬁﬂﬁoyl oxy) - 6 -

chloro 152 - ("(5t lp,pyfrildmeusanaste pyridielto pimain bz @yrlie salt thygofr i dine. 1 -15(2 - (4
- chloro - ' -2 -(mﬁu"ﬁomefhmi)'é t@ideIOGértﬁm‘E@‘ r)a_ 1H -

. d 0 dfiute aqu ous so hé rms the Sodium salt thereof in solution.

i m dazo- 20 6-Nitro-1-hydfox 2-(tn ﬂ 1dazo(4 -b ridine is T

20 1 - (tetrahygtdas solufion owrcﬁﬂi y;el ng the salt tReréof. ftte ]U'FUOI‘ onethyl) -
1H - imdazo- (4,5 - b)pyridine.

1rreth03&/26b|s({Mfluo t : }g\mgj é ridi ne. .
1- (et hyi car banp;q?d}g,sz, Gﬁbﬁ, Z[JEFO Xn lftfn iﬂg))f’{ﬁ( Z.9(4 05 b) pyri di ne.
25 miltiger§ o 4 cﬁWe,ﬂngBX fenethlyll o el &Hdelﬁ gi oPEBREGHA b0 of the
5- (al kyl,sul f gwy] rb®atn|‘tereomxed h@‘@dzncarcﬂmcp rth@lmrng o rolss. Thxanpl e 71:

o

5- ( Met ¥/l sul ligure g Rl a bﬁl@ ERpRYR i di fé (8.0
SRR e L e

I
met hanet hi ol ﬁt)é[‘hbproﬂﬂgsom‘bthxhedlmeﬁt&fas9n-f-2°fﬂ‘, hanol at a tenperature of [err] to
whi ch 30 solution exceEs odi um net hanet hi ol at e was added portionw se.
i‘ilg‘%

The resyl ting reaction 4f® lglldwaﬁ thedh ﬁeétj%d ﬂ’cﬁﬁ%fl ux and refluged for

15 hours with constant stirri
Example 31:

1-Benzyloxy-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine

1-Hydroxy-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5- -b)pyridine (5 grams), 10
milliliters of benzyl bromide, 20 grams of anhydrous potassium carbonate, and 100

35 milliliters of ethanol were mixed, heated to reflux and refluxed for one hour. The reac- 35
tion mixture was then filtered, evaporated under vacuum, and extracted with diethyl
ether. The extract was filtered and evaporated under vacuum yielding a dark oil which
on standing crystallized as the desired 1-benzyloxy-6-chloro-2-{trifluoromethyl)-1H-
imidazo{4,5-b)pyridine. It was recrystallized from a mixture of acetone and petroleum

40 ether boiling at 60—80° C., m.p., 107—09° C. 40

V)) {l

Analysis, Calc.: C, 51.31; H, 2.77; N, 12.82.
Found: C, 51.54; H, 2.62; N, 13.12.

Example 32:
1-Acetoxy-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine
45 1-Hydroxy-6-chloro-2-(triflucromethy!)-1H-imidazo(4,5-b)pyridine (5 grams), 25 45
milliliters of acetic anhydrlde and 0.1 milliliter of sulfuric acid were mixed with stir-
ring at 25° C. for fifiteen minutes. The reaction mixture was then heated to reflux and
refluxed for one-half hour, poured into ice with stirring, stirred for ten minutes and
filtered. Filtration yielded the desired 1-acetoxy-6- ~chloro-2-(trifluoromethyl)-1H-
50 imidazo(4,5-b)pyridine product as a solid. It was taken up in ether, dried over mag- 50
nesium sulfate, and the ether evaporated. The product then melted at 103—04° C.

Analysis, Calc.: C, 38.65; H, 1.80; N, 15.02.
Found: C, 38.88; H, 1.92; N, 150.2.

Example 33:
55 1-Octanoylexy-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine 55
To 1 - hydroxy - 6 - chloro - 2 - (trifluoromethyl) - 1H - imidazo{4,5-b)pyridine
(2.37 grams) in 5 milliliters of pyridine was added octanoyl chloride (1. 63 grams). The
addition was carried out portionwise with stirring and resulted in the precipitation of



the end of the 15 hours, the reaction mxture was filtered and allowed to

concentrate to 75 mlliliters. The reaction m xture was then permtted to
cool and filtered again, 35 _yielding the desired . .
5-(neéthylthio)-2-nitro-pyridine; it was recrystallized from ethanol, 35
mp., [err]. To 3.4 grans of the 5-(nmethylthio)-2-nitropyridine in 50
mlliliters of ngl-acial ace- tic acid there was added 23.8 grans of 30
per cent hydroggg"peroxli de. The resulting reaction m xture was stirred for
?gehggglsrg 4[err]. then poured over iee and filtered 40 to sepgrate
W;@pﬁdme—pmdua—mm&%

40 crystalli zat i owhifersgith Thdr@arobn mixateowre set yrlatsegn d4th Eoertwe]nty rﬂ'hletsemtm re yield

of 5- (et hyl sul fR9HPE prepicpic ?Uisa#qlr gl Vi 9 about
100 milliliters ;@%ryggg%gg %‘Eﬁgyﬁfl W LKy °"i§‘;m%%l 014%,5"2;;62%"1 P9 n et hanol

added. The 41 Xt ure swéEnct Rapusiea yamstmﬁnoa,xﬁ’ﬁms sdisogenat or for 15 hours at

60 p.s.i. 45 Thereafter, the mxture was fil tTered and sol vent
evaporated, yielding the dd&flysis Cae: & 4922500 igg N s

(met hyl sul fonyl) 2- am nopyri di ne produ’c 1t Was’m ked™wi th hot water
cont ai ni ng sone charcoal filtered arld;amisles:m xture then cooled to [err].

