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Claim

1. A compound of the formula
A
)
D- v’
R

wherein
Ais -(CHR2),-CHR7-Z-;

-(CHR2)4-0-Z-;
-(CHR2),-S-Z-;
-O-CHR7-Z-;
-CR2=CR7-Z-;
-CR2=N-Z-;
CHR2-CR7=Y-; or
-CR2=CR2-Y=;
nis0,1or2;

D is CR2 or nitrogen;
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Z is carbonyl (C=0) or thiocarbonyl (C=5);

Y is carbon substituted with halo, alkoxy, alkynylthio or triazolyl;

and either

(i) R1 is alkyl, hydroxyalkyl, cyanoalkyl, hydrazidal and
derivatives thereof, oxadiazinyl and derivatives thereof,
cycloalkylalkyl, heterocyclylalkyl, phenyl, phenylalkyl, phenylcarbonyl,
alkenyl, haloalkenyl, phenylalkenyl, alkynylalkenyl, alkynyl,
haloalkynyl, phenylalkynyl, heterocyclyl, dialkynyl,
heterocyclylalkynyl, cycloalkylalkynyl, alkenylalkynyl, hydroxyalkynyl,
alkoxyalkynyl, alkanoyloxyalkynyl, formylalkynyl, trialkylsilylalkynyl,
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trialkyltinalkynyl, haloalkenylalkynyl, carboxyalkynyl, or alkoxy-
carbonylalkynyl;
R2 is hydrogen, (C1-Cs)alkyl, phenyl, or halogen;
R7 is hydrogen, (C1-Cz)alkyl, phenyl, halogen, alkynylalkenyl,
alkynyl, dialkynyl, haloalkynyl, or alkenylalkynyl;
R3 and R6 are independently hydrogen, alkoxy or halogen;
R4 is hydrogen, halogen, alkoxy or nitro; and
R5 is hydrogen, halogen, nitro, alkyl, alkoxy, alkylthio, haloalkyl,
haloalkoxy, haloalkylthio, phenyl, phenoxy or cyano;

or alternatively

(i) R2 and R3 together form a (C;-Cy)alkyl,
(Cz-Cy)alkylene or carbonyl link and R1, R4, RS, R6 and R7 are as above;
or alternatively

(iii) R2 and R7 together form a fused phenyl ring and R1, R3, R4,
R5 and R6 are as above;

and agronomically acceptable salts thereof;
provided when A is -CH;-CHj-(C=0)-, and Q is 4-chlorophenyl, R! is
not CH, C=CCHj or CH; CH(OH)CH,CHjs; when A is -CH,-CH,-(C=0)-,
and Q is 3,4-dichlorophenyl, R! is not CH,CH(OH)CH,CHj or
(CH;)30H; and when A is -CH,-CH)-(C=0)-, and Q is 4-methoxypheny],
R1is not (CHy);OH.
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°2"* INVENTION TITLE:

° 0.0 Dihydrohyridazinones, pyridazinones and related compounds as fungicides

The following statement is a full description of this invention, including the best method
« of performing it known to me/us:-




-1

This invention concerns substituted dihydropyridazinones,

pyridazinones and related compounds, compositions containing these
compounds and a method of controlling fungi by the use of a fungitoxic
amount of these compounds.

Although many different types of compounds are known for use as
fungicides, and, in particular, for use as agricultural fungicides, there is a
continuous demand for new agricultural fungicides. In particular, there is a

continuous demand for agricultural fungicides which are active against

e fungal diseases of rice. Accordingly, one aspect of this invention relates to the
o use of a class of pyridazinones, dihydropyridazinones and related compounds,
e and compositions containing them, in the control of agricultural fungal
e diseases, particularly in rice.
CIE Further, although different types of compounds are known for
use as human fungicides, there remains a need for additional non-toxic,
pathogenically selective comr~ ds useful to control fungal diseases in
cenent humans. Accordingly, this invention is also directed to such compounds for

pharmaceutical use, particularly for the control of fungal diseases in humans.

The compounds used in the present invention are pyridazinone-
related compounds of the formula

A

Jiee Q—( >
. D—N
ki

wherein
Ais -(CHR2),-CHR7-Z-;
-CF,-CFy-Z-;
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-(CHR2),-O-Z;
~(CHR?),-5-Z;
-O-CHR7-Z-;
-CR2=CR7-Z-;
-CR2=N-Z-;
CHR2-CR7=Y-; or
-CR2=CR2-Y=;

D is CR® or nitrogen;

Q is an aromatic group selected from
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Q
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Z is carbonyl (C=0), or thiocarbonyl (C=S);

Y is carbon substituted by halo, alkoxy, alkynylthio or triazolyl; wherein

R1 is alkyl, hydroxyalkyl, cyanoalkyl, hydrazidal and derivatives
thereof, cycloalkylalkyl, heterocyclylalkyl, phenyl, phenylalkyl,
phenylcarbonyl, alkenyl, haloalkenyl, phenylalkenyl, alkynylalkenyl, alkynyl,
haloalkynyl, phenylalkynyl, heterocyclyl, heterocyclylalkynyl,
cycloalkylalkynyl, alkenylalkynyl, hydroxyalkynyl. alkoxyélkynyl,
alkanoyloxyalkynyl, formylalkynyl, trialkylsilylalkynyl, trialkyltinalkynyl,
haloalkenylalkynyl, carboxyalkynyl, or alkoxy-carbonylalkynyl;

R? and R8 are independently hydrogen, (C1-C3)alkyl, phenyl, cyano or
halogen;

R7 can be hydrogen, (C1-C3)alkyl, phenyl], cyano or halogen, alkynyl,
alkynylalkenyl, dialkynyl, haloalkynyl, and alkenylalkynyl;

R3 and Ré are jndependently hydrogen, alkoxy or halogen;

R4 is hydrégen, halogen, alkoxy or nitro;

RS is hydrogen, halogen, nitro, alkyl, alkoxy, alkylthio, haloalky]l,
haloalkoxy, haloalkylthio, phenyl, phenoxy or cyano; or

R2 and R3 together form a (C;~Cs)alkyl, (C-Ca)alkylene or carbonyl link;

or

R —————— P
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R2 and R7 together form a fused phenyl or (C1-C3) cycloalkyl ring;

X is oxygen (O) or sulfur (S);

nis 0,1 or2;and

agronomically acceptable salts thereof.

Halo is bromo, fluoro, chloro, and iodo.

Alkyl is, for example, (C;-Cg) straight or branched alkyl, such as methyl,
ethyl, n-butyl or t-butyl. Hydroxyalkyl is, for example, hydroxy(C;-Cg)alkyl
such as 1-hydroxypropyl or 3-hydroxybutyl. Cyanoalkyl is, for example,
cyano(C;-Cg)alkyl such as cyanomethyl. The hydrazidal moiety is, for
example, terminal alkylhydride, such as acetylhydrazide, such that, for
example, an embodied compound having this R substituent can be 6-
halophenyl-2-acetylhydrazide 4,5-dihydropyridazinone. A non-terminal alkyl
hydride can have organic groups attached such as, for example, 6-halophenyl-
2-[N-acetylhydrazide-(N'-2,4-pentanedione-hydrazone)]-4,5-pyridazinone or,
for example, 6-halophenyl-2-[N-acetylhydrazide-(N'-halophenylhydrazone)]-
4,5-dihydropyridazinone. Further embodiments can include cyclicyzed forms
such as 6-halophenyl-2-(alkyl-1-pyrazoylmethylene)-4,5-dihydropyridazinone;
6-halophenyl-2-(1,3,4-oxadiazin-2-one-5-yl-methylene)-4,5-
dihydropyridazinore; or 6-halophenyl-2-[2,3,4-oxadiazin-2-one-3-(2'-alkynyl)-
5-yl-methylene]-4,5-dihydropyridazinone. Alkynyl substituents to such cyclic
compounds can include 2-pentynyl, 2-butynyl and 3-halo-2-propynyl. One
example can be 6-(4-chlorophenyl)-2-(1,3,4-oxodiazin-2-one-3-(3'-
iodopropargyl)-5-yl-methylene]-4,5-dihydropyridazinone.

An example of a heterocyclyl alkyl is 6-halophenyl-2-(alkyl-4-
isoxolylalkyl)-4,5—dih')rdropyridazinone.

Cycloalkylailkyl is, for example, (C3-Cg)cycloalkyl-(C;-Cg)alkyl such as
cyclopropylmethyl. Heterocyclylalkyl is, for example, heterocyclyl(C;-Cg)alkyl
such as 2,3-epoxypropyl or alkyl-2-furanylmethylene. Phenylalkyl is, for
example, phenyl(Cy-Cg)alkyl such as benzyl or 3-chlorobenzyl. Alkenyl is, for

oL




to
.
LA
oo
L]
Qo
]
0d9

°
LY ]
o0

°
9
LN}
oo
ado
°
°

-5 -

example, (C3-Cg)alkenyl such as 2-butenyl, 3-methyl-2-butenyl or allenyl.
Haloalkenyl is, for example, halo(C3-Cg)alkenyl such as 3-bromo-2-propenyl,
3,3-dibromo-2-propenyl or 4-bromo-2-butenyl. Phenylalkenyl is, for example,
phenyl(C3-Cg)alkenyl such as 3-phenyl-2-propenyl. Alkynylalkenyl is, for
example, (C3-Cg)alkynyl(Ca-Cg)alkenyl such as 3-(3-methyl-2-propynyl)-2-
propenyl or 3-acetyl.. v1-2-propenyl. Alkynyl is, for example, (C3-Cjg)alkynyl
or dialkynyl such as 2-propynyl, 2-butynyl, 1-methyl-2-butynyl, 2-pentynyl, 1-
methyl-2-pentynyl, 3-vinyl-2-propynyl, 3-pentynyl, 4-methyl-2-pentynyl, 5,5-
dimethyl-2-pentynyl, 2-hexynyl, penta-2,4-diynyl, 2-octynyl or 2-decynyl.
Haloalkynyl is for example, halo(C3-Ce)alkynyl such as 3-iodo-2-propynyl, 4-
chloro-2-butynyl, 4-bromo-2-butynyl, 4-fluoro-2-butynyl, 4,4-difluoro-2-
butynyl, 5-fluoro-2-pentynyl or 4-fluoro-2-pentynyl. Phenylalkynyl is, for
example, phenyl(C3-Cg) alkynyl such as 3-phenyl-2-propynyl or 3-(4-
chlorophenyl)-2-propynyl. Heterocyclylalkynyl is, for example, heterocyclyl
(C3-Ce) alkynyl such as 3-(2-thienyl)-2-propynyl. Cycloalkylalkynyl is, for
example, 3-cyclohexyl-2-propynyl or 4-cyclohexyl-2-butynyl. Alkenylalkynyl
is, for example, (C3-Cg)alkenyl(Cs-Cg)alkynyl such as 3-(vinyl)-2-propynyl, 3-(2-
methylvinyl)-2-propynyl or 3-(2-propenyl)-2-propynyl. Hydroxyalkynyl is, for
example, hydroxy(C3-Cg)alkynyl such as 5-hydroxy-2-pentynyl or 4-hydroxy-2-
pentynyl. Alkoxyalkynyl is, for example, (C1-Cg)alkoxy(C3-Cg)alkynyl such as 4-
methoxy-2-pentynyl or 4,4-diethoxy-2-butynyl. Alkanoyloxyalkynyl is, for
example, (C1-Cg)alkanoyloxy(C3-Cg)alkynyl such as 4-acetyloxy-2-pentynyl.
Formyalkynyl is, for example, formyl(C3-Cg)alkynyl such as 3-formyl-2-
propynyl. Trialkylsilylalkynyl is, for example tri(C;-Cg)alkylsilyl(C3-Ce) alkynyl
such as 3-trimeth;flsilyl-Z-propynyl. Trialkyltinalkynyl is, for example, tri(C;-
Celalkyltin(¢  “¢)alkynyl such as 3-(tri-n-butyltin)-2-propynyl.

