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USE AS HERBICIDES
{57) Abstract

N-(Triazoloazinybarylsulfonamide
com-
pounds,
such
a8

(54) Title: N-([1,2,4] TRIAZOLOAZINYL)BENZENESULFONAMIDE AND PYRIDINESULFONAMIDE COMPOUNDS AND THEIR

A

2,6-dimethoxy-N—(8-chloro—5-methoxy[ 1,2, 4Jtriazolo[ 1.5-¢lpyrimidin-2—yl)benzenesullonamide,

2-methoxy—4-(trifluoromethyl)-N—(5,8~di~methoxy{ 1,2, 4]triazolo[ 1 5-¢ipyrimidin-2—yDpyridine-3-sul fonamide,
2-methoxy-6-methoxycarbonyl-N-(5,8-dimethoxy[1,2,4]triazolo—[ |, 5-a)pyridin-2-yl)benzenesul fonamide
appropriately substituted 2-amino( 1,2 4]triazolo{1,5-c]pyrimidine and 2-amine[1,2,4]riazolo[1,5-a]pyridine compounds and appropriately
substituted benzenesulfonyl chloride and pyridine-3-—sulfonyl chloride compounds. The compounds were found to be useful as herbicides.
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N-{[1,2,4]TRIAZOLOAZINYL) BENZENESULFONAMIDE AND PYRIDINESULFOMAMIDE
COMPOUNDS AND THEIR USE AS HERBICIDES

The present invention relates to substituted
benzenesulfonamide and pyridinesvlfornamide compounds, to herbicidal
compositions containing the compounds, and to the utility of the
compounds for the contrel of unwanted vegetation.

The control of unwanted vegetation by means of chemical
agents, i.e., herbicides, is an important aspect of modern
agriculture and land management. While many chemicals that are
useful for the control of unwanted vegetation are known, new
compounds that are more effective generally, are more effective for
specific plant species, are less damaging to desirable vegetation,
are safer to man or the envircnment, are less expensive to use, or

have other advantageous attributes are desirable.

Many substituted benzenesulfonamide compounds are known
and certain of them are known to possess herbicidal activity. For
example, certain N-([1,2,4}triazolo[l,5-alpyrinidin-2-yl}benzene-
sulfonamide compounds and their herbicidal utility were disclosed in
U.5. Patent 4,638,075 and certain N-([1,2,4)triazoleo[1,3,5]triazin-2-
-ylibenzenesulfonamide compounds were disclosed in U.S. Patent
4,685,958, Certain N-phenyl arylsulfonamide compounds are also known
and are known to possess herbicidal activity. For example, certain
N-{substituted phenyl) (1,2, 4]triazelo(l,5-c]lpyrinidin-2-sulfonamide
compounds were disclosed in U.S. Patent 5,163,995 and certain
N—(subsﬁituted phenyl) [1,2,41triazolo[1, 5S-alpyridin-2-sulfonamide
compounds were disclosed in U.S. Patent 5,571,775, issued November 5,
1996.
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The above discussion of documents, acts, materials, devices, articles

and the like is included in this specification solely for the purpose of providing a
context for the present invention. It is not suggested or represented that any or
all of these matters formed part of the prior art base or were commoen general
knowledge in the ﬁeldv relevant to the present invention as it existed in Australia

before the priority date of each claim of this application.

It has now been found that a class of novel N-(triazolo-aziny!)
arylsulfonamide compounds comprising N-([1,2 4]triazolo-[1,5-c]pyrimidin-2-yl)
benzenesulfonamide, N-({1,2 4]triazolo[1,5-C]-pyrimidin-2-yl)
pyridinesulfonamide, N-([1,2,4]triazolo[1,5-a]pyridin-2-yl\benzenesulfonamide,
and N-([1,2 4ltriazolo[1,5-a]pyridin-2-y!}-pyridinesulfonamide compounds are
potent herbicides for the control of unwanted vegetation by either
preemergence or postemergence application. Many of the compounds have
desirable selectivity to valuable crops and have favourable toxicological and

environmental attributes.
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The invention includes N-(triazoleazinyl)arylsul fonamide
compounds of Formula I:

W
xﬁJ\‘N————N B P
PPN

N~ TNTSO,

wherein
5 X represents N or C-Y;
W represents 0(C1-C3 alkyl), C1, Br, F, or H;
Y represents H, OCH3, F, Cl, Br, I, or CHj optionally
substituted with up to three fluorine atoms;
Z represents 0(C1-C3 alkyl), H, F, Ci, Br, I, 5{C3-C3 alkyly),

10 or CH3 optionally substituted with up to three fluorine atoms; with

the proviso that at least cgne of W and 2 represents Q(C1-C3 alkyl});
Q represents C-H or N;
A represents F, Cl, Br, or I, or CO2(C1~Cy alkyl) or represents
C1-C3 alkyl, 0(C1-Cq alkyl), 0(C3-C4 alkenyl}, 0{C3-Cq aitkynyl), or

15 5{C1-C3 alkyl}) each opticnally substituted with cne 0{C1-C3y alkyl),
5{(C31-C3 alkyl}, chloro, brome, or Cyano substituent or with up to the
maximum possible number of fluorine atoms, or represents a 2-methyl-
-1,3~dioxolan-2-y! moiety, and, when Q represents N, H;

B represents H, F, Cl, Br, I, NOj, CN, CO2(C1-Cyq alkyly,

20 WNH(C3~Cgz alkyl), or N(Cy-C3 alkyl)? or represents 0(C1-Cq4 alkyl),
0(C3-Cq alkenyl), Q(C3-~Cy alkynyl), C3;-C3 alkyl, 5{€1-C3 alkyl)
S0(C1-C3 alkyl), 8502(C1-C3 alkyl), S(C3-C4q4 alkenyl), 50{C3-Cy
alkenyl), S0»(C3-Cq alkenyl), 5(C3-Cyq alkynyly, 50(C3-C4 alkynyl), or
50z (C3-Cq alkynyl) each optionally substituted with .ona G{C1-C3

25 alkyl), S§(C1-C3z alkyl), chloro, bromo, ¢r cyano substituent or with
up to the maximum possible number of fluorine atoms; with the proviso
that A and B do not simultaneously represent H;

D represents H, F, Cl, Br, I, Ci1-C3 alkyl, CCH=, OC2Hg, CHgF,
CHF2, or CF3; or B and D together represent a fragment of the formula
340 0-CH2-0O, optionally substituted with one or twg [ or CH3;
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T represents E, 502K, C(O}R, C(0)OR, C(OJNR'2, or CHCHoC{0O)OR;

R represents C1-Cs alkyl, C3-Cy alkenyl, or C3-C4 alkynyl each
optionally possessing up to two chloro, bromo, O{Ci-Csjalkyl, or
phenyl substituents and up to the maximum possible number of fluoro
supstituents; and R' represents 1, C1-Cq4 alkyl, C3-Cq alkenyl, or
C3-C4 alkynyl;

and, when T represents H, the agriculturaily acceptable salts
therecf.

Compounds wherein X represents each of N and C-H and
compounds ‘'wherein Q represents each of N and ¢-H are among the
preferred compounds @f the invention. Many of the preferred
compounds of the invention possess a methoxy substituent in the
5-position (W) and a methoxy or halogen substituent in the 8-position
(2) of the triazeloazine ring. Some of the preferred compounds
further possess an ortho methoxy substituent (A or B} in combination
with a variety of substituents in the other ortho postiton {A or B)
and hydrogen in the meta position; an crtho methoxy substituent {A)
in combination with hydrogen or a meta methyl or chlore substituent
(P} and nc substituent in the other orthe position (B); or an ortho
triflucoromethyl substituent (B) in combination with a variety of

substituents in the other ortho postiton {A) and hydrogen in the meta
position.

The invention further includes compositions containing
herbicidal amounts of compounds of Feormula I in combination with one
or more agriculturally acceptable adjuvants or carriers and the use
of the compounds of Formula I as herbicides. The use of suitable
compounds of the invention to achieve either total vegetation centrol
or the selective control of weeds in wheat, rice and oil-seed rape
crops is generally preferred. Both grassy and broadleaf weeds can be
controlled. Postemergence application of the compounds to

undesirable vegetation is generally preferred.

The N-(triazoloazinyl)}arylsulfonamide compounds of the
itnvention can generally be described as substituted N-(f2,2,4]-
triazolo{l,5-clpyrimidin-2-yl)benzenesn! fonamide, N-{{1,2,4]triazolo-
[1,5-clpyrimidin-2-yl)pyridine-3-sul fonamide, N-{[1,2,4]triazolo-
{1,5-alpyridin~2-yl)benzenesul fonamide, and N-{[1,2,4]triazolo-

[1,5-alpyridin-2-yl)pyridine-3-sulfonamide compounds, They can be
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characterized as substituted benzenesul fonamide and pyridine-3-

-sulfonamide compounds possessing, on the amide nitrogen atom, a
substituted [1,2,4]triazolofl, 5-c]pyrimidin-2-yl or substituted

{1,2,4]1triazolo(l, 5~a)pyridin-2-y} moiety.

The herbicidal compounds of the invention are

N-(triazoloazinyl)arylsulfonamide compounds of generic Formula I:

X

>

8]
©

A

Such compounds in which ¥ represents N centain a substituted
N-{[1,2,4]triazole[l,5-clpyrimidin-2-y1) moiety and those in which ¥
represents C-Y contain a substituted H-([1,2,4]triazole[l, 5-a]-
pyridin-2-yl} moiety. Compounds in which represents N are
pyridinesulfenanide compounds and compounds in which Q represents C-H
are benzenesulfonamide compounds. The compounds are further
characterized by possessing a C1-C3 alkoxy substituent in one or both
of the 4- and B-positions (W and 7, respectively) of the triazolo-
azine ring and by possessing at least one orthe substituent (A} on
the phenyl or pyridine ring.

The compounds of the invention include compeunds of
Formula I wherein X represents N or C-Y (wherein Y represents
hydrogen, a halogen, methoxy, or methyl optionally substituted with
up to three fluorine atoms). Compounds wherein ¥ represents N are
often preferred. Compounds wherein X represents C-H, however, are
sometimes preferred. The compounds of the invention include
compounds of Formula I wherein Q represents N or C-H. FEach of these
two options is sometimes preferred. Under many circumstances,
compounds wherein X represents N and Q represents C-H are preferred
but, under other circumstances, compounds wherein both X and ¢
represent N are preferred. On the other hand, under some
clrcumstances, compounds wherein ¥ represents C-Y and Q represents
C-H are preferred.
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The triazoloazine ring of the compounds of Formula I is
at least mono substituted. The compounds of the invention include
those wherein W represents methoxy, ethoxy, propoxy, l-methylethoxy,
cyclopropoxy, flucro, chlero, bromo, or hydrogen and wherein Z
represents methoxy, ethoxy, propoxry, l-methylethoxy, cyclopropony,
methylthio, ethylthio, l-methylethylthio, cyelopropylthio, hydrogen,
fluoro, chloro, bromo, iode, or methyl optionally substituted with up
to three fluorine atoms, with the proviso that at least cne of W and
Z represents one of the specified alkeoxy moieties. Compounds wherein
one of W and 7 represents alkoxy, the other represents fluoro,
chloro, bromo, methyl, methoxy, or ethoxy, and X represents N or C-H
are often preferred. Such ceompounds wherein one or both of W and 2
represents methoxy are cften more preferred. Compoﬁnds of Yormula I
wherein W represents methexy and Z represents methoxy, chlore, or
bromo are often most preferred. Such compounds wherein X represents
N are sometimes of special interest as are such compounds wherein X

represents C-H and Z represents specifically methoxy.

The compounds of Formula I wherein § represents C-H
ingclude those wherein A represents a halogen or (C1~Cq alkoxy)-
carbonyl or represents C1-C3 alkyl, C€1-C4 alkoxy, C3-Cy alkenoxy,
C3-C4 alkynory, or C1-C3 alkylthic each of which is optionally
substituted with one C3-C3 alkoxy, C1-C3 alkylthio, chloro, bromo, or
cyano substituent or with up to the maximum possible number of
fluorine atoms. A may also represent a 2-methyl-1, 3-diorolan-2-yl
moiety. When Q represents N, the compounds of Formula T also include
those wherein A represents hydrogen. Methoxy, ethoxy, propoxy,
l-methylethoxy, methoxymethoxy, 2-fluoroethoxy, 2-chloroethoxy,
2,2-difluoroethoxy, 1-{fluoromethyl) -2-fluoroethoxy, trifluoro-
methoxy, chloro, and fluoro are often preferred. Methoxy, ethoxy,
propozy, or l-methylethoxy, methoxymethoxy, methoxyethoxy, 2-flucro-
ethoxy, Z-chlorcethoxy, Z,2-difluorcethoxy, and 1-(flucromethyl)-2-
-fluoroethoxy are often more preferred. Methoxy is sometimes of

special interest.