The resul ti ng solid Wéséca@my@tow)’ﬁrctle&%(mﬁ é#laxrﬁezmb Psmdme ;err]m
5- (Met hyl suffonyl,).- 25X Bﬁ&li’ml sﬁli‘

oLty 395@“’%

d

milliliters of 5{ided and 1th1Q Ee%qrr tTrbldnd ﬁrtlm 4 ccfhlﬁyaagi lsﬁ ter s of
fum ng nitric acred:nadﬂlﬁdmjws hmsﬁﬁer&’d yitlding ST mmsrcrfla ite @mﬂieﬁ,lﬂe dbsﬁ‘édjl ting

reaction t ur el-&ilylearbago th'%)ﬁ!%‘) rpethy daz éﬂq Angdeam b th
for 10 m mipes gmztwa&m e Arey izihﬁé;rng; L g Cac. 18 on
m xture was thenmg)gu; p;a,eutw[ .stirring. Precipitation occurred and
the m xture was filtered to separ at

5- (net hyl sul fonyl )-3-nit ro-*“Qlalr/‘F&S ey ;Q‘fff]dqz et %‘ ?27 washed with
water and recrystallized from e?ﬁ”&% oY g § &tr].

55 5-(Met hydosul fonyl ) -3-ni tro-2- hydl‘OE:}é_ﬁ)SléBSjl ne (2 0 grans) was mixedeith
25 milliliters of t1I=(M9¥1nylbu1f oY, )rﬁd@oar?d(ﬂiﬂuwmﬁhyll)r%m@?owﬁ h‘mridylbf or mam de

and the mxture refl By fplon-2Hgifnerom
evaporated to sehlairﬁnl% lgjsswgp%‘hjay afl-cx?é)ﬂl {mo!ﬂ;)ﬁo)ls, stlm e&%ﬁoﬁgﬁm ene. 't

was shaken 25t h V\SBC.ediftet' the fa@diiion @vad toyhpleted, GRS 10n6ﬂxture was stitded £ ohaiirls ori s,

and then fil teree%li Sarld° %\g}‘éﬁ?{%hltﬁgmmswf E: inéﬂgmdﬁhtg?jfg@n%eglﬁm- 60
hydroxi de. This | ) ‘d eq: tsﬁl P PeRpEl T DE e Ot Y 18 Shour s,
t hen poured 37%1': water T)he walsrllleé) lgro?i%ct ;(:s taisn up 111” ZTethylr:tﬁer with a ul'ggeanfa‘g?ﬁ? 489

36 into ice3wat edriednslerfodghesitre dulfa@ 28 @R rsaltedt evaporated under vacuum. The product 30
5- (et hyl sul f ony#o)ebBingd meled #I13A°Kopyridine. It was recrystallized from

et hanol / acet one, m p. [errAnali,ép@LIya D 36#,CH 1%0; 33-4%:. H 3.25 N 19.35.
Found: C, 33.32; H, 3.31; 9 Fbéhd: 5C, 3048; H, 183 |13 manner are

prepared the ot her 5- (al kyl sul fonyl )-3-nitro- 2. ani nopyri di ne 5
Examples 36—70
35 Other representative compounds where R® is other than hydrogen, prepared in 35

accordance with the process of the invention, include the following:

1-allyloxy-6-chloro-2-(triftucromethyl)- 1 H-imidazo(4,5-b)pyridine, np?*-* 1.5204.

1-isopropoxy-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine, m.p., 49—51°
C

40 1-ethoxy-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine, ny?* 1.5082. 40

1-(methylcarbamoyloxy)-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine, m.p.,
267° C.

1 - (2 - methoxy - 3,6 - dichlorobenzoyloxy) - 6 - chloro - 2 - (trifluoromethyl) - 1H-
imidazo{4,5 - b)pyridine, m.p., 148—9° C.

45 1-ethoxy-2,6-bis(trifluoromethyl)-1H-imidazo(4,5-b)pyridine, np?* 1.5100. 45
1-methoxy-6-nitro-2-(triflucromethyl)-1H-imidazo(4,5-b)pyridine.
1-n-octyloxy-6-(methylsulfonyl)-2-(heptafiuoro-n-propyl)-1H-imidazo{4,5-b)pyridine.

1-n-butoxy-6-fluoro-2-(1,1-difluoroethyl)-1H-imidazo(4,5-b)pyridine.
1-phenethoxy-2,6-bis(chlorodifluoromethyl)-1H-imidazo(4,5 —b)pyndlne

50 1-vinyloxy-2,6-bis(difluoromethyl)~1H-imidazo(4,5-b)-pyridine. 50
1-(dimethylcarbamoyloxy)-6-bromo-2-(perfluoro-n-hexyl)- 1H-imidazo{4,5-b)pyridine.
1-methacryloyloxy-6-chloro-2-(triflucromethyl)-1H-imidazo(4,5-b)pyridine.
1-lauroyloxy-2,6-bis(trifluoromethyl)-1H-imidazo(4,5-b)pyridine.

1 - (2,4 - dichlorophenoxyacetoxy) - 6 - chloro - 2 - (triflucromethyl) - 1H - imidazo-

55 (4,5-b)pyridine. 55
1-benzoyloxy-2,6-bis(trifluoromethyl)-1H-imidazo(4,5-b)pyridine.
1-(phenylacetoxy)-6-chloro-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine.
1-cinnamoyloxy-6-chloro-2-(trifluoromethyl)- 1H-imidazo(4,5-b)pyridine.



conpounds: 5-(ethyl sul fonyl)-3-nitro-2-am nopyridine;
5- (i sopropyl sul fonyl)-3-nitro-2-am nopyri di ne;

5- (n prnp\ll cnlfnn\ll\-Q ni-tro-2-am nnn\/rldl pne. 10

5- (n but yl sul fonyl) 3-nitro-2-am nopyr| di ne;

10 5-(isobutyl sul fonyl)-3-nitro-2-am nopyridine;

5-(sec-butyl sul fonyl)-3-nitro-2-am nopyridine; and 043
5-(tert-butylsul fonyl)-3-nitro-2-am nopyridine. Internmediates in the
pr eparsgti on of these corrpounds i nghgke the following: 15 35
5- (et hytthioy Iﬂ_LIU || e