Haloalkenylalx, |1 is, for example, halo(C3-Cg)alkenyl(C3-Cg)alkynyl such as 3- |
(1,2,2-trifluorovinyl)-2-propynyl. Carboxyalkynyl is, for example, carboxy(Ca-
Cg)alkynyl such as 3-carboxy-2-propynyl. Alkoxycarbonylalkynyl is, for
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example, (C;-Cg)alkoxycarbonyl- (C3-Cg)alkynyl such as 3-(methoxycarbonyl)-2-
propynyl and the like.

R2 and R3 can be linked together to form a (C;-Ca)alkyl, (C-Cz)alkylene
or carbonyl link which can be, for example, a relatively simple linear chain
link, such as in 4,4a,5,6-tetrahydro-8-halo[h]-cinnolin-2-R1-3-one or the 5,6-
dihydro form thereof. R2 and R3 can be linked together in a (C;-Cs)alkyl, (Cp-
Cz)alkylene or carbonyl link other than a simple linear chain, such as the
fused ring structure exemplified by 8-R'-acenaphtho-[1,2c]pyridazin-9-one.

R2 and R7 can be linked together to form a fused phenyl ring.

The term "heterocyclyl" includes five- and six-membered aromatic,
partially saturated or saturated rings or bicyclic ring systems containing up to
10 atoms containing one hetero atom selected from the group of oxygen,
sulfur, or nitrogen. Examples include thienyl, epoxy, benzothienyl, pyridyl,
quinolyl and the like.

Further, in accordance with the present invention, there are provided
compositions containing the above described compounds of the instant
invention. In addition, many of the compounds useful in this invention are
novel. The compounds which are new include compounds wherein R1 is

alkynyl or substituted alkynyl.

In one embodiment of the invention the compounds which are useful
have the structure

wherein

Ais -(CHR?),-CHR7-Z-;




-CR2=CR7-Z-;
-CR2=N-Z-;
-CHR2-CR7=Y-; or
-CR2=CR2-Y=;

D is CR8 or nitrogen;

Q is an aromatic group selected from

(/i\ CH:=CH-—
L PO, O

RS R4 9 R?

- Q0000

° ° R4
soo 0 R4
LX) e: —_ /\> [ \§
o sa § /
o & X X
R3 ’ R® T
: . :‘: . \ CHZ \ CHz CH2
* sk . ’ R3 Q ’ or Ra /\Q‘
Z is carbonyl (C=0) or thiocarbonyl (C=5);
Y is carhon substituted by halo, (C1-Cgalkoxy, (C3-Cg)alkynylthio or
o : triazolyl; .
AR wherein

R1 is (C;-Cg) straight or branched alkyl, hydroxy(C;-Cg)alkyl, cyano(C;-
Ce)alkyl, (C3-Cg)cycloalkylalkyl, (C1-Cg)alkyl, heterocyclyl(Cq-Cg)alkyl, phenyl,
phenyl(C;-Cg)alkyl, (C3-Cg)alkenyl, halo(C3-Cg)alkenyl, phenyl(C3-Cg)alkenyl,
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(C3-Cg)alkynyl(Cy-Ce)alkenyl, (C3-C1p) alkynyl, (C4-Cao)dialkynyl, halo(C3-
Cs)alkynyl, phenyl(Cs-Cg)alkynyl, heterocyclyl(C3-Cg)alkynyl, (Cs-
Ce)cycloalkyl(C3-Cg)alkynyl, (C3-Cg) alkenyl(C3-Cg)alkynyl, hydroxy(Cs-
Ces)alkynyl, (C1-Cg)alkoxy(C3-Cg) alkynyl, (C1-Cg)alkanoyloxy(Cs-Cg)alkynyl,
formyl(C3-Cg)alkynyl, tii-(C;-Cg)alkylsilyl(Cs-Cg)alkynyl, tri(C;-Ce)alkyltin(Cs-
Ce)alkynyl, halo(C3-Cg)alkenyl(C3-Cg)alkynyl, carboxy(Cs-Cg)alkynyl, or (C3-
Cs)alkoxycarbonyl(C3-Cg)alkynyl.

R7 is hydrogen, (C;-C3)alkyl, phenyl, cyano, halogen, (C3-Cjg)alkynyl,
(C3-Cg)alkynyl(Cz-Cglalkenyl, (C4-Cap)dialkynyl, halo(C3-Cg)alkynyl, or (Cs-
Cg)alkenyl(C3-Cg)alkynyl;

R8 is hydrogen, (C;-Cz)alkyl, phenyl, cyano or halogen;

R3 and Ré are independently hydrogen, or halogen

R4 is hydrogern, halogen, (C1-Cg)alkoxy or nitro;

R5 is hydrogen, halogen, nitro, (C;-Cg)alkyl, (C1-Cg)alkoxy, (C1-Ce)
alkyithio, halo(Cy-Cg)alkyl, halo(C;-Cg)alkoxy, halo(Cq-Cs)alkylthio, phenyl,
phenoxy or cyano; or ,

R2 aind R3 together form a (C1-Ca)alkyl, (C2-C3)alkylene or “zrbonyl link;
or

R2 and R7 together form a fused phenyl ring;

X is oxygen (O) or sulfur (S); and

nis 0,1 or 2; and

agronomically acceptable salts thereof.

In a more preferred embodiment of the invention the compounds

used have the formula

Ré R2 W’
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wherein

R1 is (C1-Cs) straight or branched aikyl, hydroxy(C1-Cg)alkyl, cyano(C;-
Celalkyl, (C3-Cg)cycloalkyl(C1-Cg)alkyl, heterc~yclyl(C1-Ce)alkyl, phenyl,
phenyl(C;-Cg)alkyl, (C3-Cg)alkenyl, halo(C3-Cg)alkenyl, phenyl(C3-Cg)alkenyl,
(C3-Cy)alkynyl(Cy-Cg)alkenyl, (C3-Cip)alkynyl, (C4-Cao)dialkynyl, halo(Cs-
Ce)alkynyl, phenyl(C3-Cg)alkynyl, heterocyclyl(C3-Cg)alkynyl, (Cs-
Ce)cydloalkyl(C3-Cg)alkynyl,
(C3-Cg)alkenyl(C3-Cg)alkynyl, hydroxy(C3-Ce)alkynyl,
(C1-Ce)alkoxy(C3-Cg)alkynyl, (C1-Cg)alkanoyloxy(C3z-Cg)alkynyl, formyl(Cs-
Ce)alkynyl, tri(C;-Cg)alkylsilyl(C3-Cg)alkynyl, tri(C;-Cg)alkyltin(C3-Cg)alkynyl,
halo(C3-Cg)alkenyl(C3-Cg)alkynyl, carboxy(C3-Cg)alkynyl, or (C:-
Cs)alkoxycarbonyl(Cs-Cg)alkynyl;

R2 is hydrogen or (C;-Cg)alkyl;

R3 is hydrogen, halogen, (C;-Cg)alkyl, or (C;-Cg)alkoxy; or

R2 and R3 together form a (C;-Cz)alkyl, (C2-C3s)alkenyl or carbonyl link;

R4 is hydrogen, (C;1-Cg)alkyl, halogen or nitro;

RS is hydrogen, (C1-Cg)alkyl, (C1-Cs)alkoxy, phenoxy,
halo(C1-Cg)alkyl, (C;-Cg)alkylthio, cyano, phenyl, hai={C;-Cs)alkoxy or
halogen;

Ré is hydrogen or halogen; and

R7 is hydrogen, (C;-Cs)alkyl, phenyl or halogen,
(C3-Cyo)alkynyl, (C3-Cg)alkynyl(Co-Cg)alkenyl, (C4-Cap)dialkynyl, halo(Cs-
Ce)alkynyl, or (C3-Cg)alkenyl(C3-Cg)alkynyl;
and agronomically atceptable salts thereof.

More preferred are compounds wherein

R1 is (C3-Cjplalkynyl, (C3-Cg)alkenyl, (C3-Cg)alkenyl(C3-Cg)alkynyl or (C3-
Gslalkynyl(C3-Cg)alkenyl;

R2 is hydrogen or (C1-Cg)alkyl;

B ad
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R3 is hydrogen, halo or (C;-Cg)alkoxy;

R2 and R3 together form a (C;1-Cs)alkyl, (C3-Cj)alkenyl or carbonyl link;

R4 is hydrogen, halo or (C;-Cg)alkyl;

RS is hydrogen, halo or halo(C1-Cg)alkoxy;

Ré is hydrogen or fluoro; and

R7 is hydrogen.

Even more preferred compounds of this embodiment are compounds
wherein R1 is 2-pentynyl, 2-hexynyl, 3-vinyl-2-propynyl, 4-fluoro-2-pentynyl,
5-fluoro-2-pentynyl, or 3-(1-propenyl)-2-propynyl, R2 is hydrogen, R3 is
hydrogen, R2 and R3 can together form a (C;-Cs)alkyl link; and

R4 is hydrogen, methyl, chloro or fluoro, RS is chloro, fluoro, bromo or
trifluoromethoxy, Ré is hydrogen or fluorc and R7 is hydrogen.

Preferred compounds where R1 is 2-pentynyl are those in which R2, R3,
Ré and R7 are hydrogen, RS is chloro and R4 is hydrogen or fluoro.