The compounds of Formula I further include those wherein
B represents hydrogen, a halogen, nitro, cyano, (C1-Cyq alkoxy)-
carbenyl, C3-C3 alkylamino, or di(C1-C3 alkyl)amino or represents
C1-C3 alkyl, C1-Cq4 alkoxy, C3-C4 alkenoxy, C3-C4 alkynoxy, C1-Cg3
alkylthic, C1-C3 alkemesulfinyl, C€1-C3 alkanesulfonyl, C3-Cs alkenyl-
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thio, C3-C4 alkenesulfinyl, C3-Cq alkenesulfonyl, C3-Cq¢ alkynylthio,
C3-C4 alkynesuifinyl, or C3-C4 alkynesulfonyl each of which is
optienally substituted with ecne C3-C3 alkoxy, (1-C3 alkylthio,
chloro, bromo, or cyano substituent or with up to the maximum
possible number of fluorine atoms. Such compounds wherein o]
represents N and both A and B represent hydrogen are, howsver,
excluded, Thus, whether Q represents N or C-H, at least one of A and
B represents a substituent other than hydrogen. Hydrogen, methoxy,
ethoxy, propoxy, l-methylethoxy, methosymethyl, methylthio, methyl,
trifluoromethyl, triflucromethoxy, fluoro, chloro, and methoxy-
carbonyl, are often preferred B substituents. Hydrogen, methoxy,
ethoxy, propoxy, l-methylethoxy, methoxymethyl, trifluoromethyl,
fluoro, chloro, or methoxycarbonyl are typically more preferred when
Q reprasents C~H and hydrogen, methoxy, ethoxy, propeoxy, l-methyl-
ethoxy, trifluoromethyl, and methoxycarbonyl are more preferred when
Q represents N. Methoxy and trifluoromethyl are often,

independently, B substituents of special interest.

The compounds of the invention still further include
those wherein D represents hydrogen, a halegen, methyl, ethyl,
l-methylethyl, propyl, methoxy, ethoxy, fluoromethyl, difluoromethyl,
or trifluoromethyl. They further include compounds wherein B and D
together represent a methylenedioxy fragment optionally substituted
with one or two fluorine or methyl groups. Compounds wherein D
represents hydrogen, fluoro, brome, chlorc, or methyl are typically
preferred. Compounds wherein D represents hydrogen, chlero, or
methyl are often more preferred when Q represents C-H while those
wherein D represents hydrogen or methyl more typically more preferred
when Q represents N.

Compounds of Formula I wherein A represents methoxy,
ethoxy, propoxy, l-methylethoxy, methoxymethoxy, methoxyethoxy,
2-fluorosethoxy, 2-chloroethoxy, 2,2-difluorocethoxy, 1-(flucromethyl)~
=2-fluoroethoxy, trifluoromethoxy, chloro, or flucro; B represents
hydrogen, methoxy, ethoxy, propoxy, l-methylethoxy, methoxymethyl,
methylthio, methyl, trifluocromethyl, triflucromethoxy, fluore,
chloro, or methoxycarbonyl; and D represents hydrogen, fluoro,
chlore, breomo, or methyl are often preferred. Sueh compounds wherein
B represents methoxy and D represents hydrogen; wherein A represents

methoxy and D represents hydrogen, methyl, or chloro; and wherein B
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represents trifluoromethyl and D represents hydrogen are often of
special interest.

Compounds of Formula I wherein Q represents C-H and one
or both of B and D represent hydrogen are often preferred. Compounds
wherein @ represents C-H and A represents methoxy, ethoxy, propoxy,
or l-methylethoxy, methoxymethory, methoxyethoxy, 2-fluecroethoxy,
Z-chloreethoxry, 2,2-difluorcethoxy, or 1-{fluoromethyl}-2-fluoro-
ethoxy; B represents hydrogen, methoxy, ethoxy, propoxy, l-methyl-
ethoxy, methoxymethyl, trifluoromethyl, fluoro, chloro, or methoxy-—
carbonyl; and D represents hydrogen, chleorso, or methyl are often more
preferred. OSuch compounds wherein D represents hydrogen and either 2
and B each represent methoxy or A represents methoxy and B represents
trifivoromethyl or methexycarbonyl and are sometimes independently of
interest. Compounds wherein @ represents C-H and A represents
methoxy, ethexy, propoxy, or l-methylethoxy, B represents hydrogen:

and D represents chloro or methyl are sometimes preferred.

Compounds of Formula I wherein Q represents N and A
represents methoxy, ethoxy, propoxy, l-methylethoxy, methoxymethoxy,
methoxyethexy, 2-fluorcethoxy, 2-chlorecethoxy, 2,2-difluoroethoxry, or
1-{fluoromethyl)-2~flucroethoxy; B represents hydrogen, methoxy,
ethoxy, propoxy, l-methylethoxy, trifluoromethyl, or methoxycarbonyl;
and D represents hydrogen or methyl are typically preferred.
Compounds wherein B represénts triflucromethyl and A represents
methoxy, ethoxy, propoxy, l-methylethoxy, methoxymethoxy, methoxy-
ethoxy, 2-fluecroethoxy, 2-chloroethoxy, 2,2-difluorcethoxy, or
1-({fluoromethyl}-2-flucrcethoxy; and D represent hydrogen are
typically more preferred.

The compounds of Formula I include those wherein T
represents hydrogen, an alkylsulfonyl group (S03R), an acyl group
{C(O)R}, an alkoxycarbonyl group (C{O)JOR}, an aminocarbonyl group
{C{O)NR"'2}, or a 2-{alkoxycarbanyl}ethyl group {CHzCHRC (O} OR) ,
wherein R represents €3-C4q alkyl, C3-C4 alkenyl, or C3-Cg4 alkynyl
each optionally possessing up to twe chlore, bromo, C1~Cq alkoxy, or

phenyl substituents and up to the maximum possible number of fluoro
substituents and R' represents H, C1-Cy alkyl, C3~C4 alkenyl, or

C3-C4 alkynyl. Such compounds wherein T represents hydrogen are

preferred. The invention further includes the agriculturaily
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acceptable salts of compounds of the Formula I wherein T represents
hydragen,

Compounds of Formula T which possess each possible
combination of preferred, more preferred, most preferred, desirable,
and special interest substituents are, further, considered to be

important embodiments of the invention.

The terms alkyl, alkenyl, and alkynyl {including when
modified as in halealkyl and alkoxy) as used herein include straight
chain, branched chain, and cyclic groups. Thus, typical alkyl groups
are methyl, ethyl, l-methylethyl, propyl, 1,1-dimethylethyl, and
cyclopropyl. Methyl and ethyl are often preferred. Alkyl groups ars
scmetimes referred to herein as normal {n), iso {1}, or secondary
{s). Typical alkyl with up to the maximum possible number of Fluoro
substituents include trifluoromethyl, monofluoromethyl, 2,2,2-tri-
fluoroethyl, 2,3-difluoropropyl, and the like; trifluoromethyl is
often preferred. The term halogen includes fluorine, chlorine,

bromine, and iodine.

The term "agriculturally acceptable salts" is employed
herein to denote compounds wherein the acidic sulfonamide proton of
the compound of Formula I is replaced by a cation which itself is
neither herbicidal to crop plants being treated nor significantly
deleterious to the applicator, the environment, or the ultimate user
of any crop being treated. Suitable cations include, for example,
those derived from alkali or alkaline earth metals and those derived
from ammonia and amines. Preferred cations include sodium,

potassium, magnesium, and aminium cations of the formula:
R6R7RBNE*

wherein Ré, R7, and RSB each, independently represents hydrogen or
(C1-Cizralkyl, (C3-Ci2)cycloalkyl, or (C3=C12)alkenyl, each of which
is optionally substituted by one or more hydroxy, {C;-Cg)alkoxy,

(C1-Cg)alkylthio or phenyl groups; provided that RS, R?, and &8 are

sterically compatible. Additionally, any two of RS, R/, and RB
together may represent an aliphatic difunctional moiety containing 1
to 12 carbon atoms and up to two oxygen or sulfur atoms. Salts of
the compounds of Formula I can be prepared by treatment of compounds

of Formula I wherein V represents hydrogen with a metal hydroxide,
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such as sodium hydroxide, potassium hydroxide, or magnesium
hydroxide, or an amine, such as ammonia, trimethylamine, hydroxy-
ethylamine, bisallylamine, 2-butoxyethylamine, morpholine,
cyclododecylamine, or benzylamine.

5 The compounds of Table I are examples of the compounds of
the invention, Some of the specifically preferred compounds of
Formula I, which vary depending on the weed species to be controlled,
the crop present (if any), and other factors, include the following
compounds of Table 1: 1, 2, 10, 13, 14, 15, 18, 21, 23, 26, 27, 28,

10 32, 34, 36, 31, 38, 39, 41, 43, 46, 50, 52, 53, 54, 55, 60, 63, 65,
77, 80, B1l, 92, 95, 96, 9B, 1053, 106, 109, 120, 122, 126, 138, 142,
167, 177, 184, 185, 187, 188, 190, 194, 195, 203, 208, 210, and 220.
The following compounds are sometimes more preferred: Z-methoxy=-6-
—(trifluoromethyl)—N-(8-chloro—5—methoxy[l,2,4}triazolo[1,5—e]-

5 pyrimidin-2-ylibenzenesulfonamide (cpd. 34), 2, 6-dimethoxy-N-(5, 8-
—dimethoxy(1,2,4)triazolo[l, 5-c]pyrimidin-2-yl)benzenesulfonamide
{cpd. 36), 2—methoxyv6-methoxycarbonyl-N»(b,S—dimethoxy[1,2,4]tri—
azolo[l, 5~a]lpyridin-2-yl)benzenesulfonamide (cpd. 98), 2-methoxy-5-
~methyl-N-(5, 8-dimethoxy[1,2,4]triazolo[1,5-clpyrimidin-2-yl)benzene-

20 sulfonamide {cpd. 105}, 5-chloro-2-methoxy-N- (5, §-dimethoxy({1,2,4]~

triazolo(l,5-clpyrimidin-2-yl)benzenesul fonamide (cpd. 106}, and

Z—methoxy—G-(trifluoromethyl)~N~(S,dehnethaxyfl,Z,4]triazoio[l,5—c]—

pyrimidin-2-ylipyridine-3-sulfenamide {cpd. 142), 2-{2-fluoroethoxy)-

-6-{trifluoromethyl)-N- (5, 8-dimethoxy([l, 2, 4]triazolo[l, 5-clpyrimidin-

25 -Z2-ylybenzenesulfonamide (cpd. 167), 2-(2-chloroethoxy)-6- (trifluoro-

methyl)—N~€5,Bvdimethoxy[l,2,4]triazclc[l,S—C]pyrimidin—Z—yl)—
benzencsul fonamide {cpd. 203}, 2-(2,2-difluoroethoxy)-6- {trifluoro-
methyl)—N—{B,Bvdimethoxy[l,2,4Jtriazolo[1,Sfc]pyrimidin—Z—yl)benzene—
sulfonamide (cpd. 190}, and 2-(1-flueromethyl-2-fluoroethoxy)-6-

30 —{trifluoromethyl)-N- (5, 8-dimethoxy[1,2,4]triazolol1,5-c]pyrimidin-2-

-ylibenzenesul fonamide (cpd. 187).
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The compounds of Formula I wherein T represents hydrogen
can be prepared by the reaction of a substituted 2-aminofl,2,4]1-
triazoloazine compound of Formula II1:

W
o
L§T//L§N//L\NH2
2

5 with a benzenesulfonyl chloride or pyridine-3-sulfonyl chloride

D B
50,C1
Q
A

wherein A, B, D, Q, W, X, and Z are as defined hereinabove for

compound of Formula III:

compounds of Formula I. The reaction can be carried out by combining

10 approximately equal molar amounts of the two compounds in a polar,
aprotic solvent, such as acetonitrile, and adding pyridine and a
catalytic amount (5 to 25 molar percent of the sulfonyl chloride
compound)} of dimethyl sulfoxide at room temperature. BAdditional
sulfonyl chleride cempound, pyridine, and dimethyl sulfoxide are

15 added, if necessary, to complete the reaction. The reactions take
from a few hours to several days to go to completion. Means to
exclnde moisture, such as a dry nitrogen blanket, are employed. The
compounds of Formula I obtained, which are sclids with low solubility
in many common organic solvents and in water, can be recovered using

20 conventional means.

The condensation reaction of sulfonyl chloride compounds
of Formula III and 2-amino(1,2,4}triazoloazine compounds of Formula 1T
can be carried out advantageously by first converting the 2-amino-
[l,2,4)triazoloazine compound of Formula II into an N-trialkylsilyl

25 derivative of Formula IV:
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W

X7 SN—

N
NN N

N7 TNHSiIR",

wherein W, X, and Z are as defined for compounds of Formula I and R"
represents C1-C4 alkyl. H-Trimethylsilyl and N-triethylsilyl
derivatives are typical. The method is related to those disclosed in
U.5. Patent Nos. 4,310,306 and 4,666,501, but differs in that it

generally requires a fluoride ion facilitator,

The conversion of a 2-aminoll,2,4]triazoioazine compound
of Formula II to an N-trialkylsilyl derivative of Formula IV can be
carried out by preparing a mixture of a chlorotrialkylsilane compcund
with sodium or potassium iocdide in a solwvent, such as acetonitrile,
under anhydrous conditions and then adding the 2-amino(1,2,4]-
triazoloazine compound and a trialkylamine compbund, such as
triethylamine, typically at ambient temperaturcs and with agitation.
Approximately equimolar amounts of the chlorotrialkylsilane and
2-amino(l,2,4}triazoloazine compounds are generally employed. The
reaction requires from a few hours to a day depending on the specific

rialkylamine and Z-aminc[l,2,4]triazoloazine compounds invelved,
The N-trialkylsilyl derivatives prepared can be recovered by diluting
the resulting mizture with a non-polar solvent, such as ether or
1,2-dichloroethane, removing the insoluble salts by filtration, and
removing the volatile compenents by evaporation under reduced
pressure. Compounds of Formula IV are unstable in the presence of-

water and must be kept dry.