15 5-(n- butilrf?’ (63 75)6 9rﬁ§§yﬁmmwswn6 pfERA Subrigergmethyd - Akt r opyri di ne

5-(isebu t yi - lox%ri1 (9‘919345 H-lmldazo(4 5-b)pyridine.
5- (i sopr opyi-@uénf;lajw -Zl,'ﬂ-lild’d)ﬂtzro yﬁﬁpmy Diyifldz6tl, 5L8)pktine

5- (sec3buty 1@@%1 ox lﬁ )ﬁ’ S Zéudﬁwmﬂus}} lHrmhda?G {;bs)p%ndmg 5
20 5-(ethylk ‘E?;y 0@ Pr&rros-grfiurssv azo(4,5-b)pyridine.
5-(tert-but yI g ogsu foriylo:g) ngamﬁogzgpyr IEF rromethyl) - 1H - imidazo-

5- (et hyl sul { omyl buf ylﬁbtyb FO-~ zls@mpﬂ@pwl)dlznm V\HATﬁuME CL Ahibloprpyl) 25

1. 1-Sdbsti tptléﬁ- 4p--defyriding oaI -1H-i m dazo(4 5- b) pyri di ne 10conpounds
of E IF rE,f]z RHERE)] y% 1 éis hydr ogen, chl ori ne,
fluorine, pe f(lL Qﬂlox leJro nfaﬂ&)?ﬁjethﬁ lr-1 nfnfaﬁﬂal” a: 30

[err] (4,5 - b\pyndme wherein each Z

|ndepelﬂdent1y(5r§ 'ﬁ@seﬁ iﬁl&f@@wlow) -l edpen- én@ﬂﬁluoroe}sﬂie&erhﬂs 0 as 1; [err]
represents pal E;i ,mgr&rmgzl,yloxpﬁr I%ﬁﬁlro K kYr? mtﬂg %J of [err] and
| al kal I ne

[err] represenhga F@EHS e al ealth metal salt
‘thereof, orlt tr?‘ie @al Chlorb I‘-eﬂﬁoxSEcetoxy) 2,6 - bis(trifluoromathyih - ami mmgam c am ne having
a [err®d of e 2) al kyl of
Terr] (3) o k&Y m #’W“Y{"ZP? “dycTBE 1T EiorErD { é‘)‘ 40
(6) phenet hLlJnethoxy-Z 6-b15(tr1ﬂuoromethy1) 1H-imidazo(4,5-b)pyridine.

40 ( 7) aI kah@;pthylgdr bameylpy)-Z,8 pis(aitevroaty) - indizrcl4,5-b)pyridine.

The following example illustrates the preparation of the 5-(alkylsulfonyl)-3-nitro- 25
. 2-aminopyridine compounds.

Example 71:
5-(Methylsulfonyl)-3-nitro-2-aminopyridine
S-Chloro-2-nitropyridine (8.0 grams) was added to a solution of 2.5 grams of
30 sodium methanethiolate in 100 milliliters of ethanol at a temperature of 0° C. to which 30
solution excess sodium methanethiolate was added portionwise. The resulting reaction
mixture was then heated to reflux and refluxed for 15 hours with constant stirring. At
the end of the 15 hours, the reaction mixture was filtered and allowed to concentrate
to 75 milliliters. The reaction mixture was then permitted to cool and filtered again,
35 yielding the desired 5-(methylthio)-2-nitro-pyridine; it was recrystallized from ethanol, 35
m.p., 100.5—02.5° C.
To 3.4 grams of the 5-(methylthio)-2-nitropyridine in 50 milliliters of glacial ace-
tic acid there was added 23.8 grams of 30 percent hydrogen peroxide. The resulting
reaction mixture was stirred for 60 hours at 25° C,, then poured over ice and filtered
40 to separate the desired 5-(methylsulfonyl)-2-nitropyridine product, which after re- 40
crystallization frem ethanol/acetone, melted at 165—67° C.
The entire yield of 5-(methylsulfonyl)-2-nitropyridine (3.2 grams) was dissolved
in about 100 milliliters of acetone and 1 ‘teaspoon of Raney nickel slurry in ethanol
added. The mixture was then shaken on a Parr hydrogenator for 15 hours at 60 p.s.i.
45 Thereafter, the mixture was filtered and solvent evaporated, yielding the desired 5- 45
(methylsulfonyl)-2-aminopyridine product. It was mixed with hot water containing
some charcoal, filtered and the mixture then cooled to 25° C. The resulting solid was
crystallized from benzene/acetone, m.p., 132—34° C.
5-(Methylsulfonyl)-2~aminopyridine (1.0 gram) was dissolved in 10 milliliters of
50 concentrated sulfuric acid and 2.0 milliliters of fuming nitric acid added dropwise with 50
- stirring, and the resulting reaction mixture stirred an additional 10 minutes, warmed
on a steam bath for 10 minutes, and allowed to stir at 25° C. for 15 hours. The reac-
tion mixture was then poured over ice with stirring. Precipitation occurred, and the
mixture was filtered to separate 5-{mecthylsulfonyl}-3-nitro-2-hydroxypyridine; it was
55 washed with water and recrystallized from ethanol/acetone, m.p., 229—32° C. 55
5-(Methylsulfonyl)-3-nitro-2-hydroxypyridine (2.0 grams) was mixed with 25
milliliters of thionyl chloride and 1 milliliter of dimethylformamide and the mixture
refluxed for 2 hours. The reaction mixture was then evaporated to separate 5-(methyl-
sulfonyl)-3-nitro-2-chloropyridine. It was shaken with water to remove any traces of
60 thionyl chloride, and then filtered and mixed with 50 milliliters of ammonium 60
hydroxide. This mixture was stirred, at room temperature, for 15 hours, then poured



36 1, 307, 489
36 into ice water and filtered to separate

5-(methylsulfonyl)-3-nitro-2-amnopyridine. It was recrystallized from
et hanol / acetone, mp., [err]. Analysis, Calc.: C 33.19; H 3.25; N, 19.35.