In a second preferred embodiment are compounds of the structure

R6 R?2 R’

RS \ (@)
N—N
Rt R® 1‘11

wherein

R1 is (C3-Cg)alkynyl, (Co-Cg)alkynyl(C3-Cg)alkynyl, halo(C3-Cg) alkynyl,
(C2-Ce)alkenyl(C3-Cg)alkynyl or tri-((C1-Cg)alkyl)in(C3-Cg)- alkynyl;

R2 is hydrogen or halogen;

R3 is hydregen or (C1-Cg)alkyl; or

R2 and R3 fogether form a (C;-Ca)alkyl, (Cz-Cs)alkenyl or carbonyl link;

R4 is hydrogen, halogen or (C;-Cg)alkyl;

RS is hydrogen, halogen, (C1-Cs)alkyl; or (C1-Cg)alkoxy;

Ré is hydrogen or halogen; and
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R7 is hydrogen or halogen; and
agronomically acceptable salts thereof.

More preferred compounds of this embodiment are compounds
wherein R1 is (C3-Cg)alkynyl;

R2 is hydrogen or halo;

R2 and R3 together form a (C;-Cj)alkyl link;

R3 is hydrogen or (C;-Cg)alkyl;

R4 is hydrogen, halo or (C1-Cg)alkyl;

RS is hydrogen, halo, (C;-Cg)alkyl, or (C1-Cg)alkoxy;

Ré is hydrogen or fluoro; and

R7 is hydrogen or fluoro.

Even more preferred are compounds wherein R! is 2-pentynyl, 4-fluoro-
2-pentynyl, 3-vinyl-2-propynyl, or 5-fluoro-2-pentynyl, R2 is hydrogen, R3 is
hydrogen, R2 and R3 together form a (C;-Ca)alkyl link;

R4 is hydrogen, fluoro or chloro, RS is fluoro, chloro or bromo, R6 is
hydrogen, and R7 is hydrogen.

Most preferred are compounds wherein R! is 2-pentynyl; R2, R3, R6é and
R7 are hydrogen; R? is hydrogen or fluoro and RS is chloro.

Certain compounds which are useful in the method of the instant
invention are known and commercially available. However, they have not
previously been disclosed to be active against Pyricularia oryzae and thus they
have not been disclosed to be active in the method of the instant invention.
These compounds include compounds 1-5 listed in Table I below.

The dihydropyridazinone compounds of the instant invention are
prepared, for examplie, by a two-step sequence starting from an arylketo acid or
ester of the formula

O O
Q —yl CH,CH, (IZIOR"’
il

P,
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wherein Q is as defined in Formula I above and Ra is hydrogen or alkyl.
§ Compound II is reacted with about an equivalent of hydrazine or a
substituted hydrazine having the formula
H,NNHRP
m

wherein Rb is hydrogen to yield a compound having the formula

N-N
\Rb
» IV
e Examples of suitable solvents for this reaction include alcohols, such as
; (::EZ ‘ ethanol, n-propanol or n-butanoi. The reaction is generally carried out at
g ‘e i e‘: about atmospheric pressure at a temperature of from about -10°C to about
L ceed 200°C. Preferably, the temperature erployed is in the range of from about

Cetest 25°C to about 150°C, more preferably from about 50°C to about 125°C.
The compound of Formula IV wherein Rb is hydrogen is then alkylated

using the appropriate alkylating agent, for example an alkynyl mesylate or

cnanel alkynyl halide, by a standard N-alkylation procedure, for example, using
.:-:-: sodium hydride in an aprotic polar solvent such as dimethylformamide

o (DMF) or by using a phase transfer catalyst such as tetrabutylammonium
e hydrogen sulfate to obtain the desired dihydro-pyridazinone (formula IV b

wherein Rb is not hydrogen) of the instant invention. The reaction is )

RYSTN generally carried out at a temperature of from about -10°C to about 250°C. |
. ::'; More preferably, the reaction is carried out at a temperature of from about

" 20°C to about 100°C.

The dihydropyridazinone of Formula IV wherein Rb is hydrogen can be
converted to the corresponding pyridazinone of the invention, for example,

by bromine oxidation. The reaction is generally carried out in an organic acid

o R
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solvent such as acetic acid at a temperature of from about 0°C to about 150°C.
More preferably, the temperature ranges from about 20°C to about 100°C,
more particularly from about 50°C to about 75°C.

The starting arylketoacids can be obtained from commercial sources or
prepared by procedures known in the literature such as 1) Friedel-Crafts
acylation of aromatic compounds with succinic anhydride, 2) a malonic ester
condensation (the preparation of bis-(di-t-butyl-carboxy)ethylcarboxyethane
from di-t-butylmalonate, acylation with an aromatic acyl chloride and
decarboxylation of the ketotriester) or 3) a Claisen condensation.

Typically, the alkynyl mesylates and alkynyl nalides used in the

alkylation step of the procedure are prepared by means known in the art, for

et example:
St a) from commercially available alcohols
CHj, 50, Cl LiBr
R7—C=CCH,0H — R7—C=CCH,050,CH; — R7—C=C CH,Br
I b) from commercially available alkynes
e o»
1) n-BuLi :
R’—C=CH —— R7—C=CCH(OH)R —» as in scheme a
2) RCHO
. - EtMgBr
R'—C=CH * (CHZO) n —— R’—C=CCH,0H
e Et,0
TR ) from propargyl chloride
Phe-A n-BuLi RCHO
be # CICH,C=CH ——— CICH,CECLi ———= CICH,C=CCH(OH)R
§ seu e AO / COZ
i "ea® o N
i . )
epueey CICH,C=CCH,CH,0H CICH,C=CCOOH

wherein R7 is alkyl, cycloalkyl, etc. and R is, for example, alkyl.
Additionally, the alkynyl group can be modified after the alkylation step

has taken place, for example by treatment with diethylaminosulfur trifluoride
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(DAST), acetic anhydride, alcohol/hydrogen chloride to add fluorine, acetyl or
an alkoxy group to the carbon alpha to the alkynyl or treatment with a
haloalkene in the presence of bis(triphenylphosphine)palladium dichloride,
copper(I) iodide and triethylamine to add an alkenyl group to the alpha

carbon of the alkyne:

a)
C'mo OH  DAST cn—@ﬂo F
| N-N

|
J— |
R R
Il o}
(HgCC 2 O Il
—_— Cl \ (o] O—CCH,
N-N |
|
CH,C=s CCH
R
CH,OH/HCI
—_— a \ O  ocH,
N-N. I
CH,C = CCH
R

b)

R! I
\ * -
N—N RI/ \R:’

CH,C==cH

Cul/TEA

G—©_<:>=° | §

N
LH2C=(_—C =CRIR? ; i‘

! l {(CgHg) 3PLPACl,

R !
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The pyridinones are prepared, for example, by cyclization of 2-
aryldialkylamino propenals (V) and a cyanoacetamide (VI) in the presence of

base to yield the corresponding 3-cyano-5-aryl-pyridinone (VII)

R3.RS @—C:C-N(alkyl)z
— | NaOCH,

C=0
' NCCH,C(=O)NH,
H L= 2
Vi b
v VIl

which is then hydrolyzed and decarboxylated to yield. the pyridinone (VIII).

H

VIII
The pyridinone is alkylated as described above for the dihydropyridazinones
to yield compounds of the invention.

Examples of suitable solvents for the cyclization reaction include
alcohols, such as methanol or ethanol. Examples of suitable bases include
sodium methoxide and sodium ethoxide. The reaction is generally carried out
at about atmospheric pressure at a temperature of from about 25°C to about
250°C. Preferably, the temperature employed is in the range of from about
50°C to about 200°C, more preferably from about 100°C to about 150°C.

The hydrolysis and decarboxylation step is typically carried out in a strong
acid such as 85% H3POy4 or concentrated sulfuric acid at atmospheric pressure
at temperatures between 50 and 200°C, preferably between 100-150°C.

The starting pyri‘midinones (IX) can be made by

IX

Ermmereax
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cydlizing 2-aryl dialkylamino propenals (V) with urea in the presence of acid.
Preferred acids are mineral acids such as hydrochloric acid. Preferred solvents
are polar solvents, for example alcohols such as ethanol. The reaction is
preferably carried out at atmospheric pressure at a temperature between 20
and 200°C, more preferably between 50 and 150°C. The alkylation is then
carried out as described above for the dihydropyridazinones.

The starting oxadiazin-2-ones (X) can be prepared
AYe
0]
R3~R6 —O_C F
T\,
H

X

by reacting an a-hydroxy acetophenone (XI) with ethyl carbazate (XII) in
0

CH3CH20’IL NHNH,
/ \__cHoH XII / \__cH0H
RR—=- / © RORE —— N-N -CO,CH,CH,
= H

X1

XIII
a polar solvent, for example, an alcohol such as ethanol preferably at a

temperature between 0 and 150°C, more preferably between 15 and 70°C to
obtain compound XIII which is then cyclized in a polar solvent, for example,
an alcohol such as ethanol, in the presence of base such as sodium hydride to
yield the oxadiazin-2-one (X). Alkylation as described above for the
dihydropyridazinones yields compounds of the instant invention.

The starting oxadiazin-5-ones (XIV) can be prepared by reacting a
. 7\ 0
o
RORS —Q_C>=
N\,
H

XIv
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substituted benzoic hydrazide (XV) with a haloacetyl chloride (XVI) in

0
B HH
/ \ NHNH, “ XVI CHCl </ \ N-N
RR == O - RRS-- (\O )—CHZQ

XV XVII

an aprotic solvent such as dioxane, tetrahydrofuran, glyme or other poylether,
preferably at a temperature between 0 and 150°C, more preferably between 50
and 100°C to obtain compound XVII which is subsequently cyclized in the
presence of a base such as sodium hydroxide to yield the oxadiazin-5-one
(XIV). Alkylation as described above for the dihydropyridazinones yields
compounds of the instant invention.

The starting thiadiazin-2-ones (XVIII) can be prepared by reacting a
AYe
R3-R6 ®—<—' >=O
— N—N
H

XVIII
phenacyl halide (XIX), preferably a phenacyl bromide, with an
alkoxythiocarbonyl hydrazine (XX) such as methyl thiccarbazate in a

S
/ \___cHx A E
Rs-Rs—'Q—«O 2 H,NNH X Oalkyl coge _/C\>_€ >=O
o = N

XIX

XVIII H
polar solvent such as acetonitrile, dimethylformamide or an alcchol, more

preferably acetonitrile, preferably at a temperature between 0 and 150°C, more
preferably between 50 and 100°C to obtain compound XVIII. Alkylation as
described above for the dihydropyridazinones yields compounds of the

instant invention.

The starting indenopyridazinones (XXI), wherein R8 is hydrogen or
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R8

RO-RS —O \ ©

(C1-Cg)alkyl, can be prepared by carboxymethylating the appropriate indanone
(XXII) using an agent such as dimethylcarbonate in the presence of base such
as sodium hydride and an aprotic solvent such as dimethoxyethane, followed

by alkylation with an agent such as ethyl bromoacetate in the presence of base

e el such as sodium hydride and an aprotic solvent such as dimethylformamide
N to obtain the diester (XXIII).
N R® RS
g 1. (CH,0),CO /\jzfooma
¢ : ° : . - CH,COOCH,
Ra'RS—O > 2. BrCH, COOCH, RS'RS"O )
XX1I XXIII
The diester is subsequently decarboxylated and hydrolyzed using standard

“oeeed procedures, preferably heating in a aqueous acid solution, more preferably,
':::.: refluxing in aqueous hydrochloric acid to obtain the corresponding ketoacid (

cves XXIV) which is cyclized and alkylated as described above

XXIV

for the dihydropyridazinones to yield compounds of the instant invention.

