21 49403 | VPROVEMENTS | N OR RELATI NG TO CYANOCPYRAZCLE HERBI Cl DES Thi s
iyention relates to a classof novel 5 pyrazol e derivatives which have
égén di scovered to possess herbicidal activity. A wide variety of pyrazole
ivatives are known in the art. For exanple, U S. Patent Specifi- cation
No. 4,066, 776 di scl oses pyrazol e derivatives 10 having herbicidal activity.
In accordance with.the invention it has fen di scovered that conpounds. of
formula (1): [err] wherein [err] is [err]J*alkyl, [err] cycl oal kyj _,49r!;ﬁ}o
X- 5968A -2- wherein [err] and [err] independently
represent hydrogen, [err] aIkyI [err] aIkenyI [err] al kynyl, [err]
cycl oal kyl or [err] al kox gether with the
nitrogen 5. atomto mhic%m? bdﬁﬂg?gi épﬁ ﬁkL@?gﬁ%ig%fldlne nmor phol i ne
or pyrrolidine ring; each R can I ndependently represent hal ogen, [err]
al kyl, [err] alkoxy, [err] haloalkyl, [err] haloal koxy or cyano; 10

Xis0or S and mis &nPs invention relates to a class of novel
5 pyrazole derivatives which have been dlscovered to
possess herbicidal activity.

A wide variety of pyrazole derivatives are
known in the art. For example, U.S. Patent Specifi-
cation No. 4,066,776 discloses pyrazole derivatives

10 having herbicidal activity.

In accordance with the invention it has been
discovered that compounds of formula (I):
- C=N
_ R =i———e X
15 : ;JL o—&-q\.R R> (1)
\.
wherein »l is C,-C, alkvl, C.-C. cycloalkyl,
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prfovi ded that when R4 is Cl-C4 alkyl, that substituent exists at other than

the 2 or 6 position of the phenyl” ring; and when [err] is [err] al koxy / .

[grr] is other 15 than [err] al koxy; are useful as terrestrial and

aquatlc her bi ci des:-and aquapic algicides. In the above fornmula, [err]

-al kyl represents a straight or branched al kyl chain having fromone to four

carbon at ons. Typical [err] al kyl groups include 20 nmet hyl , et hyl,

n propyl Fs ?ayl n-butyl, sec.-butyl, t-QutyI and the like. The term
R alky I'ncl-udes the foregO|ng groups as well as [err] and [err] groups

such as n-pentyl.,. -tert-pentyl, 3-pentyl, n-hexyl, and 1-

nmet hyl - 1- ethylpropyl_ 25 . [err] Alkoxy represents a straight or

branched al koxy chain haviledd@nigheap@ & U{ n§8pLAReALIYS rePHaiselt [€rr]

al koxy groups ipclude net hoxy, ethox pr opox | sopr opoxy, _n-butoxy,
sec. - but oxy, i sBYAEREsR,, Gt Rk i;quTﬁglﬁkéengér 3~C, alk terns

"hal ogen" or "hagac regt@wﬁnkjllﬁxlam;ccﬁﬁ1m¢ﬁy, bfonlne and I odi ne.
X- 5968A

er? pr sent rr
al kyl group bearing one-of n@r’}éi tﬁal 0 %u %‘E? %ﬁtglgﬁs &‘J?)ﬂ
groups incl Bde atnmlmnrmmmdnﬂthéyIhﬁbtattaéhGOrﬁerhyh,pmperahﬁ@mnethyI

3-chl oropropyl , 3% qu! 4 f o] tyl and the like. [err]
Hal oal koxy i-s a ?éJP J’Inkox Ipé’ d]bearr%‘éjng{.]glg nore hal ogen' atons.
Typi cal nenbers of . each R can 1ndependently represent halogen,

C1 C4 alkyl Cl 4 alkoxy, C1 C4 haloalkyl, C

L haloalkoxy or cyano;
- 10 _ X is O or S; and

17 4

m is 0-3;
provided that when RY is C1 C4 alkyl, that
substituent exists at other than the 2 or 6 position of

2 3 is other

the phenYl ring; and when R” is C,~C, alkoxy R
15 than C -C3 alkoxy; are useful as terrestrial and aquatic
herbicides and aquatic algicides.
In the above formula, Cl C4 alkyl represents
a stralght or branched alkyl chain having from one to

four carbon atoms. Typical c1 -C, alkyl groups include

20 methyl, ethyl, n-propyl, isopropil, n-butyl, sec.~-butyl,
“ ;-butyl, and the like. The term C,-C, alkyl includes
~ the foregoing groups as well as C5 and Ce groups such
as n-pentyl -tert-pentyl, 3-pentyl, n-hexyl, and 1-
methyl 1-ethylpropyl
25 o Cl 4 Alkoxy represents a straight or branched
alkoxy chaln hav1ng from one to four carbon atoms.
| Typlcal C1 4 alkoxy groups include methoxy, ethoxy,
' P-propoxy, 1sopropoxy, n-butoxy, sec. ~butoxy, iso-
 butoxy, t~butoxy, and the like. ' o
30 : The terms "“halogen" or "halo" represent
" fluorine, chiorine, bromine and iodine. |



this classification include trifluoronethoxy, 1,1,2,2- tetrafluoroethoxy’
pent af | uor oet hoxy, 3 -bronopropoxy, 10

i ke.
5 and

| east one

propynyl,
t hose 20

C3-C4 Al kenyl is a carbon-chain having [err] three or four car

3

4- chl or obut oxy, 4-iodobutoxy and -

bon,

(e at | east one carbon- carbon double bond: Typical: [err] alkenyl
grouﬁ%-SﬁﬁBAIude allyl, 2-butenyl, and=3re like. 15 [err]
Al kynyl is a carbon chaln having [err] three or four. carbon atons and at

carbon- carbon triple bond. Typical [err]~alkynyl groups:incl
1-butynyl, and-the like. Preferred conpounds of .formula | are
wherein  [Gy1d, rBpteatkyd FﬁﬂﬂeﬁﬂﬂtﬂﬁﬁcsyTG@réé¥Yl Conpounds

the presengrpiip eﬁéé}‘iry&‘%ﬁé ot Chbkel haﬁr&qbéﬁ i €PeeeAt8d aBUknOr

heteroaryl
process.

gro are preferabl preﬁgred

t he f.oll om ng_synthetic
ésgrrRRil’S/e%nF wee; “é%ﬂm%ﬂ‘%tegoﬁr greris

ude-.
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of
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derlvatlve i s conve

correspon
conmpound i
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IS

which is fthaslplassﬂﬁxtationannabpdapmeﬂﬂuornﬂexhexyutkdlaﬁuﬂe to give

the cor espRdbad UIMIGP! bLGeABYBRYOVtnonY)S SSbFSRobbpbRYs oot

is represe

15

20

25

30

4-chlorobutoxy, 4-1odobutoxy and the. lzke. _

C3 Alkenyl is a carbon-chaln hav;ng-&aa& .
three or four carbon atoms and at least one carbon-
carbon double bond. Typical C3-C4 alkenyl groups in-
clude allyl, 2-buteny1 and the llke. .

c3-c Alkynyl is a carbon’ cha1n hav1ng-£§em-
three or four carbon atoms and at least one carbon-
carbon trzple bond. Typical C3-c4 alkxnyl_groups
include propynyl l1-butynyl, and the'like

Preferred compounds of formula I are those
2.3

 wherein NR'R represents =-NHCH, or =NH cyclopropyl

COmpounds of the present 1nventlon whereln _
Rl is any of the spec1f1ed aryl or heteroaryl groups are
preferably prepared by the follow1ng synthetlc process.
The process: 1nvolves reactlng an aryl or heteroaryl—
hydrazine der1vat1ve with an alkyl (alkoxymethylene)-
cyanoacetate analog to prepare the correspondlng S5~
am1no-1-subst1tuted-1H-pyrazole-4-carboxy11c acid ester
Next, the amino der1vat1ve is converted to the halogen
derlvatlve to prov1de the correspondlng S-halopyrazole-
carboxyllc acid ester derlvatlve Thls compound 1s then
converted into the 5-cyanopyrazolecarboxyl1c acid ester,
which is finally reacted w1th an approprlately substl—
tuted amine to give the correspondlng compound £ the
invention. The scheme for this reaction is represented
by the follow1ng
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X§5968A -4- [ERR] wherein [err] as an aryl or a .

heteroaryl group as defined above, [err] and [err] are as defined above,

[err] is a group capable of being dlsplaced by the amine [err], such as

[%rr] al koxy, .and [err] is hal ogen. The ‘reaction of -an-aryl or =

het eroaryl hydra- zine with an al kyl (al koxymet hyl ene)cyanoacetate to prepare

a 5-am no-4-pyrazol ecarboxylic acid ester is readily practised by well

known pro¥e8868& Typically, equinolar quédntities of the two starting -
iterial s are conbined in a suitable solvent, such as nethanol or ethanol

Thé m xture i's stirred at a tenperature in the range of fromabout [err] to

[err], nore 25 preferably at the reflux tenperature of the reaction

m xture. The product thus forned &fter about 2 to 24 hours nay be isol ated

and purified agtoliypg t 0o st andar gupr ocedio5-—30 X- 5968A

-5- The 5-hal ogen-4- p§razol ecarbofylic acid esters used as starting

materials in the present react| ene are prepared by different

procedures depending on the dd¥%r e | ogen atom Conpounds wherein [err]

inb St he above reaction schene is | orine are prepared by enpl oyi ng

nitrosyl chloride as bogHe the di azotizing and hal oge ?ing agent.. This

reaction is typhcql r- forned in a nonfpgﬂctlv gani c sol vent and
preferably I @ __ﬁ

RS
N/

C“N

N R'-H & NHR®R® -I {

=\ NN |!1 . s N / -NR R®
| \/ -

- . wherein R is an aryl or a heteroaryl group as defined

above, Rz and R3 are as defined above, Rs is a group

13 capable of being displaced by the amlne.NHRZRs, such as
c,-C4 alkoxy, and R® is halogen. ]
The reaction of an aryl or heteroarylhydra-
zine with an alkyl(alkoxymethylene)Cyanoacetate to

prepare a S-amino-4-pyrazolecarboxylic acid ester is

20 readily practised by well known procedures. Typically,
U equimolar quantities of the two starting materials
are combined in a suitable solvent, such as methanol
or ethanol. The mixture is stirred at a temperature
25 in the range of from about 20°C tc 200°C, more

preferably at the reflux temperature of the reaction
mixture. The product thus formed a;tef'about 2 to 24
hours may be isolated and Durlflea accoralng to
standard procedures.
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in the pres

Al & red.
adti on

t he

ence of an acid catalyst: Typical
hal ogenat ed sol vents with chl orof orm and carbon tetrachl ori de being .
An excess of the nitrosyl chloride is typically bubbled into the

m xture for about 5 to 30 ninutes.

ed on a steambath for a short period 15
be isolated by sinply renoving the volatiles under reduced pressure

sol vents 10 i ncl ude nost

The m xture can:fhen be
of time. The product may

and puyideésw the product by common tedwmiques if desired. Internediates

wherein R i
di azoti zi ng
Typi cal hal
the |ike.
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m xture. Th

from[err]
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10

S bromne or iodine are prepared by enploying an al kyl
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dryness undemplegiagdniteresyle chldride fas tothaehediimtizitesiami by
standard teﬁQEcgaﬁitiH&hgain&LyS&%'é‘Qﬁ”éﬁléH_féﬂéyﬁké%;ly‘Bgéﬁmﬂogfaphya

formed in a non—réactive'organic“solvent and preferably

in the presence of an acid catalyst.

Typical solvents

include most halogenated solvents with chloroform and

carbon tetrachloride being preferred.

An excess of the

‘nitrosyl chloride is typically bubbled into the re-
action mixture for about 5 to 30 minutes. The mixture
can then be heated on a steam bath for a ‘short period
'of time. The product may then be isclated by simply
removing the volatiles under reduced pressure and
purifying the product by common techniques if desired.
Intermediates_wherein 1?.-6 is bromine or iocdine
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are prepared by employing an alkyl nitrite diazotizing

agent and the corresponding halogen source as desired.

Typical halogen sources include bromine, iodine, bromo=-
Suitable alkyl nitrite

form, iodoform'and the like.

reagents include, but are not limited to,
nitrite, isocamylnitrite and the like.

t-butyl

Typically the

reaction is performed in a suitable organic solvent -

such as chloroform or carbon tetrachloride by the

addzblon of the alkyl ni rzte dropwise to the. reaction

mixture. The reaction is usually complete aftier about

1l to 48 hours when conducted a
0°C and 100°C, more prefgrably

—b a

£
=0

temperature between

m 10°C

o 30°C.
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| it er medi ates wherein R is fluorine are prepared by .displacing chlorine
fromthe correspondi ng pyrazol ecarboxylic acid ester. This reaction is cay
dycted by adding an excess of fluorinating agent to the 10 appropri ate .
starting material -dissolved in a suitable solvent. Suitable solvents .
i nclude DMF and DMSO with the latter® being preferred. Typical fluorinating
agents include the alkali netal fluorides such as sodium fl uoride,
pqLassiLunfkgﬁ?éghand cesiumfloride. 15 .gefore being used in the

reaction the uorinating agent should be dried so as.to renpbve any

residual water. Generally this can be performed by refluxing the
fluorinating agent in a water inmm scible solvent such as toluene. The

solvent is then renoved before 20 conbi.ning the reaction ingredients.