Found: C, 33.32; H 3.31; N, 19.18. 5 In |Iike manner are
prepared the other 5-(al kyl sul fonyl)-3-nitro-2-am nopyridine 5
conmpounds: 5-(et fﬂﬁéul fonyl)3-nitro-2-amr, opyridine;

5- (i sopropyl gl fonyl)-3-nitro-2-am nopyfigisge; 36
5-(n-prcpyls y i i retre—10 :

5- (n- but yl sul f onyye gﬁ ma 1 czﬁlgg i ?rp.tﬂiSr{@ethylsul'f%nyl)-3-nit-ro-Zdaminopyridine. It
10 5- (i sobutyl sul F&HSTF232 i"’t""t"&@"@%zf%ep?ﬁ’r’a?gr‘fé“,l c

5-(sec-butyl sul fonyl)-3-nitromnBsigaueepy; Bsiide H, ans; N, 19.35.

5-(tert-butyl sutyl sul fonyl) - 3- ni thoend2- &a3Hdpy H, didhe.N,| 1tlér nedi ates in the

preparation gf these InC Hkqprga:ﬁrgeg Sarc:I }r)]rgp!tazl‘!ag ethet cr)]t er fSQ(IaIH(ﬁng(ngl)-B-]1'115tro-2-arninopyridine 5

5- (et hyl t hi 0)- 2- nid{QR¥%! 1
15 5-(n-butylthio'- é)s-utrgrn@ﬂamﬂ)iﬁiiﬂa@z&nie@ymi@pyI sul fonyl )-2-nitropyridine
5- (i sobut yl sul f onyl )-ﬁ--?soatm‘}{S y v;bﬂiqitre-Z-amimpﬁEine;

5- (i sopropy! syl f onyl J33WCEGR2-TY AT 6RVHWPT Hi%e 20 10
5- (sec- butyl ZdJuI f onyl g (gﬁ[_.@fﬂron&-l %g“%f 2 amn% N T

s}

R £ SO Rt e

20 5- (et hyl sul f onyi );.%ecn?ty:ﬁoﬁyﬁ?mamwrm@ﬁ%ee; and

5- (tert-butyl sul f onyf-jteB8butilsulfeny -3 givioroamyropytiding ,

5- (et hyl sul f gnvl )Jfgglfﬁfc.ﬁi ;-Z‘gan!rfgﬁg@f et B TRARE YRR - 25 5

1. 1-Substitured-2- (3 -{1_;1 ibLOfiReyKdthe) - 1H-1 m dazo( 4, 5-b) pyri dine conpounds

of 25 the fi}(pnprbms\gmnm)}z-mmyﬂgiim [err] represents hydrogen,

chlorine, fluorine, ?gicwtﬂ?lf_?w)ﬁlymﬂmgfgg?r or a radi- cal of the fornula:

30 20 5j ;secégtr;szI:Slfgngl):B-rrllilgg-—z-'chloropyri ine 20

30 wherein each Z inﬂép@@aem) InikEPEREHHEENYdr ogen or hal ogen and n

represents 0 or 1; [#&{teri-burdgpifesiAnsolledndgeyidinaitro, [err] or | ower

al kyl sul fonyl of [er#{thibafopdrijius-gppiadendes (1) hydrogen, or the alkali or

al kaline earth netal salt thereof, or the salt thereof 35

w th an organi ¢ am nwHMavWBQLAIGSr4- of [err] or greater;

35 25 1. 1-Substituted-2-(1,1-diflucroalkyl)-1H-imidazo(4,5-b)pyridine compounds of 25
the formula

roxypyridine

083
!

2
R~
fj::} ch-R1
N

wherein R! represents hydrogen, chlorine, fluorine, perfluoroalkyl of C,—C;, or a radi-
cal of the formula:

i H

: | |

30 C C—H 30
| |
1/n 1

wherein each Z independently represents hydrogen or halogen and n represents 0 or 1;
R? represents halogen, nitro, —CF;, —CF.Cl, —CF.H, or lower alkylsulfonyl of
C,—C,; and R® represents
(1) hydrogen, or the alkali or alkaline earth metal salt thereof, or the salt thereof
35 with an organic amine having a K, of 10~° or greater; 35
{2) alkyl of C,—C,;
(3) alkenyl of C,—Cs;
(4) cycloalkyl of C,—C,;
(5) benzyl;
40 (6) phenethyl; 40
(7) alkanoyl of C,—C;,;
(8) alkenoyl of C,—C,,;



T e et - .

(2) éi.i(yl of [err]; (3) alkenyl of [err]; (4) cycloal kyl of [err]; (5)

benzyl; 40 ‘(6) phenet hyl;

40 (7) al kanoyl of{]éér] (8) al kenoyl of [err] 37

1, 307, 489 36 ' %%# 37 (9) a carbanoyl. or

t hi ocar banoy| ' U8t ein X represents oxygen or 36

sul fur; and one [erinjo ire priesext fepl 60 ydparate OARTthpb iy ) nifr@F -behin@yridiQVE |

al kenyl of [err] antPSfiE e fropeampol/aeiope gemi2ds-541° C. hlygjrpgen_,

| ower al kyl of [err] or |ower g 0 1c0f d.8544. %_ij_z%(;tNt ) éhe S limtation
that both [err] noieties taken taic%g% ar 3pei; GoriAl an’r%gﬁ';__'than si x car bon
atons, or both_[err] npieties taken together represent strai ght‘-chql'n

al kyl ene of [etr] bcg{“ o lft&_l“ﬁ‘é‘f%é{"-_lfr@?‘*fe the] grher 55-(abtbudfonyD fnitrdi2z adrinepyidize 5
-G X-1ower al kyl of L(Eiw.l&[forr’_k'g-S-nitro-Z-arni; pyridine; : [err]
10 wherein X is, as abespro9kyigen) Dhiuslaiopyrithd) a radical of the formula
0 wherein R régpresent%(nﬂmpﬁ enyd; 3-rétrqyY-hminepyridine; vi nyl ene, and n represents

