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derivative of formula {A) with one or moee ring-farmisg agent in formuly (A, whewe W, X, ¥, Z, and R are Fully dereribed Rerein.
Prefarred are thase where W is halagen or -NHR where R is hyvdregen ot haloalkyh, X and Y are indepeadenily selezted from hy-

2 drogen, chior, ar fTeor; Z is hydrogen. broma, Jodu. aitrd, avving, of wcthylsalfonylamino: nod B! is methyl, Certain comporndi
a of forrouls (A ) are novel compositions of marer. The process us dexcribed herein has utility in providing compounds of formmala (1)

i mnexpectedly high yield and poriey.
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PROCESS TO PREPARE ARYLTRIAZOLINONES
AND NOVEL INTERMEDIATES THERETO

This application claims benefit of U.S. Provisional Application No,
60/159,247, filed October 13, 1995,

The present invention relates generally to the field of process chemistry as
uscd inthe p ion of cor ialfy valuable chemical products. In particular,

it pettains to processes related to L.aryltriazolinone ting formation and to novel
intermediates 1seful in these processes.

The compound 4,5-dihydro-3-methyl-1-phenyt-1,2 4-riazol-5(1H)-one,
among others, is a particuiarly useful J-arylwizzolinone critical in the manufacture
of commervially imponant herbicides. For example, US Patents 4,818,275 and

5,125,958 fully describe conversions of |-aryliriazoh Jiates 10 known
herbicides.

Some known mcthads for the prepareiion of 1-aryMriazolinones require
fc ion of a l-arvitriazolidi rng followed by conversion of the I-

aryltriiazolidinone ring w the desired l-aryitriazelinone, This requirement is
disadvantageous because it adds an additional step to the process of preparing 1-
aryitniazolinones, Other known metheds provide less than eptimum yields of 1-
aryltriazolinone because of by-product formation. Given the commercial value of

1-aryltriazolinones, improved processes for their preparation are therefore needed.

Summary of the Invention
1t has now been found that commercially useful i-aryltriazolinenes of

formuta I

D&—»;'R
A
z
I
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can be prepared in excellent yield and purity by (i} earbonylating an amidrazone of
formula {A) with at least one catbonylating agent, or by (ii) candensing a
hydrazonoyl derivative of formula (A} with at least one cinp-forming agent,
wherein formaula (A} is

where W, X, Y, Z, and R’ are fully described below. Preferred are those where W
is halogen or -NHR where R is hydrogen or haloalkyl; X and Y are independemly
stlected from hydrogen, chloro, or fluere; Z is hydrogen, bromo, iodo, nitro,
aminc, or methylsulfonylamine; and R' is methyl.  Additionally, certain
compounds of formula (A) vsed to prepare -aryltriazolinones of formula I are also
novel and are included among the prefemred embodiments of the ptesent invention
These and other features, aspects. and advantages of the present invention will
become better understood with reference to the following description and appended
claitns.

Definitions

The modifier "about” is used herein 1o indicato that certain preferred
operating ranges, such as ranges for molar ratios for reactants, materiai amounis,
and temperature, are not fixedly determined.  The meamng will often be apparent
10 one of ordinary skilt. For example, a recitation of a temperature range of about
120° C 10 about 135% C in reference to, for example, an organic chermical reaction
waould be interpreted to include owber like temperaturss that can be expecied 10
favor a useful reaction rate for the reaction, such as 105° C or 150° C. Where

SUBSTITUTE SHEET (RULE 2§}
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guidance from the experience of those of ordinary skill is lacking, guidance from
the context is lacking, and where 2 more specific rule is not recited below, the
"#bout” range shafl be not mere than 0% of the absolute value of an end poimt or
10% of the range recited, whichever is less.

As used in this specification and untess otherwise indicated the substiment
terms “alicyl”, “alkoxy™, and “haloalkyl”, used alone or as part of a larger motety,

lud int B
ght or

hed chains of at least one or two carbon atoms, as
approprizte te the substiment, and prefersbly up to 12 carbon atoms, more
preferably up to ten carbon atoms, most prefergbly up ta seven carbon atoms. The
term “aryl” refers ¥ phenyl or naphthyl opticnally substitated with one or more
haiogen, alkyl, alkoxy, or haloalkyl “Halogen” or “halo” refers to flucrine,
bromine, iodios, or chlorine. The term “ambient temperaiure” refers to a
temperawre in the range of ahout 20° C to gbout 30° C. Certain solvents, catalysis,
and the like are known by their acronyms, These include the acronyms “DMAC™
meaning N N-dimethylacetamide, “DMF™ meaning N,N-dimethylformamide,
“THF" meaning tetrahydrofuran, "DMAP" mcaning d-dimethylaminopyridine,
“DEN" meaning 1,5-diazabicyclof4.3.0)oon-5-ene, and “DRU™ meaning 1.8-
diazabjeyclo[3.4.0Jundec-7-ene, The term “glymes” refers to 2 class of salvents
compnsed of menoglyme, diglyme, iglyme, tetraglyme, and polygiyme. The
term “GC™ refers 1o gas chromatography or gas chromasographic methods of
analyses.

The term “amidrazone” or “smidrazone of formula {(A)" is synonymaous
with and refers 10 a 2-{optionaliy-substitsted phenyl)hydrazidethaneimidic acud, for
example, but not limited w0 2-(2,4-dichioropheny|}hydrazidethaneirnidic acid. The
term “hydrazonoyl derivative” or “hydrazonoy| derivative of formula (A)" iz
syranymous with and refers 1o a  N-{opricnally-substituted
phenyl)ethanehydrazonoyl derivative, for exampie, but not limited to N-(2,4-
dichloropheny!jethanehydrazanoyl chloride. The term “eompound or compounds
of formmula {A)" refers to both amidrazone and hydrazonoyl devivatives. The tenm

“compound or compounds of formuia I” is Syncnymous with and refers to i-

SUBSTITUTE SHEET {RULE 26)

JP 2004-500341 A 2004.1.8



L e T e T e T
L T e T e T e T e T e T e T e T e T e T e T e T e T e T e T e T e T e B e R T e T e B e B

(21)

WO 81727052 FCTAISA0/28240
arylwiazolinone(s), for example, but not limited to 4,5-dihyvdro- 1-(2,4-
dichiorephenyl}-3=methyl-1,2,4-triazol-5(1 H)}-one.