The Z2-({trialkylsilylamino){l,2,4ltriazoloazine
derivatives of Formula IV obtained as described above or in other
ways can be condensed, with or without further purification, with a
sulfonyl chloride compound of Formula ITI. The condensation is
typically carried out in a solvent, such as acetonitrile, in the
presence of an approximately equimolar amount of a pyridine or
methylpyridine base, an approximately equimolar amount of a fluoride
ion facilitator, such as cesium fluoride or a tetraalkylammonium

flueride, and a catalytic amount (3 to 20 percent of the sulfonyl
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chloride cempound) of dimethyl sulfoxide. The condensatien, which is
typically carried out at temperatures of from 10°C to 60°C under
anhydrous conditions with agitation, is generally complete in 2 to 18
hours. The N-(triazoloazinyl)arylsulfonamide compounds of Formula I
obtained can be recovered by conventional means, such as by
filtration to collect the solids and extraction of the solids
obtained to remove the water-soluble salts and/or soluble organic

components.

N-({triazoloazinyl)arylsulfonamide compounds of Formula I
wherein T represents other than hydrogen can be prepared from the
correspeonding compounds of Formula I wﬁerein T represents hydrogen by
acylation under reaction conditions known in the art for related
sulfcnamide acylation reactions. Suitable acylating agents include
alkanoyl chloride compounds, such as propioenyl chloride or trifluoro-
acetyl chleride; chloroformate ester compounds, such as 2-methoxy-
ethyl chloroformate; carbamoyl chloride compounds, such as
N',N'-diallylcarbamoyl chloride, and alkyl isocyanate compoundgs, such
as 2~chloroethyl isccyanate.

Compounds of Formula I wherein W represents chloro can be
converted into corresponding compounds of Formula I whereby W
represents fluorc, bromo, iodo, Q(C1-C3 alkyl), or S{C1-C3z alkyl) by
treatment with an appropriate nucleophile using the general methods
for such replacements known in the art. Chloro substituents in the
S-position (X) are generally more easily replaced than are chloro
substituents in the é~position (¥) or the 8-position (Z) and can be

selectively replaced.

Many Z-amino[l,2,4}triazolo[l,5-alpyridine compounds of
Formula II (X represents C-Y) can be prepared by the reaction of
appropriately substituted N-(2-pyridinyl)-N'-carboethoxythiourea
compounds of the formula:

Y 2
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with hydroxylamine. The reaction is typically carried out in a
solvent such as ethanol and requires heating for a few hours. The
hydroxylamine is typically generated by neutralization of the
hydrochloride with a hindered tertiary amine, such as diisopropyl-
ethylamine, or an alkali metal alkoxide, such as sodium ethoxide.

The desired compounds of Formula IJ can be recovered by conventional
means, such as by removal of the volatile components of the reaction
mixture by evaporation, and can be purified by conventional means,
such as by extraction with water and/or other sclvents in which they
are sparingly soluble. The N-(2-pyridinyl)}-N'-carboethoxythicurea
compound starting materials fer this method can be obtained by treat-
ment. of appropriately substituted 2-aminopyridine compounds with
ethoxycarbonyl lsothiocyanate. The reaction is generally carried out
in an inert organic solvent at ambient temperatures. The overall

method is further described in U.S. Patent 5,571,775.

The substituted 2-aminopyridine compound starting
materiais for the method described above are known in the art or can
be prepared by the methods disclosed herein or by general methods
known in the art.

Compounds of Fermula II wherein X represents C-Y can also
be prepared from appropriately substituted 2-cyancaminopyridine
compounds by the method disclosed by B. Vercek et al. in Monatshefte
fur Chemig, 114, 789-798 (1983}, Additional metheds of preparation
of such compounds were disclosed by K. T. Potts et al., in Journal of

Organic Chemistry, 31, 265-273 {1966}

Compounds of Formula I wherein X represents N {2-aminc-
[1,2,4]triazoloil, 5~c)pyrimidine compounds) can be prepared from

4-hydrazinopyrimidine compounds of the formula:

W
N*N

NHNH,
Z

wherein ¥ represents methylthio, hydrogen, or chloro and 2z represents
hydrogen, halogen, alkoxy, or alkylthic. The hydrazinepyrimidine
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compound is first treated with cyanogen bromide to produce the
hydrobromide of a 3-amino-8-substituted-5-substituted([1,2,4]triazolo-

[4,3-c]lpyrimidine compound of the formula:

wherein W represents methylthio, hydregen, or chloro and 7 represents
hydrogen, halogen, alkoxy, or alkylthio. The reaction is generaily
carried out in an organic solvent, such as isopropyl alcohol, at
amhient temperature. The products can be recovered by conventional
means, such as by adding a non-—polar solvent, for example diethyl
ether, and collecting the solid that forms by filtration. The above
intermediates wherein W represents methylthioc can then be converted
into the desired compounds of Formula II wherein W represents an
alkoxy group by treatment with an alkali metal alcoholate, such as
sodium methylate or potassium ethylate, and ethyl acrylate in the
corresponding aleohol as a solvent. The compound rearranges and the
methylthio molety is replaced by the alkoxzy moiety derived from the
alcchol of the medium. The reaction is generally carried out at
temperatures below 25°C. The desired compounds of Formula II can be
recovered by neutralizing with acetic acid and collecting the solids
that form by filtration or other conventional means. Compounds of
Formula II wherein X represents W and W represents hydrcgen or chloro
can be obtained from the corresponding [4,3-c] intermediate wherein W
represents hydrogen or chloro by isomerization with a trialkylamine
base. The 4-hydrazinopyrimidine compound starting materials for
these methods can be prepared from the corresponding 4-chloro-
pyrimidine compounds, which are well-known in the art, by reaction

with hydrazine.

Other methods of preparation of compounds of Formula II
wherein X represents N are disclosed by G. W. Miller, et al., J.
Chemical Society, 1965, page 3357 and 1863, page 5642.
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Compounds of Formula II wherein X represents N are a
further embodiment of the invention., Thus, the invention includes

2-amino(l,2,4)triazolo[1, 5-c]pyrimidine compounds of the formula:

3 wherein W represents 0{C1-C3 alkyl), Cl, Br, F, or H and Z represents
0(C1-C3 alkyl}), H, F, CL, Br, I, $(C1~Ca alkyl), or CH3 opticnally
substituted with up to three fiuorine atoms; with the provise that at
least one of W and 7 represents 0(C1-C3 alkyl). Compounds of this
type wherein one of W and 2 represents methoxy and the other

10 represents fluoro, chloro, bromo, methyl, methoxy, or ethoxy are
often preferred and such compounds wherein W repesents methoxy and 2

represents methoxy, fluoro, chloroe, or bromo are often more
preferred.

The substituted benzenesulfonyl chloride and pyridine-

15 sulfonyl chloride starting materials of Formula III can be prepared
by the methods disclesed herein or by general or specific methods
known in the art. Many such compounds, such as Z-methoxy-6-(tri-
fluoromethyl}benzenesulfonyl chloride and 2-methoxy-4-(trifluoro-
methyl}-3-pyridinesulfonyl chloride, can be prepared by lithiation of

20 the corresponding benzene or pyridine compound {e.q., 3-({trifluoro-
methyl)anisole or 2-methoxy-4-(trifluoromethyl)pyridine with butyl
lithium, reaction of the phenyl or pyridinyl lithium compound
obtained with dipropyl disulfide, and then chloroxidation of the
resulting propylthio compound. In each of these reaction steps

25 conditions generally known for such processes were used. Many propyl
or benzylthiobenzenes and pyridines can alsc be prepared by alkyl-
ation of the corresponding thiophenol or 3-pyridinethiol compound
using standard methods and subsequent chloroxidation. Phenyl and
pyridinyl lithium compounds, such as that derived from 1,3-dimethoxy-

30 benzene can be converted directly to the corresponding desired
sulfonyl chloride compounds by reaction with sulfur dioxide and

sulfuryl chloride in the presence of N,N,N',N'-tetramethylethylene-
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diamine. Other of the reguired sulfonyl chloride compounds, such as
2-{1,1,2,2-tetrafluorcethoxy)benzenesulfonyl chloride, can he
prepared by diazotization of the corresponding aniline or 3-amino-
pyridine compounds in the presence of sulfur dioxide, copper
chlorides, and concentrated aqueous hydrochloric acid. Benzene-~
sulfonyl chloride compeunds, such as 2-methoxy-5-methylbenzene-
sulfonyl chloride, can be prepared by direct chlorosulfonation of
appropriate benzene compounds. 3-Alkylthicpyridine compounds having
chloro substituents in the 2- and/or 4-positions can be converted to
the corresponding compounds having other halo or alkexy substituents
by cenventional nucleophilic displacement processes before chlor-

oxidation to produce other pyridine-3-sulfonyl chloride compounds.

Compounds of Formula IIT wherein  represents N,
including substituted pyridine-3-sulfonyl chloride compounds of the

formula:

50,C1

A

wherein A represents H, [, Cl, Br, or I, or C02(C1-C4 alkyl) or
represents C1-C3 alkyl, 0(C1-C4 alkyly, O(C3-Cyg alkenyl), C(C3-Cy
alkynyl), oxr 5(C1-C3 alkyl) each optionally substituted with one
0(C1-C3 alkyl), S(C;-C3 alkyl}, chloro, bromo, or cyano substituent
or with up to the maximum possible number of fluorine atoms, or
represents a 2-methyl-1,3-dioxolan-2-yl moiety; B represents H, [,
Cl, Br, I, WOz, CN, CO2(C1-C4 alkyl), NH(C]-C3 alkyl), or N(C1-C3
alkyl}z or represents 0{C1-Cq4 alkyl), 0(C3-C4 alkenyl), O{C3-Cy
alkynyl), C1-C3 alkyl, S(C3-C3 alkyl), SO(C1-C3 alkyl), 502(C1-C3y
alkyl), 5(C3-Cg alkenyl], SO(C3-Cy alkenyl), S02(C3-C4q alkenyl},
5(C3-Cq4 alkynyl}, 80(C3-Cqy alkynyl), or S02(C3-Cy4 alkynyl) each
optionally substituted with one 0{Cy;-C3 alkyl), S(C3-C3 alkyl),
chloro, bromo, or cyano substituent or with up to the maximum
possible number of fluorine atoms; with the provisc that at least one
of A and B represents 0(C1-C4 alkyl), 0(C3-Cy alkenyl), or 0{C3-Cy
alkynyl) each optionally substituted with one 0{C1-C3 alkyl), S(C1-C3
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alkyl), chloro, or brome substituent or with up to the maximum
possible number of filuorine atoms; with the proviso that A and B do
not simultaneously represent H; and D represents H, F, Ci, By, I,
C1~-C3 alkyl, OQCHj3, OC2Hs5, or CF3; or B and D together represent a
fragment of the formula O-CHz-0, optionally substituted with one or
two I or CH3, are further embodiments of the invention. Pyridine-3-
-sulfonyl chloride compounds of Formula III wherein A represents
methoxy, ethoxy, propoxy, l-methylethoxy, methoxymethoxy, methoxy-
ethoxy, Z~fluoroethoxy, 2-chlorcethoxry, 2,2-difluorcethoxy,
1-{flvuoromethyl)-2-fluoroethoxy, trifiveromethoxy, chloro, or flucro;
B represents hydregen, methoxy, ethoxy, propoxy, l-methylethoxy,
methoxymethyl, methylthio, methyl, trifluorcmethyl, trifluorcmethoxy,
fluoro, chlore, or methoxycarbonyl; and D represents hydrogen,
fluoro, chloro, bromo, or methyl are typically preferred. Such
compounds wherein B represents methoxy and D represents hydrogen;
wherein A represents methoxy and D represents hydrogen, methyl, or
chloro; or wherein B represents trifluoromethyl and D represents
hydrogen are often more preferred. Compounds of Formula ITI wherein
Q represents N and A represents methoxy, ethoxy, propoxy, l-methyl-
ethoxy, methoxymethoxy, methoxysthoxy, 2-fluoroethoxy, 2-chloro-
ethoxry, 2,2-diflucrecethoxy, or 1-(fluoromethyl)-2-fluoroethéxy; B
represents hydregen, methoxy, ethoxy, propoxy, l-methylethoxy,
trifluoromethyl, or methoxycarbonyl: and D represents hydrogen or
methyl are usually most preferred.

While it is possible to utilize the N-(triazolecazinyl)-
arylsulfonamide compounds of Fermula I directly as herbicides, it is
preferable to use them in mixtures containing an herbicidally
effective amount of the compound along with at least one agricultur-
ally acceptable adjuvant or carrier. Suitable adjuvants or carriers
should not be phytotoxic to valuable crops, particularly at the
concentrations employed in applying the compositions for selective
weed contreol in the presence of crops, and should not react
chemically with the compounds of Formula I or other compesition
ingredients. Such mixtures can be designed for application directly
to weeds or thelr locus or can be concentrates or formulations which
are normally diluted with additional carriers and adjuvants before
application. They can be sclids, such as, for example, dusts,

granules, water dispersible granules, or wettable powders, or
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liquids, such as, for example, emulsifiable concentrates, sclutions,

emulsions or suspensions.

Suitable agricultural adjuvants and carriers that are
useful in preparing the herbicidal mixtures of the invention are well
known to those skilled in the art.

Liquid carriers that can be employed include water,
toluene, zylene, petroleum naphtha, crop oil, acetone, methyl ethyl
ketone, cyclehexanone, trichloroethylene, perchloroethylene, ethyl
acetate, amyl acetate, bulyl acetate, propylene glycel monomethyl
ether and diethylene glycol monomethyl ether, methanol, ethanol,
isopropanol, amyli alcohol, ethylene glycoel, propylens glycol,
glycerine, N-methyl-2-pyrrolidincone, and the like. Water is

generally the carrier of choice for the dilution of concentrates,

Suitable solid carriers include talc, pyrophyllite clay,
silica, attapulgus clay, kieselguhr, chalk, diatomaceous sarth, lime,
calcium carbonate, bentonite clay, Fuller's earth, cotton seed hulls,
wheat flour, soybean flour, pumice, wood flour, walnut shell flour,
lignin, and the like.