. - v =1V 3 _. iy M . 10
0 or 1; (12) r adi calg_ f‘“ﬁ SOr Fr%\_ AMTMORREAES] t ut ed phenyl and [err]
Pt ononel . “wnor ey Hk M‘;s;a_%@@ms_gﬁé;m@nyl rad cal bear i np rom
1- 3 substituents, eIach-(gf-zJ tylsalfonyls3-hivde eyiding. am no, nitro, chlborﬁ,
n F % f . t _' _
. or rretlgmélyhs‘i’ﬁ _cézﬁgulréﬁﬁm ogiggggff@eshmmpm*hw@m dbwhgrr] both .in s
2! 5¥n-butylthio}-2-nitropyridi
3) [err] V\here|nsq‘ﬁfp}fl(%yléu(_)éod;uro &,{;ime of [err] cycloal kyl of [err]
i, substituted plgdpwwwaslfouﬂ-ﬁmﬂlopzygdgﬂm i%}ilziove, or benzyl; or (14) :
18 A Toly
dr o- 2- ?g; agYLylgﬁﬁ%&{mrﬁgih&ogg%e ¢ wherein [err] represents
-(&hy D-3-nitro-2-chl idi
al kenyl of [er rS]gz,‘erty-butylsnﬁlfony?)l-3(-)nitro-.‘§-r:1{3?1‘:>p;l:idine '
5-(ethylsulfonyl)-3-nitro-2-amincpyridine

WHAT WE CLAIM IS: —
25 1. 1-Substitured-2-(1,1-difluoroalkyl)-1H-imidazo(4,5-b)pyridine compounds of 25
the formula

0R3
!

-
| p— thtl
N

wherein R* represents hydrogen, chlorine, fluorine, perfluoroalkyl of C,—C,, or a radi-
cal of the formula:

H [

' I\ |
30 I|Z ll?—H 30

I/n 1

wherein each Z independently represents hydrogen or halogen and n represents 0 or 1;
R? represents halogen, nitro, —CF., —CF,Cl, —CF,H, or lower alkylsulfonyl of
C,—C,; and R® represants
(1) hydrogen, cr the alkali or alkaline earth metal salt thereof, or the salt thereof
35 with an organic amine having a K, of 10—3 or greater; 35
(2) alkyl of C,—C;;
(3) alkenyl of C.—C;;
(4) cycloalkyl of C,—C,;
(5) benzyl;
40 (6) phenethyl; 40
(7) alkanoyl of C.—C,,;
(8) alkenoyl of C;—C,;

A




(4) cycloalkyl of [err]; (5) benzyl; (6) phenethyl; 30 (7)

al kanoyl of [err] ; 30
(8) aH banoyt—ot—thi-ecarbaroyt—r-adi he——
formul a [err] wherein X represents oxygen or sulfur and one [err]

represents phenyl, |ower 35 al kyl of [err] or | ower al kenyl
of [err] and the other [err] represents 35 hydrogen, | ower 2ka| of [err]
or | owesz al kenyl of -[err] subject t137a$ve 38 046 0 37

1, 307, 489 I8 Timitaltion that both
[err] mieties tRERPFBTLTREICERIPURLAIN™WEr e t han six carbon atons, or
both [err] noieties taken together reprgsent straight-chain al kyl ene of
[err] both inclusive; [err] (10) a radybal of the formulae -C X-1ower alkyl
of [err] or [err] wherein X is ve oxygen or sulfur; (11) a radical
of the fornmula wherein [err] repreg@ntsRnethylene, et hyl ene, or vinyl ene,
and n represents 0 10 1;

10 [err] (12) a raﬂhmaiXoﬂﬂ@h@ﬁgpxmg;ﬁgga@m§gb§tﬁgg§§€§ ?édgy;and [err]
phenyl, .wherein " ) 24 ng from1-3
subst it dent s, eachh,g1 uhoﬁa@ls Bl %E emﬁof TBhtar Dbk ‘gg;f IoroE met hyl
or met hoxy, and [ ekt onl’aﬁu]ﬂfs,e&emﬂsm fBidietes adkkry o@é’ﬂ]&r oépre[sdaf sthaighedhhini ncl usi ve; 15
(13) [err] wher ei nal@kn¢ of Qofpbothinkldivenf [err] cycl oal kyl of [err]

15 phenyl, substituted phenyl as fined in (12) above, or benzyl; or (14)

t et r ahydr 0- 2- pyF@NYadicabof Bk vef aigl Alom_&, aherein [err] is

hydr ogen, or the ‘alkali or alkaline earth netal salt thereof, or the salt
t hereof with an organic amne havigpg a [err] of [err] 20 or greater.
20 4. THe conpound of claim1 or 2#whi ' 10

1- nmet hoxy- 6-chl or o- 2- (trrquoronéTﬁ?WT 11 m dazo( 4, 5-b) pyri di ne;
1-ethoxy-2,6-bisltrifluoronmethyl)-1Hi zo(4,5-b)- pyri dine;
1-nethy|carbanoylo&xégk§hloro 2-(trifl oronethyl) 1H i m dazo(4, 5-b) pyri -

is, as above, oxXygen or s

(11) a radical of the formula
]
—C—(RY

wherein R* represents methylene, ethylene, or vinylene, and n represents 0
15 or 1 i5
O 0

l '
(12) a radical of the formulae —C-substituted phenyl and -—Q‘J—R"’—-—O-subst-i-
tuted phenyl, wherein “substituted phenyl” is a phenyl radical bearing from
1—3 substituents, each of which is independently amino, nitro, chloro,
methyl, or methoxy, and R® represents lower alkylene of C,—C,, both in-
20 clusive; 20
(13) —SO,—R" wherein R" is lower alkyl of C,—C,, cycloalkyl of C,—C,,
pheny!, substituted phenyl as definted in (12) above, or benzyl; or
(14) tetrahydro-2-pyranyl.
2, The compounds of claim 1 wherein R® represents
25 (2) alkyl of C,—Cs; . 25
- (3) alkenyl of C,—Cs; :
{4) cycloalkyl of C,—C;;
(5) benzyl;
(6) phenethyl;