Betziled Description of the nvention

5 One embodiment of the present invention relates w a process far preparing
2 compaund of formmulai:

10 I

Wherein an amidrazone of formula {A) is carbonylated with at least one
carbonylating agent, where formula (A) is:

bW
X
N\-?’l\n
N~ TR
2
15 z

(A)

and wherein X and Y are independently seiected from lrydrogen, halogen, nitre,

and amino; Z is selected from hydrogen, halogen, alkyl, alkoxy, nitro, amino, or

20 alkylsulfonylamino; W is -NHR where R is hydrogen, alkyl, or hatoalkyl; and, R’
is hydrogen, alkyl, haloalkyl, alkoxy, acetyl, or aryl.

Preferred species of amidrazone {A) with which w condoct the

carbonylation reaction of the present invention are selected from those wherein X

and Y are independently seiected from hydrogen, chicro, or fluoro: Z is hydrogen,

SUBSTITUTE SHEET (RULE 26;
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bromo, jodo, mitro, amino, or metbylsulfonylamino, R is hydrogen or
diftuoromethyl; and R' is C, to C,, alkyl,

More preferred species of amidrazone (A} are selected from those whetein
X, Y, and R are hydrogen, Z is hydrogen, 5-nitro, or 5-amine, and R’ is methyl,
ethyl, or propyl; wherein X and R are hydrogen, Y is 4<chloro, Z is hydrogen or 5-
nitre, and R! is methyl, ethyl, or prepyl; wherein X is 2-cklore or 2-flugre, Y, 2,
and R are hydrogen, and R' is methyl, ethyl, or propyl; or wherein X is 2-chloro or
2-fluoro, Y is 4-chloro, Z is hydrogen, 5-bromo, 5-iada, or S-nitro, R, is hydrogen,
and R! is methy), ethyl, or propyl.

Most | t species of amidrazone (A) are selected from those wherein
X, Y, Z and R are hydrogen, and R' is methyl; or wherein X is 2-fluoro, Y is 4-
chioro, Z and R are hydrogen, aod R' is methyl.

For conducting the carbonylation of amidrazone (A), the use of at Least one
suitabie organic solvent is preferably empioyed.

Prefemred organic solvents, both polar and apolar, useful in the process of
the present invention include halogenated solvemts, for example, such as, without
fimitation,  chlorobenzene, carbon  tetrachloride, bromodichloromethatye,

dibremochioromethane, bromoform, chioroform, bromochloromethane, butyl
chloride, dichloromethane, tetrachiomethylene, trichloraethylene, 1,1,1-trichloro-
ethane, 1,1,2-trichloraethane, 1,i-dichloroethane, 2-chiotoprapane,
hexafloorebenzene, 1.2 4-wichiorebeczene, §,2-dichiorobenzene, flucrobenzene
and nther halogenated solvents known i the art,

Preferred polar organic selvents include ethers, for example, such as,
without limitation, dimethoxymethane, THF, 1,3-dioxane, }4-dioxane, foran,
dicthyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether,
diethylene glyeol dimethyl ether, diethylene glycol diethyl ether, triethylene glycol
dimethyl ether, rerv.-butyl ethyl cther, rerr-butyl mathyl ether and other ether
soivents known in the art. Other polar orpanic salvents useful in the context of the
present invention include, for example, without limitation, propionittile, ethyl

formate, methyl acetate, hexachloroacetone, acetone, ethyi methy] ketane, cthyl
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acetate, nitromethane, pitrobenzene, glymes, and nther polar solvents known in the
an,

Other organic solvems usefil herein incinde polar aprotic solvents, for
example, such as, withowt limitaion, DMF, DMAC, 13-dimethyl-34.5.6-
tetrahydro-2(1H)-pyrimidincne, I,3<limethyl-2-imidazolidinone, N-
methylpymolidinone, formamide, N-methylacesamide, N-methylformamide,
acetonitrile,  dimethyl  sulfoxide, sulfolane, N,N-dimethylpropionamide,

tet hylurea, bexamethytphosphoramide and other polar aprotic solvants known
in the at,

Yet other organic solvents useful for implementation of the present
inventicn include protic solvents, for example, such as, without limitation, water,
methanol, ethanol, 2-moethanol, 2-fluoroethanol, 2,2,2-ifluoroethanol, ethylene
glyeol, 1-propamol, 2-propano], 2-methoxyethanol, i-butanel, 2-butanal,
isobutancl, fere.-butangl, 2-ethoxycthanol, diethylene glyeol, 1-, 2-, or 3-pentanal,
2,2-dimethyl-i-propanol, fert.-pentanol, cycighexanol, smisole, benzyl aleohol,
glycerel and other protic solvents known in the ar.