It is frequently desirable to incorporate one or more
surface-active agents intc the compositions of the present invention.
Such surface-active agents are advantageously employed in hoth solid
and liquid compositions, especially those designed to be diluted with
carrier before application. The surface-active agents can be
anionic, cationic or nonleonic in character and can be employed as
emulsifying agents, wetting agents, suspending agents, or for other
purposes. 'Typical surface active agents include salts of alkyl
sulfates, such as diethanolammonium lauryl sulfate; alkylaryl-
sulfonate salts, such as calcium dodecylbenzenesulfonate; alkyl-
phenol-alkylene oxide additien products, such as nonylphenol-Cig
ethoxylate; alcohol-alkylene oxide addition products, such as
tridecyl alcchol-Cig ethoxylate; soaps, such as sodium stearate;
alkylnaphthalenesulfonate salts, such as sodium dibutylnaphthalena-
sulfonate; dialkyl esters of sulfosuccinate salts, such as sodium
di(2-ethylhexyl) sulfosuccinate; sorbitel esters, such as sorbitol
oleate; gquaternary amines, such as lauryl trimethylammonium chloride;
polyethylene glycol esters of fatty acids, such as polyethylene
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glycol stearate; block copolymers of ethylene oxide and propylene
oxide; and salts of monc and dialkyl phosphate esters.

Other adjuvants commonly utilized in agricultural
compositions include compatibilizing agents, antifoam agents,
sequestering agents, neutralizing agents and buffers, corrosion
inhibitors, dyes, odorants, spreading agents, penetration aids,
sticking agents, dispersing agents, thickening agents, freezing point
depressants, antimicrobial agents, and the like. The compositions
can also contain other compatible components, for example, other
herbicides, herbicide safeners, plant growth regulants, fungicides,
insecticides, and the like and can be formulated with liguid
fertilizers or selid, particulate fertilizer carriers such as

ammoniam nitrate, urea and the like.

The concentration of the active ingredients in the
herbicidal compositions of this invention is generally from about
0.001 to about 98 percent by weight. Concentrations frem about 0.01
to about 20 percent by weight are often employed. In compositions
designed to be employed as concentrates, the active ingredient is
generally present in a concentration from about 5 to about 98 welght
percent, preferably about 10 to about 90 weight percent. Such
compositions are typically diluted with an inert carrier, such as
water, before application. The diluted compositions usually applied
to weeds or the locus of weeds generally contain abeut 0.001 to about
> welght percent active ingredient and preferably contain about 0.01
to about 0.5 percent.

The present compositions can be applied to weeds or their
locus by the use of conventional ground or aerial dusters, sprayers,
and granule applicators, by addition to irrigation water, and by

other conventional means known to those skilled in the art.

The compounds of Formula I have been found to be useful
preemergence (including pre-plant) and postemergence herbicides.
Postemergence applications are generally preferred. The compounds
are effective in the control of both broadleaf and grassy weeds.
While each of the N-(triazoloazinyl)aryisulfonamide compounds
encompassed by Formula I is within the scope of the invention, the
degree of herbicidal activity, the crop selectivity, and the spectrum
of weed control obtained varies depending upon the substituents and

other features present. The compounds can be employed at higher,
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non-selective rates of application to control essentially all of the
vegetation in an area. Compounds 10, 13, 14, 15, 18, 23, 26, 27, 28,
36, 37, 38, 3%. 41, 50, 53, 54, 60, 63, 65, 77, 80, 81, 92, 105, 106,
and 139 are among the compounds that are of special interest for this
purpose. In many cases, the compounds can also be employed at lower,
selective rates of application fer the control of undesirable
vegetation in grass crops, such as corn, sorghum, wheat, barley, and
rice as well as in broadleaf crops, such as oil-seed rape, soybeans,
and cotton. Their use in the control of selective grassy weeds, such
as blackgrass and wild oats, and some broadleaf weeds in small grain
crops, such as wheat and barley, is of special interest. Compounds
28, 34, 53, 96, 98, 105, and 142 are among the better ceompounds for
this purpose. Many of the compounds can be used to remove broadleat
weeds from small grain crops, such as wheat. Compounds of special
interest for this purpose include compounds 1, 2, 21, 32, 43, 46, 52,
95, 109, 120, 122, and 126. Many of the compounds are also useful
for the centrol of many broadleaf and grassy weeds in rice,

Compounds of special interest for this purpose inciude compounds 167,
177, 1B4, 185, 187, 188, 1%0, 194, 195, 203, 209, 210, 220, 229, &
233, Undesirable vegetation can be removed from rice that is either
direct seeded or transplanted and is grown either in paddies or
upland. The selectity to rice can often be improved by the use of
safeners. Some of the compounds, such as compounds 55 and 106, can

be employed to remove broadleaf and grassy weeds from oll-seed rape.

The term herbicide is used herein teo mean an active
ingredient which controls or adversely modifies the growth of plants.
An herbicidally effective or vegetation controlling amount is an
amount of active ingredient which causes an adversely modifying
effect and includes deviations from natural development, killing,
regulation, desiccation, retardatien, and the like, The terms plants
and vegetation are meant to include germinant seeds, emerging

seedlings and established vegetation.

Herbicidal activity is exhibited by the compounds cf the
present invention when they are applied directly to the plant or to
the locus of the plant at any stage of growth or before planting or
emergence. The cffect observed depesnds upon the plant species to be
controlled, the stage of growth of the plant, the application
parameters of dilution and spray drop size, the particle size of

solid compeonents, the environmental conditions at the time of use,
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the specific compound employed, the specific adjuvants and carriers
employed, the soil type, and the like, as well as the amount of
chemical applied. These and other factors can be adjusted as is
known in the art to promote non-selective or selective herbicidal
action. Generally, it is preferred to apply the compounds of Formula
I postemergence to relatively immature plants to achieve the maximum
control of weeds.

Application rates of about 0.001 to about 1 Xg/Ha are
generally employed in postemergence operations; for preemergence
appiications, rates of about 0.01 to about 2 Kg/Ha are generally
employed. The higher rates designated generally give non-selective
control of a broad variety of undesirable wvegetaticn. The lower
rates typically give selective contrel and, by judicious election of
compounds, timing, and rates of application, can be employed in the
locus of crops.

The compounds of the present invention (Formula I) are
often applied in conjunction with one or more other herbicides te
obtain control of a wider variety of undesirable vegetation. When
used in conjunction with other herbicides, the presently claimed
Compoﬁnds can be formulated with the other herbicide or herbicides,
tank mixed with the other herbicide or herbicides, or applied
seguentially with the other herbicide or herbicides. Some of the
herbicides that can be employed beneficially in combination with the
compounds of the present invention include substituted triazolo-
pyrimidinesulfonamide compounds, such as N-(2, 6-dichlerophenyl}-5-
—ethoxy-7-fluoro(l, 2,4)triazolo[l, 5~clpyrimidine-2-sul fonamide
{diclosulam), N- (2-methoxycarbonyl-6~chlorophenyl) -5-ethoxy-7~fluoro-
[l,2,4}triazolo[l,5—C3pyrimidineﬁZ—sulfonamide (cloransulam-methyl),
and N~ (2, ¢-difluorophenyl)-S-methyl(1,2,4) triazolo[1l,5-a]pyrimidine—
-2-sulfonamide {flumetsulam). Other herbicides such as acifluorfen,
bentazon, :hlofimurcn, clomazone, lactofen, carfentrazone-methyl,
fumicloras, fluemeturon, fomesafen, imazaquin, imazethapyr, linuren,
metribuzir, fluazifop, haloxyfop, glyphosate, glufosinate, 2,4-D,
acetochlor, metclachlor, sethoxydim, nicosulfuron, clopyralid,
fluroxypyr, metsulfuron-methyl, amidosulfuron, tribenuron, and others
can also be employed. It is generally preferred to use the compounds
in conjunction with other herbicides that have a similar crop selec-
tivity. It is further vsually preferred to apply the herbicides at

the same time, cither as a combination formulation or as a tank mix.
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Througheout the description and claims of the speciﬂcati'on the word
“comprise” and variations of the word, such as “comprising” and “comprises”, is not
intended to exclude other additives, components, integers or steps.
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The compounds of the present invention can generally be
employed in combination with a wide variety of known herbicide
safeners, such as cloguintocet, mefenpyr, furilazole, dichlormid,
benoxacor, flurazole, fluxofenim, daimuron, dimepiperate,
thiobencarb, and fenclorim to enhance their selectivity. Herbicide
safeners that act by modifying the metabolism of herbicides in plants
by enhancing the activity of cytochrome P-450 oxidases are usually
especially effective. This is often a preferred embodiment of the
invention. The compounds can additionally be emploved to control
undesirable vegetation in many crops that have been made tolerant to
or resistant to herbicides by genetic manipulaticn or by mutation and
selection. For example, corn, wheat, rice, soybean, sugarbeet,
cotton, canola, and other crops that have been made tolerant or
resistant to herbicides in general or to herbicides that inhibit the

enzyme acetolactate synthase in sensitive plants can be treated.
EXAMPLES

The following Examples are presented to illustrate the
various aspects of this invention and should not be construed as

limitations to the claims,

1. Preparation of 2—Propylthio-3~(trifluoromethyl)anisole
A scolution of 30 mL (milliliter) (208 mmol) (millimole) .

of 3-(triflucromethyllanisole in 500 mL of dry tetrahydrofuran was
cooled te =70°C under a nitrogen blanket and 100 mL (250 mmol) of 2.5
M butyl lithium in hexane was added slowly with stirring and cooling.
The reddish sclution was stirred at -70°C for 1 hour and then 42 mL
{270 mmol) of dipropyl disulfide was added slowly with stirring and
cooling. The resulting mixture was allowed to warm to ambient
temperature over an 18-hour period. The mixture was quenched with
250 mL of saturated ‘aqueous ammonium chloride. The organic phase was
recovered, dried over magnesium sulfate, and concentrated by
evaporation under reduced pressure. The yellow 0il residue was
fractionally distilled in a Vigreux column at 0.2 mm Hg (millimeters
of mercury} (27 Pascals] to obtain 37 ¢ (gram) (71 percent of theory)
¢f a clear liquid product fraction boiling at %2°C, This fraction
was found to be 82 percent the title compound, 10 percent the isomer
2-propylthio-5~ (trifluoromethyl)anisole
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Elemental Analysis Cj1H13F30S

Cale.: 3C, 52.8; 2H, 5.24; %S, 12.8

Found: %C, 52.7; %H, 5.11; %3, 11.9
WMR: 1K (CDC13}: 7.02(m, 3H), 3.96{(s, 3H), 2.83(t, 2H, JF=7.4), 1.54-
1.04(m, 2H}, 0.93{t, 3H, J=7.4).

2. Preparation of 2-(Benzylthio)anisgle

A solution ¢f 25.0 g (178 mmol} of 2-methoxythiophenol
in 50 mL of dry tetrahydrofuran was added dropwise to a mixture of
22,0 g (196 mmol) of potassinm t-butoxide and 100 mL of
tetrahydrofuran at 0°C with stirring. A solution of 25 mL (214 mmol)
of benzyl chloride in 50 mL of tetrahydrofuran was added to this with
stirring and cooling and the mixture was then allowed to warm to
ambient temperature and was stirred for 18 hours. The resulting
mixture was concentrated by evaporation under reduced pressure and
the residue was diluted with 300 mlL of dichloromethane. The solution
cbtained was washed with water, dried over magnesium sulfate, and
concentrated by evaporation under reduced pressure. The residue was
the title compound, 8 white solid melting at 69-70°C.

Elemental Analysis Cj14H71408
Calc.: %C, 73.0; %H, 6.13; %5, 13.9
Found: %C, 73.0; %H, 6.13; %5, 13.7

NMR: ld (€DCl3): 7.2{(m, 7H), 6.8(m, 2H), 4.1{s, 2H), 3.90(s, 3H).

3. Preparation of Methyl 2-Propylthio-3-methoxybenzoate

A solution of 65.3 g {318 mmol) of 3~(4,4d-dimethyl~
oxazolin-2-yl}anisole in 400 mL of dry tetrahydrofuran was cooled to
-70°C and then 165.5 mlL {414 mmol) of 2.5 M butyl lithium was added

Wwith ceoling and stirring. The burgundy solution was warmed to -40°C
with stirring for 90 min. It was then cooled to -70°C and a solution
of 62.2 g {414 mmol} of dipropyl disulfide in 100 mL of dry tetra-
hydrofuran was added dropwise with stirring and cooling. The
resulting mixture was allowed to warm to ambient temperature over a
90-min period and the pink, milky suspension obtained was neutralized
with 300 mL of saturated agueous ammonium chloride. The phases were
separated and the orgariic phase was dried over magnesium sulfate,
filtered, and concentrated by evaporation under reduced pressure,

The residual gold oil was fractionally distilled at 0.6 mm Hg (80
Pascals) in a 2x10 cm (centimeter) vigreux column to obtain 76.0 ¢

(86 percent of theory) of 2Z-propylthie-3-(4,4-dimethyloxazolin-2-
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~yl)lanisole as a light yellow oil boiling at 155-157°C (0.6 mm Hg) .
NMR: 1H (CBCl3) ¢ 7.25(t, 1B, J=1.8), 7.06(ad, 10, J=7.6, 1.3),

6.90(dd, 14, J=8.3, 1.2), 4.09(s, 2H), 3.87(s, 38), 2.76(t, 2H,
J=7.2), 1.44(m, 2H), 1.37(s, 6H), 0.89(t, 38, J=7.4).