30 (7) alkanoyl of Co—Ci,; 30
(8) alkenoyl of Cy—C,,;
v {9) a carbamoyl or thiocarbamoyl radical of the formula

Rd:

/

—C—N

L\

X R*

wherein X represents oxygen or sulfur; and one R* represents phenyl, lower
35 alkyl of C,—C;, or lower alkenyl of C,—C,, and the other R* represents 35
hydrogen, lower alkyl of C,—C,, or lower alkenyl of C,—C,, subject to the

L) O A



di ne; 1-allyloxy-6-chloro-2-(triluoronethyl)-1Him dazo(4, 5-b)pyridine;

1-i sopropoxy- 25 6-chl oro-2-trifluoronethyl-1Him dazo(4, 5-b) pyridi ne;
or 1-pethoxy-2,6-bi-s{triftuere— 36-net hyl }—=tH-i m dazo(4, 5-b) pyr i-di-ne—5:
The’ corrpounds of claim1l or 3 which is

6- chl or o- 1- hydroxy-2-(trifluoronethyl)- 1Him dazo(4, 5-b)pyridine;
2,6-bis(trifluarogethyl)-1-hydroxy-1Him dazo(4,5-b)- pyridine;

6- (nmethyl ssd fo 5’ 1- hydroxy-2- (triflysmreset hyl ) - 1H-i ni dazo(4, 5-b) pyr3|8d| ne;

30 6- nrtro=-"1=hydr 47

or  6-chloro-1- 35 | § _ L RIS Fice ST g Rab) pyri di ne.
6. A herbicide which y%%ﬁ%ﬁgiénﬁﬁﬁég %g%nt rgéﬁp?p?‘li azo %yrl di ne
conpound defined in claiml. 7. The Kerbicide of claim6 wherein the

pyridi ne selected from

chl oro-2- (trifl uor et # F °ffp?-tx‘¥ﬂ g&zg-(?x’?-wﬁr)aﬂ\}'ﬁf&_ng“’énd

1- met hoxy-2, 6-bis(trifluoro- 40 mettayl)- 1H i m dazo(4, 5-b)pyridine. 8. The

her bi ci de of claim6 wherein pyriding is ected from 6-chl oro- 1- hydroxy-
2-(trifluofonethyl)-IHindazo(4, 5--b)tp)y and
2,6-bis(trifluoronethyl)-1-hydroxy- 1Hi zo(4, 5-b) pyridine. 40

9. The herbicide of claim6, 7 or 8 which contains a surface active agent.
25 10. The herbi ci de ofereid Risas Bhovef pxygenor suburpwhi ch contains an inert carrier
which is an inert flinefagicdipitheferuliol i d. 11. Conpounds as claimed in claim1
wherein R is hydrogen, fluorine, chlorine or trifluoromethyl. 45

12. Conpounds as clained in claim1l Q\,hereirr] is fluorine or

trifluoromethyl; 45 [err] is hal o -of-fgbj pret hyl ; and [err] is | ower
al kyl of [err] | oner al kenyl of [err],

1, 307, 489 04 7 39 benzyl, |ower al kanoyl
of [err] Iower al kenoyheref R @pFchentd @029 ¥he, em&eroraﬁnme, anaui f Mhs f [err] or
a car bamoylo or thiocartianmoyl radical of the fornmula [err] erein X 10
represents oxygen or sulfur, and one Perr] represent phenyl | ower al kyl
of 5 [err] or 1'20X‘@Jdic§t|éf%3f$rmgfac L%-s‘hisuﬁa&? phéﬁﬁ 24 rRﬁL‘%f Ju])snfu?eﬁr esents
hydrogen, | ower y1 phelylO#hefe@r Fsiibs@lred PWRY” Rlak@ehyl radifal berkind fremii-8ct to the
limtation that bot h E@Ftrtqm‘tnsm@!tqfe&mh &ldedepep @tfh@no, u@ommmm nore than

Si x carbon atoms oy Pwﬁﬂﬁ%ﬂ@h T r%ﬁt%log&?%xgﬁet e}g’oﬁ*‘?‘? —Gt preparing
y

Strai ght -chai n al ki ©RRnflf subshuleh pRAaY s debifel ebovel
conmpounds as cl ai ngd) tefaigdraizPydogpher ein [err] “i s hydro- gen
conpri sing acyl ati AgTiz ounpodsnd coim 1 hnvberfin®Rnid bydrogen, or the alkah or alkaline
10 [ err ] earth metal salt thereof, or the salt thereof with an organic amine having a K, of 10~
20 or greater. 20
4. The compound of claim 1 or 2 which is 1-methoxy-6-chloro-2-(trifiworomethyl)-
1H-imidazo(4,5-b)pyridine; 1-ethoxy-2,6-bis{trifluoromethyl)- 1H-imidazo(4,5-b)-

pyridine;  1-methylcarbamoyloxy-6-chloro-2-(trifluoromethyl)- 1H-imidazo{4,5-b)pyri-
dine; 1-allyloxy-6-chloro-2-{triflucromethyl)-1H-imidazo(4,5-b)pyridine; 1-isopropoxy-

25 6-~chloro-2-trifluoromethyl-1H-imidazo4,5-b)pyridine; or 1-methoxy-2,6-bis(trifiuoro- 30
methyl)-1H-imidazo{4,5-b)pyridine.