The reaction i s Typicalilyalthe ceagitdon dis eoridesutupl ko stggiquresraghen

conducted at a t g@&%&ﬁgﬁ;ﬁé 2o %mp&eﬁ&g}%%: 4d ﬁﬁ%ﬁ%ﬁgﬁq’“

nore preferably Trom to about [err e product 1s
i sol ated by 25 Pgessuxg end Pysifyingadheorasidus 4§ feasirad Bt er and

collecting the pseahBiairal edchaligheldy shich! 23 icdsthNa iyRdidr dhwp i@ at ed
may then be_purifjed if desited by routine procedures. 30 X- 5968A
-7- Preparati on GRTPRBTEIZRRRY-4- pyrazol ecar- boxylic acid ester starti

materials can al so be perf gnvedmediptesecdivereite|R” WoBluor idowreki | | 23
'n prepared by displacing chlorine from the corresponding
pyrazolecarboxylic acid ester. This reaction is con-
s ducted by adding an excess of fluorinating agent to the
10 appropriate starting material dissolved in a suitable
.solvent. Suitable solvents include DMF and DMSO with
the latter being preferred. Typical fluorinating
: aéents include the alkali metal fluorides such as
-sodium fluoride, potassium floride and cesium floride.
15 Before being used in the reaction the fluorinating
~agent should be dried so as to remove any residual
water. Generally this can be performed by refluxing

2%

the fluorinating agent in a water immiscible solvent
such as toluene. The solvent is then removed before

20 combining the reaction ingredients. The reaction is
substantially complete after about 1 to 48 hours when
conducted at a temperature in the range from about 75°C
to about 200°C, more preferably from 100°C to about
150°C. The product is then generally isolated by

25 pouring the cooled reaction mixture into ice water and
collecting the precipitated solid by filtration. The
-product thus isolated may then be purified if desired
by routine procedures. '

30



the art. Preferably these conpounds are prepared by 5 reacting the 3
5- hal opyrazol e derivative with an alkali netal cyanide agent in the .
presence of a suitable solvent. Suitable solvents include nost of the
proti ¢ solvents with DMF, DMSO and hexanet hyl phosphor ani de bei ng

-

Ani de, |ithium cyani de, potassiumcyanide and the like. Typically, these
ani dg-5@68agents are dried according-7e standard procedures to renove any..
residual noisture. The reaction is sub- stantially conplete after about 1 f;ﬁ
to 48 hours when 15 conducted at a tenperature in the range of from about ~
[err] to about [err], nore preferably fromabout [err] to [err]. The

product is then generally i sol ated by. pouring the cool ed reaction m xture
into ice mater and colbeepaaat&ba ame&mp;Baegiﬂaﬂq4pgaajdﬂédég4on The 20

pr oduct thus ate y Lified |red b tine

procedur es. ié?bﬁ?gﬁ18§§eﬁfs?ﬁg em595¥ 5%1 BF%pared by
reacting thepérﬁynmeé4byypancbéuaebonﬂhh:kmnwm(zdfhhuks|skﬁllgdvmnh an
appropri at el upstitu n i tions.

This re- actlxg gg% bebggf‘.%iaglgmt'ﬁ%s% @(r?‘r’%ul ning thag"ecr: x%[él&cch

derivatd ve wreactbagdt the Sgbadopyr aq@é-ﬁt deriyatnive mﬁ%’e am aell‘hiit-"ual

sol vent Suchmaéaleeyahmaoagéa&, :.Q.' ehy braidatice £ %ﬁ.@ﬂwe di oxane,

ferred. Typi cal al kali netal cyanide reagents 10 I ncl ude sodi um
Y,

di met hyl - .30 _sul f Oxi de ab yl.f or mam.de, -benzene, t qfne and t he

X- 5968A solvent. Suit le solgents include most of the aprotic
solvents with DMF, DMSO ‘and hexamethylphosphp:amide o
being preferred: Typical alkali metal cyanide reagents L/

10 include sodium c¢yanide, lithium cyanide, potassium
' 'cyanide and the like. Typically, these cyanide re-

agents are dried according to standard procedures to ' ~
remove any residual moisture. The reaction is sub-
stantially complete after about 1 to 48 hours when

15 condud:ed at a temperature in the range of from about
50°C to about 200°C; more preferably from about 80°C to
140°C. The product is then generally isolated by .
pouring the cooled reaction mixture into ice water and
collecting th e'precinituted solid by filtration. The

20 product thus isolated may then be pur;fled iZ desired

- by routine procedures. '

The carboxamldes of the invention are firall
prepared by reacting the S-cyano-4-pyrazolecarboxylic
acid ester derivative with an appropriately substituted

25  amine under standard reaction conditions. This re-

' action can be carried out by combining the carboxylic
acid derivative with abou: an equimolar quantity of the
amine i: a mutual solvent such as tetrahydrofuran,
diethyl ether, dichloromethane, dioxane, dimethfl-

30 sulfoxide, dimethvlZormamide, benzene, toluene and the



| ke. The reaction is substantially conplete after about 2 to 200 hours
when carried out at a tenperature fromabout [err] to [err], preferably~ .
fromabout [err] to about [err]. The product of the reaction nay then(EE?S

i solated by sinply. removing the reaction solvent, for instance by,
evaporation under reduced pressure. Al so the reaction m xture nmay be added
to water gng k@éhproduct col l ected by fiItL tion or extracted into a water
i mmi sci bl €7 3 nt. The product thus isolated 10 can be further purified
ii:ﬂesired by any one of several well known techniques: An alternative
procedure for preparing the 1l-aryl and 1-heteroaryl conpounds of the

I nvention invol a | afl tk i Lon For
exanple, a 5- héﬁ%g%e'n- - %/?%é%%gé?bggyS%ﬁggﬁgﬁﬁlliké@gétgeéggégerted
directly to t habdutalo-to R0C-houtscwhenx sairddediout atyatbenperatuzet ed
with the approgy kaldo I api d FUIEH \%ﬁ%ﬁe apeund of
t he .i nventi on. &?ﬁg{ g%ﬁ'lerre QO(F‘TB{: i§6§egé- 55'!8 ti olr# ?fsf%ng 0 *(E)‘Wg@ GQFERR]

2530  wher ei AbRat 100°Gn sThe Profducdr o wheyxerartiondraviethenobe,
TG 7R B e B0 Mo e Xein solvent, for
instance by evaporation under reduced pressure. Also

the reaction mixture may be added to water and the
product collected by filtration or extracted into a
_ water immiscible solvent. The product thus isolated
— 10 can be further'purified if desired by any one of
several well known technigues. '
An alternative procedure for preparing the
~ : l-aryl and l-heteroaryl compounds of the invention
involves a variation of the above described reactions.
15 For example, a 5-halogen-4-pyrazolecarboxylic acid or
ester may be converted directly to the S-halo-4-pyra-
zolecarboxamide, which may then be reacted with the
appropriate alkali metal cyanide reagent to provide a
compound of the invention. The scheme for this reac-
20 tion is as follows: -
. Rr® 2.3
\ R—N o’ Q NHR'R
- . —
N

e—C~-NR'R ' N

\/

1'is an aryl or heteroaryl group as defined

are as defined above and R8

30 wherein R

above, Rz, R3 and R6



and the like. 5 The detail ed procedures for.each of these .o
ction steps are outlined above. Conpounds of- the present invention .
(Eégreln [err] is [err] alkyl or [err] cycloalkyl are prepared according to
e follow ng reaction schene. wherein 10 [err] represents [err] alkyl
[err] cycloalkyl and [err], as above, represents [err}ralkoxy. [ ERR] 25
30 X- 5968A -10- Thus, an alkyl-.o
cycl oglkgklgdr azine i s reacted mnth an.glkyl '
a-acetyl -a- (di net hyl am nonet hyl ene) acetate to produce a 5- nethylpyrazole
The reaction is conducted in a suitable solvent, such as an al kanol and at
tenper- 5 atures of fromJ[err] to [err], convenlently at the reflux
temperature of the solvent. The product of the regction is a - '
5- et hyl - 1-al kyl. or cycl oal kyl -1 H pyr azol e- 4- car-,boxyllc acid ester ~Thi s
pr oduct |Slshhydlmomy| n e-d:é albbey n haldgend- é-bbo:nﬂmé{] | Jalgesanp. '
Conveni ent raqﬁ%y cin- imde is enployed, in a bl e sol vent such
as carbon e rachl 6ri de and .at reaction tenperatures of fron1[err] to :
[err].S5The 5- (bronnnﬁmhy@Panihdnpcgmedheasbéorreac@dqﬁ1thmmsdance mnth
t he proced g&gﬁ? Bender, J. Aner. Chem- Soc
71, 1767 (%%ggfggg gbﬁg nt corres on%?ngeS fornyl .conmpound.
Compounds of the present 1nvent=on wherein
Rl is Cl alkyl or 05-06 cycloalkyl are prepared
accordlng to the follow1ng reaction scheme whereln
10 Rl represents C1 6 alkyl or C5-C6 cycloalkyl and . R5 - ¥4)

as above, represents Cl C6 alkoxy

- | R NHNHz —_ R’ -1]———-0 —CHz _@i_} R’ -1}1———’—'" CH2B8r |
~COR® N #-COR° . <

\ / N : -

15 _COCHs

. Mez2CHNO= |
MezN/ \C . | | NaOEt

R R1—N———9-—CH0
20 — 'ﬁ NH2OH +HC ! - )
l!l é-corR® “Eron IL | orR? - -

\/ N

25
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The 5-formyl conpound is then reacted w th hydroxyl anine. The reaction is
conducted in a suitable solvent, which can be ethanol or nethanol. Suitgabie
20 reaction tenperatures are from[err] to [err]. The reac- tion yi #
t he 5- (hydroxyi mi nonet hyl ) conpound, which can be dehydrated to the ’
correspondi ng 5-cyano conpound. The ‘dehydrati on can be acconplished in any

of nunmerous known net hods. One such nethod is dehydration by the 25 use
of_t hi onyl %Eég de, conducted in a SUItabH% sol vent such as ether,

tql.Uene, exa - X-5968A -11- Reacti on
tenperatures are de5|rably [err] to [err]. As a result of the foregoing
reaction, cyano I-aIkyI or cycloal kyl -1 H pyrazol e-4-carboxylic esters
are produced DVEEt 80 gretely

her bi ci des in ‘accor dance W ﬁ ﬁ ?gsgﬁ{m 1h dtx];a!onﬂb C"I%e saérrgg?e&}ml gues

descri bed aboven @lRyhr e~ mtxlh@réﬂéaeymdmhﬁlqwam%@m to

i nvention. The ;ﬁﬂfﬂif&lé‘dé s)iméiesypgffs,eblénve&h@&eiwl& il &Sndisctegpar ed
by hydrolyzing the 5-cyano:- ¢ gg azol e- carboxylic acid ester_startin
0

materi al as pré‘[&”aaeds ¥erbyr r 8¥FBn@SnGn alkanol and at temper-
5- cyano- 4- gy r azthaoss hof yfirom azo el t&heooacbommvém@eml\yatawe&;@rﬁefm:a

e G i th an agTBRTarEs ok oled, sfLHeBH noThe PreiTh A SRR ng
reagent to prouvisia thenethykshealkyl oar byravadkyledd-giympzal é+k-dam+ owi ng
boxyllc acid ester.
- ' This product is then brominated to obtain a
10 5-(bromomethyl) group. Conveniently, N-bromosuccin-
imide is employed, in a suitable solvent such as carbon
tetrachloride and at reaction temperatures of from 20°C
= to 100°C. The 5-(bromomethyl) product can then be treated
' in accordance with the procedures of H. B. Hass and M. L.
15 Bender, J. Amer. Chem. Soc., 71, 1767 (1949) to obtaln
the corresponding 5-=formyl compound.
The S5-formyl compound_ls then reacted with

hydroxylamine. The reaction is conducted in a suitable
solvent, which can be ethanol or methanol. Suitable |

20 reaction temperatures are from 20°C to 100°C. The reac-
tion yields the 5-(hydroxyiminomethyl) compound, which-
can be dehydrated to the corresponding 5-cyano compound.
The dehydration can be accomplished in any of numerous
known methods. One such method is dehydration by the

.25 use of thionyl chloride, conducted in a suitable solvent
such as ether, toluene, or hexane.



reacti on schene: X- 5968A -12- 5 [ERR] 15 Y

wherei-n [err] and [err] are as defined above. This reaction process .
ires the use of a coupling reagent, for exanple any of the type of .
ling reagents comonly enployed in the synthesis of -peptides. Exanples

such coupling reagents include 20 carbodi i m des, such as '

N, N - di cycl ohexyl carbodiim de, N, N - d||sopropylcarbod||n1de or _

N, N - &~89%BAcar bodi - i m de; the imnm dazdles such as carbonyld||n1dazole as P

wel | as reagents such as N-ethoxycarbonyl - 2-et hoxy- 1, 2-di hydroqui nol i ne S

" (EEDQ . The direct coupling of a 25 5- cyano- 4- pyrazolecarboxyllc acid

ani ne st ar ROAF HATerFIMPREABULSS URF8nABF 1TAR1¥aR0 Ko

and an amne is carried out by addi ng_abqut_an e U|nnlar %gggtlty of the
d in the

presence of an eqwlnxgnaqyggﬁltyogrtﬁélqb&eg@y§35ﬁga¢xggﬁlrg;reagent
x goven  Syano-1 WYL of eycfGalkglr Hrpyiadniar aniamiamib G anc
- A n ane or
di met hyl foerm:@e el pxsocuswdil y 'mepl ehn bt konvermed b hmass when
ng?rcged a tegpera%?re |£?5?§5P$§9$§§ bOUt§L§§aJce i | about
_ the present 1nventlon by the same technlques descrlbed
above for l-aryl and 1- heteroaryl compounds of the
present invention. '
The compounds of the present 1nventlon may o
10 also be prepared by hydrolyzzng the 5-cyano-4-pyrazole- ;
carboxyllc ac1d ester startlng materlal as’ prepared
. above to the correspondlng 5-cyano—4-pyrazolecarboxyllc
ac1d. The carboxamlde derlvatlves are then prepared P
by the dlrect coupllng of_a:S-cyano-4—pyrazole-_,
15 carboxylic acid with an appropriately substituted amine
in the presence of a coupling reagent to prOVide the
corresponding carboxamide acoording to the following
reaction schemei |



ffltration. The carboxam de product thus formed can be further puri-fiedA
needed by any of several routine nethods including crystallization fro
common sol vents, chromat ograhy over solid supports such as silica or 1

al um na, and related purification technlques The conversion of the
carboxylic acid ester derivative to'the carboxylic acid is acconplished by
wel | known hydrolysis conditions. This reaction is typically perfornmed with
a_suitabl e }omB8A a nutual 15 or gani c=2+vent such as aqueous: net hanol
OLJEthanoI Sui tabl e bases include the alkali netal hydroxides, preferably
sodi um hydr oxi de and pot assi um hydroxide. Typically the reaction mxture is
refluxed for about 1 to 10 mnutes and then acidified. The resulting pre-
20 cipitate may then be either extracted into a water imm scible solvent
or collected by filtration. Puri- fication may be perforned if desired by
any one of several standard te #¥ ques. The present compounds can al so be

prepared 25 by reacki - cyano- 4- pyhgﬁ@gag boxylic acid halide with
an appropriate anm ne acc -t%he gen&ral procedure outlined above in
the reaction of an am ne a carboxylic acid ester startlng mat eri al .
The acid haglides are readlly prepared by reacting a hal o- genatlng agent
with a 4-pyrazol ecarboxylic acid. X- 5968A - 14-

The nitrile |nterned|ates of fo gyla [ ERR] coupl ing

.--_I__ﬂ | . NHR R reggen* >
-QH

/=N

10
R —N
f!l —NRPR®

15 . wherein-Rl, Rz, R> and R

This reaction process requires the use of a

5 are as defined above.

couplzng reagent, for example any of the tvpe of
coupling reagents commonly employed in the synthesis of

. peptides. Examples of such coupling reagents include

20 carbodiimides, such as N,N'-dicyclohexylcarbodiimide,

_ N,N'-diisopropylcarbodiimide or N,N'-diethylcarbodi-
imide; the imidazoles such as carbonyldiimidazole as
well as reagents such as N-ethoxycarbonyl-2~ethoxy—

: 1, Z-dlhydroqulnollne {EEDQ) . The direct coupling of a
25 5-cyano-4-py’azolecarboxyl-c acld and an amine ls
carrled out by addlng about an equimolar cuantltj of
the amine starting material to a solution of the car-
boxyllc aczd in the prese ice of an equimolar quantity
or slzght excess of coupling reagent. The réaction
30 generally is carried ocut in an unreactive organic



| wher e [err] is as defined above and [err] is hal ogen, hydroky.or [err]

tion. Thi

sd al gi ci dal |

kexy are novel and are provided in a further -10 aspect of the

ocar boxam des defined by the above general formla wherei

& Zgul fur form another inportant group of conpounds that are herbicidal

y active and are a further enbodi nent of this invention.