Furnher organjc solvems useful in the present invention include: acidic
soivents, for exaraple, such as, without limitation, trifluorcacetic acid, acetic acid,
formic acid and other acidic solvents known in the art; basic solvents, for example,
such as, without limitation, 2-, 3-, or 4-picoline, pyrroie, pyTrolidine, morphotine,
pyridine, pipetidine, triethylamine and other basic solvents known in the art: and
hydrorarbon  solvents, for example, such as, without limitation, benzene,
cyclohexane, pencane, hexane. toluene, cycioheptane, methylcyclohexane, heptane,
ethylbenzene, orthe-, meta-, or parz-xylene, octane, indane, nonane, naphthaline
and other hydracarban solvents known in the art,

Organic solvents most suitable for conducting the earbonylation of
amidrazone (A) are those that are low cast, best enhance the solubility of the
starting materials to promote rate of reaction, and offer minimum solvent
decomposition. Accordingly, preferred organic solvents include DMEF, DMAC,
aretonitrile, toluene, THF, and glymes. More prefomed solvents include
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acctonitrile, toluene, tetrahydrofiran, monoglyme, and diglyme. The most
preferred organic solvent in which to conduct the ¢arbonylation of amidrazons (A)
is 1oluens.

In the course of conducting chemical reactions, especially iarge scale
organic chemical reactions yielding commercial quantities of desired product, a
balance must be met between having to handle too much solvent and yet provide
sufficient solvent to afford optimium reaction conditions. A useful ratio of solvent
to amidrazone {A) 1o afford optimum reaction conditions is in the range of sbowt
2.5/} o about 20/1 wt/wt, preferably about 3/1 to about 1571,

In order to form a compound of formula I, 2n amidrazone of formuia (A) is
carbonylated with af least one carbonylating agent. Useful carbonylating agents
aze represented by the following formula:

L.

R R

wherein R and R’ are the same and are selected from the proup consisting of
halogen, alkoxy. dichloromethoxy, trichloromethoxy, imidazol-1-yl, 2-
methylimidazai-1-yl, phenoxy or naphthoxy wherein phenoxy and naphthoxy arc
optienally substituted with halopen, alkoxy, or nitro; or wherein K? and R® are
different where, for example, R* is halo, and R’ is alkoxy; provided that if the
carbonylating agent is selected wherein R and R® are chlorn, at ieast one other
carbonylating agent is aiso selected. Preferred carbonyiating agents are those
wherein R? and R* zre the same and are selecied from the group consisting of
dichloromethoxy, trichloromethaxy, imidazol-1-yl, or phenoxy opticnally
substituted with halogen, alkoxy, or nitro. A more preferred carbonylating agent
with which 10 carbonylate arnidrazone (A) is that wherein B! and R? are each
phenoxy. A preferred moie ratio of carbonylating agent to amidzazone {A) isin the
range of about 1/] 10 abour 2.5/1. more preferably about 1.1/1 to about 1.5/1.
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Preferably, the carbonylation of an amidrazone of formula (A} to form a
sompound of formula 1 is conducted in the presence of an acid or base catalyst.
The catalyst need not be present in order to form a compound of formula 1;
however, its presence will generally accelerate the formation of a campound of
forsula I Whether or not a catalyst is preferably prasent may depend upen the
compound of formula I being formed, the amidrazone {A) being used as the
reactant, the catalyst, the desired reaction time, and the reaction temperature, which
one of ordinary skill in the art can readily determine based on peneral knowledge
and this disclosure.

An acid catalyst nsefil in the context of the present invention can be a
protic {Brontsted) arid of an electron pair-accepting {Lewis) acid. Acid catalysts
include, for example, mineral, organic, inorpamic, and organometatlic acids,
Preferred acid catalysts include, but are not limited to, hydrochleric acid,
hydrobromic acid, hydraiodic acid, sulfuric acid, perchloric acid, acetic acid,

trifl ic  acid, wifl I lfopic  acid, chl lfonic  acid,

methancsulfonic  acid, pare-toluenesuffonic  acid, camphorsuifonic  acid,
benzenesubfonic acid, beron wifluoride, boren wifluoride etherate, aluminium
chloride, zine chloride, and lanthanum series mifluoromethanesulfonates such as
the trifiuoromethanesulfonates of scandium, prasecdymium, and ytterbium, and
other acid catalysts known in the art.

Preferved acid catalysts for use in carbonylating ar amidrazone of formula
(A) include, but are not limited 1o, boron trifluoride, aluminum chloride. lanthanum
series wifluoromethanesulfonates, methanesulfonic acid, para-touluenesulfonic
acid, acetic acid, and trifluoroacetic acid. Particularly preferred acid catadysts
include boron trfiuonde, scandism trifluoromethanesulfonate, methanesulfonic
acid, and para-touluencsulfonic acid.

Preferably, the acid catalyst is presest in 2 mole ratic of acid catalyst to
amidrazone (A) in a range of about 0.0001/1 % about 141, preferably in a range of
about 0.001/1 to about 0.1/1. Additienal amounts of acid catalyst can be added if
necessary 1o drive the reaction faster, for example.
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Preferred bause catalysts inckude, but are nat limited to, alkali metal, alkaline
eanh metal, and transitton metal halides, hydrides, bydroxides, bicarbonates,
carbonates, and the like. Met: [ halides usefu in the present context include, but are
not. fimited to, fithium chloride, Jithium fluoride, lithium bromide, lithium icdide,

sodiem chloride, sodium fluoride, sodium bromide, sodium icdide, potassium
hioride, potassi fluoride, p i bromide, potassium iodide, magnesium
chloride, mapgnesivm fluorids, i bromtid 1 iodide, calcium

chloride, czleiur flustide, calciom bromide, caleium iodide, sitver bromide, and
silver indide, Metal hydrides useful in the present context include, but are not
lindted to, lithinm hydride, sodium hydride, potassium hydride, MAgnesTum
hydride, calcium hydnde, and barium hydride. Metal hydroxides useful in the
present context include, but are not limited to, lithivm hydroxide, sodium
hydroxide, iam hydroxide, o fum hydroxjde, calcium hydroxide, and
barum hydrexide. Mets] bicarbonates useful in the present context include, but

are net limited to, sodium bicarbonate, snd potassium  bicathonate.  Metal
carbonates useful in the present conest include, but are rot Limited 1o, soditn
carbenate and potassium carponate. Oae of ordinary skifl, upon receipt of the
teachings hereof, may select other alkali metal, alkaline earth metal, 2nd transition
metal halides, bydrides, hydroxides, bicarbonates, and carbonaies known in the art
as catalysts.