The following examples will further illustrate this invention, but are not

g e
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intended to limit it in any way. In Tables I to IIl examples of compounds of
the invention are listed. For compounds that are new, elemental analyses are
listed in Table IV or proton NMR data is listed in Table V. Specific

illustrative preparations of the compounds are described after Table V.
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Cl

Cl
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Cl
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Cl
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OC¢Hs
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TABLE I
R R2 R?
RS \
N—N
|
R4 R3 Rl
Compound
Number R! R2 RS R¢
1.  CH,C=CCHj H H H
2. (CH7)20OH H H H
3. CH;CH(OH)CH,CHj H H Cl
4. CH;CH(OH)CH,CHj; H H H
e . 5. (CHp)30H H H Cl
“e oo 6. CH,C=CH H H H
oo 7. (CH);CHj H H H
sess 8. CH,CH=CHCHj; H H H
R 9. CH2C=CCHj; H H H
Do 10.  CHyC¢Hs H H H
el 11. CH,C=CCHj H H H
. o 12  CH,C=CCH,CHj H H H
oteo 13. CH,C=CCHj3 H H H
14. CgHs H H H
15. C(CH3)3 H H H
16. = C(=0)C¢Hs H H H
17. CH;C=CC¢H5s H H H
sseves 18. CH,C=CCHj H H H
00w 19. CH,C=CCHj; H Cl H
‘e’ 20. CH,C=CCHj; H H F
21. CH,CH,C=CCHj3 H H H
AN 22.  CH(CH3)C=CCHj H H H
T 23. CH,C=CCHj H H Cl
coee 25. CH:‘A H H H
et 2. CH,C=CCHj CH3; H H
save o : 27. CHZCECCH3 ! H H H
N 28. CHoC=CCH,CHj3 H H
29.  CH,C=CCH,CH,>CHj H H H
30. CH,C=CCHj3; H H H
31. CH,C=CCHj H H H
32. CH,CH=C(CHs), H H H
33. CH,C=CCHj H H H
34. CH,C=CCH(CHj3), H H H

Cl1
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40.
41.
42.
43.
45.
47.
49.
50.
51.
52.
53.
55.

57.

67.

70.
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Compound
Number
35. CH,CN
en—l_J
36. 8
37. CH4C=CCHj;
38. CH,C=CCH3
39. CH,C=CCH3;

CH,C=CCH,;CH3
CHzcECCH2CH3
CH,C=CCHj;
CHzCECCH2CH3
CH,C=CCH,CHj3;
CH,C=CC(CH3)=CHj
CH,C=CC(CHas)3
CH,C=CCH(CH3)OH
CH,C=CCH(CH3)CCH3;

CH,C=CCH(CH3)OC(=0)CH;

CH,C=CCH,CH,0OH
CH,C=CCH,CHyF
CH=C=CH,
CH,C=CCHFCHj3;
CH,C=CCOOH
CH,C=CCOOCH;3
CH,;C=CCH=CH,
CH,C=CCH,CHj3
CH,C=CCHj3;
CH2C=CCH,CH3
CH,C=lI
CH,C=CCH,CHj;
CH,C=CCH;,CHj3;
CH,C=CCHj3;
CH,C=CCH,CH3;
CH,C=CCH,CH3
CH,C=CCH,CHj3

CH,C=CCgHq-4-Cl
CH,CH=CHBr
CH,CH=CHC=CCH(CH3),
CH,C=CCH;Br
CH,C=CCH,Cl
CH,;C=CCH,CHj;
CH,C=CCH,CH3
CH,;CH=C(Br)CH3Br
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Compound
Number R1
76. CH,C=CCH,F
)
77. CH,C==C VAR
78.  CH,C=CCF=CF,
79. CH,C=CCH,CHj;
80. CH;C=CCH,CHj
81. CH,;C=CCH,CHj;
82.  CH,C=CCH,CHj;
83. CH;C=CCHj;
84. CH,CH=CHC=CH
85. CH,C=C(CH3)¢CH3;
86. CH,C=CCSi(CH3)3
87. CH,C=CCH(OCH,CH3s),
88. CH,C=CCHO
89. CH,C=CCHF,
90. CH,C=CCH,CHj
91. CH,C=CCH,CHj;
92. CH;C=CCH,CHj3
93. CH,C=CC=CH
94, CHC=C
9. CH,C=CCH;g
96. CHyC=C(CH,)4CHj3
97. CH,C=CCH,CH>
98. CH,C=CCH,CH;3
99. CH2C=CCH,CHj;
100. CH,C=CCH=CH,
101. CH;C=CCH=CHCHj3;
102.  CHH,C=CCH=CHCHj(cis)
103. CH;C=CCH=CHCHj(trans)
104. CH,;C=CCH,CH;
105. CH,C¢H5-3C1
201 CH;j :
203 @37 '
207 CH,C=CCH,CHj;
208 CH(CH3)C=CCH,CH3 H
209 CH,C=CCH,CHj;
210 CH,C=CCH,CHj
211 CH,C=CCH,CHj3;
212 CH,C=CCH,CHj3

R2

on

v ariliasiie ila silfesiiesilfe oiile sila vilfa siffe oiife sie sie viffe sl e bRe o
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R3 R4
H H
H H
H H
H H
H H
H H
H H
H F
H H
H H
H H
H H
H H
H H
H F
H H
H F
H H
H H
H H
H H
H F
H F
OCH3 H
H F
H H
H H
H H
H Cl
H H
H H
H H
H H
H C
F H
CH; H
Cl H
OCH3 H

—

RS
Cl

Cl

Cl
CeHs
CH3
OCH3

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Br
OCF3
Cl

Cl

R6 R?
H H
H H
H H
H H
H H
H H
H H
H H
H H
H H
H H
H H
H H
H H
F H
H H
H H
H H
H H
H H
H H
H H
F H
H H
H H
H H
H H
H H
H H
H H
H H
H CH,C=CH,CHj3;
H
H H
H H
H H
H H
H H

R




Compound
4 Number R1
3 213 CH,C=CCH,CHs
- ’-, 214 CH,;C=CCH,CHj;
215 CH,;C=CCH,CHj;
: 216 CH,C=CCH,CH;
4 217 CH,C=CCHH,CHj
‘f 218 CH,C=CCH,CHj
: 219 CH,C= CCH,CH3
220 CHC=CCH,CH;
: 221 CH,C=CCH,CH;j;
;7 222 CH,C=CCH,CHj3
7 223 CH,C=CCH,CHj
g 224 CH,C=CCH,CHj3
t 225 CH,C=CCH,CH;3
g 226 CH,C=CCH,CHj;
i
s e =N
e CH2—_ b
Clat 231
| e 233 CH,CONHNH;,
: ¢ oo O
y\% CH, —ILN N=
234 ©
o
2% CH2 .N
os” : L N°TQ
RIS 237 =
00
CHZ —<\ N
.° : : ': 238 N~°
N-
239
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CF3 H

F H
CH; H

Cl H

CN H

CF; H
OCH3H
OCH3CHj3
Cl OCHj3
Br F
NO2 OCHj;
F F

F CHgj
CH3z OCH;
H Cl

H Cl

H Cl

H Cl

H Cl1

H Cl
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Compound
Number R1 R2 RS R4 RS
@]
CH. —4
2 N* N= OH
CL
240 CL H H H CCl
00
CHz _<\ N
241 N“"Ne,; H H H a
TABLE I
¢ ovas * R6 RZ R7
ow e : N 5 O
Sl K \
° 4 o0 N - N
|
R* RS Rl
Compound
. Number R1 R2 R3  R¢ RS
LR 108. CH,C=CCHj; H H H Cl
e . 109. CH,C=CCH,CH3; H H H Cl
' 212, CH,;C=CCH,CHj H H H CHCH;
. 111. CH,C=CCH,CHj3 H H H C(CHa)s
112. CH,C=CCH,CHj; H H Cl Cl
-; 113. CH,C=CCH,CHj H H CHz ClI
P 114. CH;C=CCHj; H H CHj Cl
- 115. CH,C=CCH,CHj H CH; H Cl
J "o 116. CH,C=CCH; H CHs H Cl
*g;i verel 117. CH;C=CCH;CHj H H H OCH,CHs H
118. CH,C=CH H H H Cl
: 119. CH,CH=CCH=CH; H H H Cl
120. CH,C=CCH,CHj; H H F Cl
121.. - CH,C=CCH,"Hj H H H Br
122. CH,C=CCHj3"H3 F H H Cl
123. = CH,C=CCH,CHj3 F H H Cl
124. CHyC=CSn(C4Ho-n)3 H H H Cl
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125.
126.
127.
128.
129.
130.
131.

204

CH,C=CC=CH
CH,C=CCH,CHj;
CH,C=CCH,;CHj;
CH,;C=CCH=CHj
CH,C=CCH,CHj;
CH,C=CCHFCH;3;
CH,C=CCH,;CH,F

I
N
[¢]

I

H H H Cl
H H F H
H H F Br
H H F Cl
H H Cl F
H H H Cl
H H H Cl

/

o)|\ H H H Cl

228 CHC=CCH,CHjs @ H H H

24.

106.

TABLE III
Cl —@—CH =CH —<—>=0
N—N
CH,C=CCH;,
FFFF
Cl \ (@]
N—N

CH,C=CCH,CH,
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107.
(CH3)3C‘@—CH=CH——<—>=O
N~N
CH,C=CCH,
132.
0
O)—
N N—~N
CH,C==CCHs,
133.
N O \ ©
N—N

CH,C=CCH,




- 27 -

134.

138.

PR 136.

N—N

Tetest CH,C=CCH,CH,

137.

i ' CH,C=CCH,
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138.

@ cI:HZCECCH3
oC

Hj
139.

\ O
N—N

CH,C=CCH,

(D=

N—N

140.

CH,C=CCH,

141.

CH,C=CCH,

142.
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CH,C=CCH,CH,

143.

Cl \ O

CH,C=CCH,CH,
144.

Sgige

N—N

CH,C=CCH,CH,

CH,C=CCH,CHj,

145.

b
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146.

Cl- O]
\

CH,C=CCH,CH,

147.

148.

S4aNs] CH,C=CCH,CH,

149,

oL >
LR & Cl N O

: L CH,C=CCH,CH,
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CH,C==CCH,CH;,

150.

151.

Cl

H,CCH,C== CCH,

N-=N
N—=N

CH,C==CCH,CH,

CH,C ==CCH,CH;

152.