" The t hi.ocar boxani des of the invention%gre preferably prepared by thiati

t he coX=89684adi ng car boxani de accordr

to the following schene:  X-5

-15- [ERR] wherein [err] and [err] are as defined above. Any of sever al
thiating agents can be em ployed in this reaction including phosphorous
penta- 10 sul fide. Another preferred thiating agent is Lawesson's
Reagent, which is 2,4-bis (4-nethoxyphenyl)-1, 3-dithia- o
2, 4- di phosphet ggevené- §t§H|ésddlchibr%mb&hahbﬂ@ra@&ﬁe ﬂdfhéﬁﬁ&ﬁfﬂ uses

are descri bed

d 1 (1980). Th |
thiation react?®® 1% uSF§E§¥eF8FE$F§ Lgth %@P"ﬁy5€ %ﬁ ( %ﬁﬁgrOX|n§tely

i n,det ai

n X
Iy
15
ng

968A "

equi nol ar quancohdested abeacsehpezaidreads itheczranges cﬂeagmu‘- QPG tut ual

or gani ¢ sol ven
conpletg wthi

303882 8icn o HERCpEpaRE® 157 snbd” BAGAILY RS Y o,

t enperat ure of £ibbtratson. t oTheocarpoxapideTproduics thwsh Seamefe aaniPe or nmed
can be isol at efy2pHepuphti edelly 1 ROREREEEHYOARYS B sa¥er'atS k@ddizfd | on and

" the |ike.
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methods including crystalllzatxon -from common solvents,
chromatograhy over solid supports such as silica or
alumina, and related purification techniques.

_ The conversion of the carboxylic acid ester
derivative to the carboxylic acid is acécomplished by
well known hydrolysis conditions. This reaction is
typically performed with a suitable base in a mutual
organic solvent such as aqueous methanol or ethanol.
Sultable bases lnclude the alka11 metal hydroxzdee,
preferably sodium hydroxxde and potassium hydroxide.
Tynxcally the reaction mixture is refluxed for about 1
to 10 minutes and then acidified. The resulting pre-

cipitate may then‘be'elther extracted into a water

immiscible solvent or collected by filtration. Puri-
fication may be performed if deszred by any one of
several standard technlaues. '

" The present compounds can also be prepared

'by reactlng a 5-cyano-4-pyrazolecarboxylrc acid halide

with an approprlate amine accordlng to the general

procedure outlined above in- ehe reaction of an amine
with a carboxylic ac1d ester startlrg materle The

acid halides are readily prepared by reacting a halo-

- genati ng agent with a 4-ny*azolecarboxyllc ac1d

LS

i



Afyl hydrazi ne and al kyl (al koxynet hyl ene)- cyanoacetate starting materials

ar.e either commercially 25 avail able or readily prepared by known :

procedures For exanpl e, phenyl hydrazine conpounds are readily prepare .

réacting an appropriately substituted arniline with nitrous acid and the

stannous chl oride according to standard procedures. 30 X- 5968A

-16- The fXFP&®8Ag Exanples are illustratiwd4ef conpounds of the present

|nvent|on as well as methods of their preparation. These exanpl es are not
Atended to be liniting to the scope in any respect and should 5 not be

so construed. Exanples 1 through 40 were prepared by the preferred process

as outlined above, that i|STheienitrilezintesmediates of formula:

5-cyano- 4- pyrazol ecarboxylic acid ester derivative with an appropriately

substituted am'ne to 10 gi ve the Qorrespong ng car boxani de of the

i nvention. Exanple 1 5-Cyano- I-(2 pyhgplnxly N—nethyI-IH-pyrazoIe-

4- car boxam de 15 A.  5- Amjno- I,(Z pyridinyl)-1H pyrazol e- 4-

carboxylic acid, et hyl ester A solutl o] 1.83 g of 2-hydrazi nopyridine

and 38.2 g of et hyl (ethoxynethylene)c ﬂdéc tdfie dissolved in 150 m of

acetic acid and 50 m of water eated on a steam bath for

approxi mately 16 hours.:

1 is as defined above and Rs is halogen, hydroxy

where R
or Cl—C6 alkoxy are novel and are provided in a further
U 10 aspect of the invention.

' Thiocarboxamides defined by the above general
fcrmula wherein X is sulfur form another important group
of compounds that are herbicidally and algicidally
= active and are a further embodiment of this invention.

15 The thiocarboxamides of the invention are preferably

prepared by thiating the corresponding carboxamide

according to the following scheme:



reaction mxture was allowed to cool to roomtem perature and placed”™ 4
~a)refrigerator whereupon crystals slowy fornmed. The precipitated solid

* /Lol lected by filtration and washed with cold 50% aqueous et hanol 25

rovi de 23.62 g of 5-amino-I-(2-pyri‘dinyl)-IH pyrazol e-4-carboxylic .
acid, ethyl ester. Yield 50.9% M = 89-91C 30 X- 5968A
-17- B. 5-Chloro-1-(2-pyridinyl)-1H pyrazol e-4- carboxylic acid, ethyl
ester Nglsgoggh chloride was bubbl ed thrpyigh a solution of 23.62 g. of
5-amino-|-(2-pyridinyl)-1H pyrazol e-4-carboxylic acid, ethyl ester in 100 <=
m of chloroformfor approximately 5 mnutes. The reaction m xture was l
heated on a steam bath for another 5 nmin- utes and the volatiles were

renoved under reduced pressure to provide an oil. The residue was cooled in
10 the refrigerator whereupon crystals forned. The solid was
crystallized fromethanol and collected by fil- tration to provide 16. 3 g

of 5-chloro-1-(2- pyr| di nyldgN 1H pyrazol e- 4-car boxylic acmg et hyl ester.

Yield 64.8% M = @ .-fgaly5|s cal cul ated fogllpLy (: ory: C, 52.50;
H 4.01; N, 16.70; Fo nd 3 me?;ﬁ-.r@,E 16.59. CN i 2.3
5- Cyano- | - (2-pyri di nyl}) e 4: q / “NRTR

S ~l=o

wherein Rl, Rz_and r3 are as defined above.

Any of several thiating agents can be em- -kdﬂ

ployed in this react;on_including_phc$phorous péhta-
sulfide. Another preferred thiating agent is Lawesson's
Reagent, which is.2,47bis(4-methoxyphenyl)—l,3-&ithia- B
2,4~diphosphetane~2,4-disulfide. This thiating agent -
and its general uses are described in détail in Tetra-.
hedron Letters, 21, 4061 (1980). The thiatlon *eachloh
is preferably carr Led out by ccmblning approx;mately
equimolar quantities of the carboxamide andé Lawesson's
Reagent in a mutual organic solvent such as toluene or
dioxane. The reaction is generally complete within
about 1 hour to about 10 hours when carried out at a
temperature of about 50°C to about 150°C. The thio- N
carboxamide thus formed can be isolated ané purified by W/
normal methods such as crystallizaticn and the like.'

| Arylhydrazine and alkyl (alkoxymethylene)- '
cyanoacetate starting materials are either commercially '
-available or readily prepared by known procedures. For
example, phenylhydrazine compounds are readily prepared
by reacting an appropriately substituted aniline with
nitrous acid and then stanncus chloride according/to

10

15

20

25

standard procedures. ' 5
30 !



20 carboxylic acid, ethyl ester A solution of 7.36 g of 5-chloro-I-(2-
pysridinyl)-1H pyrazol e-4-carboxylic acid, ethyl ester, 3.2 g of sodium
cyanide and 25 nl of DMF was heated at 25 approximately [err] for 3 ’ :_
hours. The reaction mxture was cool ed and poured into.300 m of ice .
water. The precipitated solid was collected by filtration to afford 5.79 g

of solid. This material was recrystal- lized fromethanol to provide 4.72 ¢
of _5-cyano-k=5888a (2-pyridinyl)-IH pyrazaeljg-4-carboxylic acid, ethyl
egter. M = 112-114C X- 5968A -18- Anal ysis

calculated for C12 H N4 02 Theory: C, 59.50; H, 4.16; N, 23.13; Found: C,
59.43; H .4.11; N, 23.06. -D. To a solution of 2.5 g of 5-cyano-I|-(2-
pyridinyl)-1H pyrazol e-4-carboxylic acid, ethyl ester in 20 m of DW was

added an excess of 40% aquequg Fo1IGwihy THamPles azedlllusdrAdive I e out
the pyrazole starting material .. Approxi mately 24 .hours |ater additional
nononet hyl ani ne \A)&ngﬂﬁé‘ast B%t f2e1 reﬁgg.%[ i"f#f eﬁiiﬁ?r ésagvebé Iasaé"%’(ﬂr% onal
DMF so as to keepofheheircpeeparationsol These ekamplesciaren notx timtendesl
heat ed and subsequently 0,15 f_LC gl recipit
solid was coIIectgg %? }?ﬂgsgP%oﬁaa%&g:ggP §tgplizgg:Fggﬁﬁﬁégﬁgggﬁaﬁ?a
afford 15 152 g vpts5beyspocongzrpedi.di nyl ) - N-net hyl - 1H pyr azol e-
4-carboxamide. MP = [err] pgamples 1 through 40 were prepared by the
preferred process as outlined above, that is the re-~
action of a 5-cyano-4-pyrazolecarboxylic acid ester
derivative with an appropriately substituted amine to

10 give the corresponding carboxamide of the inwvention.

Example 1 _
- 5-Cyano-l-(2-pyridinyl)-N-methyl-lH-pyrazole-
4~-carboxamide

15 A. S5-Amino~l-(2-pyridinyl)-lH-pyrazole=-4-
carboxylic acid, eﬁhyl ester
A solution of 21.83 g of 2~hydrazinopyridine
and 38.2 g of ethyl (ethoxymethylene)cyancacetate
dissolved in 150 ml of acetic acid and 50 ml of water
20 was heated on a steam bath for' approximately 16 hours.
U The reaction mixture was allowed to cool to room tem-
perature and placed in a rgfrigerator whereupon crystals
- slowly formed. The precipitated solid was collected by
filtration and washed with cold 50% agueous ethanol
25 to:provide 23.82 g of 5-amino-l-(2~pyridinyl)-lE-
pyrazole-d4~carboxylic acid, ethyl ester. Yield 50.9%.
MP = 89°-91°C

30



Anal ysis calculated for [err] Theory: C, 58.15; H 3.99; N, 30.82; Found:  *
7.87; H, 3.83; N, 30.53. 20 Exanple 2 .
-ano- 1 -[2-(trifluoronethyl)-4-chloro-
yit] - N-net hyl -1 H pyrazol e- 4- car boxam.de A.

~Am-no-1-[2-(trifluoronethyl)-4- chloro- 25

phenyl* % 8§Eazole 4-carboxylic acid thyI ester A solution of 31.58 g of

2-(trifT 36 thyl)- 4- chlorophenylhy&?a2|ne and 27.92 g of ethyl. (ethoxy- _.

met hyl ene) cyanoacet ate di ssol ved in 225 of acetic 30 X- 5968A s

-19- acid and 75 nml of water was heated on a steam bath for approxi mately '

16 hours. The reaction mxture was cooled to roomtenperature and placed

inthe refrig- erator._, Th i tated _sol.i ect ed fil- .5

tration and conbi ned mPth gﬁgﬁg BHE"?OPXF&&QP$%§1F%Lppqﬁﬁ%ﬁ ﬂC)prOV|de-

43 g of 5-angarboxyPi¢tacidyoethyl ester

nmet hyl ) - 4- chlorophenyl]-lFprrazoIe 4-carboxylic acid, ‘ethyl ester. M =

114-[err] B. 5-Chlor o-Nifpogylki chliorddet Wais) bled through a

chloropheny14 %ﬁt:gﬁag | 8345 a?b05yl?caﬁghg_ etavpyelianyhidigehl oric acid

gas wag bubb 1rou2 a so lon o %h
5- an1no 1- [ PY%azelenforrrhgrylic ac5id, ethyl ester in 100 ml of

Ch'Or0pheny4&hi&fdﬁ&ﬁﬁ0f6r4a§?fbﬁiﬁhh&lgcEdmlﬁhhﬁh. The reaction

mixture was heated on a steam bath for another S min-

utes and the volatiles were removed under reduced o
- pressure to provide an oil. The residue was cooled in s
the refrigerator whereupon crystals formed. The solid -
was crystallized from ethanol and collected by £il-

tration to prqvide 16.3 g of S-chloro-l-(2-pyridinyl)- i;-
1B~pyrazole-4-carboxylic acid, ethyl ester. Yield

64.8%. MP = 50°-51°C

10

1s
Analysxs calculated for C11P10C1N3O2
Theory: C, 52.50; H, 4.01; N, 16.70;

Found: C, 52.22; H, 3.75; N, 16.59.