A suspension of 58.2 g (20% mmol) of 2-propylthio-3-
- {4,4-dimethyloxazolin-2-yl)anisole in 6N aqueous hydrochloric acid
was heated at reflux with stirring for 18 hours. The resulting
homegeneous sclution was extracted with 3x100 mi of diethyl ether and
the combined extracts were dried over magnesium sulfate, filtered,
and concentrated by evaporation under reduced pressure. The
resulting amber ©0il was purified by flash chromatography on a silica
gel column eluting with mixtures of hexane and ethyl acetate. The
product-containing fractions were combined and concentrated by
evaporation under reduced pressure to cbtain 38.7 g (82 percent of

theory of 2-propylthio-3-methoxybenzoic acid as a viscous gold oil.
NMR: 1R (CDCLl3): 12.3(brs, 1H}, 7.55(dd, 1H, J=7.8, 1.1), 7.33(t, 1H,

J=8.1), 1.01(dd, 1H, J=8.3, 0.9), 3.88(s, 3H), 2.80(t, 2H, J=7.5),
1.49{m, 2H), 0.90(t, 3H, J=7.3}.

A suspension of 3B.1 g (169 mmol) of 2—propylthio-3~
-methoxybenzoic acid in 100 g (843 mmol] of thionyl chloride was
prepared and stirred at ambient temperature for 18 hours. The
resulting solution was concentrated by evaporation under reduced
pressure to obtain 39.7 g of crude acid chloride. A 8.7 g ({36 mmol)
portion of this was dissolved in 100 mL of dry methanol, the solution
was cocled to 0°C, and 4.7 g (46 mmol} of triethylamine was added
with stirring and cooling. The mixture was allowed to warm to
ambient temperature over 18 hours with stirring. The resulting
mixture was concentrated by evaporation under reduced pressure and
the dark, oily residue was dissolved in 250 mL of diethyl ether. The
ethereal solution was washed with 2x200 ml of water, dried over
magnesium sulfate, filtered, and concentrated by evaporation under

reduced pressure to obtain 8.4 g {99 percent of theory) of the title
compound as a dark oil.

NMR: 1# (CDC13): 7.26(t, H, J=8.2), 7.03(d, 1H, J=8.4), 6.92(d, 1H,

J=8.2), 3.87(s, 3H), 2.77(t, 2H, J=7.4), 1.45(m, 2H), 0.89{t, 34,
J=7.4).
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4. Preparation of 2-Methoxy-3-propylthio-4-{trifluoromethyl}pyridine

A solution prepared by adding 110 mL (154 mmol) of 1.4 M
methyl lithium in diethyl ether to 70 mlL of dry tetrahydrofuran under
a nitrogen blanket was cooled with a dry ice/acetone bath and to it
was added with cooling and stirring 12.4 g (70 mmol) of 2-methoxy-4-
—{trifluoromethyl)pyridine and 0.92 mL (7 mmol) of diisopropylamine.
The mixture was allowed to warm to =-40°C was then recooled in a dry
ice/acctone bath. Dipropyl disulfide (33 ml, 210 mmol) was added
dropwise with stirring and cooling. The resulting mixture was
allowed to warm to ambient temperature and was then diluted with 150
mL of water and extracted with diethyl ether. The ethereal extract
was dried over magnesium sulfate and concentrated by evaporation
under reduced pressure. The tan oll residue was purified by
chromatography on silica gel eluting with a mixture of hexane and
ethyl acetate to obtain 14.1 g {80 percent of theory) of the title
compound as a light yellow oil.

Elemental Analysis Cq1gH12NF308

Calc.: &C, 47.8; &H, 4.81; %N, 5.57; %5, 12.8

Found: %C, 48.1; %H, 5.33; %N, 5.33; %5, 12.7
NMR: H {CDCl3y): B8.18(d, 1H, J=5.7), 7.12(d, 1H, J=5.7), 4.00(s, 3H),
2.85(t, 2H, J=7.4}, 1.47-1.46(m, 2H), 0.93(t, 3H, J=7.2}.

The following 3-propylthiopyridine compounds were prepared similarly:

2-Methoxy-3-propylthiopyridine - a colorless oil boiling at 80°C
under 0.3 mm Hg (40 Pascals) pressure; Elemental Analysis CgHp308

Calc.: %C, 59.0; %H, 7.15
Found: %C, 5%.1; %H, 7.12;

2-Chloro-4-methory-3-propylthiopyridine - a clear oil;
NMR: 1H (CDCl3): 8.21(d, 1, J=5.6), 6.77(d, 1H, J=5.6), 3.97(s, 3H),
2.85(t, 2H, J=7.5), 1.57-1.50(m, 2H}, 0.9%9{t, 3H, J=7.3}; and

4-Chloro-Z-methoxy-3-propylthiopyridine - a yellow oil;
NMR: 1H (CDCY3): 7.%6{(d, 14, J=5.2), 6.98(d, 1H, J=5.6), 4.02(s, 3H),
2.88(t, 2H, J=7.3), 1.54-1.51{m, 2H}, 0.96(t, 3K, J=7.8).

5. Preparation of 2-Methony-6-{trifluorcmethyl)benzenesnlfonyl
Chloride

A mixture containing 20.0 g (80 mmol) of an 82:10:8
mixture of 2-propylthio-3-(triflucromethyl)aniscle: 2-propylthio-5-
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~{trifluoromethyl)anisole: unknown, 250 mL of chloroform, and 125 mL
of water was cooled to 0°C with an ice bath and 21.6 g {305 mmol) of
chlorine gas was added slowly with stirring. After 2.5 hours the
organic phase was separated, dried over ﬁagnesium sulfate, and
concentrated by evaporation under reduced pressure. The residual
clear oll was mixed with 100 ml of pentane and the mixture was
allowed to stand at ambient temperature for 18 hours and under
refrigeration for 3 hours to crystallize the oil. The solids were
collected by filtration to obtain 11.9 g (54 percent of theory) of
the title compound as white crystals mclting at 86-88°C,

NMR: lH (CDCl3): 7.8(dd, 1H, J=7.9, 8.6}, 7.53(d, 1K, J=7.9}, 7.46id,
1H, J=8.6), 4.1{s, 3H).

6. Preparation of 2-Methoxybenzenesulfonyl Chloride

A seolution of 34.1 g (149 mmol) of 2-(benzylthio)anisocle
in 300 mL of chloroform was combined with 150 mL of water and the
mixture cooled with an ice bath. Chlorine gas {39 g, 550 mmol) was
added te this with cooling and stirring at a rate such that the
temperature remained below 5°C. The ice bath was then removed and
the yellow mixture was allowed to warm te ambient temperature and
stir for 18 hours. The lavers were then separated and the chloroform
layer was dried over magnesium sulfate and concentrated by
evaporation under reduced pressure. The residue was an oil that on
standing formed 21.3 g (69 percent of theory) of white crystals of
the title compound melting at 52-53°C.

NMR: 1H {CDC13y: 7.93-7.76(m, 1H), 7.70-7.65(m, 1H}, 7.13-7.06{m,
1H), 4.0(s, 2H).

7. Preparation of Methyl 2-Chlorosulfonyl-3-methoxybenzoate
A mixture of 7.8 g (32 mmol) of methyl 3-methoxy-
-Z-propylthiobenzoate, 2.3 g (130 mmol) of water, and 30 mlL of

glacial acetic acid was prepared and warmed to 45°C. <Chlorine gas

{7.6 g, 107 mmol) was added with stirring. The dark mixture turned
light orange and the temperature rose to 75°C. After 1 hour the
mixture was poured into 600 mL of ice and water and stirred until all
of the ice melted. The solids present were recovered by filtration
and dissolved in 5300 mL of diethyl ether. The ether solution was
dried over magnesium sulfate, filtered, and concentrated by
evaporation under reduced pressure. The tan solid residue was flash

chromatographed on silica gel eluting with a mixture of hexane and
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ethyl acetate. The product-containing fractions were combined and
concentrated by evaporation under reduced pressure to obtain 5.32 g
{62 percent of theory) of the title compound as a light pink solid
melting at 106.5~108.5°C.
Elemental Analysis CgHgClOgS

Calc.,: %C, 40.8; %H, 3.43; %5, 12.1

Found: %, 40.7; %H, 3.62; &5, 11.8
NMR: 1R {(CbCl3}: 7.68(t, 1H, J=8.0), 7.21(d, 1H, J=8.7), 7.03(d, 1H,
J=7.5), 4.05(s, 3H), 3.90(s, 3K).

8. Preparation of 2,6-Dimethoxybenzencsulfonyl Chloride

A sclution of 15.0 g (108 mmol} of 1,3-dimethoxybenzene
and 13.8 g (119 mmel) of N,N,N',N'-tetramethylethylenediamine in 225
mL of dry petroleum ether was prepared and cooled to 0°C and then
47.2 mL (119 mmel} of Z.5 M butyl lithium in hexane was added with
cooling and stirring. After 1 hour the mixture was cooled to about
-72°C and about 70 g (1 mol)} of sulfur dioxide was added with
stirring as a saturated solution in 100 mL cf dry diethyl ether. The
resulting light yellow mixture was warmed to 10°C over a 2-hour
period and then the sticky yellow solids present were collected by
filtration and washed with several portions of dry diethyl ether.
The solids were suspended in 400 mlL of dry hexane, the suspension
cooled to 0°C, and 14.6 g (108 mmol} of sulfuryl chloride as a
solution in 200 mL of dry hexane was added with stirring and cooling.
After 45 min at 0°C the resulting pink solids were collected by
filtration, washed with cold hexane, and dissolved in diethyl ether.
The resulting sclution was washed with 3x150 ml of cold water, dried
over magnesium sulfate, filtered, and concentrated by evaporation
under reduced pressure to obtain 19.4 ¢ (76 percent of theory) of the
title compound as a light yellow crystalline solid melting at

88-91°C.

NMR: 1H (CDClz}: 7.51(t, 1H, J=B.5}, 6.64(d, 2H, J=8.5), 3.92(s, 6GH).

The following compound was prepared similarly:

2, 4~Dimethoxypyridine-3-sulfonyl chloride - a tan solid melting at
118-120°C;

NMR: 1y (CDCl3): 8.26(d, 1H, J=5.9), 6.66(d, 1H, J=5.9), 4.11(s, 3H),
4.05(s, 3H).
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9. Preparation of 2~Ethoxy-5-methylbenzenesulfonyl Chloride

A solution of 6.8 g (50 mmel) of 4-ethoxytoluene in 20 mL
of dichloromethane was added to a solution of 10 mL (150 mmol) of
chloreosulfonic acid in 10 mL of dichloromethane at 0°C with ceoling
and stirring. The mixture was stirred 1 hour at 0°C and was then
warmed to amblent temperature and stirred another hour. The
resulting tan solution was poured into 200 mL of ice water and the
mixture was extracted with dichloromethane. The extract was dried
over magnesium sulfate and concentrated by evaporation under reduced
pressure. The residual 7.9 g (68 percent of theory} of light tan
sclid melting at 59-61°C was the title compound.

NMR: Ly (CDC13): 7.7%(d, 1H, J=2.2), 7.4{dd, 1H, J=B.5, 2.2), &,9%5(d,
1H, J=8.5), 4.23(g, 2H, J=7.0), 1.49(t, 3H, J=7.0).

10. Preparation of Z-Methoxy-4-(trifluoromethyl) pyridine-3-sulfonyl
Chloride

Fifty mL of water was combined with a soclution of 7.0 g
(28 mmol) of 2-methoxy-3-propylthio-4-{triflucromethyl)pyridine in
100 ml, of dichloromethane and the mixture was cooled with an ice
bath. Chlorine gas (5.1 mL, 112 mmol) was added slowly with stirring
and cooling. The mixture was then allowed to warm to ambient
temperature and stir for 3 hours. The layers were separated and the
organic layer was dried cver magnesium sulfate and concentrated by
evaporation under reduced pressure. The yellow cil residue was
purified by chromatography on silica gel eluting with a mixture of
hexane and ethyl acetate., The fractions containing product were
combined and concentrated by evaporation under reduced pressure to
obtain 4.9 g (64 percent of theory of.the title compound as a light
yellow oil.

NMR: 1H (CDC13): 8.6(d, 18, J=5.4), 7.4(d, 1H, J=5.4), 4.2(s, 3H).

The mass spectrum had a parent peak MY 275.

The following pyridine-3-sulfeonyl chleoride compounds wers prepared
similarly:

4-Chleore-2-methoxypyridine-3-sulfonyl chloride;

NMR: lH (CDCl3): 8.23(d, 1H, J=5.6}, 71.11(d, 1H, J3=5.2), 4.17(s, 3H);

mass spectrum parent peak Mt 275;
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2=Chloro-4-methoxypyridine-3-sulfonyl chloride - a tan crystalline

solid;

NMR: 14 {CDC:3): 8.47(d, 1H, J=5,9), 7.03(d, iH, J=5.9), 4.13(s, 3H);

and

2-Methoxypyridine-3-sulfonyl chloride - a clear oil;
NMR: d {CDCLl3z): 8.46-8.44(dd, 1H, J=1.9, 4.,9), 8,22-8,19(dd, 1H,
J=1.9, 7.8), 7.08-7,04(dd, 1H, J=4.9, 7.8}, 4.16(s, 3H).