153.

iy “pien A
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154.
CHQ_C E CCH2CH3

N—N
c1-—©——// o
O

155.
CH,C==CCH,CH,

N—N

156.
CH,C=CCH =CH,

157.

a
N—N

CH,C=CCH,CH;

158.

o S

-




CH,C==CCH,CH,

18] 159.

N\
Cl \ \ N, \II\I
N_T \=

CH,C=CCH,CH,
o 160.

1Tl

Ceeast CIWBr

.- . .“';' "'/ N—N

_ I CH,CEZ=CCH,CH,
| 161.

B 0

: al o)
'> tItt(E —@_<\ _F

. ¢ N—N

CH,C=CCH,CH;

162.
P C1—<: >-——< >=
- '
€ Cc&‘{- )

CH2C —t CCIEIzCH3
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Cm) Calculated Found
No. %C %H %N %C %H %N
TABLE IV
ELEMENTAL ANALYSES
Cmpd Calculated Found
No. %C %H %N %C %H %N
6. 63.39 4.49 11.3% 6622  5.66 8.92
7. 63.51 6.47 10.58 63.84  6.88 8.92
8. 64.00 5.75 10.66 64.05 577 10.46
10. 68.35 5.06 9.37 68.60 521 9.09
11. 70.29 6.29 10.92 7021 655 9.97
12. 65.57 5.50 10.19 6534  5.63 9.43
R 13. 68.87 5.41 11.50 68.63 529 11.24
e 14, 67.49 4.57 9.84 67.66  4.53 9.68
et 15. 6211 850 1035  63.70  6.50 10.02
. on. 16. 65.28 4.18 8.96 68.83  4.17 9.30
17. 70.69 4.68 8.68 68.42  4.70 7.53
18. 74.97 6.71 11.65 7464  6.79 11.31
. o 19. 56.96 410 9.49 5697  4.60 8.70
20. 65.68 5.51 10.11 64.69 552 10.06
' 21. 65.57 5.50 10.20 6529 530 10.36
22. 65.57  5.50 10.20 6525 522 10.16
23, 56.95 4.07 9.45 57.19  4.18 9.16
. 24. 77.92 7.79 9.09 7512  7.67 " 8.85
25. 64.00 5.75 10.66 63.75  5.67 10.96
e 26. 65.57  5.50 10.20 63.70 547 9.68
e 27. 65.57 5.50 10.20 6337 532 9.96
28. 5827  4.56 9.06 58.58  4.55 8.82
oo o 29. 66.51 5.96 9.71 67.73  6.57 8.77
31. 55.00 4.26 9.18 5792 539 8.05
32. 65.10 5.79 10.13 64.07 613 9.70
33. 75.45 5.69 8.80 7464 559 8.77
e 34. 66.54 5.93 9.70 66.36  5.89 9.59
vgeeet 35. 58.19 4.07 16.96 58.05  4.15 16.68
36. 59.11 4,30 9.19 58.88  4.16 8.80
37. 6450 ° 5.02 10.74 64.06 493 10.60
38, 56.50 4.14 9.52 56.73  4.06 9.34
39. 54.99 3.93 9.17 55.70  3.90 14.03
40. 56.34  4.38 8.76 56.70  4.38 13.85
41. 62.34  4.87 9.09 6235  4.84 9.06
42, 61.22  4.42 9.52 60.48  4.40 9.55
43. 53.71 4.20 7.83 52.45 411 7.56

- 4. 59.44 4.95 8.67  57.67 4.82 7.94
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s N SN
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Cmpd Calculated Found

No. %C %H %N %C %H %N
45. 67.01 5.27 9.76 6732 537 8.94
46. 67.43 6.32 9.25 67.26  6.52 9.19
47. 61.96 5.20 9.63 6193 556 8.67
48. 63.05 5.62 9.19 59.33 540 8.33
49. 64.45 5.41 8.84 59.73 527 7.73
52. 63.81 3.71 11.44 6031  4.04 10.66
54. 57.84 3.81 9.63 56.10  3.90 8.42
56. 66.06 4.80 10.27 6452 479 10.15
57. 77.03 8.11 9.46 7630  8.12 9.59
58. 75.59 7.09 11.02 7090  6.86 10.60
T 59. 76.12 7.46 10.45 75.89  8.07 8.78
Lo 60. 41.88 2.68 7.52 3286  2.39 6.25
OO 61. 6713  6.29 979 6696  6.39 9.51
o on, 63. 65.57 5.46 10.20 67.67  6.35 9.11
64. 72.45 5.66 15.85 72.68 592 15.55
65. 71.83 7.04 9.86 6459  6.20 12.98
of . 66. 71.83 7.04 9.86 71.56  7.01 9.81
67. 62.09 3.98 8.52 61.21 3.95 8.47
68. 63.81 3.95 7.84 63.70  3.88 7.55
69. 47.66 3.69 8.55 4889  3.89 8.33
70. 68.67 6.08 8.89 63.30  5.56 8.03

71. 49.51 3.56 8.24 4820  3.35 7.50
I 72. 56.96 4.10 9.49 54.00  3.89 8.53
73. 61.54 4.79 9.57 6347 559 8.54
o 75. 39.99 3.11 6.66 40.18 291 6.74
76. 60.33 4.34 10.00 59.18  4.13 9.61
e e 77. 62.39 4.53 9.70 61.43  4.26 9.36
78. 55.14 3.08 8.57 53.96  2.90 8.35

80. 75.56 7.13 11.02 75.18  7.68 10.58
81. 71.09 6.71 10.37 6747 631 9.64
.o 82. 69.75 5.85 10.85 70.53 622 10.09
cpeves 84. 66.06 4.80 10.27 64.48  4.69 9.76
85. 69.65 7,30 8.12 69.77  7.26 8.04

86. 60.26 * 6.00 8.78 60.15 595 8.70

87. 61.98 6.07 8.03 61.81  5.78 8.19

88. 61.21 4.03 10.19 60.73  4.06 9.70

89. 56.67 3.74 9.44 55.02  3.77 8.80

91. 56.44 4.80 8.78 58.76  5.39 7.55

94, 69.34 6.43 8.51 6538  6.08 7.96

95, 70.00 6.76 7.81 67.27  6.56 7.80

96. 68.23 6.68 8.84 67.96 6.48 8.63
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Cm|
No.

100.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
125.
128.
132.
136.
137.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
1565.
156.

Calculated

%C

61.97
51.96
67.01
64.99
62.83
76.79
77.55
58.63
67.02
66.06
67.02
66.09
72.36
63.81
66.55
67.04
62.40
68.70
78.62
71.41
74.96
62.04
82.26
76.26
67.01
69.74
70.72
68.80
45.03
69.39
66.07
68.45
71.89
62.38
61.95
70.70
67.88
67.49

%H

4.16
3.19
5.27
4.26
4.54
6.77
748
3.91
524
4.77
5.24
4.77
6.43
3.70
4.09
3.37
349
5.77
6.21
5.98
6.71
5.21
5.18
6.39
5.27
5.47
5.16
4.30
2.87
4.76
4.77
4.89
5,46

* 453
5.20

4.68
5.70
4.60

Found

%N

9.63
8.08
9.76
10.83
9.77
10.53
9.52
9.12
9.77
10.28
9.77
10.28
9.92
11.45
10.34
10.42
770
18.79
9.66
8.32
11.65
12.06
7.99
11.10
9.76
9.57
5.16
9.44
6.18
9.52
10.28
5.70
7.98
9.70
9.63
8.68
9.31
9.83
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%C

61.19
53.49
64.76
64.72
65.73
75.75
72.95
58.44
69.13
64.29
66.91
65.85
66.42
63.81
64.70
63.56
62.36
68.12
78.54
70.25
72.83
61.01
77.90
74.32
64.82
68.27
69.34
64.41
55.13
64.21
67.34
66.62
70.88
61.00
60.77
70.27
68.08

68.27

%H

3.99
3.43
5.20
4.17
4.82
6.92
7.68
4.04
6.38
5.04
5.30
494
5.51
3.62
3.84
3.31
3.29
5.98
6.12
5.88
6.68
5.04
5.27
6.45
4.99
5.48
5.21
4.12
3.54
4.61
5.51
4.87
4.94
441
5.06
4.36
5.50
4.48

%N

9.48
7.63
9.27
10.68
10.21
9.50
7.66
897
8.21
9.92
9.77
9.99
6.52
11.39
10.13
9.20
9.51
17.84
943
8.04
10.70

'12.28

7.02
11.49
9.72
8.92
4.86
9.16
7.20
8.37
5.57
5.46
7.83
9.12
9.10
8.54
8.83
9.17
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TABLE V
NMR DATA
Ex. No. Solvent (200 MHz, delta scale in ppm,
Tetramethylsilane (TMS) standard)
9. CDCl; 1.9(s,3H); 2.6(t,2H); 3.0(t,2H); 4.6(s,2H);
7.4(m,3H); 7.8(m,2H)

30. CDCl; 0.9(d,2H); 4.7(s,2H); 7-8(m,10H)

50. CDCl; 2.5(t,2H); 2.65(t,2H); 2.95(t,2H);
4.6(s,2H); 7.4(d,2H); 7.75(d,2H)

51. CDCl; 2.5(t,2H); 2.65(t,2H); 2.95(t,2H); 3.69(m,1H);
4.4(m,1H); 4.6(s,2H); 7.75(d,2H)

53. CDCl; 1.6(dd,3H); 2.65(t,2H); 2.95(t,2H); 4.7(s,2H);
5.75(m,1H); 7.4(d,2H); 7.75(d,2H)

55. CDCl; 2.65(t,2H); 2.95(t,2H); 3.75(s,3H); 4.7(s,2H);
7.4(d,2H); 7.7(d,2H)

62. CDCl3 1.1(t,3H); 2.2(q,2H); 2.4(s,3H); 2.6(t.3H);
2.95(t,3H); 4.6(s,2H); 7.4(d,1H); 7.55(d,1H);
7.7(s,1H)

74. CDCl; 1.1(t,H3); 2.2(q,2H); 2.5(t,2H); 2.95(t,2H);
4.55(s,2H); 7.3-7.7(m,3H)

79. CDCl; 1.1(m,3H); 2.2(m,2H); 2.65(t,2H); 3.05(t,2H);
4.65(bs,2H); 7.4-8(m,9H)

90. CDCl3 \ 1.1(t,3H); 2.2(q,2H); 2.6(t,2H); 3.0(t,2H);

4.6(s,2H); 7.4(d,2H)
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92.

93.

97.

98.

99.

101.

102.

103.

104.

105.

115.

120.