Useful base catalysts also include alkali metal alkoxides, such as, without
limitation, sodium methoxide, sodivm ethoxide, powmsst methoxide, p il

ethoxide, potassium fert.-butoxide, and other alkali metal alkoxides known in the
art. Other useful base catalysts inclusde crganic alkyl amines and cyclic amines, for
cxample, bt are not limited to methylamine, ethylamine, dimethylamine,
diethylamine, mimethylamine, triethylamine, ethyldiisopropylamine, butylamine,
pyridine, DMAP, 2.6-dimethylpyridine, piperidine, piperazine, morpheline,
gquinoline, DBN, DBU, and other alky? amines and cyclic amines known in the art.
Prefeired base catatysts for use in carbonylating an amidrazone of formula
(A) include sodium carbasate, potassium carbonate, sodium hydride, triethylamine,

SUBSTITUTE SHEET {RULE 16)

JP 2004-500341 A 2004.1.8



—
L T e T e T e T e T e T e T e T e B e T e B T e T e T e O e T e T e T s T e, T e O e T e T e R e e T e B e |

10

15

20

25

WO 0117082

27)

19

pyridine, DMAF, DBN, DBU, sodium methoyide, potassium methoxide, and
powassium zere-butoxide. Particularly preferred base catalysts include sodium
carbenate, potassium carbonate, DMAP, DBN, and DBU.

The base catalyst used in the present invention can be present in a mole
ratio of base catalyst to amidrazone {A) in a range of about 0.8601/1 10 about 1/1,
prefersbly in 2 mnge of about 0.041/1 to about 0.1/1. Additions] ameunts of bace
catalyst may be added if necessary to drive the reaction faster, for example.

The texmiperature at which and the period for which a chemical resction such
a5 the carbonylation of amid: (A} is conducted will vary according to, among
other thirgs, the sobvent or solvents in which the reaction is conducted, the teaction
format {e.g., batch, semi-batch, or confinucus), the carbonylating agent, and/or the
formutz of amidrazone (A), and whether or not a catalyst is used, The
earbonylation of amidrazone (A) as set forth herein is generally conducted at 2
temperature in the range of about 10° C 1o 2bout 200° C for 2 period of time of up
to about 20 hours, preferably i the range of about antbient temperature to about
160" C for aboul 19 hours, and mare preferatily up 1o about 5 hours,

Generally, in 2 process of carbonylating an amidrazone (A), a hydrazine
derivative, for example, 2 4-dichlorophenylhydmzine (1) is first prepared from 1is
hydzachloride salt by treating the salt with a base, such as aqueous sodium
hydroxide, giving the free hydrazine (1). The free hydrazine (1) is in tumn reacted
with, for example, ethyl acetimidatc al a temperamre of about 0° C to about
ambient tertperarvre in an appropriate solvent such as methylene chloride, yielding
the carresponding amidrazone (A), 2,4-dichloraphenylhydrazigethaneimidic acid.
Amidrazene (A} is in um carbonylated with, for example, diphenyl carbonate at a
semperature of about 106° C to about 115° C in & appropriate solvent such as
taluene, yielding the corresponding compound of fermuia (I), 45-dihydro-1-(2,4-
dichiorophenyl)-3-methyl-1,2,4-mazol-5(1H)-one. The carbonylation of
amidrazone (A) to the compound of formula {1) is routinely aided with a catalyst,
such as DMAP. A detailed procedure for the preparation, and carbonylation of an
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amidrazone {A) to yield a compound of formula (T} is set forth in Example 3
hereinbatow.

In a sécond embodiment of the present inventinn, the process for preparing
a compound of formula (T):

invalves a condensation reaction of @ hydrazonoyl derivative of formula (A) with
at keast one ring-forming agent, where formula (A} is:

and wherein X and Y are independently selected from hydrogen, halogen, nitro,
and amino; Z is selected from hydrogen, halogen, alkyl, alkoxy, nitre, amino. or
alkylsulfonylarmine, W is halogen, -NCQ, -0S0,CH,, -0S0,CF,, or
-080;(p-CH,Ph); and R' is hydrogen, alkyl, haloalkyl, alkoxy, acetyl, or aryl.

Preferred species of hydrazonoy! derivative (A) with which to conduct the
condensation reaction of the present invention are selected from those whercin W
is halogen; X and Y are independently selected from hydroger, chloro, or fluaro:; 7.
18 hydrogen, bromo, iodo, nitro, amina, or methylsulfonylamino; and R’ is C, to
C,. alkyl.

More preferred species of hydrazonoy! derivatve (A) are selected from
thase wherein W is chloro; X and Y are hydrogen; Z is hydrogen, S-uitro, or 5-

SUBSTIFUTE SHEET (RULE 26)
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amino; and R'is methyl, ethyl, or propyl; wherein W is chlore; X is hydrogen; Y
is 4-chloro: Z is krydtogen or S-nitro; and R is methyl, ethyl, or propyl; wherein W
is ¢hloro; X is 2-chloro or 2-flupre; Y and Z are hydrogen; and B! is mnethyl, ethyl,
or propyl; or wherein W is chloro: X is 2-chlero or 2-flucro, Y is 4-chloro; Z is
bydregen 5-bromao, 5-ioda, or 5-nitra; and R is methyl, ethyl, or propyl.