11. Preparation of 2-{1,1,2,2-Tetrafluoroethoxy)benzenesul fonyl
Chloride

A solution containing 3.8 ¢ (55 mmol) of sodium nitrite
in 6 nmL of water was added slowly with cooling and stirring to a
mixture of 12.3 g (50 mmol) of 2-(1,1,2,2-tetrafluorocethoxylaniline,
18 mL of concentrated aguecus hydrochloric acid, and 5 mL of acetic
acid that was precooled to -10°C. After 45 min, the resulting
mixture was added in pertions to a -10°C solution of 1.3 g (18 mmol)
of cuprous chleride and 0.5 g (4 mmel) of cupric chioride in 50 mlL of
acetic acid saturated with sulfur dioxide {(more than 12 g). The
mixture was then warmed to ambient temperature and stirred for 90 min
after which it was poured onto ice. The mixture obtained was
extracted with diethyl ether and the extract was washed with water,
dried over magnesium sulfate, and concentrated by evaporation under
reduced pressure. The residue was chromatographed on silica gel
eluting with a mixture of hexane and ethyl acetate. The fractions
containing product were combined and concentrated by evaporation
under reduced pressure to obtain 11.0 g (75 percent of theory) of the

title compound as a yellow ocil.
MMR: 1n {CDC13): 8.07(dd, 1H, J=1.7, 8.0), 7.76{ddd, 11, J=1.7, 7.8,
8.1), 7.59(dd, 1K, J=1.2, 8.1}, 7.45(dad, 1H, J=1.2, 7.8, 8.0},

6.05(tt, 1H, J=4.0, 53.0). The mass spectrum had a parent peak M*
292.

12. Preparatiecn of 3-Amino-8-chloro-5-methylthio{l,2,4)triazolo-

{4,3-cjpyrimidine Hydrobromide

A solution of 40 mL (120 mmcl} of 3 molar cyanogen
bromide in dichloromethane was combined with 19%.0 g (100 mmol) of
5-chloro-d-hydrazino-2-methylthiopyrimidine and 200 mL of dry
isopropyl alcohol at ambient temperature with stirring. The

resulting mixture was stirred for 18 hours and then diluted with 500
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nml of diethyl ether. The solids that formed were recovered by
filtration and dried to obtain the thecretical amount of the title
compound as a yellow solid melting above 250°C.

Elenental Analysis CgHyNgBrCLS

Calec.: 8C, 24.3: %H, 2.38; %N, 23.6; %5, 10.8

Found: %C, 26.1; %H, 2.69; %N, 24.0; %5, 12.2;
NMR: lH (DMSO-d6): 7.80(s, 1H), 2.67(s, 3H); 13C: 150.96, 147.90,
143.10, 1328.38, 113.16, 14.22.

The following 3-amino(l,2,4]triazelo(4,3-clpyrimidine compounds were
prepared similarly:

3-Amino-B-fluoro-S-methylthio|l,2,4]triazolo(4,3-c]pyrimidine
hydrobromide - a yellow sclid melting at 16§-170°C;
Elemental Analysis CgH7N5BIFS
Cale.: %C, 25.7; %K, 2.51; %N, 25.0; %S5, 11.4
Found: %C, 25.7; %H, 2.52; %N, 25.0; %3, 11.5;

3-Amino-8-methoxy->-methylthio{l, 2,4} triazole(4,3-clpyrimidine
hydrobromide ~ a tan sclid melting at 180-182°C;
Elemental Analysis C7BypNsBros
Calc.: %C, 28.8; %H, 3.45; %N, 24.0; &S, 11.0
Found: %C, 29.0; %H, 3.44; %N, 23.9; %S, 11.1;

3~pmino-8-iado-5-methylthio[l,2,4]1triazolo{4, 3-clpyrimidine
hydrobromide - a vellow solid melting at 197-189°C;
Elemental Analysis CgHyNgBriIs
Calc.: %C, 18.6; %H, 1.82; %N, 18.1; %S, 8.26
Found: %C, 19.0; %H, 2.28; %N, 18.0; %5, 8.54;

3-Aminc-8-bromo-5-methylthic(l,2,4])triazolo{d, 3-clpyrimidine
hydrobromide - a yellow solid melting at 193-195°C;
Elemental Analysis CgH7NgBr;S
Calc.: %C, 21.1; %H, 2.07; %M, 20.5; %3, 9.40
Found: %C, 21.3; %H, 2.14; %N, 20.6; %5, 9.33;

3-Amino-8-methyl-5-methylthio[l,2,4]triazolo[4, 3-¢] pyrimidine
h;drobromide - a yellow solid melting at 234-236°C;
Elemental Analysis C7H1gNsBrS
Calc.: %C, 30.6; %H, 3.30; %N, 25.5; %5, 11.7
Found: 8%C, 30.7; %H, 3.52; %N, 25.3; %3, 11.5;
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3-Amino-8-ethoxy-5-methylthio[1,2,4)triazole(4, 3-c)pyrimidine
hydrobromide - a yellow powder melting at 160-163°C; ang

3-Amino-5-methylthio[l, 2,4 triazolo[4,3-clpyrimidine hydrobromide - a
tan solid;

NMR: 132 (DM3O-dé): 7.52(d, 1H, J=6.6). 7.13(d, 1H, J=6.7), 6.08(s,
2H), 2.61(s, 3H}.

13. Preparaticn of 2-Aminc-8-chloro-S5-methoxy(1l,2,4]triazolo[l,5-c]-

pyrimidine

B mixture of 15.0 g (51 mmol} of 3-amino-8-chloro-5-
-methylthiofl,2,4]triazolo[4, 3-c)pyrimidine hydrobromide, 8.2 mL (76
mmol) of ethyl acrylate, and 150 mbL of methanol was prepared and
cooled in an ice bath. A solution of 17 mL (76 mmol) of 4.5 molar
sodium methoxide in methanol was added to this slowly with cooling
and stirring. When the addition was complete, the mixture was
allowed to warm to ambient temperature and was stirred for 18 hours.
It was then neutralized with 2.0 mL of acetic acid. The solids that
formed were recovered by filtration, washed with diethyl ether, and
dried to obtain 7.7 g (75 percent of theory) of the title compound as
a tan powder melting above 250°C.

Elemental Analysis CgHgNsCLO
Calc.: %C, 36.1; %H, 3.03; %N, 35.1%
Found: %C, 36.1; %$H, 3.19; %N, 34.8%

WMR: ln (DMSO-d6): B.0(s, 1M}, 6.6(brs, 2H), 4.1 (s, 3H}; 13C 166.40,
151.65, 147.73, 140.95, 108.57, 56.12.

The following 2-aminol[l,2,4}triazole[l,5~c]pyrimidine compounds were

prepared similarly:

2-Amino-8-fluoro-5-methoxy(l, 2,4jtriazolo[1,5~¢c]pyrimidine - tan
needles melting above 230°C;
Elemental Analysis CgHgNsEFO

Calc.: %C, 39.4; %H, 3.30; 3N, 38.2%

Found: %C, 39.5: %H, 3.28; %N, 37.7%;

2-Amino-5, B-dimethoxy({1,2,4]triazelo{l,5~clpyrimidine ~ a tan powder
melting at 201-203°C;
Elemental Analysis C7HoNg02

Calc.: %C, 43.1; %K, 4.65; %N, 35.9%

Found: %C, 43.2:; %H, 4.87; %N, 35.6%;
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2—Amino—7—fluoro—5—methoxy[1,2,4]triazolo[1,5—c]pyrimidine - a tan
powder melting above 250°C;
Elemental Analysis CgHgNsFQ

Calc.: $C, 39.4; %H, 3.30; %N, 38.2%

Found: %C, 39.6; %H, 3,31; %N, 38.2%;

2-Amino-f-iodo-5-methoxy[1,2,4]triazolo[l, 5-c)pyrimidine - a tan
solid melting above 250°C;
Elemental Analysis CgHgNgIQ

Calc.: %C, 24.8; %H, 2.08; %N, 24.1%

Found: &C, 25.0; %H, 1.96; %N, 23.8%;

2-Amino-8-pethyl-S5-methoxy([1,2,4]triazelo (1, 5~¢]pyrimidine -
solid melting above 250°C;

tan

I

Elemental Analysis C7HoNgO

Calc.: %C, 46.9; %H, 5.06; %N, 39.1%
Found: %C, 46.7; %H, 4.84; %N, 39.1%;

2-Anino-8-ethoxy-5-methoxy(l,2,4]¢triazolo[1,5-¢lpyrimidine - & light
tan solid melting at 190-191°C; and

Z-Amino-5-methoxy[1l,2,4]1triazele(l,5-clpyrinidine ~ a tan solid
melting above 250°C;

nMR: 1H (DMSO-d6): 7.82(d, 1H, J=6.3), 7.03(d, 1H, J=6.1), 6.31(s,
2H), and 4.12(s, 3H).

14. Preparation of 2-(N-Trimethylsilylamino)-8-chloro-5-methoxy-

[1.2,4)triazolo[l, 5-c]pyrimidine

& mixture of 12.7 g (85 mmol) of sodium iodide in 425 mL
of dry acetonitrile was prepared under nitrogen in a predried 2 L
flask and to this mixture 9.25 g (10.8 mL, 85 mmol) of chlorotri-

methylsilane was added by means of a syringe at ambient temperature
with stirring. After 10 min, i7.0 g (85 mmol) of 2-amino-8-chloro-5-
~methoxy[l,2,4]triazole[1,5-c]pyrimidine and 8.62 g (11.9 mlL, 85
mnol) of triethylamine were added with stirring. The mixture was
allowed to react for 12 hours at ambient temperature with stirring
and was then diluted with 500 mL of dry diethyl ether. The salts
that precipitated were removed by filtration on & dry scintered glass
filter and the filtrate was concentrated by evaporation under reduced
pressure. The residue was diluted with another 500 ml, of dry diethyl
ether the salt removal procedurs was repeated. The title compound
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was obtained as the solid residue and amounted to 19.5 g {84 percent
of theory).

15. Preparation of (M-(8-Chloro-5-methoxy(1,2,4]triazolo[l,5-c]-

pyrimidin-2-yl)-2-methoxy-6- (trifluoromethyl)benzenesul fonamide
A solution of 19.5 g (72 mmel) of 2-(N-trimethylsilyl-

aminc)-8-chloro-5-methoxy[l,2,41triazolo[1,5-c}pyrimidine dissolved
in 150 mL of dry acetonitrile was prepared and 27,5 g (100 mmol} of
Z2-methoxy-6-(trifluocromethyl)benzenesulfonyl chloride was added at
ambient temperature under nitrogen with stirring. To this was added
sequentially with stirring 6.7 g (6.9 mL, 85 mmol) of dry pyridine,
0.66 g (0.60 mL, 8.5 mnol) of dry dimethyl sulfoxide, and 13.7 g (85
mmol) of cesium fluoride. The mixture was allowed to react for 8
hours and then the sclids present were recovered by filtration.
These solids were slurried in 100 mL of O,38 percent aqueous hydro-
chloric acid and recovered by filtration and then slurried in 100 mL
of methanol and recovered by filtration. The white solid recovered
was dried to obtain 21.3 g (68 percent of theory) of the title
compound melting at 216-217°C.
Elemental Analysis C14H11N5C1F304S

Calc.: %C, 38.4; %H, 2.53; %N, 16.0

Found: %C, 38.6; %8B, 2.50; %N, 16.1

16. Preparation of (N-{8-~Chloro-5H-methoxy([},2,4]triazelo[l,5-¢c]~

pyrimidin~2-yl) -2, 6-dimethoxybenzencsulfonanide

A suspension of €.80 g (4.0 mmol) of 2-amino-8-chleoro-5-
-methoxy[l,2,4]triazololl,5-¢]pyrimidine in 15 mL of dry acetonitrile
was prepared and 1.90 g (8.0 mmol of 2,6-dimethoxybenzenesulfonyl
chloride, 0.63 g (8.0 mmol} of dry pyridine, and 0.08B g {1 mmol} of
dry dimethyl sulfoxide were added with stirring at ambient temper-
ature, keeping the system dry. After 18 hours another 0.32 g of dry
pyridine was added and after another 18 hours another 0.08 g of dry
dimethyl sulfoxide was added. After 1 more hour the mixture was
diluted with 350 mlL of dichloromethane and the resulting mixture was
washed with 3x150 mL of water, dried over magnesium sulfate,
filtered, and concentrated by evaporation under reduced pressure.
The orange oil residue was triturated with diethyl ether to obtain
the title compound as a light yellow solid which, after drying,
amounted to 1.41 g (88 percent of theory) and melted at 215.5-217.5.
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Elemental Analysis (Cj4H]4N5C105S

Calc.: %C, 42.1; %H, 3.53; &N, 17.5; %S, 8.02
Found: %C, 42.2; $H, 3.62; %N, 17.1:; %5, 7.70

NMR: 13 (DMSO-d6): 11.74s, 1H), 8.10(s, 1H), 7.44{t, 1H, J=8.5),
6.75(d, 2H, J=8.4), 4.11(s, 3H), 3.88(s, 3H), 3.77(s, 6H).

17. ©Preparation of 2-Carbomethoxy-6-methoxy- (N-{5, 8-dimethoxy-

11,2,4]triazolo[1,5~c}pyrimidin-2-yl)benzenesulfonamide

A suspension of 0.70 g (3.5 mmol) of 2-amino-5, 8-
-dimethoxyl[l,2,4}triazolo[1,5-¢]pyrimidine in 15 mL of dry
acetonitrile was prepared and 1.84 g (7.0 mmol of methyl 2-chloro-
sulfonyl-3-methoxybenzoate, 0.55 g (7.0 mmol) of dry pyridine, and
0.07 g (0.9 mmol} of dry dimethyl sulfexide were added with stirring
at ambient temperature, keeping the system dry. After 1B hours
another 0.92 g of dry pyridine and 0.07 g of dry dimethyl sulfoxide
were added, after another 36 hours another 0.92 g of dry pyridine was
added, and after another 18 hours another 0.32 g of dry pyridine and
another 0.07 g of dry dimethyl sulfoxide were added. After 18 more
hours the mixture was diluted with 300 wlL of dichloromethane. The
organic phase was recovered and washed with 2x200 mL of water and
2x200 mlL, of 2 N aqueous hydrochloric acid, dried over magnesium
sulfate, filtered, and concentrated by evapcration under reduced
pressure. The tan solid residue was triturated with diethyl etner to
obtain the title compound as an 80 percent purity white solid. This
solid was chromatographed twice on a silica gel column, eluting with
a dichloromethane/ethancl/acetic acid mobile phase (which was largely
unsuccessful) and was then recrystallized from hot methancl. The
product obtained was 0.274 g (19 percent of theory] of shiny white
needles melting at 215-217°C.