C. 5-Cyano-l-(2-pyr1d1nyl)-1h-pyrazole-4-

20 carboxyl;c acid, ethyl ester

A solution of 7.36 g of 5-chloro-i-(2- \J
' pyrxdlnyl)-lH-pyrazole-4-ﬁarboxyllc acid, et;yl ester,
3.2 g of sodium cyanide and 25 ml of DMF was Hea ted at
approximately 100°C for 3 hours. The reaction mlxture i
was cooled and poured into 300 ml of ice water. *he
p:eclpxtated solid was collected by £iltration to
afford 5.79 g of solid. This material was recrystal-
lized from ethancol to provide 4.72 g of S5-cyano-1-
(2-pyridinyl)-lH-pyrazole-4-carboxylic acid, ethyl
ester. MP = 112-114°C

25

30



eSter dissolved in 250 m of chloroformfor 1 minute. Nitrosyl chloride was
next bubbled through the solution for 10 m nutes. The reaction mxture was
then heated on a steam bath and the volatiles were renmoved under reduced éE:
The residue was di ssolved in‘hot 20 ethanol, purified with
charcoal and the product crystal- |i'zed to provide 16.6 g of
5-chloro-1-[2-(trifluoro- nethyl)-4-chlorophenyl]-I|H pyrazol e-4-carboxylic

pf essure.

acid, ethyl
Teory: Cf
X-5968A

ter. M = [err] 25 . alysis calculated for [err]
BF o 18

.57; N, 7.93; Found+®"C, 44.48; H 2.33; N, 7.80. 30
-20- C.

5-Cyano-|-[2-(trif|uorohethyl)-4-ch|oro- phenyl ] - 1H pyrazol e- 4- car boxylic
ester A solution. of 3.15 g of 5-chloro-I-[2-(tri- .
f I uor onet hyl ) - 4- chl ofgyieysA g -qalgydared efar c@y hBxyNj@,aci d, ethyl ester

and 1.1 g of sodium cyani %4&12.5 e, ﬁga??gggtﬁy -3§Egpnhge2§@§3lgea't ed at

acid, ethyl

approximately [err] for four and one-

urs. e reaction m xture al so

cont ai ned approxi mately 3 Foindpol Cul? 43R/t b-1hesulNe dByRBss. The
reaction m xture was cool ed and 10 oured: i tg gp roxi pately 300 i of
e [ ]

ice water.

The preci pi Tattd st7 ¥ FREIEHPR R

yIf PFt PaEYBROFAT (2=

recrystal li2ed foyamaiidano! L -ahyaransle-4-ecaribukgbid gc0di, ethyl ester
5-cyano- 1-[2- (trd F I por Gret e 4o ILETeN ' dxbbhs of 408 aqueous

i
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monomethylamine so as not to precipitate out the
pyrazole starting material. Approximaﬁely 24 hours
later additional monomethylamine was added to the
reaction mixture as well as additional DMF so as to
keep these reactants in solution. The reaction mixture
was heated and subsequently added to 150 ml of ice
water. The precipitaﬁed'solid was collected by
filtration and recrystallized from methanol to afford

. 1.2 g of 5-¢cyano-l-(2-pyridinyl)-N-methyl~-lH-pyrazole-

4-carboxamide. MP = 200°-202°C
Analysis calculated for C11H9N40
‘Thecry: C, 58.15; H, 3.99; N, 30.82;
Found: C, 57.87; H, 3.83; N, 30.53.

Example 2
Ny _ S-Cyano—l-[z—(trifluoromethyl)-4echloro-
phenyl]-N-methyl-lH-pyrazole-4-carboxamide
A. 5-Amino-l-([2-(trifluorcmethyl)-4-chloro-
phenyl]~lH-pyrazole-4-carboxylic acid, ethyl ester

:A so;ution of 31.58 g of 2-(trifluoromethyl)-
4~-chlorophenylhydrazine and 27.92 g of ethyl (ethoxy-
methylene)cyancacetate dissolved in 225 of acetic



pyrazol e- 4-carboxylic acid, ethyl ester. MP = 70- [err] 15 Analysrs

sulqted for [err] Theory C, 48.93; H 2.64; N, 12.23; Found: C, 49. 16
30, N, 11.93. D. A solution of 1.23 g of 5-cyano-1- 20
A i fluoronethyl)-4-chl orophenyl]-1'H pyrazol e-4- carboxylic acid, ethyl .
ester and 8 ml of 40% aqueous nononethylanmne in 20 mM of DVF was stirred
at approxi- mately [err] for 16 hours._ The reaction m xture was -poured into

150 nmX-5968% water and the precrmteﬂ%ﬁfZS solid was collected by -
filtration. The isolated material was recrystallized from ethanol to ;4=-
provi de 535 ng of 5¥cyano-l-[2-(tr|fluoronethyl) 4 chl oro- '
phenyl ] - N—nethyl-lk[pyrazole 4- car boxam de. [err] 164C 30 X- 5968A
-21- Analysis ¢ Ic [er Theor 47 51 2, 45; 17. 05;

Found: C, ARL ‘méaéféy{ qﬁééﬁ WaS Meated Btehm bath Qo Exanpl e 3

5- Cyano- 1- (appxb xiﬂaﬂemmehQIbemraethyhe febpyienoméxdurer wasan de A

5 oyane- L Gach el M YR Cinde s ird Cana DU 820k ERPREK R gRCT O, ety

ester A sol
di chl or opheregatdz pyim(?%eqizht%bﬁél $@la%| wascenjllected by fil-

5 tration and combined with the solids 1solated from the
filtrate to provzde 43 g of S—amlno-l-tz-(trxfluoro-
methyl)-4-chlorophenyl]-1H-pyrazole-4-carboxyl-c acxd,
ethyl estex. MP = 114°-116°C

5. S-Chloro-l (2~ (trzfluoromethyl)-4- \H)
10 chlorophenyl}-lH-pyrazole-4-carboxylzc acid, ethyl :
ester

_ Hydrochloric acid gas was bubbled through a ' £
solution of 26 ¢ of S~amino-l-[2-(trifluoromethyl)-4-~ '
chlorophenyl]-lH—pyrazole-49carboxylic acid, ethyl
ester dissolved in 250 ml of chloroform for 1 minute.
Nitrosyl chloride was next bubbled through the solution
for 10 minutes. The reaction mixture was then heated
on a steam bath and the volatiles were removed under
20 reduced pressure. The residue was dissolved in hot _
ethanol, purified with charcoal and the product crystal-
lized to provide 16.6 g of S-chloro-l-[2-(triflucro- W,
metnyl)-4-chlorophenyl]-lH-pyrazole-4-carboxyllc aczd, |
" ethyl ester. MP = 67°-69°C ' :

25 : i Analysxs calculated for Cl3HQC12F3N2 2

T‘Ieory- c' 44 22, H' 2.57' iy 70 93;
Poundc CI 44048; H’ 2'33;N’7-800

30



ester and 2 g of lithiumcyanide dissolved in 30 nMl of DWF was reacted at.
approximately [err] for 23 hours. 15 . One additional gramof |ithium '
cyani de was added to the reaction m xture which was heated for an
‘additional 7 hours. The m xture was poured into i.ce water and the
precipitated solid was collected by filtration and recrystallized from 3A
al cohol (charcoal) to provide 20 3.75 g of

5-cyano-| - i£hl orophenyl ) - 1H pyrazol e=24=.carboxylic acid, ethyl ester.
Ynel d 61% 6(&I\s/gefmfer-r] Anal ysi s cal cul at ed ?gr [err] 25

Theory: C, 50.35; H 2.93; N, 13.55; Found: C, 50.12; H, 3.11; N, 13.29.
B. To a solution of 2.5 g of 5-cyano-|I-

(2, 4-di chl or ophenyl ) -1 H pyrazol e- 4-carboxylic acid, ethyl ester in 20 m of
DVF was added 20 ml of 40930 5-Cxap9sda(2-(trifluoromethyl)-4-chlpro-

aqueous nonormet hgh@ﬁgﬁ?-lﬁh yr8261e0] ~Farhidier14RS atlid,’ @EnYL 'dd¥Er _
tenperature for proximately two and one-half hours whereupon the sol ution

waz pour ed ilnfo icef wat er . ATB%].P;tQ%hpraBGL\H?§ %(flllsg%m@fﬂamﬂrlzt-r(&tﬂion 5
S Cyano. .42, 4. SLLAFOPETAYN rAreRinEPRRRTIA siRspuEato] scspaetmd i -
[err] Anal ySis cakddl,aeetiyfloesfetr hnd0l.l g of soditimeayanid@ ifB8.254miH,
2.73; N’ 18. 98; g?”@iﬁetﬁyl@%rﬁ%ﬁiﬁe %a§4heuteé9agsapproximately 100°C
a for four and one-half hours. The reaction mixture also
contained approximately 3 g of molecular sieve to
insure dryness. The reaction mixture was cooled and
poured into approximately 300 ml of ice water. The
precipitated solid was collected by filtration and

AA recrystallized from ethanol (charcoal) to provide 1 g
of S-cyano-l-[2-(trifluoromethyl)-4-chlorophenyl]-1H-
pyrazole-4-carboxylic acid, ethyl ester. MP = 70°-72°C

U
10

15 o
Analyszs calculated for C14H9C1F3N302
Theory: C, 48.93; H, 2.64; N, 12.23;
Found: CI' 49-16" Hl 2-39: N' ll¢93o
D. A solution of 1.23 g of 5-cyano-1-
20

[2-(trif1uoromethyl)-4-chlorophenyl]-lH-pyrazole-4-

w carboxylic acid, ethyl ester and 8 ml of 40% aqueous
monomethylamine in 20 ml of DMF was stirred at approxi-
mately 25°C for 16 hours. The reaction mixture was
poured into 150 ml of ice water and the precipitated
solid was collected by filtration. The isolated
matefial was recrystallized from ethanol to provide
535 mg of 5-cyano-l-[2-(trifluoromethyl)-4-chloro-
phenyl] -N-methyl-1K-pyrazole-~4-carboxamide. MP =

162.5°-164°C
30



‘Exanpl e 4 5-Cyano-| - (4-bronophenyl)-Nnethyl-IH pyrazol e-4-carboxam de 15

+

5- Cyano- | - (4- bronmophenyl ) -1 H pyrazol e- 4-carboxylic acid, ethyl ester A.
jon of 6.6 g of 5-chloro-1-(4- bronophenyl)-IH pyrazol e-4-carboxylic

, ethyl ester 20 in 30 M of DVF with 2 g of sodium cyani de was.

at'ed at approxi mately [err] for 3 hours. " The reaction nmix- ture was

pouréd into ice water and the precipitated solid was collected by -
filtrax~5868AThe product was recrystatdkzed from 3A al cohol to afford 5.3 g..

na

of 25 5- cyano- 1- (4- br onophenyl ) -1 H pyr azol e- 4- car boxyl i ¢ acid, ethyl -
ester. MP = 104-105C Analysis calculated for [err] Theory: C, 48.77; H, )
3.15; N, 13.13; 30 Found: C, 48.90; H, 2.91; N, 13.23.

X-5968A . ' -23- B. A solution of 3.2 g of

5-cyano-1-(4- bro )=k %EE'%‘% ‘ear Roptls ¢ @i d, ethyl ester in 40
m of 3A al cohol Hﬁgfﬁgig c FEQ%Aaqueoﬁs med0-3 ne@h%lan1ne was refluxed for

approxi mately 2 heursgpSory:TeR, 2dd sagnal, 7.45 ¥,e113 s 40% agueous
nononet hyl - am ne was added [err r%%ctlon ture £y1 was t hen
i od%d

refluxed for an addi ti oRgrR :hofrsd? He e Wets and the
precipitated solid was col | ect ed b%xfllarasion to prOV|de 1 g of
5-cyano* 1- (4 br onophenyl ) - Sxample B

S=Cyano~1-(2, 4-d1chlorophenyl)-N-methyl-
lH-pyrazole-4—carboxam;de = :

A; 'S—Cyano-l (2, 4-d1chlorophenyl)—1ﬂ- . J

10 : pyrazole-4-carboxy11c acld, e+hyl ester

. A solutzon of 6.4 g. of S-cnlorc-l (2 4~
dlchlorophenyl)-lﬁ-pyrazole-4-carboxylzc acld, ethyl sy
ester and 29 of llthlum cyanide dzssolved in 30 ml of

_ DMF was reacted at approxzmately llO‘C for 23 hours.