Most preferred species of hydraronoyl dervative (A) are selected from
those wherein W is chlorg; X, Y, and Z are hydrogen; and R’ is methyl, or wherein
W is chloro; X is 2-fluoro; Y is 4-chloro, Z is hydrogen. and R’ is methyl,

For conducting the condensation seaction of a hydrazonoy! derivative of
formula {A), & least one organic solvent, such as those described above, is
preferably employed. Preferred organic solvents are those that are low cost, best
enhance the solubility of the staring materials 10 promote rate of reaction, and
offer minimum salvent decomposition. Accordingly, preferred organic solvents
include glymes, DMF, DMAC, [-methyl-2-pyrrolidinone, and methyl sulfoxide,
More preferred solvents are glymes, DMF, and DMAC. Particularly preferred
soivents are DMAC and diglyme. A useful ratio of solvent to tiydrozonoyl
derivative (A) to afford optimum reaction conditions is in, the range of about 2.5/1
o about 20/1 wifwi, preferably about 3/1 to abour 1571,

Accordingly, when digtyme is the solvent of choice in which to conduct the
condensation reaction of a hydmzonoyl derivative of formula (A), the rare of
reaction benefits fram the inclusion of 2 reaction rate-promoting amount of water,
Inasmuch as the reaction procesds in an acceptable manner without the presence of
water, it is believed that it aids in dissolving the ring-forming agent thereby
enthancing its contact with hydrazonoyl denvative (A) causing the reaction to
proceed at a faster rate. The ratio of reaction rale-promoting smount of wafer to
solvent as used in the present invention is in the range of abent 0.001/1 1o about
171 wtiwt, A preferred ratio is about 0.01/1 to about 0.9/1, mote preferably abour
0.04/1 to about 0.8/1.

In order to form a compound of formulz I, 2 hydrazonoy! derivative of
formula (A) is condensed with at lcast one ring-forming agent. Useful ring-
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forming agenis in the process of the present invention include, for example, such
as, without limitation sodium cyanate, potasium cyanate, silver cyanate, metiyl
carbamate, ethyl carbamate, phenyl carbamate, cyanic acid, isocyanic acid, scetyl
isocyanate, asd wimethylsilyl isocyamate. Preferred ring-forming agents are
sodium cyanate, polassium cyanate, cyanic acid, isocyapic acid, and phenyl
carbamate. More preferred ring-forming agents are sadivm cyanate and potasginm
cyanate, particularly potassium cyanate, A useful mole ratio of ring-forming agent
to hydrazonoyl derivative {A) of about 1/1 to about 5/1, preferably about [.05/1 10
about 2/1, and more preferably about 1.1/1 to about L3I,

Preferzbly, the di jon reaction of a hydrazenoyl derivative af
formulz (A) to form 2 compound of formula 1 is conducted in the presence of a
catalyst.  Accordingly, useful catalysis, such as those described sbove, for
condensing hydrazonoyl derivative (A) include potessium iodide, potassium

flueride, silver bramide, siiver iodide, and elemental iodine. Preferred catalysts are
potassium, indide, potassivm fiueride, and efemental iodine, particularly potassium
fluoride. The caialyst used in the present invention can be present th a mole ratio
of catalyst 1o kydrazonoyl derivative {A) in a renge of about 0.001/1 ta about 0171,
preferably about 0.004/1 ia about 0.06/1. Additional amounts of catalyst may he
added if necessary to drive the reaction faster, far example,

The temperature at which and the period for which a chemical reaction such
as the condepsation reaction of a hydrazonoyl defivative of formuls {A) is
conducted will vary, as discussed above. The condensing of hydrazonoyl
derivative (A) as set forth herein is generally conducted at a wmperature in the
range of about ~10° C to about 160° C for a period of time up to about 30 hours,
preferably in the range of about 0° C 10 about 100° C for up to about 20 hours,
more preferably tp to about 10 haurs.

Generally in a pracess of condensing a hydraronoyl dervative of formula
(A} to form a compound of formula (I, the frec hydrazine (L) as described above,
for example, 2.4-dichlorophenylhydrazine {1) is ceacted with acetic anhydride a1 a
lemperature of about 10° C in an appropriate solvent such as ethy) acctate, yielding
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the corresponding 1-acetyl-2-(2,4-dichloropheny lthydrazine (2). The hydrazine (2)
is then chiorinated with phosphorous oxychloride at a temperatse of about 110°
in an appropriate solvent such as toluene, yielding the hydrazonoyl derivative of
formula (A}, N«(2,4-dichloropheny))ethanehydrozonoyt chioride, The hydrozonayl
chicride {A) is condensed with a ring forming agent, for cxample, potassium
cyanale 2t a temperature of about 40° C to about 65° C in an appropriate solvent
such 25 DMAC, yielding the comresponding cotpound of formula (), 45-dihydre-
1-(2 4-dicklorophenyl)-3-methyl-1,2,4-triazol-5( 1 E)}-one. The condensing of
hydrozonoyl chloride ¢A) to the compound of formula (I) in solvents such as
DMAC is routinely aided by th presence of & catalyst, such as patassium fiuoride.

A detailed procedure for the preparation, and the potassi fluoride-catalized
condensing of the hydrozenoyl chloride (A) with the ring formzing agent potassium
cyanate in DMAC to yield a compound of formula (T) is set forth in Example 1
hereinbelow.

in a vanation of the process of condensing a hydmzonoyl derivative of
formula (A) 10 form a compound of formula (I}, the hyrezonoyl derivative (A), for
cxample, N-(2,4-dicklorophenyljethanehydrozonoyl chloride is conducted at
ambient temperanize in the solvent digiyme in the presence of a catalytic amount of
water, A detailed procedure for the preparation, and the water-catalized
condensing of the hydrozonoyt chioride (A) with the ring forming apent porassium
cyarate in diglyme to yield a compound of formula () is set forth in Example 2
hereinbelow.