5. The compounds of claim 1 or 3 which is 6-chloro-1-hydroxy-2-(trifiueromethyl)-
1H-imidazo(4,5-b}pyridine; 2,6-bis(trifluoremethyl)-1-hydroxy-1H-imidazo(4,5-b)-
pyridine; 6-(methylsulfonyl)-1-hydroxy-2-(trifluoromethyl)-1H-imidazo(4,5-b)pyridine;

30 6-nitro-1-hydroxy-2-{triftucromethyl)- 1H-imidazo(4,5-b)pyridine; or  6-chloro-1- 35
hy droxy-Z—peutaﬁuoroc’ hyl-1H- 1m1dazo(4 5-b)pyridine.
6. A herbicide which contains as an active agent an imidazo pyridine compound
defined in claim 1.

7. The herbicide of claim 6 wherein the pyridine selected from 1-methoxy-6-

35 chloro-2-(triflucromethyl)-1H-imidazo(4,5-b)pyridine and 1-methoxy-2,6-bis(trifluoro- 40
methyl)-1H-imidazo(4,5-b)pyridine.

8. The herbicide of claim 6 wherein pyridine is selected from 6-chloro-1-hydroxy-
2-(trifluoromethyl)- 1 H-imidazo(4,5-b)pyridine and 2,6-bis(trifluoromethyl)-1-hydroxy-
1H-imidazo(4,5-b)pyridine.

40 9. The herbicide of claim 6, 7 or 8 which contains a surface active agent. 25

10. The herbicide of claim 6, 7, 8 or 9 which contains an inert «carrier which is an
inert finely divided solid.

11. Compounds as claimed in claim 1 wherein R' is hydrogen, fluorine, chlorine
or trifluoromethyl.

45 12. Compounds as claimed in claim 1 wherein R, is fluorine or trifluoromethyl; 45
R2 is halo or trifluoromethyl; and R?* is lower alkyl of C,—C,, lower alkenyl of C;

R



to give a conpound of the formula [err] and then reducing this conpound,

[err] and [err] being as defined in claim1l. 15 14. A nethod as
elai -5 i :
al kanoyl halide: [err] or a difluoroal kanoi ¢ anhydride: [err] 20 wher e

[err] is as defined in claim1.

20 15. A nmethod as clainmed in claim 14 wherein the acylating agent is a

di fl uose- al kanoi c anhydrlde and tjerseyl ation |s conducted qp heg presence
of -an Wgrl-t—raa 1 '10 alkenoyl z 1 al claims
13. to 15 Vme?:ﬁﬁﬁ?l % —Csy Yglfcasg?r(ci;l or 1ocarban¥oy?§1%g§gﬁ%f gﬂ f%l{;'uﬁqure esence of
triethylamne of pyfidine 5 17. A method as
clainmed in any one of claims 13 to 16 wikerein the reduci ng agent is
hydrogen in the presence of a catalyst/ 18. A nethod as clainmed in claim17
wherein the catal yst is palladi uf rbh¥atinun1 19. A method as clained in
claim17 or claim 18 wherein 2 nol orrhydr ogen 30 per nole of
5-substituted-3-nitro-2- (1 1- difluoroalkylanido)pyridine are used. 30

20. A thode&ESﬂncX PARRsRRLS] ér:erfd reieptSt qurm!earl’e'ilnfthe at al yst
is ano 6L3$g§§;ﬁhm % %Ef ﬂﬁ; er | ogr am

of 5- substltukentt@eth dantnr&m in mlmm b&%ﬁ)@ ﬂweh |t & 21. A net hod
as clained |mgeaﬂyremesmtsrialgh¢- mlkﬂ&xebfcﬁ&@:ﬂvunamelumvd; he reduction is 35

13 d in claim 1 wherein R® is hydro-
Zg”' eqgout at compnsi”?i%"}’&%pgffgiﬂgfﬁn e e aﬂe ;:Z)c? 1 489 R 10 35
40 22. A nethod of preparing conpounds as clalned in claiml wherein [err]
is other than hydrogen or a hydg I 3 which conprises reacting a
compound of the formula [err] witQ a ide of the fornmula [err] where X is

hal o, in the presence of a hydrogenh hal i de acceptor, [err] and [err]
being as defined in claim1 except in that [err] is other 5 than Hor a
hydroxyl sal givéBcompounbéfiimdoranslacl ai ned in claim 22 wherein the reaction is
conducted at a tem perature of from[err]. to the reflux tenperature. 24.

A_met hod of preparing conpoun clapjred in claim1l wherein [err] is
[err] |
Ny M- —CFp-A]

0

and then reducing this compound, R* and R? being as defined in claim 1.
15 14. A method as claimed in claim 13 wherein the acylating agent is: a difluoro- 15
alkanoyl halide ;

halide-C—CF,—R*

or a difluoroalkanoic anhydride:

u(g—crz—m>
g ,

20 where R! is as defined in claim 1. 20
15. A method as claimed in claim 14 wherein the acylating agent is a difluoro-
alkanoic anhydride and the acylation is conducted in the presence of an organic tertiary
amine.
16. A method as claimed in any one of claims 13 to 15 wherein the acylation is
. 25 conducted in the presence of triethylamine or pyridine. 25
17. A method as claimed in any one of claims 13 to 16 wherein the reducing agent
is hydrogen in the presence of a catalyst.
18. A method as claimed in claim 17 wherein the catalyst is palladium or platinum.
19. A method as claimed in claim 17 or claim 18 wherein 2 moles of hydrogen
30 per mole of S-substituted-3-nitro-2-(1,1-diflucroalkylamido)pyridine are used. 30
20. A method as claimed in any one of claims 17 to 19 wherein the catalyst is a
noble metal used in an amounit of between 1 and 10 grams per kilogram of S-substitu-
ted-3-nitro-2-(1,1-difluoroalkytamido)pyridine.
21. A method as claimed in any one of claims 17 to 20 wherein the reduction is
35 carried out at a temperature of from 10° to 25° C. 35