CDCl;

CDCl3
CDCl3
CDCl3
CDCl3
CDCl3
CDCl3
CDCl3
acetone-dg
CDCl3
CDC}s Y

CDCl3

Tetramethylsilane (TMS) standard)

1.1(t,3H); 2.15(q,2H); 2.6(t,2H); 2.95(t,2H);
4.6(s,2H); 6.6(t,1H); 7.3(t,1H); 7.5(d,1H);
7.7(d,1H)

2.0(s,1H); 2.6(t,2H); 2.9(t,2H); 4.6(s,2H);
7.4(d,2H); 7.8(d,2H)

1.1(t,3H); 2.2(q,2H); 2.6(t,2H); 2.95(t,2H);
4.5(s,2H); 7.4-7.8(m,3H)

1.1(t,3H); 2.2(q,2H); 2.65(t,2H), 2.95(s,2H);
4.5(s,2H); 6.8-7.3(m,3H)

1.1(t,3H); 2.2(q,2H); 2.5(t,2H); 2.9(t,2H);
3.9(s,3H); 4.6(s,2H); 7.0(d,2H); 7.45(d ,2H)

1.8(dd3H); 2.6(t,2H); 2.9(t,2H); 4.8(d,2H);
5.5(m,1H); 6.1(m,1H); 7.4(d,2H); 7.7(d,2H)

1.9(d,3H); 2.6(t,2H); 2.9(t,2H); 4.8(s,2H);
5.5(d,1H); 6.0(m,1H); 7.4(d,2H); 7.7(d,2H)

1.8(d,3); 2.6(t,2); 2.9(t,2); 4.7(s,2); 5.5(d,2);
6.2(m,1);7.4(d,2); 7.7(d,2)

1.1(t,3H); 2.1(q,2H); 2.65(t,2H); 3.0(t,2H);
4.5(s,2H); 7.2-7.8(m,3H)

2.6(t,2H); 3.0(t,2H); 5.0(s,2H); 7 .4(m,6H);
7.9(d,2H)

1.0(t,2H); 1.2(t,2H); 1.5(t,2H); 2.2(m,3H);
3.0(m,3H); 4.2(q,3H); 6.0(m,2H); 7-7.6(m 4H)

1.1(t,3H); 2.2(q,2H); 5.0(s,2H); 7.05(d,1H);
7.5(d,1H); 7.55(s,1H); 7.6(d,1H); 7.65(d,1H)

exmac:
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121.

122.

123.

124.

126.

127.

129.

130.

131.

133.

134.

135.

CDCl3
CDCl3
CDCl3

CDCl3

CDCl3
acetone-dg
CDCl;

CDCl3

CDCl3
CDCl3
CDCl3

CDCl3

Tetramethylsilane (TMS) standard)

1.1(t,3H); 2.2(q,2H); 4.95(s,2H); 7.05(d,1H);
7.5-7.8(m,5H)

1.2(t,3H); 2.2(q,2H); 5.0(s,2H); 7.5(d,2H);
7.8(d,2H)

1.1(t,3H); 2.2(m,2H); 4.9(s,2H); 7.1(s,1H);
7.4(d,2H); 7.8(d,2H)

0.9(t,9H); 1.0(q,6H); 1.2(q,6H); 1.5(q,6H); .
5.0(s,2H); 7.0(d, 1H); 7.4(d,2H); 7.7(d,2H)
7.8(d,2H)

1.1(t,3H); 2.2(q,2H); 5.0(s,2H); 6.8-7.0(m,1H);
7.37.5(m,2H); 7.7(d,1H)

1.1(t,3H), 2.2(q,2H), 4.9(s,2H), 7.0(d,1H),
7.7-7.9(m,3H), 8.1(d,1H)

1.1(t,3H); 2.2(q,2H); 5.0(s,2H); 7.0(d,1H);
7.25(t,1H); 7.7(dd, 2H); 8.0(d,1H) -

1.6(dd,3H), 5.1(m,2H), 5.15(m,1/2H),
5.4(m,1/2H),7.1(d,1H), 7.5(d,2H), 7.7(d,1H),
7.8(d,2H)

2.65(m,2H), 4.4(t,1H), 4.6(,1H), 5(m,2H),
7.0(d,1H), 7.5(d,2H), 7.7(d,1H), 7.8(d,2H)

1.8(t,3H); 2.7(t,2H); 3.15(t,2H); 4.6(s,2H);
8.45(d,2H); 9.3(d,2H)

1.9(s,3H); 2.78(t,2H); 3.18(t,2H); 4.65(d,2H);
7-8.3(m,7H)

1.9(s,3H); 2.6(t,2H); 3.25(t,2H); 4.65(s,2H);
7.8(m,7H)




138. CDCL3 1.8(t,3H), 2.8(t,2H), 3.25(t,2H), 3.9(s,2H),
3.95(s,3H), 4.7(s,2H), 7.1(m,3H), 7.7(m,2H)
157. CDCl3 1.1(1,3H); 2.2(m,2H); 3.5(s,2H); 4.7(s,2H);
7.3(d,2H) 7.8(d,2H); 9.9(s,1H)
158. CDCl3 1.1(t,3H); 2.2(m,2H); 3.5(s,2H); 4.1(s,3H);
4.6(s,2H); 7.4(d,2H); 7.8 (d,2H); 9.8(s,2H)
) 159. CDCl;  1.1(t3H); 2.1(m,2H); 5.5(s,2H); 4.4(s,2H);
R 7.4(d,2H);7.8(d,2H); 8.3(s,1H); 8.5(s,1H)
“eaee” 160. CDCl3 1.1(t,3H); 2.2(m,2H); 3.5(s,2H); 4.7(s,2H);

7.4(d,2H); 7.8(d,2H); 9.8(s,1H)

sses 161. CDCl;3 1.1(t,3H); 2.2(q,2H); 4.5(s,2H); 4.8(s,2H);
. : . : : ° 7.4(d,2H); 7.8(d,2H)
162. CDCl3 1.1(t,3H); 2.2(q,2H); 4.5(s,2H); 5.2(s,2H);
7.4(d,2H); 7.6(d,2H)
esen .'.; 163. CDCl3 1.6(t,3H); 4.5(s,2H); 5.2(s,2H); 7.5(d,2H);
v 7.7(d,2H)
cous 164. CDCl3 1.1(t,3H); 2.2(q,2H); 4.6(s,2H); 5.2(s,2H);
ee’ 2 7.5(bs,3H);7.7(d,2H)
165. CDCl;3 1.1(t,3H); 2.2(c,2H); 3.95(s,2H); 4.65(s,2H);
. : 7.45(d,2H), 7.8(d,2H)
sae ; 200. CDCl3 1.1(t,3H); 1.6(m,1H); 2.2(m,3H); 2.8(m,3H);

4.6(t,2H);7.2(m,2H); 8.1(d,1H)

201. CDCI3 2.6(t,2H); 2.9(t,2H); 3.5(s,3H); 7.4(d,2H);
7.7(d,2H)
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202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

Tetramethylsilane (TMS) standard)

1.1(t,3H); 2.2(m,2H); 2.9(s,4H); 4.6{t,2H);
6.8(s,1H); 7.3(m,2H); 8.0(d,1H)

- 1.1(t,3H); 2.2(m,2H); 2.4-3.4(m,5H); 3.5(s,3H);

7.4(d,2H); 7.8(d,2H)

2.3(s,3H); 5.4(s,2H); 5.9(m,1H); 63(m,1H);
7.0(d,1H); 7.4(d,2H); 7.6(d,1H); 7.7(d,2H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.8(t,2H);
4.6(s,2H); 6.9(dd,2H); 7.5(dd,4H)

1.1(t,3H); 2.2(m,2H); 2.4(s,4H); 2.65(t,2H);
2.9(t,2H); 4.5(s,2H); 7.2(d,2H); 7.3(d,2H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
4.6(s,2H); 6.0(s,2H); 6.9(d,1H); 7.3(dd,1H);
7.5(d,1H)

1.1(t,3H); 1.5(d,1H) 2.2(m,2H); 2.6(t,2H);
2.9(t,2H); 5.7(m,1H); 7.4(d,2H); 7.8(d,2H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 3.0(t,2H);
4.6(m,2H); 7.2(m,2H); 7.4(m,1H); 7.8(m,1H)

1.1(t,3H); 2.2(m,2H); 2.45(s,3H); 2.6(t,2H);
2.9(t,2H); 4.6(m,2H); 7.3(m,4H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
4.6(m,2H); 7.4(m,4H)

1.1(t,3H); 2.2(m,2H); 2.5(t,2H); 2.9(t,2H);
3.8(s,3H); 4.6(m,2H); 7.0(m,2H); 7.4(m,1H);
7.6(m,1H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 3.0(t,2K);
4.6(m,2H); 7.6(m,2H); 8.0(m,2H)

Y
ki




214.

215.

216.

217.

218.

219.

220.

221.

224.

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

CDCI3

- 46 -

Ex, No, Solvent QQLMHZJ.&II&.SQ&!.E_MQIIL

Tetramethyisilane (TMS) standard)

4.6(m,2H); 7.1(m,1H); 7.4(m,1H); 7.6(m,2H)

1.1(t,3H); 2.2(m,213); 2.4(s,3H); 2.6(t,2H);
2.9(t,2H); 4.6(m,2H); 7.3(m,2H); 7.6(m,2H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 3.0(t,2H);
4.6(m,2H); 7.4(m,2H); 7.7(m,1H); 7.9(s,2H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
4.6(m,2H); 7.6(t,1H); 7.7(d,1H); 8.0(d,1H);
8.1(s,1H)

1.1(t,3H); 2.2(m,2H); 2.7(t,2H); 3.0(t,2H);
4.6(m,2H); 7.6(t,1H); 8.3(dd,2H); 8.7(s,1H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
3.8(s,3H); 4.6(m,2H); 6.9(m,1H); 7.4(m,3H)

1.1(t,3H); 2.2(m,2H); 2.3(s,3H); 2.6(t,2H);
2.9(t.2H); 3.9(s,3H); 4.6(m,2H); 7.2(s;’ZH);
7.4(s,1H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
3.9(s,3H); 4.6(m,2H); 6.9(d,1H); 7.6(dd,1H);
7.9(s,1H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
4.6(m,2H); 4.6(m,2H); 7.2(t,1H); 7.7(m,1H);
8.1(dd,1H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
4.0(s,3H); 4.6(m,2H); 7.2(d,1H); 8.0(dd,1H);
8.3(d, 1H)

1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
4.6(m,2H); 7.2(q,1H); 7.5(m,1H); 7.7(m,1H)