A third embodiment of the present inveation reiates 10 novel amidrazone
and hydrezonioyl derivatives of formula (A) useful in the preparation of compounds
of formula [. These compounds are represented by formuia (A):
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wherein;

W is halogen, -NCO, -O80,CH,, -OSO,CF)y, -050,(p-CH,Ph); or -NHR
where R is hydrogen, alkyl, or haloalky); X and Y are independently selected from
hydeogen, halogen, nitro, and amino; Z is selected from hydrogen, halogen, alkyl,
alkexy, nitra, amino, or alkylsulfonylamine: and, R' is hydrogen, alkyl, haloalky),
alkoxy, acetyl, or aryl,

Preferred novel compounds of formula (A) are 1hose wherein W s halogen
or -NHR where R is hydrogen or difluoromethyl; X and Y are independently
selected from hydrogen, chioro, or fluoro; Z is hydrogen, bromo, iodo, nitro,
amino, or methylsulfonylamina; and R' is C, 4 C,, alkoyt.

More preferred novel compounds of formula (A) are these wherein W is
chloro or -NHR where R is hydrogen; X and Y are bydrogen; Z is hydrogen, 5-
aitro, er S-argino: and R is methyl, ethyl, or propyl; those wherein W is chioro or -
WHR where R is hydrogen; X is hydrogen, ¥ is 4-chiore, Z is hydragen or S-nitr;
and R is methy!, ethyl, or propyl; those wherein W is chloro ar -NHR where R is
hydrogen; X is 2-chlaro ar 2-flucro; ¥ and Z are hydrogen; and R is methyl, ethyl,
ar prapyl; and, those wherein W is chloro or -NHR where R is hydrogen; X is 2
chlero or 2-flucro, Y is 4-chloro; Z is hydrogen. 5-brome, 5-iedo, or $-mitro; and
R! is methyl, ethyl, or propyl.

Most preferred compounds of formula {A) are those wherein W is chlora or
-NHR where R is hydrogen, X, Y, and 7 are hydrogen, and R is methyl; or
wherein W is chioro or -NHR where R i hydrogen, X is 2-fluoro, Y is 4-chlorg, 2
is hydrogen, and R? is methyl.

The process of the present invention is carried out in accardance with the

procedures shown in the examples below. The examples serve only to illustrate the
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invention and should not be imerpreted as limiting since further modifications of
the disclosed invention will be apparent to those skilled in the art, All such
modifications are deemned to be within the scope of the invention as defined in the
claims,

Example |

This example illusrrates & process for prepaning 4,5-dihydro-1-(2,4-
dichtorophenyl}-3-methyl-[ 2, 4-triazol-5{11T)-ome [44] from N-(2,4-
dichlorophenyijethanchydrazonayl chloride (A) in DMAC solvent

A glurry of 1004 grzms (4751 moie) of 2 4-dicodorophenylbydrazine
hydrochleside in 600 ml, of water was stirred, and a solution of 20.9 grams {0.5225

mobe} of sodiun hydroxide in 100 mL of water was slowly added. During the
addition, the reaction mixtire thickened. An additional 50 ml. of water was added
to aid fluidity. Upon compietion of addition of the sedium hydroxide salution, an
additional 70 ml. of water was added. The reacton mixture was stirred for about
75 minutes, then it was extracted with three 300 mE. portions of cthyi acetate. The
extracts were combined and difed with maguesium sulfate. The mixiure was
fitered and the filtrate containing free 2,4-dichlomophenylhydrazine (1) was
fransfetted 1o an appropriate reaction vesszl, The strred solution was cooled to
about 10 °C, and 582 grams (0.5701 mole) acetic anhydride was added dropwise.
Upon completion of addition, gas ch graphic {GC) analysis of the reaction
mixture indicated the reaction was about 99% complete. ‘The ceoling medium was

remaved, and a solution of 62.5 grams of potassium carbonate in 200 mL of water
whs added 10 the reaction mixture. The mixture was stirred for about five mimates
and the organic layer was separated. The organic layer was concemirated under
reduced pressure, yielding 102.0 grams (98% yield) of l-acety]-2-(24-
dichlorophenyl)hydrazine (2).

A solution of 25.0 grams (0.1142 mole) of -acety!-242 4-dichlorophenyl)-
hydrazine (2) in 120 grams of taluene was stirred, and 17.7 grams (0.1142 mole) of
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phosphoras oxychloride was added portionwise. Upan completion of addition the
reaction roixnire was warmed to about 110 °C where it sivred for about 30
minutes. GC analysis of the eaction mixtere after this tine indicated the reaction
was complete.  An addiional 100 grams of oluene was added to the reaction

and the sohution was d d into & separatory funnel. A restdue in the
reaction vessel was washed with about 40 grams of toduene, and the wash was also
decanted into the separatory furmel. The folusne salution was then washed with an
aqueous solution of 109% patasshm carbonate. The aqueous layer was hack-
washed with two 75 gram portions of toluene. The combined toluene layer and
washes was dried with mapnesinm sulfate. The mioiire was Gltered and the
fltrate was concentrated under reduced pressure, vielding 21.3 grams (78.5%
yield) of N-{2,4-dichlorophenyl)ethanchydrazoney! chlodde {A).