15 One addltlonal gram of lithium cyanide was added to the
reaction mixture which was heate@ for an additional 7
hours. The mixture was poured into ice water and the
precipitated-solid was collected by filtration and
recrystallized from 3A alcohol (charcoal) to provide

20 3.75 g of S-cyano-l (2 4-d1chloropheny1) lh-pyrazole-
4-carboxylzc acid, ethyl ester. Yield 51%. MP =
79°-81°C

'Aaalysis calculated for C1339C12V302

Theory: C, 50.35; H, 2.93; N, 13.55;
Found: C, 50.12; H, 3.11; 13. 29
_ - 3. To a solut;on of 2.5 ¢ of S-cjano-l-
(2, 4-d1cnlorophenyl)-1H-pyrazole-4—carnoxyllc ac1d,
ethyl ester in 20 ml of DMF was added 20 ml of 40%
30 "



for [err] Theory: C, 47.29; H 2.97; N, 18.36; Found: C, 47.39; H, 3.07
N., 18.49. 15 The follomnng conpounds were prepared by the
procedures descri bed above. Exanpl

5- Cyano- 1- phenyl - N- cycl opr opyl - H-pyrazole- 4- carboxam de, MP = [err]-222C
20 Anal ysis cal cul ated for [eLpr;Theory C, 66.66; H 4.79; N, 22.21,
Found: C, R65988AaH, 4.68;. N, 22.06. 25 30-22- X-5968A

-24; Exanple 6 5-Cyano-|-(3-bronophenyl)-N-nethyl-IH

pyrazol e- 4- car boxami de, MP = [err]-180.5C 5 Analy5|s cal cul ated for
[err] Theory. C, 47.24; H, 2.97; N, 18.36; Found: C 47 33; H, 3.03; N,

18. 26. Exanple 7 5- tyano | - (3 bronophenyl) N- et hyl -

pyrazol e- 4- car bosaniedes HBnomewhylladrimeisi @healmdeﬁmh fmoix Yuare Jwaheor y:

C 48.920 H 3. 4Lt1§reﬁ7a§5ro%&Pngpé§aﬁﬁ§ !§0Qia§§fg;1d$té591¥%o and
one~-hal€f hours whereupon the solution was poured into
ice water."The precipitate was collected by filtratlon

S  and recrystallized from methanol/water to afford 1.3 g~
of S-cyano-l-(z 4-dichlorophenyl)<N-methyl-1lE-pyrazole-
4-carboxam1de.. MP = 182°-183°C

10° N net hyl -1 H pyrazol e- 4-carboxam de. M = [err] Analysis calcul ated @

U ' Analysxs calculated for Cq,Hg ClzN o

10 ' ' Thear§ C, 48.84; ¥, 2.73; N, 18.98;
Found. C, 48.69; H, 2.74; N, 19.23.
A - _'_' Example 4

 5=Cyano-l-{4-bromophenyl)-N-methyl-~1H-

pyrazq;e-4rcarboxamide
15 il o .
A. S-CYano-l (4~bromophenyl) lH-py*azole-

4~carboxylic acid, ethyl ester

- A solution cf 6.6 g of S-chloro-1l-(4~
bromophenyl)-lH-pyrazole-4-carboxylic acid, ethyl ester
20 in 30 ml of DMF with 2 g of sodium cyanide was heated
\;/ at approximately 95°C for 3 hours. The reacticn mix-
ture was poured into ice water and the precipitated ;
solid was collected by filtration. The product was- ./
_ recrystallized from 3A alcohol to afford 5.3 g of
25 5-cyano-1-(4%bromophenyl)-la-pyrazoleF4-carboxylic
acid, ethyl ester. MP = 104°-105°C

Analysis calculated for C13Hl°BrN3O2

Theory: C, 48.77; H, 3.15; N, 13.13;

30 Found: C, 48.90; H, 2.91; N, 13.23.



~anpl e.8 5-Cyano-1-[3-(trifluoronethyl)phenyl]-N- '
fet h I-IFprrazoIe 4- car boxam de, MP = 151-153C Anal ysis cal cul ated for
'%ﬁ) 20 Theory: C, 53.07; H 3.08; N, 19. QA Found: C, 53.29; H . 3.28;
A8.88. Exanple 9 5-Cyano-1-E3- (trlfluoronethyl)phenyl] N 25 '

et hyl -1 H pyrazol e- 4- carbo am de, MP = 143-'145C: Analy5|s cal cul ated for
Cl4H1 g@g Iheory C, ¥#%55; H, 3.60; 2%1 18. 175 FQUnd C, 54. 75 H 3. 39;
N, 18. 8 25 X—5968A Exanpl € 710: N :

5- Cyano- 1- (2, 4- di br onophenyl ) - N- net hyl - | H- pyrazole 4 anboxan1de NP = o
[err] Analysis calculated for [err] Theory: C, 37.53; H/: ; 14.59; .

Found: C, 37.50; H, 2.15; N, :14.47. Exanple 11 10

5- Cyano- | - ( 3- met hyl phenyl thyl -1 H py azoI 4- car boxamide; .
Anal ysi s cal cul ated fo?- [e%rfgﬁﬁ % Py °fC$ 54999 °Ba93’1N(423 32;

bromophenyl)-lH-pyrazole—4-carboxyllc aczd, ethyl ester -

[err]:

%

filtration to. provzde l g of 5-cyano-l—%4-bromophenyl)- ' &,J
10 N-methyl-lH-pyrazole-4-carboxamlde.;’M§;= 24o°-241°c

4 o~
Theory:™ C, 47.29; H, 2.97; N, 18.36; )
Found: C, 47.39; H, 3. ov:in; 1s 49. '

Analysis calculated for leSBrN Om

15 The following compounds were arepared by the
procedures described above. :

Example 5
5-Cyano-l-nhenyl-ﬂ-c1clopropyl lH—pyrazole-
4-carboxam1de, MP = 220’-222°C

20 A _
Analysis calculated for c14312N40L3 . _ ' )
Theory: C, 66.66; H, 4.79; N, 22.21l;
25

30



Found C, 64.70; H S. 09; N 23.18. 15 Exanple 12

5-Cyano- | - ( 3- f | uor ophenyl ) - thethyI-IFL pyrazol e- 4- car boxam de, MP = -,
[grr]-189.5C AnaIyS|s cal cul ated for [err] 20 Theory: C, 59.02; H, 3.71;

N, 22.94; Found:.. C, 58.81; H :3.62; N, 22.70. Exanpl e 13 - jﬂ
5- Cyano-| - ( 3- quorophenyI) N—ethyI-IH- 25 pyrazolei4-carboxam de, MP =

[err] Analysis calculated for [err] Theory: C, 60.46; H 4.29; N 21. 69;
Found: C X65968A H, 4.11; .N, 21.46.. 30 ~245968A

- 26+ Exanpl e 14 5-Cyano- I-(4 pyrldlnyl) N- met hyl - 1H pyr azol e-
4-carboxami de, MP = [err] Analysis calculated for [err] Theory: C, 58.14;
H° 3.99; N, 30.82; Found: C, 57.93; H, 3.86;. N, 30.66. Exanple 15 10

5-Cyano-1-(3-thorophenyl) N-net hyl - 1 oke--4- car boxam de, MP = [err]
Anal ysis calculated for [err] Theory: Fgﬁg-égéeg H 3.48; N, 21.49;

~ S-Cyano-1=-(3-bromophenyl)-N-methyl-lE-
pyrazole-4-carboxamide, MP = 178.5°-180.5°C

5 Analysis calculated for Clzager4o_

Found: C, 47.33; H, 3.03; N, 18.26.

- - Example 7
-/ '
10 - _ 5~Cyano-1-(3=-bromophenyl)~N-ethyl-1lH-
pyrazole-4-carboxamide, MP = 154.5°~156°C
- Analysis calculated for Cl3HllBrN4O.
Found: C, 48.75; B, 3.46; N, 17.34.
15
Example 8
- 5=Cyano~l-[3~(trifluoromethyl)phenyl]-N-
methyl-lH;pyrazolef4-carboxamiéé; MP = 151°-153°C
2 Analysis calculated for C13H9F3N40
_ - Theory: ¢, 53.07; H, 3.08; N, 19.04;
W, Found: C, 53.29; H, 3.28; N, 18.88.
_ gle 9
5-Cyano-1~-[3~(trifluoromethyl)phenyl]}-N-
25

ethyl-lH-pyrazole-4-carboxamide, MP = 143°-145°C

Analysis calculated for C14H11F3V40

Theory: C, 54.55; H, 3.60; N, 18.17;
FOUNd: c, 54-75; Hl 3.39; N’ 18-28-
30 '



_ Found: C, 55.44; H, 3.56; N, 21.63. 15 Exanple 16

Cyxano- .- (3-chl orophenyl) -N-ethyl-1H pyrazol e-4-carboxanm de, MP = [err]
-gﬂi ysis calculated for [err] 20 Theory: C, 56.84; H 4.04; N, 20.39;
wuigk C, 56.94; H 4.06; N, 20.38. Exanple 17 o

4% ano- | - (5-chl oro-2-pyridinyl)-Nnethyl- 25 -1H pyrazol e- 4- car boxani de,
WP = 218-219C Analysis calculated for [err] Theory: C, 50.49; H 3.08; N,
26. 76;X459888 C, 50.29; H, 3.27; N, 26753. 30 X- 5968A : : .
-27- Exanple ‘18 5-Cyano-I|-(2-pyridinyl) -Nethyl-IH pyrazol e- ot
4- car boxam de, MP = 210.5-212C Analysis calculated for [err] Theory: C, -
59.74; H 4.60; N, 29.03; Found: C, 59.72; H 4.54; N 29.02. Exanple 19

10 _ S- Cyano- 1- ( 2-chl Qrophenyl)) < N-met hyl - | H .
pyr azol e- 4- car boxam de, MP = [e%&ﬁ%éiﬁ%&gs calculated for [err] Theory:

G 55.29; H. 3.48 N 2-%‘y@%fci-‘].-'(z.4-d:i.b:_'o'mo'pl:xeny].)-N-m.etl'xyl.--lH--
pyrazolé-4-carb0xamide, MP = 198°-200°C o

Analysis calculated for C12383r2N4o

5
" Theory: €, 37.53; H, 2.10; N, 14.59;
Found: C, 37-50; H,Z.ls: N' l4n47.
Example 11 \
L ' _ \/
10 _ S-Cyano-l-(3-methy;phenyl)-N-methyl-ln-
pyrazole-4-carboxamide, MP = 159°-161°C" :
Analysis calculated for ¢13312N4° . | ‘Qi'
- Theory: C, 64.99; H, 5.03; N, 23.32;
Pound: C, 64.70; H, 5.09; N, 23.18.
15
Example 12
5-Cyanco~l-(3-fluorophenyl) ~N-methyl-1H~
pyrazole-4-carboxamide, MP = 188°-189.5°C
Analysis calculated for C12H9FN40
20 _ '
Theory: C, 59.02; B, 3.71; N, 22.94;

Found: €, 58.81; H, 3.62; N, 22.70. /-
~ Example 13

5-Cyano-1=-(3-fluorophenyl)~-N-ethyl-15-
25 pyrazole-é-carboxamide, MP = 163°-164°C '

Analysis calculated for C13311FN40

Theory: C, 60.46; H, 4.29; N, 21.69;
Found: C, 60-64: H' 4.11; Ny 21.460
30 "



Found: C, 55.56; H, 3.46; N, 21.36. 15 Exanple 20
5-:Cyano- | - (4- met hoxyphenyl ) - N-net hyl -1 H pyrazol e- 4- car boxam de, MP =
190.5-[err] Analysis calculated for [err] 20 Theory: C, 60.93; H 4.72;
21.86; Found: C, 60.66; H 4.61; N, 21.61. Exanpl e 21 5-Cyano-I1- (3, il
4-di chl orophenyl ) - N-nmet hyl - 25 | H'pyrazol e- 4- car boxam de, MP = [err]
Anal ysis calculated for [err] Theory: C, 48.44; H 2.73; N, 18.98; Found:
C,.48.54; H._.s5dg8% N 18.89. 30 X- 596849 ¢ - 28-
qﬁple 22 5- Cyano- 1- (3, 4-di chl or ophenyl ) - N-et hyl -

pyrazol e-4- carboxam de, MP = 151-[err] Analysis calculated for [err]

Theory: C, 50.51; H 3.26; N, 18.12; Found: C, 50.72; H 3.16; N, 18.27.

Exanple 23 10 = . 5- Cyano- l'éx oronethyl)phenyl] N-
nethyl-lF#pyrazole-4-carboxan1de __iéﬁii_ggaly3|s calculated for [err]
Theory: C,53.07; H, 3f08’5P&ya (i-(4-pyrid1nyl)-N-methyl-ln-pyrazole-

4-carboxamide, MP = 216°-218°C

Analysis calculated for Cll 9N50

5 _
Theory: C, 58.14; H, 3.99; N, 30.82;
Found: C_, 57093; H' 3-86; N’ 30-66.
| Example 15 |
/ _
10 5-Cyanc-l-(3-chlorophenyl)-N-methyl-lH-
pyrazole~4-carboxamide, MP = 181°-182°C
< Analysis calculated for C1239c1N40
Theory: C, 55.29; H, 3.48; N, 21.49;
Found: C, 55.44; H, 3.56; N, 21.63.
15 '
Example 16
5=-Cyano-1- (3-chlorophenyl)-N-etryl-ld—
pyrazole-4-carboxam1de, MP = 135°-136°C
20 Analysis calculated for C,,H,;CIN,0
| | Theory: C, 56.84; H, 4.04; N, 20.39;
W, ~ Found: C, 56.94; H, 4.06; N, 20.38.

Example 17
_ 5-cYano-l-(5-¢hloro-2-pyridinyl)-N-methyl-
23 lH-pyrazole-4-carboxamide, MP = 218°-219°C
Analysis calculated for C11H8C1’~I5

Theory: €, 50.49; H, 3.08; N, 26.76;
Found: ¢C, 50.29; E, 3.27; N, 26.53.

30



Found: C, 52.99; H, 3.04; N, 18.84. 15 Exanple 24 _ *
Xano- 1- (4-fl uorophenyl )-Nnet hyl -1 H pyrazol e- 4- carboxan1de MP = [err]
‘nf ysis calculated for [err] 20 Theory; C, 59.02; H, 3.71; N, 22.94,
pynd: C, 58.80; H, 3.49; N, 22.71. Exanple 25
ano-| - (4-fluorophenyl)-Nethyl-1H 25 pyrazol e- 4- car boxam de, MP =
[err] Analysis calculated for [err] Theory: C, 60.46; H, 4. 29 N, 21 69;
Found: X€5966A21; H, 4.17; N, 21.44. 3027- X-5968A . TR
-29- Exanpl e 26 5-Cyano- | - (3- chl or 0- 4- met hyl phenyl ) -N—nethyl- S
1H pyrazol e- 4- carboxam de, MP = [err]-190C Anal ysis cal cul ated for [eff]"
Theory: C, 56.84; H, 4.04; N, 20.39; Found: C, 57.09; H, 3.90; N, 20 30
Exanpl e 27 5-Cyano-1|-(2, 3- dlchlorophenyl) N- net hyl -
1H pyr azol e- 4- car boxami de, [thhmﬂﬁﬁhxﬁls calculated for [err] Theory
C, 48. 84 H 2 73; N; 18. 98

' S-Cyano—l-(z-pyrzdlnyl)-N-ethyl-lH-oyrazole-

4-carboxamide, Mp = 210. 5°-212°c

Analyszs calculated for clznlln 0

Theory.' Cs 59 74; H, 4.60; ‘N, 29 03;
Found: C, 59.72; H, 4. 54, N, 29.02.

'Exa@plerl9 _ LJ'

"S-CYano-l (2-chlorophenyl)-N-methyl-lH-
pyrazole- -carboxamlde, MP = 181°-183°C ' '

10

Analysis calculated for C1289C1N o :;i

Theory: C, 55.29; .H, 3.48; N, 21.49;
Found: C, 55.567 H, 3.46; N, 21.36.