F=zrie
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Tetramethylsilane (TMS) standard)
225. CDCI3 1.1(t,3H); 2.2(m,2H); 2.3(s,3H); 2.6(t,2H);
2.9(t,2H); 4.6(m,2H); 7.2(m,1H); 7.5(m,2H)
226. CDCI3 1.1(t,3H); 2.2(m,2H); 2.3(s,3H); 2.6(t,2H);
2.9(t,2H); 3.9(s,3H); 4.6(m,2H); 6.9(d,1H);
7.6(m,2H)
227. CDCI3 1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.8(s,4H);
2.9(t,2H); 4.6(m,2H); 7.3(m,3H); 7.8(m 4H)
e e 228, CDCI3 1.1(t,3H); 2.2(m,2H); 5.0(m,2H); 7.0-7.5(m,10H)
IS 229, CDCi3 1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 3.4(t,2H);
o oo, 4.7(m,2H); 7.5-8.4(m,6H)
230. CDCI3 1.1(t,3H); 2.2(m,2H); 2.7(t,2H); 3.4(t,2H);
R 4.7(m,2H); 7.8(m,2H); 8.1(m,2H); 9.7(s,1H)
231. DMSOd6  2.2(s,3H); 2.4(s,3H); 2.5(t,2H); 2.9(t,2H);
4.7(s2H); 7.6(d,2H); 7.8(d,2H)
232. CDCI3 1.1(t,3H); 2.2(m,2H); 5.0(m,2H); 7.2(s,1H);
A 7.7(m,2H); 8.0(m,4H)
e 233. DMSOd6  2.6(t,2H); 2.9(t,2H); 4.2(s,2H); 4.3(s,2H);
R 7.5(d,2H); 7.8(d,2H); 9.1(bs,1H)
234. CDCI3 1.8(s,3H); 2.0(s,3H); 2.2-2.4(m,2H); 2.6(t,2H);
3.0(t,2H); 4.5(bs,1H); 4.9(q,2H); 7.3(d,2H);
7.8(d,2H)
235. CDCI3 1.1(t,3H); 2.2(m,2H); 2.6(t,2H); 2.9(t,2H);
. 4.7(m,2H); 7.4(m,2H); 7.6(s,1H); 7.9(d,1H);
9.0(d,1H)
236. CDCI3 1.1(t,3H); 2.2(m,2H); 5.0(m,2H); 7.0(d,1H);

7.4(m,2H); 7.5(d,1H); 7.7(s,1H); 7.9(d, 1H); i
8.8(d,1H)
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ExNo.Solvent (200 MHz, delta scale in ppm.

237. CDClI3 2.3(s,3H); 2.5(s,3H); 2.7(t,2F9); 3.0(t,2H);
5.4(s,2H); 6.0(s,1H); 7.4(d,253); 7.7(d,2H)

238. DMSOd6  2.7(t2H); 3.0(t,2H); 5.0(s,2H); 7.5(d,2H);
7.8(d,2H); 12.4(s,1H)

239. CDCI3 1.1(t,3H); 2.2(m,2H); 2.7(t,2H); 3.0(t,2H);
4.4(m 2H); 5.0(s.2H); 7.4(d,2H); 7.8(d,2H)

240. DMSOdé6 2.6(m,2H); 3.0(m,2H); 4.6(s,2H); 7.6(m,6H);
8.4(s,1H); 12.2(bs,1H)

241. CDCl3 2.7(t,2H); 3.0(t,2H); 4.6(s,2H); 5.0(s,2H);
7.4(d,2H); 7.8(d,2H)

EXAMPLES

Example 6: 6-(4-chlorophenyl)-2-propargyl-4,5-dihydropyridazinone

a. 6-(4-chlorophenyl)-4,5-dihydropyridazinone

To a mixture of 10 g of 3-(4-chlorobenzoyl)propionic acid and 100
ml of ethanol, 2.4 g of hydrazine monohydrate was added portionwise
with stirring and the reaction was refluxed for 2 hours. Upon cooling a
white crystalline solid was formed which was filtered off and dried to
yield 9.7 g (99%) of the dihydropyridazinone.

b.  6-(4-chlorophenyl)-2-propargyl-4,5-dihydropyridazinone

A mixture of 0.17 g of sodium hydride (60% in oil) and 50 ml of
dry dimethylformamide (DMF) was cooled to 5°C and 0.8 g of the
dihydropyridazinone from part a in 25 ml of dry DMF was added
dropwise. The reaction was warmed to room temperature for 30
minutes and then cooled to 5°C. Propargyl chloride (0.31 g) was added

dropwise and the reaction was stirred overnight at ambient
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temperature. The reaction was quenched with 100 ml of water and
extracted with ethyl ether (3x100 ml). The organic fractions were
combined, washed with water (2x100 ml) and saturated brine (1x100
ml). The ether extract was then dried over anhydrous magnesium
sulfate, filtered, and evaporated in vacuo to yield 0.68 g (91%) of
compound 6 as a tan solid.

Compounds 7-10, 13, 16, 18, 19, 20, 35, 69, 71, 80, 81, 133, 141, 142
and 154 were prepared following assentially the same procedure as
described in Example 6b and using the appropriate starting
dihydropyridazinone and substituting for propargyl chloride the
appropriate alky! halide chosen from butyl chloride, crotyl bromide,
benzyl bromide, benzoyl chloride, chloromethylcyclopropane,
bromoacetonitrile, 2-chloromethylthiophene, bromobutyne, 1,3-
dibromo-1-propene, or 1,4-dibromo-2-butyne or a mesylate such as 2-
butyn-1-yl-methanesulfonate or 2-pentyn-1-yl-methanesulfonate.

Compound 52 was isolated by chromatography (silica gel, 30:70
ethyl acetate/hexane) from an alkylation with propargyl chlorice.

Compound 75 was isolated as an impurity from the preparation

of compound 71.

Example 11: 6-(4-methoxyphenyl)-2-(2'-butynyl)-4,5-
dihydropyridazirione

a. 2-butyn-1-yl-methanesulfonate

To a solution of 25 g of 2-butyn-1-ol in 200 m! of anhydrous
diethyl ether, 72 g ofl triethylamine was added in one portion and the
reaction mixture was cooled to 0°C. Methanesulfonyl chloride (40.8 g)
was added dropwise maintaining the temperature below 5°C. Then the
reaction was stirred for 2 hours at 0-5°C and the triethylamine salts

were filtered off and washed with 100 ml of ~»ther. The ether fractions
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were combined , washed with water (100 mi), brine (100 ml), dried over
magnesium sulfate and evaporated in vacuo to yield 39.6 g of the
mesylate as a yellow liquid.

b. 6-(4-methoxyphenyl)-2-(2'-butynyl)-4,5-dihydropyridazinone

The starting 6-(4-methoxyphenyl)-4,5-dihydropyridazinone was
prepared following essentially the procedure described in Example 6a
and alkylated with the mesylate from 11a following essentially the
procedure described in 6b.

Compounds 17, 21, 22, 24, 25, 29, 84, 85, 107, 132 and 137 were
prepared following essentially the same procedure, using the
appropriate substituted dihydropyridazinone and preparing the
appropriate mesylate using the appropriate alcohol chosen from 3-
phenyl-2-propyn-1-ol, 3-pentyn-1-ol, 2-hexyn-1-ol, 3-methyl-2-butyn-1-
ol, 3-t-butylpropyn-1-ol, 2-penten-4-yne-1-ol, 2-decyn-1-ol, or 2-butyn-1-
ol.

Compound 138 was isolated from the reaction mixture during
the preparation of Compound 137. '

Example 12: 6-(4-chlorophenyl)-2-(2'-pentynyl)-4,5-
dihydropyridazinone

a. ethyl 3-bis(di-t-butylcarboxy)propionate

To a solution of 12.5g (0.11 mole) of potassium t- butoxide in 120
ml of t-butanol was added 20 g of di-t-butylmalonate dropwise at room
temperature. A solid paste was formed that made stirring difficult.
After 15 minutes at rpom temperature 16.7g of ethyl bromoacetate was
added dropwise éi_nd' the resulting mixture stirred at room temperature
overnight. The alcohol was removed in vacuo, the residue was taken
up in 150 ml of water and the resulting mixture extracted with ether
(3x80 ml). The combined ether layers were dried (magnesium sulfate,

(MgS04)) and evaporated. The residue was distilled through a short
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Vigreux column. The fractions boiling at 125-135°C/1 mm were
collected to yield 14.2 g (51%) of the triester as a clear oil.

b. ethyl 3-(4-chlorophenyl)-bis(di-t-butylcarboxy)propionate

Sodium hydride (60% in mineral oil, 240 mg, 5 mmoles) was
suspended in dry dimethylformamide (DMF) (20 ml) and cooled to 0°C.
To the resulting mixture was added ethyl 3-bis(di-t-butylcarboxy)-
propionate (1.51g, 5 mmoles) dropwise. After 10 minutes at 0°C 4-
chlorobenzoyl chloride (0.88g, 5 mmoles) was addeci dropwise and the
resulting suspension was stirred at 0°C during 1/2 hour. The reaction
mixture was poured into saturated aqueous ammonium chloride (100
ml) and extracted with ether (3x80 ml), the combined organic layers
were washed with brine (3x100 ml), dried and evaporated to yield ethyl
3-(4-chlorophenyl)-3-bis(di-t-butylcarboxy)propionate.

c. 3-(4-chlorobenzoyl)propionic acid

The compound obtained in part b was dissolved in 50 ml of
toluene and 100 mg of p-toluenesulfonic acid was added and the
resulting solution was heated 80-85°C overnight. After cooling at room
temperature, the reaction mixture was extracted with 2% aqueous
sodium bicarbonate, dried and evaporated to yield 3-(4-chlorobenzoyl)-
propionic acid.

d. 6-(4-chloropheny)-4,5-dihydropyridazinone

To a solution of 3-(4-chlorobenzoyl)propionic acid (20g) in
absolute ethanol (200 ml) was added 5 g of hydrazine monohydrate. A
thick solid was formed which dissolved after heating. The resulting
solution was reﬂﬁxe& for 3 h, cooled and the solid formed filtered and
dried to yield 16 g (80%) of 6-(4-chlorophenyl)-4,5-dihydropyridazinone.

e.  6-(4-chlorophenyl)-2-(2'-pentynyl)-4,5-dihydropyridazinone

Method i
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To a suspension of sodium hydride (NaH) (210 mg 60% in
mineral oil) in dry DMF at 0°C was added 6-(4-chlorophenyl)-4,5-
dihydropyridazinone (1.0 g) in DMF (30 ml) dropwise. The yellow

mixture was stirred at 0°C until gas evolution ceased. To the mixture
was added 1-bromopent-2-yne (0.8 g) at 0°C and kept at that
temperature for 1/2 h. The reaction mixture was poured into saturated
aqueous ammonium chloride (100 ml) and extracted with ether (3x100
ml). The combined organic layers were washed with brine (2¥50 ml),

dried and evaporated. Trituration of the oily residue with hexane

ce

R yielded the product as a light yellow solid.

reed” Method ii

e To a stirred mixture of 1-bromopent-2-yne (1.4 g), 6-(4-

“:E“ chlorophenyl)-4,5-dihydropyridazinone (1.0 g), toluene (150 ml) and
e tetrabutylammonium hydrogen sulfate (100 mg) was added 50%

aqueous NaOH (1.9 g) added dropwise. The reaction mixture was
heated with continuous stirring at 50°C for 4 h. The reaction mixture

was cooled to room ternperature and the layers separated. The organic

ROYTR layer was washed several times with water, dried and evaporated to
o yield 1.2 g (91%) of 6-(4-chlorophenyl)-2-(2'-pentynyl)-4,5-
LR dihydropyridazinone as a white solid.