Elemental Analysis CjgH17N507S
Cale.: %C, 45.4; %H, 4.05; %N, 16.5:; %5, 7.57
Found: %C, 44.7; %H, 3.96; N, 16.2; %5, 7.93

wMR: lH (DM50-d6) : 11.76(s, 1H), 7.60(t, 1H, J=8.3), 7.28(d, 1H,
J=8.3), 7.05(d, 1H, J=7.6)}, 4.07(s, 3H), 3.8B8{s, 3H}, 2.81(s, 3H},
3.78(s, 3H).

18, Preparation of 2, 6-Dimethoxy- (N~-(5,8-Dimethoxy{1,2,4]triazolo-

11,5~c)pyrimidin-2-yl)benzenesul fonamide
A suspension of 0.80 g (4.1 mmol) of 2-amino-5, 8-di-

methoxy[l,2,4]triazolo(l, 5-c]pyrimidine in 15 ml of dry acetonitrile
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was prepared and 1.94 g (8.2 mmol of Z,6-dimethorybenzenesulfonyl
chloride, 0.65 ¢ (8.2 mmol} of dry pyridine, and 0.08 g (1 mmol) of
dry dimethyl sulfoxide were added at ambient temperature with
stirring, keeping the system dry. After 24 hours the mixture was
diluted with 200 mL of dichloromethane, The organic phase was
recovered and washed with 2x200 mL of water and 2x200 nL of 2 N
aqueous hydrochloric acid, dried over magnesium sulfate, filtered,
and concentrated by evaporation under reduced pressure. The orange
solid residue was dissolved in 5 ml of dichloromethane and then
diethyl ether was added dropwise with stirring. The gray solid that
formed was recovered by filtration, washed with ether, and dried at
50°C under reduced pressure to cobtain 1.11 g (68 percent of theory)
of title compound as an off-white solid melting at 239-240.5°C.
Elemental Analysis CygH17Ng0g5

Calc.: %C, 45.6; %H, 4.33; %N, 17.7%

Found: %C, 45.7; %R, 4.19; 3N, 17.6%

WMR: lH (DMSO-di6) 11,54(s, 1i1), 7.55(s, 1H), 7.44(t, 1H, J=8.4)
6.74(d, 2H, J=8.4), 4.06(s, 3H), 3.88(s, 3H), 3.76(s, 6H).

19. Preparation of 2-Methoxy-5-methyl~(N—(5,8-Dimethoxry(1l,2,4]-

triazolo{l, 5-clpyrimidin-2-yl}benzenesul fonamide

A mixture of 1.0 g (5.1 mmol} of 2-aminc-5,8-dimethoxy-
(1,2,4)triazolo(l, 5-clpyrimidine, 2.1 g {10 mmol) of 2-methoxy-5-
-methylbenzenesulfonyl chloride, and 15 mL of dry acetonitrile was
prepared and to this was added at ambient temperature with stirring
and means to keep the system dry 0.8 ml (10 mmol) of dry pyridine and
71 microliters (1.0 mmol) of dry dimethyl sulfoxide. The mixture was
allowed te stir for 18 hours and then another 1.0 g (5.0 mmol) of
2-methoxy-5-methylbenzenesulfonyl chloride was added. Stirring was
continued another 24 hours at which time another 0.4 ml of dry
pyridine and 35 microliters of dry dimethyl sulfoxide were added.
After stirring another 9 days, the volatiles were removed by
evaporation under reduced pressure. The dark residuec was diluted
with 50 mL of water and S0 mL of diethyl ether and the solids were
recovered by filtration. The sclids were slurried in dichloromethane
and after 2 hours of stirring were rescovered by filtrétion to obtain
1.2 g (63 percent of theory) of the title compound as a white powder
melting at 217-219°C.
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Elemental Analysis CjgH17N5053

Calc.: %C, 47.5; %H, 4.52; %N, 18.5; %5, 8.4%

Found: %C, 47.7; %H, 4.61; %N, 18.3; %S, B.BO
MMR: 1H (DMSO-d6): 12.0(brs, 1H), 8.1(s, 1RH), 7.7(t, 1H, J=8.2),
7.56-7.52(m, 2H), 4.06(s, 3H), 4.1(s, 3H), 3.9(s, 3H).

20. Preparation of N—(S,B—Dimethoxy{l,Z,4]tri;zolo[l,5—c]pyrimidip—
-2-yl)-2-methoxy-4- (trifluoromethyl)pyridine-3-sul fonamide

A mixture of 0.75 g (93.8 mmol) of 2-amino-5, B-dimethoxy-
{l,2,4)}triazolo(l, 5-c)pyrimidine, 2.1 g (7.6 mmol) of Z-methoxy-4-
-(trifluoromethyl)pyridine-3-sulfonyl chloride, and 10 mL of dry
acetonitrile was prepared and to this was added at ambient temper-
ature with stirring and means to exclude moisture from the system
0.61 mL (7.6 mmol) of dry pyridine, 43 microliters (0.6 mmol) of dry
dimethyl sulfoxide, and a small quantity of dry 4A molecular sieves.
The mixture was stirred for % days. BAncther 1.0 g {3.4 mmol} of
2-methoxy-4- (trifluoromethyl)pyridine-3-sulfonyl chloride and 0.30 mL
{3,5 mmol} of dry pyridine were added and the mixture stirred another
2 days. Another 0.30 mL (3.5 mmol) of dry pyridine was added and
stirring continued for 4 more days. The mixture was then diluted
with 100 ml of dichloromethane and the resulting mixture was washed
with 2x100 mL of 2N agueous hydrochloric acld, dried over magnesium
sulfate, and concentrated by evaporation under reduced pressurc. The
tan solid residue was chromategraphed on silica gel eluting with a
mixture of dichloromethane and ethanol teo obtain 0.90 g {54 percent
of theory) of the title compound as a white solid melting at
214-216°C.

Elemental Analysis C14H13NgF3055

Calc.: %C, 3B.7; %H, 3.02; §N, 19.4; 83, 7.38
Found: %C, 38.5; %H, 3.15; %N, 19.4; 35, 7.43

NMR: lH (DMSO-d6): 12.3(brs, 1H), B.64(d, 1H, J=5.3), 7.60-7.58(m,
2H), 4.06{(s, 3H}, 3.95(s, 3H}, 3.86(s, 3H).

21. Preparation of 2-Methoxycarbonyl-6-methoxy-(N-{5-chloro-8-

~methoxy[1,2,4]triazeolo(]l, b-alpyridin-2-yl)benzenesul fonamide

A mixture of 0.90 g (4.% mmol} of Z-amino-5-chloro-8-
-methoxy[l,2,4)triazele[l, S5~a]pyridine and 35 nlL of dry acetonitrile
was prepared and 2.3% g {9.06 mmol) of methyl 2-chlorosulfonyl-3-
-methoxybenzoate, 0.72 g (9.1 mmol) of dry pyridine, and 0.071 g

(0.91 mmol) of dimethyl sulfoxide were added with stirring at ambient
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temperature keeping the system dry. After 16 hours another 0.35 g
(4,5 mmol) of dry pyridine was added and after an additional 48 hours
the volatile components of the mixture were removed by evaporation
under reduced pressure. The residue obtained was diluted with 50 mlL
of dichloromethane and 50 mL of 2N aquecus hydrochloric acid and the
mixture was stirred vigorously for 72 hours. The solids present were
recovered by filtration and washed with 3x25 mL of water, 3x10 mL of
dichloromethane, and 3x10 ml, of diethyl ether to obtain the title
compound as a white solid. The total filtrate and washes were
combined and were diluted with 25 mL of dichloromethane and 25 mL of
ZN aqueous nydrochloric acid in a separatory funnel. The phases were
separated and the organic phase was washed with 3x50 mL of 2N aqueous
hydrochloric acid. It was then dried over sodium sulfate, filtered,
and concentrated by evaporation under reduced pressure to obtain a
yellow solid. This was suspended in 5.0 mL of dichloromethane and
the solids were recovered by filtration and washed quickly with 2x5.0
mL of dichleromethane and 2x15 mL of diethyl ether to obtain
additional title compound as a white solid. The combined title
compound amounted te 1.09 g (56 percent of theory) and melted at
290-292°C with decomposition.
Elemental Analysis CjgHi5N4C10g8

Calc.: %C, 45.0; %H, 3.45; %N, 13.1; %S, 7.51

Found: %C, 44.9; %H, 3,39; %N, 12.8; %3, 7.79
NMR: lH (DMSO-dé6): 11.60(s, 1H], 7.62(t, 1H, J=7.69), 7.24(m, 2H),
7.05(m, 2H}, 3.92!s, 3H), 3.83(s, 3H), 3.77(s, 34

22. FPreparation of 2-Methoxycarbonyl-6-methoxy-(N-(5,8-dimethoxy-

[1,2,4]triazolo{1,Sfa]pyridin—z—yl)benzenesulfonamide

A 0.871 g (2.04 mmol) sample of 2-methoxycarbenyl-6-
-methoxy- (N- (5-chloro-8-methoxy{l,2,4]triazolo[1l,5-a]lpyridin-2-yl}-
benzenesulfonamide was placed in a dry, closed flask with rubber and
glass stoppers. This was dissolved in 20 mL of dry dimethyl
sulfoxide added by means of a cannula and 1.39 mL of 6.12 M sodium
methoride in methanol was added by means of a syringe with stirring
at ambient temperature. After 16 hours another 0.050 mL of sodium
methoxide solution was added and the reacticn was allowed to proceed
another 18 hours. Sufficient glacial acetic acid was added to make
the mixture acidic and then the mixture was poured into 250 mlL of
dichlorcmethane. The resulting mixture was washed with 6x200 nL of
water, dried over sodium sulfate, filtered, and concentrated by
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evaporation under reduced pressure. The white solid residue obtained
was dissolved in 600 mL of dichloromethane and purified by silica gel
column chromatography, eluting with mixtures of dichloromethane and
ethanol starting with a 99:1 v/v mixture and increasing the amount of
ethanol with time. The fractions centaining product were combined
and concentrated by evaporation under reduced pressure to obtain 496
mg (57 percent of theory) of the title compound as an off-white solid
melting at 274-276°C with decomposition.
Elemental Analysis C37HpgNg07S

Calc.: %C, 48.3; %H, 4.30; %M, 13.3; %5, 7.5%8

Found: %C, 48.6; %H, 4.26; %N, 13.1; %5, 7.83

NMR: YH (DMSO-d8): 11.33{s, 1H), 7.61(t, 1H, J=8.06), 7.28(d, 1H,
J=8.01), 7.02(d, 2H, J=7.9%4), 6.42(d, 1H, J=8.55), 3.98(s, 3H), 3.85(s,
3H), 3.82(s, 3H), 3.75(s, 3H).

23. Evaluation of Postemergence Herbicidal Activity

Seeds of the desired test plant species were planted in
Grace-Sierra MetroMix® 306 planting mixture, which typically has a pH
of €.0 to 6.8 and an organic matter content of about 30 percent, in
plastic pots with a surface area of 64 sqguare centimeters. When
required to ensure good germination and healthy plants, a fuﬁgicide
treatment and/or other chemical or physical treatment was applied.
The plants were grown for 7-21 days in a greenhouse with an
approximately 15 hr photoperiod which was maintained at about 23-29°C
during the day and 22-28°C during the night. Nutrients and water
were added on a regular basis and supplemental lighting was provided
with overhead metal halide 1000 Watt lamps as necessary. The plants
were employed for testing when they reached the first or second true
leaf stage.

A weighed amount of each test compound, determined by the
highest rate to be tested, was placed in a 20 mL glass vial and was
dissolved in 4 mL of a 97:3 v/v (volume/volume) mixture of acetone
and dimethyl sulfoxide to obtain concentrated stock sclutions. If
the test compound did not dissolve readily, the migture was warmed
and/or sonicated. The concentrated stock solutions obtained were
diluted with an aguecus mizture containing acetone, water, isopropyl
alcohol, dimethyl sulfoxide, Atplus 411F crop oil concentrate, and
Triton X-155 surfactant in a 48.5:39:10:1.5%:1.0:0.02 v/v ratio to
obtain spray solutiéns of known concentratien. The solutions

containing the highest concentration to be tested were prepared by
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diluting 2 mL aliguots of the stock solution with 13 al of the
mixture and lower concentrations were prepared by dilution of
appropriate smaller portions of the stock solution. Approximately
1.5 mL aliquots of each solution of known concentration were sprayed
evenly onto each of the test plant pots using a DeVilbiss atomizer
driven by compressed air pressure of 2 to 4 psi {140 te 280
kiloPascals) to obtain thorough coverage of each plant. Control
plants were sprayed in the same manner with the aguecus mixture. In
this test an application rate of 1 ppm results in the application of
approximately 1 g/Ha.

The treated plants and control plants were placed in a
greenhouse as described above and watered by sub-irrigation to
prevent wash-off of the test compounds. After 2 weeks the conditicn
of the test plants as compared with that of the untreated plants was
determined visually and scored on a scale of 0 to 100 percent where 0
corresponds te no injury and 100 corresponds to complete kill. Some
of the compounds tested, application rates employed, plant species
tested, and results are given in Table 2.
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24. Evaluation of Preemergence Herbicidal Activity

Seeds of the desired test plant species were planted in a
s0il matrix prepared by mixing a leam soil which was composed of
about 43 percent silt, 19 percent clay, and 38 percent sand and had a
pH of about 8.1 and an organic matter content of about 1.5 percent
and sand in a 70 to 30 ratio. The soil matrix was contained in
plastic pots with a surface area of 161 square centimeters. When
required to ensure good germination and healthy plants, a fungicide

treatment and/or other chemical or physical treatment was applied.