15 o .
Example 20

 5=-Cyano-~l- (4-methoxyphenyl)-N-methyl 1H=-
pyrazole-4-car boxamide, MP = 190.5°-192°C

Analysis calculated for C13H12N402

Theory: C, 60.93; H, 4.72; N, 21.86;
Found: C, 60.66; H, 4.61; N, 21.61.

20

a@gle 21l

5-Cyano-l-(3 4—d1chlorophenyl)-N-nethyl-
25 IH-pyrazole-4-ca*boxamlde, MP = 196°-197°C

1258C12“4°

 Theory: C, 48.44; H, 2.73; N, 18.98;
Found: C, 48.54; H, 2.79; N, 18.89.

Analysis calculated for C

30



Found: C, 48.58; H 2.61; N, 19.09. 15 Exanple 28 5- cyano |- (3, .
4- di met hyl phenyl ) - N-net hyl - 1H pyrazol e- 4- car boxam de,. = [err] Anal y#l

cqlculated for [err] Theory: C, 66.13; H 5.55; N, 22. 03 Found C,
65.86; H, 5.29; N, 21.75. Exanple 29 5- Cyano-| - (2-qui nolinyl)-Nnethyl -

25 pyrazol e- 4-car boxam de, MP = [err]-227C Analysis cal cul ated for
[err] Theory: C, 64.97; H, 4.00; N 25.26; Found: C, 65.12; H, 3. 80 N,
25.43. 30 X-5868a68A -28- _30- Exanple 30
5zQfana- 1- phenyl - N-propyl - | H pyrazol e- 4- car boxami de, [err] 5

alysi's calculated for [err] Theory: C, 66.13; H, 5. 55 N, 22.03; Found:
C, 65.88; H 5.33; N 21.85. Exanple 31

5- Cyarno- 1- phenyl - N- 2- pr openyl - 1H pyraﬂls ;é-gbox'am' de, MP = 163-[err]
AnaIyS|s calculated for [err] Theory ~ee+ H, 4.79; N, 22.21; Found:

C 66.39; H 4.57; N, 22.0§_cyang-1-(3,4-dichlorophenyl) -N-ethyl~
1B-pyrazole-4~carboxamide, MP = 151°-153°C
5 Analysis calculated for c13 loCl2 4

Theory: C, 50.51; H, 3.26; N, 18.12;
Found: ¢, 50.72; H, 3.16; N, 18.27.

Example 23

5~Cyano=-l1-{2~(trifluoromethyl)phenyl] -N-
methyl-lH-pyrazole~4-carboxamide, MP = 182°-184°C

10

Analysis calculated for C1389F3 4o

Theory: €, 53.07; H, 3.08; N, 19.04;

Found: C, 52.99; H, 3.04; N, 18.84.

15
Example 24

S=Cyano-l-(4-fluorophenyl)~-N-methyl~lHE~
pyrazole~4-carboxamide, MP = 186°-188°C

Analysis calculated for ClzngFN 0

Theory: C, 59.02; H, 3.71; N, 22.94;
U Found: C, 58.80; H, 3.49; N, 22.71.

20

Example 25

- 5=Cyano-~l-(4-fluorophenyl)~N-ethyl~1lH-
25 pyrazole-4~carboxamide, MP = 163°9-165°C

Analysis calculated for C13311FN4°

Theory: C, 60.46; H, 4.29; N, 21.69;
Found: C, 60.21; H, 4.17; N, 21.44
. _ §



15 - Exanpl e 32 _ ¥
5- Cyano 1- phenyl - N- et hyl - 1H pyrazol e- 4- carboxam de, MP = 199-200C Anal ysi s .
ATqul ated for [err] 20 _Theory: C, 64.99;_H, 5.03; N, 23.32;
d: C, 65.18; H, 4.82; N, 23.48. Exanple 33 :

“! ano-1- (4- chlorophenyl) N-nethyl -1 H 25 pyrazol e- 4- car boxani de, M =
1-212C_Anal ysis cal cul ated for [err], Theory: C, 55.29; H, 3 48 N, 21.49;

Found: Xc5988A13: H '3.43; N, 21.32. 30*9~ X-5968A o .
-31- Exanpl e 34 5-Cyano-1- (2, 5- dlchlorophenyl) N- net hyl - o
- pyrazol e-4-carboxam de, MP = [err] 5 Anal ysi s calculated for [err]
Theory: C, 48.84; H, 2.73; N, 18.98; Found: C, 48.73; H, 2.60; N, 18.84.
Exanmpl e 35 10 5- CyanpghmpZe52@i Chl orophenyl) - N—ethyI-IH- '
pyrazol e- 4- car boxani de, MP = 170-TT2CAmatysis calculated for [err] Theory:

C, 50.51; H 3.26; N, 48c§@noFund-cBlob8-a%nethyphényll) -iBnddhyl5 Exanpl e
36 1H-pyrazole-4-carboxamide, MP = 186°-190°C

Analysis.calculatgd for cl3ﬁllc1n40 ,

5
Theory: C, 56.84; B, 4.04; N, 20.39;
. Pound: C, 57.09; B, 3.90; N, 20.30.
Example 27 _
10 _ S-CyanO-l-(2,3-dich1¢rophenyl)-N-methylF \*)
- 1B-pyrazole-~4~carboxamide, MP = 212°-214°C
Analysis c;lculated for C12H8c12N40 -;{I
Theory: C, 48.84; H, 2.73; N, 18.98; B
Found: C, 48.58; H, 2.61; N, 19.09.
13 Example 28
_ 5-Cyano-1-(3, 4-d1methylpheﬂyl)-N-methvl-
lH-pyrazole-4-carboxamide, MP = 195°-197°C
2 Analysis calculated for c14Hl4N4°
Theory: €, 66.13; H, 5.55; N, 22.03;
Found: C, 65.86; H, 5.29; N, 21.75. Y,

- Example 29

5-Cyano-l-(Z-qulnollnyl)-N-methyl-‘h-
25 pyrazole-4-carboxam1de, MP = 226°=-227°C
Analysis cglcplated for cl Hll SO

Theory: €, 64.97; E, 4.00; N, 25.26;
Found: C, 65.12; H, 3.80; N, 25.43.

30



5- Cyano | - (4- met hyl phenyl ) -N-net hyl -1 H pyrazol e- 4- car boxam de, M =
[err]-207C Anal ysis calculated for [err] 20 Theory: C, 64.99; H 5.03; N,
23.32; Found: C, 65.19; H 4.97; N, 23.04. Exanple 37 5-Cyano-1-

(4- et hyl phenyl )-N-et hyl -1 H 25 pyrazol e- 4-car boxam de, MP = [err]

Anal ysis calculated for [err] Theory: C, 66.17; H 5.55; N, 22.03; Found:

C, 66.36; H 5.39; N, 22.16. 30 X- 5968A - 32-
Exanpl e 38 g 4ygan-1- (2, 4- d| chl or ophenyl) J\g-(f\_t hyl - | H
pi&ézole-4-ca§%oxan1de [err] 5 Anal ysis calculated for [err]
Theory: C, 50.51; H, 3. 26 N 18.12; Found: C, 50.68; H, 3.28; N, 18.25.
Exanpl e 39 10 5-Cyano-|-(4-ch|orophenyl)-N—ethyI-IH-

pyrazol e-4-carboxam de, MP = [err] Analysis calculated for [err] Theory:

C, 56.84; H 4.04; N, 20.39; Found:: Gx B;3¢1, 4.00; N, 20.23. 15

Exanmpl e 40 5- Cyano-| - (3-cyanophenyl) - NFet nyT -
S-Cyano-l-phenyl-N-propyl-lH-pyrazole-4—

carboxamide, MP = 168°~169°C
Analysis calculated for c14Hl4N4o

Found: ¢, 65.88; H, 5.33; N, 21.85.

R, Example 31

10. S=Cyano=-l-phenyl-N~2-propenyl-lH-pyrazole-
4-carboxamide, MP = 163°~164°C

i _ Analysis calculated for c14allN4o

Theory: C, 66.66; H, 4.79; N, 22.21;

‘Pound: ¢, 66.39; H, 4.57; N, 22.08.

15 i
Example 32

5-C&anc-l-phenyl—N-ethyl-lH-pyrazole-4-
carboxamide, MP = 199°-200°C '

Analysis calculated €for C13H12N40

Theory: C, 64.99; H, 5.03; N, 23.32;
Found: C, 65.18; H, 4.82; N, 23.43.

20

Example 33

5-Cyano~l-(4~chlorophenyl)~-N-methyl-15-
25 pyrazole~-4-carboxamide, MP = 211°-212°C

Analysis calculated for C12H9Clﬁ o}

4
Theory: C, 55.29; H, 3.48; N, 21.49;
Found: 'C,. 55-13;H1 3'43; th ¥ 4 21.32-
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5-cyanoél-(3 CyaN@nalysis calculated for C

pyrazol e- 4- car boxami de, MP = [err] Analysis calculated for [err] Theory:
2.15; H 3.61; N, 27.87; Found: C, 62.10; H 3.85; N, 27.60. Exanples

through 94 represent the prep- aration of conpounds of the invention
rrein a 5- 25  cyano-4-pyrazol ecarboxylic acid is converted to the

ovf espondi ng conpound of the invention. 30 X- 5968A

-33-. Exanpl e 41 5-Cyano-1-(3-cyanophenyl)-N-net hyl - N- et hyl -

1H pyr ¥~g%68h car boxani de A,  5- Cyanoﬂ3¥%3cyanophenyl)-lk#pyrazole 4-

carboxylic acid Approximately 7.7 g of 5-cyano-1-(3-cyano- L

phenyl ) -1 H pyrazol e- 4-carboxylic acid, ethyl ester was dissolved in 75 m -

of hot ethanol. To the reaction 10 nixture was added 3.2 g of potassium

hydr oxi de di s- solved in ethanol. A snmall anount of water was added to the

reacti on m xture which was innediamagg%ﬁnsed into water. The solution was

then acidified with concentrated hydrochloric acid and the precipitated 15

solid was collected bySdeannﬁerZuﬁrdﬁdh&brqpmsmwlHﬁNﬂmetgyb+lH-

S-cyano- 1 -(3- Md: Q%QI acid. M - 190-[err]
B. Two grans gfy:; %qbonylcf g azol € \i\’{g{:l CIgéole %l.wcsol ution of 2.0 g of
128gC15N,0

Theory: C, 48.84; H, 2.73; N, 18.98;

Pound: C, 48.73; H, 2.60; N, 18.84.

| Example 35 | &_)
- §=Cyano~1-(2, S—dzchlorophenyl)-N-ethyl -18- o

10 '
pyrazole-4-ca*boxam1de, MP = 170°=172°C

Analysis calculated ﬁor_cl3ﬂloc12m4o

Theory: €, 50.51; H, 3.26; N, 18.12;

Found: C, 50.67; H, 3.27; N, 18.22.

15
Example 36

S5~Cyano=-l-(4-methylphenyl)-N-methyl-1lH~-
pyrazole-4-carboxamide, MP = 205°-207°C |

Analysis calculated for 13H12N o -

20 | |
Theory: C, 64.99; H, 5.03; N, 23.32;

Found: C, 65.19; H, 4.97; N, 23.04. \~)
Example 37

-S-Cyano-l-(4-methylphenyl)-N-etﬁyl -1H~
25 pyrazole-4-carboxam1de, MP = 209°-210°C

Analysis calculiated for C14H14 4

Found: C, 66.36; H, 5.39; N, 22.16.
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20 phenyl ) -1 H pyrazol e-4-carboxylic acid dissolved in 50 ml of DMF. The

reaction mxture was stirred at roomtenperature for approximately 25 A

m nut es wher euporr 740 ng of N-ethyl-N-nethyl am ne was added. The re- act'qga

m xture was allowed to stir for an additional 24 25 hours at which poiR :

the solution was poured into ice water. The precipitate solid was coll ected

by fil- tration and dried to provide 1.2 g of 5-cyano-1-(3-

cyanopheny-sieaa hyl - N-et hyl - 1H pyr azol e=49car boxam de fol | ow ng

recf.ystallization fromethanol. MP = [err] 30 [err] X- 5968A

-34- Analysis calculated for [err] Theory: C, 64.51; H 4.69; N, 25.07;

Found: C, 64.42; H 4.47; N, 24.88. Exanple 42

5-Cyano-l-(4-ch|oropheny|)-N<cycIoprogﬁ;dg%?rygazole-4-carboxanide A

5- Cyano- 1- (4-chl orophenyl ) - | H pyrazol &2~ ylic acid 10 A hot solution

O;d5661 g OL potafsiun1hygs?fw@adwﬁaaguWamﬂdnxbg%pﬁﬁnylxﬁ§4a§§ygﬁigwas

added to a hot solution o . of, 5-¢C o- 1- (4 phenyl) -

pyrazol e- 4- car bo?}'FP&ﬁ‘&’é,‘c@FﬁVg%&' s?oljl\f(eod_"ﬁ'n l%rgp 225 ml of 3A

et hanol. The precipi | 1, Lhat fer. s A ved into 1 liter

of water angl the sdlu?@%ﬁgﬁgg %a#%a%%g?amq%#ﬁ%i&ﬁiﬂéiﬁiﬁﬁhydrochloric-
Theory: ¢, 50.51l; H, 3.26; N, 1§.12;

Found: C, 50.68; H, 3.28; N, 18.25.
Example 39 '

5-Cyano-1l-(4~-chlorophenyl)-N-ethyl~1H-

10
pyrazole-4~-carboxamide, MP = 166‘-168°C

Analysis calculated for cl3Hllc1N4O-

Theory: C, 56.84; H, 4.04; N, 20.39;
Found: C, 56.92; H, 4.00; N, 20.23.