A solution of 21.3 grams {0.0896 mole) of N<2,4-dichiorophenylijethane-
hydrazonoyl chlerids (A) in 500 grams of N,N-dimethylagetauide {DMAC) was
stirred and 9.1 grams {0.1127 mole) of potassivm cvanate, followed by 0.1 gram
0.0018 mole) of potassiurn fluoride were added. Upon completion of addition, the
heat of reaction caused the teaction mixture ternperature to 1ise fo about 60 °C.
The reaction mixture was stirred for 30 minutes during whick time the teaction
mixiure wmperarure fell t about 45 °C. GG analysis of the reaction mixture after
this tiwe indicated that the reaction was complete.  The reaction mixture was

d under reduced | to z esidue. The residue was slurried with
about 100 grams of water, and the resultant solid was collected by filtration. The

solid was washed with water and dried, yielding 21.2 grams of subject compound
(M) (yield from (2} was 77.3%; yield fiom (A) was 96,894),
Example 2

This example illustrates a process for prepering  4,5-dthydro-1-(2,4-
dichlorophenyl)-3-methyl-1,2,4-triazol-5(1H}-one m from N-(2.4-
dichiorophenyhethanehydrazonayt chloride (A) in diglyme solvent
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A sofutien of 3.1 grams {0.0214 moie) of N-{Z,4-dichlorophenyl)ethane-
hydrazonoyl chloride {A), prepared as in Example 1, 2.1 grams {0.0257 mole)
potassinm cyanate, and 3 mL of water in 51 mL of diglyme was stirred at ambient
temperature for about 22 hours. After this time, the feaction mixture was
concentrated under reduced pressure to 2 residue.  The residue was dissolved in
about 500 1l of ethyl acetate and washed with three 25 ml, portions of water, The
organic laycr was dried with magnesium suifate and filtsred. The filtrate was
coneantrated under reduced prosaure o a residue. The residue was trinwated with
hexage and the resuhant solid was collested by flration. The solid was dried,
vielding 4.5 grams (85.2% yield from {A)} of subject compound I).

Example 3

This example iltustrates a process for preparing 4,5-dihydio-1-(2 4~
dichlorophenyl)-3-methyi-1,2,4-triazol-S(LH}-one (T} from 2-(24-
dichlorophenyl)hydrazideihanetnidic acid {A}

A stirred solution of 13.6 grams (0.1100 mole) of ethyl acetimidate
faydrochloride and 13.2 grams (0.1300 mole) of tricthylamine in 100 gratns af
methylene chlotide was cooled 1o about 0 °C for five minutes, and 17.7 grams
(0.1000 mole) of 2, 4dichloropbenylhydrazine (1) was added. Upon completion of
addition the reaction mixture stirred at 0 °C for about one hour, then it was allowed
to warm to ambient temperature where it stirred for about two hous. GO analysis
of the reaction mixture indicated the presence of a small amount of unreacted (1).
An additional 0.6 gram of cthyl acetimidate hydrochloride was added (total 122
Eran-C. 1150 mote), and the reaction mixture was stirred for an additional ane hour.
After this time the reaction mixture was washed with about 20 ml of water and
dried with magnesivm sulfste. The mixture was filtered, and the filtrate wag
concentrated under reduced pressure o a semi-solid residue. The residue was

triturated with 20 mL of hexane, and the resultant salid was coliected by filtration.
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The solid was washed with 50 mL of hexane and dried, vielding 20.4 grams
(93.4% yield) of 2-(2 4-dichlorophenyljhydrazidethaneimidic acid (A).

A stirred solution of 7.5 grams (0.0344 mole) of 2-(2,4-dichiorophenyl)-
hydraridethaneimidic acld (A), 7.4 grams (0,0344 mole} of diphenyl carbonate,
and 9.2 gram (8.0017 mole} of d-dimethylaminopyridine (DMAP) in 20 grams of
toluene was heated ar reflax for zbout 30 minutes. GO analysis of the reaction
mixtiare after this time indicated the of | diphenyl carbonate. An
additional 0.3 gram of {A) was added (total 7.3 grams-0.0353 mole), and the
reaction mixture was heated at ceflux for an additional 30 minutes, Afer this time

the reaction mixinre was cooled and conventrated under reduced pressure 10 a
residue. The residue was slurried for about two hours in refluxing hexane, then it
was collected by fittration, yielding about 8.1 grams of subject compound (1) (yield
from (A) is $3.2%; yield from (1) is 87.0%?.

While this i ion has been described with an hasis upon preferred

embodiments, it will be obvious 10 those of otdimary skilk in the art that variations
af the prefeed embadiments may be used and that it is intended that the invettion
may be practiced otherwise than as specifically described herein. Accordingly this
invention includes all modifications encompassed within the spirit and scope as
defined by the following claims.
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‘What is claimed is:

1. A process for preparing a compourd of formula I

womprised of carbonylating an amidrazone of formula (A) with 8t least one
carbonylating agent, wherein formula {A) is:

w
H
N\N’AR 1
¥
z .

w

and wherein X and Y are independently selected from hydrogen, hatogen,
nitro, and amino;
Z is selected from hydrogen, haloges, alkyl, alkoxy, nitre, amine, or
alkylsulfonylamine:
W is —-NHR where R is hydrogen, alky), or haloatkyl; asd,
R! is hydrogen, alkyl, haloalkyl, alkaxy, acetyl, or aryl.

2 The process in accardance with claim | wherein X Y, Z, and R are
hydrogen, ang R' is methyl,

LS The process in accordance with claim | wherein X is 2-fluoro; Y iz 4-
chloro; Z and R are hydrogen; and R' is methyl.
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4. The process in accordance with claim | wherein said carbonylating is
conducesd in at least one argamic solveat,
5, The process in accordamce with claim i wherein said carbonylating is
conductzd at a temperarure in the range of about 0 °C to about 300 °C,
5 4 The process in accordancs with claim 1 wherein said carbonylating agent is
o
A
wherein R? and R’ arc tho same and are selected from the group consisting
of halogen, alkoxy. dichloromethoxy, trickloromethoxy, imidazol-1-yl, 2-
mothylimidazol-1-yl, phemoxy or naphthoxy wherein phenoxy and
10 naphthoxy are optionally substituted with halogen, alkoxy, or nitro; ar
wherein R? and R’ are different where R® is halogen, and R? is alkexy;
provided that if said carbonylating agent is selected wherein R? and R? are
chloro, at least one other carbonylating agent is also selected.
7 The pracess in accordance with claim | wherein said carbonylaging is
15 <onducted in the presence of an acid o base catalyst.
8 A precess for preparing a cornpound of fermula I:

20 comprised of condensing a hydrazonayl derivative of formula {A) with one
or mere ring-forming agent, wherein formula {A) is:
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W
H
% N ’)\ 5
A
Y
z
(&)

and wherein X and ¥ are judependently selected from hydrogen, halogen,
nitro, and amino;

Z is seleeted from hydrogen, halogen, alkyl, alkoxy, niwo, amino, or
alkylsulfonylamino;

W is halogen, -NCO, «OS0,CH,, -080,CF,, or -080,(p-CH,Ph}: and,

R! is hydragen, alky), haloalkyl, alkoxy, acetyl, or aryl.

g, The process in accordence with claim 8 wherein X, Y, Z, and R are
hydrogen; and R is methyl.