A welghed amount, determined by the highest rate to be
tested, of each test compound was placed in a 20 mlL glass vial and
was dissolved in 8 nL of a 97:3 v/v (volume/volume) mixture of
acetone and dimethyl sulfoxide to obtain concentrated stock
solutions. If the test compound did not dissclve readily, the

mixture was warmed and/or sonicated. The stock solutions obtained

were diluted with a 99.8:0,1 mixture of water and Tween® 155
surfactant tc obtain application solutions of known concentration.
The solutions containing the highest concentration to be tested were
prepared by diluting 4 mbL aliquots of the stock solution with 2.5 nl
of the mixture and lower concentrations were prepared by dilution of
appropriate smaller portions of the stock sclution. A 2.5 mL aliquor
of each solution of known concentration was sprayed evenly onto the
501l of each seeded pot using a Cornwall 5.0 nmlL glass syringe fitted
with a Teedet TN-3 hollow cone nozzle to obtain thorough coverage of
the soil in each pot. Control pots were sprayed in the same manner
Wwith the agueous mixture. A highest application rate of 4.48 Kg/Ha
is achieved when 50 mg of test compound is employed. The treated
pots and control pots were placed in a greenhouse with an
approximately 15 hr photoperiod which was maintained at about 23-29°C
during the day and 22-28°C during the night. MNutrients and water
werz added on a reqgular basis and supplemental lighting was provided
with overhead metal halide 1000 Watt lamps as necessary. The water
was added by top-irrigation. After 3 weeks the condition of the tes:
plants that germinated and grew as compared with that of the
untreated plants that germinated and grew was determined visually and
scored on a scale of 0 to 100 percent where 0 corresponds to no
injury and 100 corresponds to complete kill or no germination. Some
of the compounds tested, application rates employed, plant species
tesrted, and results are given in Table 3.
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WHAT I5 CLAIMED IS:

l. An N-{triazoloazinyl)arylsulfonamide compound of the

formula:
/jf\\
X/ N_lN B D
x /k
N N~ TNTSO,
Q
A

wherein

X represents N or C-Y;

W represents 0(Cy1-C3 alkyl), Cl, Br, F, or H;

Y represents H, OCH3, F, Cl, Br, I, or CH3 optionally
substituted with up to three fluorine atoms;

Z represents O{(Cy1-C3 alkyl), H, F, Cl, Bx, I, S{C1-C3 alkyl},
or CH3 optionally substituted with up to three fluorine atoms;: with
the proviso that at least one of W and Z represents Q{C1-C3 alkyl);

Q represents C-H or N;

A represents F, Cl, Br, or I, or C02(C1-Cq alkyl) or represents
C1-C3 alkyi, 0I(C31-Cq alkyl), O(C3-C4 alkenyl), 0O(C3-Cy alkynyl), or
S5{C1-C3 alkyl) each optionally substituted with one 0({1-C3 alkyl},
8{C1-C3 alkyl), chloro, bromc, or cyanc substituent or with up to the
maximum possible number of fluorine atoms, or represents a Z-methyl-
~1,3-dioxolan-2-yl moisty, and, when Q repraesents N, H;

B represents H, ¥, Cl, Br, I, NOp, CN, COz(C1-Cq alkyl)},
NH({C1-C3 alkyl), or N{C1-C3 alkyl}p or represents 0(C1-Cq alkyl),
0{C3-C4 alkenyl}, O(C3-Cq alkynyl}), C1-C3 alkyl, 5(C1-C3 alkyl),
S50(C3-C3 alkyl), 802(C3-C3 alkyl), S5(C3-Csq alkenyl}, S0{C3-C4
alkenyl), S502(C3-C4 alkenyl), S{C3-Cq alkynyl), 80(C3-Cy alkynyl), or
5021(C3-Cyq alkynyl) each optionally substituted with one 0{C1-C3
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alkyl), ${C1-C3 alkyl), chlore, brome, or cyano substituent or with
up to the maximum possible number of flucrine atoms; with the proviso
that A and B do not simultanecusly represent H;

D represents H, F, Cl, Br, I, C1-C3 alkyl, OCHj3, OCzH5, CHaF,
CHF2, or CF3; or B and D together represent a fragment of the formula
0-CH»-0, optionally substituted with cne or two F or CH3;

T represents H, SOpR, C{O}JR, C(OJCR, C(O)NR'2, or CHCH2C (0)OR;

R represents C1-Cq alkyl, C3-Cg alkenyl, or C3-Cy alkynyl each
optionally possessing up to two chlore, bromo, 0(C1-Cs)alkyl, or
phenyl substituents and up to the maximum possible number of fluora
substituents; and R' represents H, C1-C4 alkyl, €3-Cg alkenyl, or
C3-C4 alkynyl; and,

when T represents H, the agriculturally acceptable salts thereof.

2. A compound according to Claim 1 wherein T represents
hydregen.

3. A compound according to Claim 1 wherein X represents
N and Q represents C-H.

4. A ccmpound according to Claim 1 wherein W represents

methoxy and 7 represents methoxy, fluoro, chloro, or bromo.

5. A compound according to Claim 1 wherein A represents
methoky, ethoxy, propoxy, l-methylethoxy, methoxymethoxy, methoxy-
ethoxy, 2-fluoroethoxy, 2~chloroethoxy, 2, 2¢-difluoroethoxy,
I-(fluoromethyl)-2-fluorcethoxy, trifluoromethoxy, chlore, or fluoro:
B represents hydrogen, methoxy, cthoxy, propoxy, l-methylethoxy,
methoxymethyl, methylthio, methyl, trifluoromethyl, triflucromethoxy,
fluoro, chlore, or methoxycarbonyl; and D represents hydrogen,

fluoro, chloro, bromo, or methyl.

6. A compound according to Claim 5 wherein B represents
methoxy and D represents hydrogen; wherein A represents methoxy and D
represents hydrogen, methyl, or chloro; or wherein B represents

trifiuoromethyl and D represents hydrogen.

7. A compound according to Claim 1 wherein Q represents
C-H and R represents methoxy, ethexy, propozy, or 1-methylethoxy,
methoxymethoxy, methoxyethoxy, 2-flucroethoxy, 2-chlorcethoxy,
2,2-difluoroethoxy, or l-(fluocromethyl)-2-fluorcethoxy; B represents
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hydrogen, methoxy, ethoxy, propoxy, l-methylethoxy, methoxymethyl,
trifluoromethyl, fluoro, chloro, or methoxycarbonyl; and D represents
hydrogen, chlore, or methyl; or wherein @ represents M and A
represents methoxy, ethoxy, propoxy, l-methylethoxy, methoxymethoxy,
methoxyethory, 2-fluoroethoxy, 2-chlorpoethoxy, 2,2-diflucroethoxy, or
1-{fluoromethyl)-2-fluoroethoxy; B represents hydregen, methoxy,
ethoxy, propoxy, l-methylethoxy, triflucromethyl, or methoxycarbonyl;
and D represents hydrogen or methyl.

8. A compound according to Claim 1 which is selected
from Z-méthoxy-6-(triflucromethyl)-N-(8-chloro~i-methoxy([1,2,4]-
triazolo[l, 5-¢c]pyrimidin=2-yl)benzenesul fonamide, 2, 6-dimethoxy-N-
~{5, B=dimethoxy{l, 2,4)triazolo(l, 5-c)pyrimidin~-2-y1)kenzenesul fon-
amide, Z-methoxy-6-methoxycarbonyl-N-{(5, 8-dimethoxy[1,2,4]triazolo-
[1,5-alpyridin-2-yl)benzenesul fonamide, Z-methoxy-5-methyl-N-(5, 8-
-dimethoxy([l,2,4)triazolo[l, 5~clpyrimidin-2-yl)benzenesulfonamide,
S-chioro-Z-methoxy-N- (5, 8-dimethoxy[1,2, 4]triazolo[1, 5-clpyrimidin-2-
-ylibenzenesul fonamide, 2-methoxy-4-{triflucromethyl)-N-{5,8-di-
methoxy([1l, 2,4}triazolo{l, S-clpyrimidin-Z-yl)pyridine-3-sulfonamide,
2-{2-fluorcethoxy)~6~(triflucromethyl}-N-{5, 8~dimethoxy{l,2,4]-
triazoleoll, S-c}pyrimidin-2Z-yl)benzenesulfonamide, 2-{Z-chloroethozy)-
-6-{trifluoromethyl)-N-{5, B~dimethoxyl[l, 2, 4] triazolo(1l, 5-c)pyrinidin-
—-2-yl)benzenesulfonamide, 2-(2,2-diflucroethoxy)-6-{(trifluoromethyl)-
-N-(5, 8-dimethoxy[1,2,4)triazolofl, 5-clpyrimidin-2-ylibenzenesulion-
amide, and 2-{l-fluoromethyl-2-flucroethoxy}-6-(trifluoromethyl)-N-

- ({5, 8—dimethoxy[l,2,41triazolo[1l, 5-c]pyrinidin-2-yl)benzenesul fon-

amnide.

9. A composition characterized by comprising an
herbicidal amount of an N-(triazeloazinyl)arylsulfonamide compound of
any one of Claims 1 to 8 in admixzture with an agriculturally

acceptable adjuvant or carrier.

10. A method of controlling undesirable vegetation which
is characterized by applying to the vegetation or to the locus
thereof an herbicidally effective amount of an N-{{riazoloazinyl)-

arylsulfonamide compound of any one of Claims 1 to B.

11. A pyridine-3-sulfonyl chloride compound of the
formula:
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wherein

A represents F, Cl, Br, or |, or CO(C+-C4 alkyl) or represents C4-C3 alkyl,
O(C4-Cy4 alkyl), O{C;-C4) alkenyl), O(CauC,‘ alkynyl), or S{C-C; alkyl) each
optionally substituted with one O{C4-C3 alkyl), S{C,-C3 alkyl), chloro, bromo, or
cyano substituent or with up to the maximum possible number of flucrine atoms,
or presents a 2-methyl-1,3-dioxolan-2-yl moiety;

B represents H, F, Cl, Br, |, NO;, CN, COx(C1-C4 alkyl), NH(C+-C5 alkyl),
or N(C,-C; alkyl)o or represents O(Ct-C4 alkyl), O{Cs-C4 alkenyl), O(Cs-C4
alkynyl), C4-Cs alkyl, S(C1-C5 alkyl), SO(C4-Cs alkyl), SO4(C4-C3 alkyl), S(Cs-C,4
alkenyl}, SO{C3-C,4 alkenyl), SO2{C;-Cs alkenylj, S(C5-C4 alkynyl), SO(C3-C4
alkynyl), or §0;(C3-C4 alkynyl} each optionally substituted with one O(C4-Cy
alkyl), S(C4-Cs alkyl), chloro, bromo, or cyanc substituent or with up to the
maximum possible number of fluorine atoms; with the proviso that at least one
of A and B represent O(C1-C4 alkyl), O(C3-Cq4 alkenyl), or O(C3-C4 alkynyl) each
optionally substituted with one Q(C+-C; alkyl), S(C4-Cs alkyl), chloro, bromo or
cyano substituent or with up to the maximum possible number of flucrine atoms;
and

D represents H, F, Cl, Br, I, C4-C; alkyl, OCHj3, OC3Hs, CHzF, CHF3, or
CF; or B and D together represent a fragment of the formula O-CH»-O,

optionally substituted with one or two F or CHa.

12. A compound according to Claim 11 wherein A represents methoxy,
ethoxy, propoiy, 1-methylethoxy, methoxymethoxy, methoxyethoxy, 2-
fluoroethoxy, 2-chloroethoxy, 2 ,2-difluoroethoxy, 1-(fluoromethyl)-2-
fluoroethoxy, trifluoromethoxy, chioro, or fiucro; B represents hydrogen,
methoxy, ethoxy, propoxy, 1-methylethoxy, methoxymethyl, methylthio, methyl,
trifluoromethyt, trifluoromethoxy, fluoro, chloro, or methoxycarbonyl; and D

represents hydrogen, fluoro, chloro, bromo, or methyl.
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13. A compound according to Claim 12 wherein A represents methoxy,
ethoxy, propoxy, 1-methylethoxy, methoxymethoxy, methoxyethoxy, 2-
fluoroethoxy, 2-chloroethoxy, 2,2-difluoroethoxy, or
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1- (flucromethyl)~2-fluoroethoxy; B represents hydrogen, methoxy,
ethoxy, propoxy, l-methylethoxy, trifluoromethyl, or methoxycarbonyl;
and D represents hydrogen or methyl.

14. A Z-amino[1,2,4]triazolo([l,5-clpyrimidine conpound
of the formula:

.b“

W
.
NP N

N” TNH, -

wherein
W represents 0(C1-C3 alkyl), Cl, Br, F, or H; and
%4 represents O(Ci1-C3 alkyl), H, F, Cl, Br, 1, 5{C1-C3 alkyly,

10 or CH3 opticpally substituted with up to three fluorine atoms;

with the proviso that at least one of W and Z represents 0{C1-Cqy

alkyl).
:"5': 15. A compound according to Claim 14 wherein W
e, represents methoxy and Z represents methoxy, fluore, chloro, or
A 15 bromo.

16. A compound according to any ofie of claims 1 to 8

or 11 to 15 substantially as hereinbefore described with reference
to any of the examples.
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