13 Example 40

5-cYano-1-(3-c§anophenyl)-N-methyl-le
pyrazole-4~carboxamide, MP = 206°-208°C |

Analysis calculated for C, HgN:O

20 | Theory: C, 62.15; H, 3.61l; N, 27.87;

'\J, Found: C' 62-10;3, 3-85;‘ e,y 27-60‘

Examples 41 through 94 represent the prep-
_ aration of-compounds of the invention wherein a 5-
25  CYano-4-pyrazolecarboxylic acid is converted to the
corresponding compound of the invention.
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acid. The precipitated solid was collected by fil- traton and -
ecrystallized fromtoluene to provide 20 8.47 g of
ano-1 - (4-chl orophenyl) -1 H pyrazol e-4- carboxylic acid. MP = [err]
Jysis calculated for [err] Theory: C, 53.35; H, 2.24; N, 16.97; Found:
3.25; H 2.50; N, 16.73. 25 B. A solution of 2.47 g of S-cyano-1-(4-

sHl oro heng%&-lk#pyrazole-4-carboxy|ic acid and 2.03 g of
- car bor¥re® d

azol e dissolved in 25 nT38F DMI was stirred at room .
tenperature for approxinmately 15 30 X- 5968A _ - 35 -
m nutes. Seven mlliliters of cycl opropyl am ne was next added to the '

reaction m xture which was allowed to stir for approximately 16 hours. The:

m xture was poured into 150 m ofgkgﬁﬁégtgﬁ and the precipitated 5 solid

was collected by filtration. Thi recrystallized from et hano

and dried to afford 1. §6cgafb-1-(3-cyanophenyl)-N-methyl-N-ethyl-
“ 5-cyano- 1- (4- chl or ophenyl fN-cycfo rgpyl?lH-gygazoF%- -cargbxg%ide. MP =

[err] Anal yshREFRZPLee4~FRFPP¥ARIAR0 Theory: C, 58.65; H 3.87; N,
orepar gd by reacting by 76V8BaTD5AITETARCR ISR “ TR AGR e
carboxylic acid _ _ _
Approximately 7.7 g of 5-cyano-l-(3-cyanoc-
phenyl)-lH-pyrazole-4-carboxylic acid, ethyl ester was
diééo;ved in 75 ml of hot ethanol. rd the reaction \J
10 mixture was added 3.2 g of potassium hydroxide dis-
solved in ethanol. A small amount of water was added
to the reaction mixture which was immediately poured
into water. The solution was then acidified with _
concentrated hydrochloric acid and the precipitated
15 solid was collected by filtration and dried to provide
4.3 g of S5~-cyano-l~(3-cyanophenyl)-1H-pyrazole~-4-
carboxylic acid. MP = 190°-192°C

B. Two grams of carbonyldiimidazole was
added to a solution of 2.0 g of S~cyano-l-(3-cyano-
20 phenyl)-lH-pyrazole-4-carboxylic acid dissolved in
50 ml of DMF. The reaction mixture was stirred at room
temperature for apgroximately 25 minutes whereupon |
740 mg of N-ethyl-N-methylamine was added. The re-
action mixture was allowed to stir_fcr'an additional 24
23  hours at which point the solution was poured into ice
water. The precipitate solid was collected by fil-
tration and dried to provide 1.2 g of 5-cvano~-1l-(3-
cyanophenyl) -N-methyl-N~ethvl-lH-pyrazole-4-carboxamide
following recrystallization £rom ethanol. MP = 185°-
30 187°C '
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15 anmine to provide a conmpound of the invention. Exanple 43

5- Cyano-| - (4-chl orophenyl )-N , N-di net hyl - 1H- pyrazol e- 4- car boxam de, M = o
[err] 20 Anal ysis calculated for [err] Theory: C, 56.84; H 4. 04;_,
N, 20.39; Found: C, 56.78; H 4.08; N, 20.32. Exanple 44 25 :
5- Cyano- | - (4-chl or ophenyl ) - N-net hyl -N- et hyl - | H- pyr azol e- 4- car boxani de, MP
= [err]-89C Analysis calculated for [err] Theory: C, 58.24; H 4.54; N,

19.40; 30 X=-5968A - Found: C, 57.98; H34-49; N, 19. 34. X- 5968A
- 36 Exanpl e 45 5-Cyano-|-(4-chlorophenyl)-N, N-di et hyl -
| H- pyrazol e- 4-carboxam de, MP = [err] 5 Anal ysi s cal cul ated for

[err] Theory: C, 59.51; H 4.99; N, 18.50; Found: C, 59.32; H 4.79; N,
18.33. Exanple 46 10 .
5-Cyano-1-(4-ch|orophéﬁ??}zfﬁ%t%§*9*&%F%%yfgr1E&§§la§5?e-4-carboxanide, VP
= [err] Analysis calculate errh Theoey. & H086;vH +8.44. N, 17.69;
Found: C, 60.65; H, 5.50; ﬂfﬁ§§?%2. i&aﬁﬁr%¥a7ﬁ5 20689 it 25.6%;

5- Cyano- 1- (4- chl or ophenyl ) - NfewmdF oG - 641427 H, 4.47; N, 24.88.

5 Example 42

S-Cyano-l-(4-chlorophenyl)-N-cyclopropyi-lﬁ-
pyrazole-4-carboxamide

A. S-Cyano-l-(4-chlorophenyl)—IH-pyrazole-i-

carboxylic aciad
10

A hot solution of 5.61 g of potassium hydroxide
dissolved in 110 ml of 3A ethanol was added to a hot
A solution of 11.3 g of S-cyano-l-(4-chlorophenyl)-1lH-

pyrazole-4-carboxylic acid, ethyl ester dissolved in

15 225 ml of 3A ethanol. The precipitated salt that was
formed was dissolved into 1 liter of water ané the
solution was acidified with concentrated hydrochloric
acid. The precipitated solid was collected by £fil-
traton and recrystallized from toluene to provide

20 8.47 g of S5~cyano-l-(4-chlorophenyl)-lH-pyrazole=4-
carboxylic acid. MP = 192°-195°C

v i ' ' _
Analysis calculated for cllH6c1N3o2

Theory: C, 53.35; H, 2.24; N, 1l6.97;

Found: €, 53.25; H, 2.50; N, 16.73.
25 '

B. A solution of 2.47 g of S-cyano-1-~-(4-
chlorophenyl)~-l18-pyrazole-~4-carhoxylic acié and 2.03 g
of carbonyldiimidazole dissolved in 25 ml of DMI' was
stirred at rooﬁ temperature for approximately 13
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pyrazol e- 4-carboxamide, MP = [err] Analysis calculated for [err] 20 Theory:
- 01.72; H 5.79; N, 16.94; Found: C, 61.61; H 5.58; N, 16.88. Exanple
1-[[1- (4-Chl orophenyl ) -5-cyano-| H-pyrazol e- 25

| .car bonyl ] pi peridine, MP = [err] Analysis calculated for [err] Theory:
61.05; H, 4.80; N, 17.80; Found: C, 60.74; H 4.74; N 17.60. 30

! 5968A -37- Exanpl e 49
5- Cyam-99€8h chl or o- 4- met hyl phenyl ) - N3§- _ : -
di met hyl -1 H pyrazol e- 4- car boxam de, MP = [err] 5 Anal ysi s R g

calculated for [err] Theory: C, 58.24; H, 4.54; N, 19.40; Found: C, :
57.96; H, 4.34; N, 19.39. Exanple 50 5-Cyano | - (2, 4-di chl orophenyl)-N, N-di -
met hyl -1 H pyrazol e- 4- carboxam de, MP = [err] Analysis calculated for [err]
Theory: C, nbhd¥ssH S m@llSliﬁerSOQﬁdcyctppSOpzﬁameeBWQG N., 17.80.

15 Bxanpl e Yo, Qi ' £d Zs ALELLLLORNGEN YL GHELRPLERY h1lowed to
st;: for approximately 16 hours. The mixture was
poured into 150 ml of ice water and the precipitated

-5 solid was collected'by £iltration. This solid was

recrystallized from ethanol and dried to afford 1.86 g

of S-cyano-l—(4-chlorophehyl)-N-cyclopropyl—lnepYrazole-

4~carboxamide. MP = 204°-206°C
Analysis calculated for C14311C1N4°

10 :
o Theory: C, 58.65; E, 3.87; N, 19.54;

Found: C, 58.70; &, 4*05- N, 19.31.

The followzng examples were prepared by
reactznq a pyrazolecarboxylzc acid with an appropriate
15 amine to provide a compound of the invention.

- Example 43

S-Cyano-l-(4-chlo*ophenyl)-N V-dlmethyl ~1H-
pyrazole-4-carboxam1de, MP = 123°-125°C

20 Analysis calculatee.for C13 llClN4°--

Theory: C, 56.84; H, 4.04; N, 20.39; N
Found: C, 56.78; H, 4.08; N, 20.32.

- Example 44

25 ' S-Cyano-l-(4-chlorophenyl)-N-methyl-v-
ethyl-lH-oyrazole-4-carboxamlde, MP = 87‘-89°c

Analysis calculated for C14 13C‘N o
Theory: C, 58.24; H, 4.54; N, 19.40;



1ﬁ-pjrazo|e-4rcarboxanide, MP - 173-[err] Analysis calculated for [err] 20
Theory: C, 52.36; H 3.14; N, 17.44; Found: C, 52.38; H 3.26; N, 17.71.

Exanple 52 - 5- Cyano- 1- (2, 4-di chl or ophenyl ) - N-net hyl - N- 25
ethyl 1H pyrazol e- 4- car boxami de, MP = [err] Analysis calculated for [err
Theory: C, 52.03; H 3.74; N, 17. 34: Found: C, 51.76; H 3.74; N, 17.

30 X- 5968A -38- Exanple 53

5-.Cyano- 1- 2 % chl orophenyl ) - N, N-di et hyL3gLH pyrazol e- 4- car boxamn de, MP =
['Lr]-112. ySIS cal cul ated for [err] Theory C, 53.43; H 4.18; N,

16 61; Found C, 53.23; H 3.94; N, 16.56. Exanple 54

5- Cyano-1| - (2, 4-di chl or ophenyl ) - N- net hyl -

N- net hoxy- | H pyrazol e- 4- car boxam de, MP = 143-145C Anal ysis cal cul ated for

[err] Theory: 'C, 48.02; H, 3.10; N, 1Ex n1&04gd: C, 47.88; H 3.09; N,
17.16. 15
5;25%&”0 | - (3-bromophenyl ) - %&%Sﬁibrk-émo.«?&bﬁéﬁyga dngR-Be¥eAyde, W =
1B~-pyrazole-4-carboxamide, MP = 109°-111°C
5 Analysis calculated for clSHISCIN (o}
' Theory: C, 59.51; H, 4.99; N, 18.50;
) Found: C, 59.32; H, 4.79; N, 18.33.
- Example 46
10 | S=-Cyano-l1-(4-chlorophenyl) -N-ethyl~-N-propyl-
lH-pyrazole-4~carboxamide, MP = 51°-52°C
kY] Analysis calculated for C, H,.CIN,0
' Theory: C, 60.66; H, 5.41; N, 17.69;
' Found: C, 60.65; H, 5.50; N, 17.82.
5 .
1 Example 47 .
5-Cyano~-1-(4~chlorophenyl) -N,N-dipropyl=-1H-
pyrazole~-4-carboxamide, MP = 83°-84°C
Analysis calculated for clinSClN4°
Y 20 Theo:y: c, 61.72; H, 5.79; N, 16.94;

Found: C, 61.61; H’ 5058; Ny 16-83.

Example 48

_l—[[l-(4-Chléroph¢nyl)f5-cyano-lH-pyrazole—
25 4-yl]carbonyl]piperidine, MP = 124°-125°C
Analysis calculated for clsﬂlsc;NAO
Theory: C, 61.05: H, 4.80; N, 17.80;
) Found: c' 60.74;!{' 4074; I\ Y ] 17-60-
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Anal ysis calculated for [err] Theory: C, 48.92; H 3.47; N, 17.55; Found:
C, 49.17; H, 3.30; N, 17.29. Exanple 56

5- Cyano- 1- ( 3- bromophenyl ) - N- net hyl - N- net hoxy- 25 1H pyrazol e-4-car boxam de,
=\ err] AnaIyS|s calculated for [err] Theory: C, 46.59; H 3.31; N,
,{%.; Found: C, 46.88; H, 3.45 N, 16.49. 30 X- 5968A

- Exanpl e 57 5-Cyano-1-[3-(trifluoronethyl)phenyl] -N, N

diNTet I1X+5968Ayr azol e- 4- car boxani de, MB%~ 97-[err] 5 Anal ysi s .
calculated for [err] Theory: C, 54.55; H, 3.60; N, 18.17; Found: C, v
54.46; H,  3.88; N, 18.01. Exanple 58

5-Cyano-|-[3-(trifluoronethyl)phenyl]-N

‘cycl opropyl -1 H pyrazol e- 4-carboxagide, MP, = [err] Analysis cal culated for
.[err] Theory: C, 56.25; H, 3.46; e 49 Found: - C, 56.28; H, 3.50; N,
17.40. 15

[3 (trlfluoronethyl)pﬁ%ﬁ?Y?nﬁFlnﬁ?ﬁﬁﬁfafﬁtﬁy?eFﬁgggggQg}é ¥ garboxan1de MP

= [err] Analdimetingl €1 speratolefércirboranide, QfP5S. 209°HL14°C7; N 17.38;.

L]

Analysis'ca;gulated_for ¢14313¢1N49:.

5 . o
- Theory: C, 58.24; H, 4.54; N, 19.40;
Found: c, 57.96; B, 4.34; N, 19.39.
- Example 50
| \/
10 5-Cyano-l—(2 4-d1chloropnenyl)-N N-di- Co
" methyl- lH—ayrazole-4-carboxamlde, MP = 117°-119°C
Analysls calculatgd for ¢l3_10C12N4o! | : . e
Theory: C, 50.51; H, 3.26; N, 18.12;
Found: C, 50.25; H, 3.26; N, 17.80.
1 S . / . ]
Examg;n 51
S-Cyano-l-(z 4-dichlorophenyl)-N-cycloprooyl-.
IH—pyrazole—4-carboxamzde, MP = 173°~-174°C
20 Analysis calculated for CMHIOCI2 4
Theory._ c, 52.36,_H, 3.14; N, 17.44; |
Found: C, 52.38; H, 3.26; N, 17.71. - </

~Example 52

5-Cyano~1~(2,4-dichlorophenyl) ~-N-methyl-N-
25 'ethylalx-pyrazo;e-4-carboxamide, MP = 75°-77°C

Analysi; calculated for C)4E 12c12’~14o

Theory: C, 52.03; H, 3.74; N, 17.34;
‘Found: C, 51.76; H, 3.74; N, 17.28.
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Found:

C, 55.61; H, 4.03; N, 17.64. Exanple 60 5-Cyano-1-] 3-

(trifluoronethyl)phenyl]-N 25

Exanpl e
nmet hoxy-
C13H11Br
N, . 16. 52

62 5-Cyano-|-(4- bronDphenyI) N- et hyl -

| H pyrazol e- 4- car boxam de, MP - 147C Analysis cal cul ated for

,/ziég)‘.