* c L M S *



10

10 [err] lower alkyl or [err] |ower alkenyl which conprises reacting a
conmpound of the formula ferr}—with an i socyanate—of the formil a [ ERRL1lower
al kyl or [err] lower al kenyl 15 [err] and [err] being as defined in
claim1. 15 25. A nethod of
preparing c Q ylic esters as clained in claim1l wherein [err] is a group
defi ned und@ ?ji (11) or (12) of cl¥ougb Whi ch conprises reacting ype
an- hydri deﬁ—mﬁb&e—mbmﬁm—%wWWa
[err] 20 PIBRIT ougdsras slaigped fp (fhgrein R® is other

20 26. A net hod dp th?lm e’“‘"ﬁg{lf%‘%" irsoun &h QP FARRE § PPl of e foFaY2in [err]

is an ether |inkage which conprises reactl ng a conmpound of the fornula CH

[err] with a suitable olefinic corrpound 27. A nmethod as
claimed in claim26 wherein the pal f;]i npound i s dehydro- 25 pyran and
[err] is tetrahydro-2-pyranyl. L‘z-RJ

1, 307, 489 41 28. A met hod of

prepari ng conpounds as clained in claiml wher ein [err] is an al kenyl ether
l'i nkage whi ch cowif b 888e bRAE fdrfigs R'-CRPIREET isOHalof hethd presentt af Oblydadghd) a

sui tabl e al kyne. %%{K%EC;E;E R‘llédé@d RA brieg #ioidfingd imlaip draxeepr latmﬁ‘bemﬁ&f accof di ng
to claim1 subst i ny,.one t | es. 30.
A conpound accor a@ﬁe f@rofnl rg?mﬁﬁﬁﬁgdg&n qlellelgtﬂ éacbon 189 dlﬁ%g Ege(l%ﬂgl ained in
any one of cl ai ms 123 AGneR8d oﬁikepan(hgl‘t@rh@hﬂisdsﬂdlanﬁﬁﬁ@d&hﬁlﬁh‘trcvd’il*dh conprises a
conpound as clainmed in any ong 10 of clainms 11, 12 and 30 and one or
nore inert carriers. 10 32. A herbicidal

conposi tiongas clainmed in cI_aE.r:q\B/l additionally conprising a surface gﬁtl ve
agent. 33. A herbicidal conpositingn as clained in any one of clains 1

and 32 which, either addl t| onal |y ©r Presedar 64 e skt t carrier,

conprises an agrig rmy £ he toMgh is a fertiliser, fungi ci de,
nemat oci de, |nsect'::b|cc| de urt @%1 J’@loc} gleo or soil con- 15

i
[ N
N I N;}——c&—ﬂ

with an isocyanate of the formula

0 = C=N—C,—C; lower alkyl or C,—C, lower alkenyl
15 R' and R? being as defined in claim 1. 15
25. A method of preparing carboxylic esters as claimed in claim 1 wherein R® is

a group defined under (10), (11) or (12} of claim 1 which comprises reacting the an-
hydride of a suitable carboxylic acid with a compound of the formula

?H
T
eF—R!
NEN\N
20 R and R? being as defined in claim 1. | 20

26. A method of preparing compounds as claimed in claim 1 wherein O—R? is
an ether linkage which comprises reacting a compound of the formula

l;lll
2ey” N
gees"
I M

with a suitable olefinic compound.
25 27. A method as claimed in claim 26 wherein the olefinic compound is dehydro- 25

pyran and R?® is tetrahydro-2-pyranyl.
I A



ditioning agent. 34. A herbicidal conposition as clainmed in claim 33
wherein the agricultural material is a further herbicide which is present
in.a ratio of further herbicide: 1-sub-

stituted-2-(1, 1-di fluoroal kyl)-1Him dazo(4, 5-b)pyridine conpound of from
1: 5to 20 5: 1.

20 35. A herbicide as clainmed in claim®6 substantially as descri bed
specifically herein. 36. A nethod of inhibiting the grovvtm qf a plant which
conpri f¥s adninistering to the pl dm0748 effective anmpunt oé Ja _comfdund as
claimed in any f0a QdhdlRipAParikg ténpdundd ds clabeddin ¢a3d 1 Yherfin @AOPGS1 i 0N as
claimed i n amyalkeAg edbr linkagk WhiclbcoinpridOreariol Bdontpound bf thB@hils WADE & TENNANT,
Chartered Patent Agents, 34 Cursitor Street, London EC4A 1PQ Printed for
Her Majesty's Stationery Ofice by thdliCourier Press, Leanington Spa, 1973.
Publ i shed by the Patent Offic$2 hanpt on Bui | di ngs, London, WC2A 1AY,
fromwhi ch copi es may be obtai"n szjlﬂ

with a suitable alkyne.
5 29. A method of preparing a compound according to claim 1 substantially as des- 5
cribed in any one of the Examples.

30. A compound according to claim 1 whenever prepared by a method as claimed
in any one of claims 13 to 29.

31. A herbicidal composition which comprises a compound as claimed in any one

10 cf claims 11, 12 and 30 and one or more inert carriers. 10

32. A herbicidal composition as claimed in claim 31 additionally comprising a
surface active agent.

33. A herbicidal ccmposition as claimed in any one of claims 10, 31 and 32 which,
either additionally or instead of the inert carrier, comprises an agricultural material

15 which is a fertiliser, fungicide, nematocide, insecticide, further herbicide or soil con- 15
ditioning agent.

34. A herbicidal composition as claimed in claim 33 wherein the agricultural
material is a further herbicide which is present in a ratio of further herbicide: 1-sub-
stituted-2-(1,1-difluoroalkyl)- 1H-imidazo(4,5-b)pyridine compound of from 1:5 to

v 20 5:1. 20
35. A herbicide as claimed in claim 6 substantially as described specifically herein.
36. A method of inhibiting the growth of a plant which comprises administering

to the plant an effective amount of a compound as claimed in any one of claims 1 to 5,

11, 12 and 30 or a compeosition as claimed in any one of claims 6 to 10 and 31 to 35.

BOULT, WADE & TENNANT,
Chartered Patent Agents,
34 Cursitor Street, London EC4A 1PQ.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1973.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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