10.  The process in accordance with claim 8 wherein X is 2-flucro; Y is 4-
chiore, Z is hydrogen: and R' is methyl,

1. The process in accordance with claim 8 whercin said condensing is
conducted in at least one organic solvent,

t2.  The pracess in accordance with claim B wherein said condensinp is
conducted at a temperature in the range of about —.0 °C to about 200 °C,

13. The prcess in accordance with claim 8 wherein said ring-forming agent is
selected from a group consisting of sodium cyanate, potassium cyanate,
silver cysnate, methyl carbamate, ethyl varbamate, phenyl carbamate,
cyanic acid, 1socyanic acid, acetyl isocyanate, and trimethylsily] isocyanate.

14.  The ptotess in accardance with claim 11 wherein said solvent contains a
Teaction rate-promoting amount of water.

15.  The proeess mn accordance with claim 8 wlhetein said condensing is
conducted in the presence of a catalyst.

16. A compoung of formula (A):
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H W
N.. ’)\ 1
N R
Y
z
(A)

wheretn:
W is halogen, -NCO, -080,CH,, -0S0,CF,, -0804{p~CH,Ph); ar -NHR

0.

(40)

where R is hydrogen, alkyi, or haloalkyl;

X and Y are independently selected from hydrogen and balogen;

Z is selected from hydrogen, bhalogen, alkyl, alkoxy, nitro, amimo, or
alkylsubfonylamino; and,

R! is hydrogen, alkyl, haloalkyi, alkoxy, acetyl, or aryl.

The compound of claim 16 wherein W is halogen or -NHR where R is
hydrogen or difluoromethyl; X and Y are independently setected from
hydroges, chlorine, or fluorine; Z is hydmgen, bromo, iodo, nitro, amine,
or methylsulfonylaming; and R' is C, 10 C,, alkyi.

The compound of clain 6 wherein W is chlora or -NHR where R is
hydrogen; X and Y are hydrogen; Z is hydrogen, 5-piro, or 5-amino; and
R' is methyl, ethyl, or propyl.

The compound of claim 16 wherein W is chloro or -NHR where R is
hydrogen; X is 2-chloro or 2-fuore; ¥ end 7 are hydrogen; and R is
methyl, ethyi, or propyl.

The compound of clarm 156 wherein W is chlore or -NHR where R is
hydrogen; X is 2chlaro or 2-fiucro, ¥ is 4-chlorp, Z is hydrogen, 5-bromo,
$-todo, or 5-nitro; and R' is methyl, ethyl, or propyl.
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; and R is methyl. Certain ecompounds of formula {A) are novel
camposidions of matter. The process as deseribet hersin bas atility in providing compeunds of fannala (1) in wnexpectedly high
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wiemaanst Appacaton ko, PCTUS 00 £E240

FURTHER INFQRMATION CONTINUED FROM  FCTASA! 210

Continuation of Box 1.2

Claims Nas.: 8-12, 14-17 (all partially)

The initial phass of the gearch revealed a very iarge number of documants
relevant to the issue of novelty of claim 16 and 17. Se many documents
were retrieved that it is impossible to determine which parts of the
clatm may be satd to define subject-matter for which protection might
legitimately be sought (Article & PCT). For these reasons, a meaningful
saarch over the whole breadth of said claims is impgssiple. Consequently,
the search has been restricted to compounds as ciaimed in claims 18-20.

t7aim 8 does not meet the requirements of Article & PCT in that the
matter for whicn protection is sought is mot claarly defined. The term
"ring-forming agent" does not enable the skiTled person to determine
which technical features are necessary to perform the stated function.
The Tack of clarity is such as to render a meaningful complete search
impossible. Consequently, the search has beaen restricted to ring-forming
agents according to ¢latm 13.

The applicant's attention is drawn to the fact that claims, or parts of
tlaims, relating to inventions in respect of which no tnternational
search report has been established need not be the subject of an
interrational preliminary examination (Rule 86.1{e) PCT). The applicant
15 advised that the EFD pelicy when acting as an Internatfanal
preliminary Examining Authority is normally not te carry out a
preliminary examinatjon on matter which nas not heen searched. This is
the case irrespective of whether or not the cTaims are amended follawing
receipt of the search report ar during any Chapter [ procedure.
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Intenat anal Apoucation 4o, PCTUS 00 28240

FURTHER INFORMATION CONTINUED FROM  PCTASAS 210

This International Searching Authority found multiple (groups of)
inventigns in this international application, as follaws:

1. €laims: 1-7 and 16-20 (part)

Aiternattve synthesis of arylitriazolinanes of formula I by
carbonylation of amidrazones of formula A {claims 1-7) and
corresponding amidrazone $tarting materials {claims 16-20
{part)).

2. Claimg: 8-1% and 16-20 (part)

Rlternative synthesis of sryltriazelinenes aof formula 1 by
raackion of hydrazonoyl derivatives of formula A (claims
A-15) with a ring-forming agent and correspending
hydrazonoyl starting materials {¢lafms 16-20 {part)).
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