Using the same procedure as described for this example
ceec compounds 32, 40, 41, 42, 57-66, 73, 78, 79, 82, 90, 91, 96-99, 103, 104, 144,

: 147 and 148 were made starting from the appropriate benzoyl chloride

and alkylating with the appropriate alkyl halide or mesylate.

Example 15: 6-(4-chlorophenyl)-4,5-dihydro-2-¢-butylpyridazinone
To a solution of 4-chlorobenzoylpropionic acid (4.24 g) in n-

butanol (150 ml) was added anhydrous sodium acetate (1.54 g) and t-

butylhydrazine hydrochloride (2.75 g) portionwise at room

temperature. The resulting mixture was refluxed for 9 hours distilling
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off 65 ml of n-butanol during that time. The resulting mixture was
cooled and poured into water (500 ml) and extracted with methylene
chloride (3x150 ml). The combined organic layers were washed with
2% aqueous sodium hydroxide (3x100 ml), water (2x100 ml), 2%
aqueous hydrochloric acid (3x100 ml), and water (1x100 ml), dried and

evaporated under vacuum yielding 1.71 g of the expected product.

Compound 14 was prepared using essentially the same
procedure and using phenylhydrazine hydrochloride in place of t-
butylhydrazine hydrochloride.
ey Example 26: 6-(4-chlorophenyl)-5-methyl-2-(2'-butynyl)-4,5-

tredt ‘ dihydropyridazinone
- a. 2-methyl-3-(4-chlorobenzoyl)propionic acid

IR}

LET T

To a mixture of 11.4 g of methyl succinic anhydride and 38.7 g of

Ty
t ¢z

telt chlorobenzene, 30 g of aluminum chloride was added below 35°C.

Then the reaction mixture was warmed to 60-70°C for 2 hours, cooled

and cautiously poured onto 500 g of ice. The mixture was extracted

with ether (4x100 ml). The organic layers were combined, washed with

cors water (2x100 ml) and brine (2x100 ml), then dried over magnesium

‘ sulfate and evaporated in vacuo to yield a viscous oil which

LN crystallized on standing. The solid was filtered off to yield 12.1 g of 1-
methyl-3-(4-chlorobenzoyl)propionic acid. The remainder of the

noncrystalline material was identified as 2-methyl-3-(4-

~
-
-

chlorobenzoyl)propionic acid.
b.  6-(4-chlorophenyl)-5-methyl-2-(2"-butynyl)-4,5-

dihydropyridazinone

Ll
~
~
-
. e

=

The 1-methyl-3-(4-chlorobenzoyl)propionic acid from part a was

reacted essentially as described in Example 6 to yield Compound 26.
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Compound 27 was prepared following essentially the same
procedure and using the 2-methyl-3-(4-chlorobenzoyl)propionic acid
from part a above.

Compound 106 was prepared following essentially the same
procedure and using perfluorosuccinic anhydride in place of methyl
succinic anhydride in part a.

Example 28: 6-(3,4-dichlorophenyl)-2-(2'-pentynyl)-4,5-
dihydropyridazinone

a. 3,4-dichlorobenzoylpropionic acid

To a mixture of 1,2-dichlorobenzene (29.4 g) and succinic
anhydride (10 g) was added anhydrous aluminum chloride (28.0 g)
portionwise with stirring at room temperature. The resulting mixture
was heated at 80°C for 6 hours, cooled to room temperature and poured
into ice-water (600 g). The aqueous suspension was extracted with ethyl
ether (4x150 ml), the combined organic layers were washed with water
(2x150 ml), dried and evaporated. The oily-solid residue was triturated
with hexane-ether (8:2) yielding the product as a yellow solid.

b. 6-(3,4-dichlorophenyl)-2-(2'-pentynyl)-4,5-

dihydropyridazinone

The 3,4-dichlorobenzoylpropionic acid was converted to the
desired product using essentially the same procedures as described in
Example 12d e.

Compounds 23, 135 and 136 were made from the appropriate
starting materials using essentially the same procedure.
Example 30: 6-(4-'chl;rophenyl-z-(Z'-pentynyl)-4-phenyl-4,5-

dihydropyridazinone

To a mixture of the 3-(4-chlorobenzoyl)-2-phenylpropionitrile

(0.037 moles) in 100 ml absolute ethanol there was cautiously added 10

ml of conc HySO4 and the mixture was refluxed overnight. The
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ethanol was removed in vacuo and the residue was dissolved in 200
ml ethyl ether. The ether solution was washed with H>O (2x100 ml)
and brine (100 ml), then dried over anhydrous MgSOy and stripped to
yield 9.2 gms (79%) of a yellow oil. The keto ester was reacted as
described in Example 11b-e(i) to obtain the desired compound.
Example 33: 6-(4-phenoxyphenyl)-2-(2'-pentynyl)-4,5-
dihydropyridazinone

a. 1-bromo-2-butyne

The mesylate of 2-butyn-1-ol was prepared as described in
Example 11a. To a solution of 27 g of the mesylate in 200 ml of dry
tetrahydrofuran was ndded 70 g of anhydrous lithium bromide
portionwise at room temperature. The mixture was stirred overnight
at room temperature, then poured into 250 ml of dry ether and washed
with water (2x100 ml) and brine (2x100 ml). The ether extract was dried
over anhydrous magnesium sulfate and stripped to yield 21 g of 1-
bromo-2-butyne as a yellow liquid.

b. 6-(4-phenoxyphenyl)-2-(2'-pentynyl)-4,5~dihydrbpyridazinone

The phenoxydihydropyridazinone was prepared from the
corresponding ketoacid and alkylated as described in example 6 to yield
0.7 g of compound 33 as a tan solid.
Example 34: 6-(4-chlorophenyl)-2-(3'-methyl-2"-butynyl)-4,5-

dihydropyridazinone

a. 3-methyl-2-butyn-1-ol

A solution of 3-methyl-1-butyne in 200 ml of dry THF was cooled
to -78°C and n-butyl lithium (0.160 mole) was added dropwise below
60°C. After stirring for 1 hour at -78°C, gaseous formaldehyde was
introduced into the reaction by heating paraformaldehyde (7 g) to a
melt and applying a positive pressure to the system to create a

formaldehyde atmosphere. The reaction mixture was stirred for 1 hour
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and then allowed to warm to room temperature and quenched with
100 ml saturated ammonium chloride solution and extracted with
ether (3x100 ml). The organic layers were combined, washed with brine
(3x100 ml), dried over magnesium sulfate and evaporafed in vacuo to
yield 3-methyl-2-butyn-1-ol in 60% yield.

b. 6-(4-chlorophenyl)-2-(3'-methyl-2'-butynyl)-4,5-

dihydropyridazinone

The alcohol was mesylated using essentially the procedure
described in Examiple 11a and alkylated using essentially the procedure
described in Example 6b to yield 1.1 g of Compound 34.

Compounds 45 and 46 were prepared following essentially the
same procedure using isopropyl acetylene or 3,3-dimethyl-1-butyne in
place of 2-methyl-1-butyne in part a.

Compound 50 was prepared following essentially the same
procedure and preparing 1-chloro-5-hydroxy-2-pentyne from propargyl
chloride and ethylene oxide.

Example 36: 6-(4-chlorophenyl)-2-(2'-thienylmethyl)-4,5-
dihydropyridazinone

a. 2-chloromethylthiophene

A solution of 10 g of 2-thiophenemethanol, 9.3 g of
triethylamine and 250 ml of ether was cooled to 5°C and 11 g of thionyl
chloride was added dropwise. The reaction mixture was stirred at 5-
10°C for 30 minutes and then warmed to room temperature. The
precipitated solid was filtered off and the ether solution was washed
with 100 ml of 0.1M ’hydrochloric acid and then 100 ml of brine. The
ether extract was dried over magnesium sulfate and evaporated in
vacuo to yield the desired chloride in 75% yield.

b.  6-(4-chlorophenyl)-2-(2'-thienylmethyl)-4,5-
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dihydropyridazinone

Following essentially the procedure describe in Example 6b, the
chloride was used to alkylate 6-4-chlorophenyl)-4,5-
dihydropyridazinone to yield compound 36.
Example 37: 6-(3-chlorophenyl)-2-(2'-butynyl)-4,5-dihydropyridazinone

a. 3-(3-chlorobenzoyl)propionic acid

Sodium (11 g, spheres) was added to 200 ml ethanol with
stirring. When the gas evolution ceased, methyl 3-chlorobenzoate (10
g, 0.057 mole) and dimethyl succinate (9.0 g, 0.615 mole) were added
rapidly and the mixture was stirred for 5 minutes at room temperature.
The mixture was slowly concentrated on a rotary evaporator to yield a
greenish paste which was slurried in 100 ml ether and an additional 2
ml of dimethyl succinate was added. The reaction was evaporated to a
paste, quenched with water and extracted with ether. The ether extracts
were washed with water and brine, dried and evaporated in vacuo.

The starting material was distilled from the residue and the
remaining material was refluxed in 6N hydrochloric acid for 2 days to
yield 1.6 g of the desired ketoacid which was filtered off.

b.  6-(3-chlorophenyl)-2-(2'-butynyl)-4,5-dihydropyridazinone

The ketoacid from part a was reacted essentially as described in
Example 5a and b to yield 0.75 g of compound 37 as a tan solid.

Compounds 38 and 140 were prepared using essentially the same
procedure using ethyl 3,5-dichlorobenzoate or ethyl 2-thiophene-
carboxylate in place of methyl 3-chlorobenzoate.
Example 39: 6-(4-‘¢hl;)ro-3-nitrophenyl)-z-(Z'-pentynyl)-4,5-

dihydropyridazinone

a. 4-chloro-3-nitrobenzoylpropionic acid

To fuming nitric acid (150 ml) was added
p-chlorobenzoylpropionic acid. (20.0 g), slowly portionwise at 0°C. After
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the addition was completed the resulting mixture was stirred at 0°C for
30 minutes and the resulting white solid was suction filtered and
washed with water until the pH of the washing liquids was neutral,
then dried to yield 3-(4-chloro-3-nitrobenzoyl)propionic acid as a white
solid (13.0 g).

b. 6-(4-chloro-3-nitrophenyl)-2-(2'-pentynyl)-4,5-
dihydropyridazinone

The 4-chloro-3-nitrobenzoylpropionic acid from step a was
converted to the final product using essentially the procedure of
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