[err]

met hyl - N- met hoxy- 1H pyr azol e- 4- car boxam de, = [err] [err] Analysis

cal culated for [err] Theory: C, 51. 86, H, 3. 42 N, 17.28; 30

Found: C, 52.11; H, 3.51; N, 17.35. X- 5968A

.-40- Exanple 61 5 Cyano- 1- (4 br onophenyl ) - N, N-di net hyl -1 H

pyr azol e- 4xcsgbgxam de, [err] 5 -38-Anal ysis cal cul ated for
Theory C, 48.92; H, 3. 47 N, 17.55; Found: C 48.79; H, 3.52; N, 17.51..

N402 Theory: C, 46.59; H 3.31; N, 16.72; Found: C, 46.42; H, ‘3. 24,
. 15 Exanple 63 5- Cyano | - (4- ) - N-net hyl - N-
et hyl -1 H pyrazol e- 4- car box

13BrN40 20 Theory: G, 50.§$¢Y %T5§2[§ré%%ﬁg ré3h&nyl) SN, RLETebRL1E1 1

lH-pyrazole-4-carboxam;de, MP = 111°=-112.5°C
Analysis calculated for clsnl4C12N4O'

. Theory: C, 53.43; H, 4.18; N, 16.61;
Found: C, 53.23; H, 3.94; N, 16.56.

- Example 54

- 5-Cyano~1-(2,4~dichlorophenyl) -N-methyl~
' N-methoxy-lH-pyrazole-4~carboxamide, MP = 143°-145°C

10

Analysis calculated for C13310c12N402

Theory: €, 48.02; H, 3.10; N, 17.32;
Found: C, 47.88; B, 3.09; N, 17.16.

13 Example 55

S-CYano-l-(3—bromophenyl)-N,N-dimethyl-lﬁ-

pyrazole-4-carboxamide, MP = 125°C

Analysis calculated for clBHllBrN4°

20 Theory: C, 48.92; H, 3.47; N, 17.55;

Tound: C, 49.17; H, 3.30; N, 17.29.
Example S6

'S-CYaho-l-(3-bromophenyl)-meethyl-N—méthoxy-

25 1H-pyrazole-4-carboxamide, MP = 154°%=155°C
Analysis calculatea for cl3ullsrv402

Theory: C, 46.59; H, 3.31; N, 16.72;
Found: C, 46.88; H, 3.45; N, 16.49.
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Found:

5- Cyano- 1- (4- bronophenyl )-N, N-di et hyl -1 H 25
:110C Analysis calculated for [err] Theory: C,

4; Found: C, 51.83; H, 4.32; N, 16.12. 30

C, 50.41; H 3.76; N, 16.63. Exanple 64

pyrazol e- 4- car boxam de, M -

eor yX=586
Exanmpl e 66 10

880.78: H, 3.35 N

| H pyrazol e- 4- car boxam de, M

Theory:

15 Exanpl e 67 5-Cyano-|-(3- chlorog

C, 60.46; H 4.29; N ,21 69; Found:

1H pyrazol e- 4- car boxam de, MP
C, 56.84; H 5-@§anNP12Q33Qtriflucromethyl)phenyl]-N N-

Theory:

10

1S

20

25

30

d;methyl—lx—pyrazcle-4-carbcxamzde, MP = 97°=99°C
Analysis calculated for c14311

Theory:
Found:

5=-Cyano-l1-[3- (trifluorcmetnyl)phenyl]-n-

-

pyrazol e- 4- car boxam de, M

51.89; H, 4.35; N,
X- 5968A
Exanple 65 5-Cyano-| - (4- bronDphenyI) N-cycl opr opyl -

217-[err] Analysis calculated for [err]
16.92;-¥®und: C, 50.61; H, 3.36; N, 16.80.

C, 54.55; H, 3.60;

C, 54.46; H, 3.88;

Examgle 58

F3N40

N,
N,

18.17;
18.01.

5- Cyano I-(3 fl uor ophenyl)-N , N-di net hyl -
[err] Analysis. calculated for
C, 60.71; H, 4.07; N, 21.70.
b 7\ di net hyl -

= ysis cal cul ated for

[err]

[err] 20

cyclopropyl-1H-pyrazole-4-carboxamxde, Mp = 180‘-182°c

Analysis calculated for clSH

Theory:
Found:

.5=Cyano-1- [3 (tr1fluoromethy1)pnenyl]-v-

C, 56.25; K, 3.46;

Examole 59

11F3N4°

N,
N,

17.49;
17.40.

'methyl-N-ethyl lH~-pyrazole-4-carboxamide, MP = §7°-68°C

Agalysis calculated fcr CysH;3

Theory:
Found:

S5-Cyano-1-[3~(trifluoromethyl)phenyl] -N-

c' 55.9°;H' 4 07l
C, 55.61; H, 4. 03.

Exagple 60

F3N4O

N,

Ny

17.38;
17.64.

methyl—N-methoxy—lﬂ-pyrazole-4-carbcxamzce, MP = 121°

123°C

Ana;Ysic calculated for cl4ﬁll 3

Theory:.
Found:

C, 51.86; H, 3.42;
C, 52.11; H, 3.51;

N402

N,
N,

17.28;
17.35.

;az"



Found: C, 56.66; H, 3.72; N, 20.21. Exanple 68 .
5-Cyano- | - (3-chl orophenyl ) -N-cycl opropyl - 2 - | H pyrazol e-4-car boxani ¢g@e,
M2 . = [err] Analysis calculated for [err] Theory: C, 58.65; H 3.87; -
19.54; Found: C, 58.88; H, 3.84; N, 19.68. 30 'X—5968A

-42- Exanple 69 5-Cyano-1-(3- chlorophenyl) N- net hyl - o
met hoxy- 1H- pyr azol e- 4- car boxani de, MP = [err] 5 Anal ysi s cal cul at ed

for [err] A+8968A C 53.71; H, 3.81; N, ™®%; Found: C, 53.79; H, 3. 81 N,
19+40. Exanple 70 10 : 5- Cyano- 1- (2 pyridinyl)-N, N-di et hyl -

pyrazol e- 4-carboxam de, MP = [err] Analysis calculated for [err] Theory: C,
62.44; H 5.61; N, 26.00; Found: C, 62.37; H 5.38; N, 26.21. 15 Exanple 71
5-Cyano-1-(2-pyridinyl)-Nnmethyl-Nethyl- 1H pyrazol e-4-carboxam de, M =
[err] Analysis calculated for [err] Z€xddwebDeysl C, 61.17, H 5.13; N,

27. 43,

5-Cyano-l-(4-bramophenyl)-N N-dzmethyl-lﬂ-
pyrazole-4-carboxamide, MP = 131°-133°C

Analysis calculated for l3HnBrN o]

Theory: C, 48.92; H, 3.47; N, 17.55;
Found: C' 480791’ H, 3-52; N' 17.51.

\/ Example 62

5-Cyano=-l-(4-bromophenyl)-N-methyl-N-

10 . .
methoxy-lE-pyrazole-4~-carboxamide, MP = 147°C

A _ Analysis calculated for Cl3 llBr\I402

Theory: C, 46.59; H, 3.31; N, 16.72;

Found: C, 46.42; ¥, 3.24; N, 16.52.

15
Example 63

) 5=Cyano-1l-(4-bromophenyl)~-N-methyl-N-
ethyl-lH-pyrazole-4~carboxamide, MP = 91°=93°C

Analysis calculated for C14Hl3BrN4o

Theory: C, 50.47; H, 3.93; N, 16.82;
Found: C, 50.41; H, 3.76; N, 16.63.

20

Example 64

- 5=-Cyano-l- (4-bromophenyl)-N N~diethyl-1E-
25 pyrazole-4-carboxam1de, MP = 108°-110°C

Analysis calculated for clSHlsBrN4°

Found: C, 51.83; H, 4.32; N, 16.12.
30



Found: C, 60.91; H, 4.98; N, 27.17. Exanple 72 . '
\@gn ano-|-(2-pyridinyl)-Ncyclopropyl-IH 25 pyrazol e- 4- car boxam de, MP = .

r], Analysis calculated for [err] Theory: C, 61.65, H 4.38;, N 27.65;
pund: C, 61.59; H, 4.48; N, 27.55. 30 X- 5968A
-43- Exanpl e 73 5-Cyano-|-(2-pyridinyl)-Nnethyl - N-net hoxy-

1H pyrazol e- 4- carboxam de; MP = 113-116C 5 Anal ysis cal cul ated for
[err] HrRB68A C 56.03; H 4.31; N, 74172: Found: C, 55.81; H 4.01; N,
27.03. Example 74 10 5- Cyano- I-(2 pyridinyl)-N Ndinethyl -1 H »

pyrazol e- 4- carboxam de, MP = [err] Analysis calculated for [err] Theory:
C, 59.75; H 4.56; N, 29.05; Found: C, 59.55; H, 4.87; N 28.77. 15

Exanmpl e 75 1-[[5-Cyano-1|-(2-pyridinyl)-1H pyrazole-4- .
yl ] car bonyl ] nor phol i ne, MP = 115- ﬁgéﬁgaEE£§SIS cal cul ated for [err] 20

Theory: C59. 36 H % %%and—l-(43%romoghenyl)-N-cyclopropyl-
lH-pyrazole-4-carbcxamlde, Mp = 217°-218°C

5 Analysis_calculated fo;_cl43113rn4o

Theory: C, 50.78; H, 3.35; N, 16.92;
FO“nd:_ C, 50061; H; 3036; N' 16680-

Exa@gle 66

10 L 5-Cyano-l-(3 fluorophenyl)-N N-damethyl-.
lH-py;azolee4-carboxamade, MP = 132°—133°c

Analysis calculated for c13 11FN40

Theory: C, 60.46; H, 4.29; N. 21.69;

15 -Fcund: c' 60.71; H' 4}07;_“, 21170.
| Example 67

S-Cyano-l-(3-chlorcphenyl)-N N~dimethyl-
lH-pyrazole-4-carboxamzde, MP = lll°-113°c
Analysxs_calculatad for C13 llClN4_0

20 |
Theory: C, 56.84; H, 4.04; N, 20.39;

Found: C, 56.66; H, 3.72; N, 20.21. v

Example 68

: S-Cyano-l (3-chlorophenyl)-N-cyclopropyl-

25 la-pyrazole-4-carboxamlde, MP = l78°-l79°c

Analysis calculated fcr c ClV O

148 11
Theory: C, 58.65; H, 3.87; N, 19.54;
. Found; c'.58088: H' 3.84; N, 19068.
30



Found: C, 59.24; H, 4.79; N, 24.97. Exanple 76 :

5-.Cyano- | - phenyl - N- net hyl - N- et hyl - | H pyrazol e- 25 4-carboxam de, .MP = A=
[err] Analysis calculated for [err] Theory: C, 66.13; H 5.55; N, 22.03
Found: C, 65.85; H 5.31; N, 21.80. 30 X- 5968A

-44- Exanple 77 5-Cyano-I|- (4-nmethoxyphenyl) -N, N-dinethyl-IH

pyrazol e- 4- car boxam de, MP - 113-[err] Analysis calculated for [err]
Theory: C Xe2988A H, 5.22; N, 20.73; Found42€ 62.46; H, 5.27; N, 20.92.
Exampl e 78 10 -5-Cyano- | - (4- mét hoxyphenyl ) - N-net hyl - N- et hyl -

1H pyr azol e- 4- car boxami de, MP = [err] Analysis calculated for [err]
Theory: C, 63.37; H 5.67; N, 19.71; Found: C 63.32; H 5.77; N, 19.65. 15

Exanpl e 79 5-Cyano-l-(3,4-dich|orophggglE-uihﬁginethyl-

1H pyrazol e- 4- carboxam de, MP = [err] s=cal cul ated for [err] 20

Theory: G 50.51; H, 3'26V5£%y§£%- < (3-chlorophenyl) -N-methyl-N-
methoxy~-lH-pyrazole~4-carboxamide, MP = 164°-166°C

Analysis calculated for C,,H,,CIN,0,

5
FOund: C, 53.79; H, 3081; N' 19-40-
Example 70
o/ .
10 S-Cyano=-l-(2-pyridinyl)-N,N-diethyl-1H-
pyrazole-4-carboxamide, MP = 108°C -
w Analysis_calculated for C14H15N50
Theory: C, 62.44; H, 5.61; N, 26.00;
Found: €, 62.37; H, 5.38; N, 26.21.
15
Example 71
. 5=Cyano-l-(2-pyridinyl)-N~methyl-N-ethyl-
lE-pyrazole~4-carboxamide, MP = 106°~108°C
- Analysis calculated for C,4H; N0
Theory: C, 61.17; H, 5.13; N, 27.43;
o Found: C, 60.91; H, 4.98; N, 27.17.
. _ .- Example 72
. S—Cyano-l'(Z-pyfidinyl)-N-cyclopropyl-lH-
25 pyrazole-4-carboxamide, MP = 221°-222°C

Analysis calculated for C13311N50
Theory: C, 61.65; H, 4.38; N, 27.65;
FOund: Cl 61059; H' 4-48; N, 27-55-
30



Found: C, 50.43; H 3.06; N, 18.08. Exanple 80
ano- 1- (3, 4-di chl orophenyl )-N-cycl o- 25
-1 H pyrazol e- 4-carboxam de, MP = 194-[err] Analysis cal cul ated for
Theory: C, 52.36; H, 3.14; N, 17.44; Found: C, 52.57; H 3.13; N,
'0 30 X- 5968A -45- Exanple 81

;% 5éghfluorophenyl) N, N-di net hyl - 1H pyrazol e- 4- car boxam de, M -
118 [ ert) :

Anal ysi s cal cul at 4 3ror [err] Theory: C, 60.46;. H, L
4.29; N, 21.69; Found: C, 60.24; H, 4.06; N, 21.66. Exanple 82 10 -
5-Cyano-l-(2-quinoIinyI)-N,N—dinethyI-IFL pyrazol e- 4-car boxam de, MP = -
[err] Analysis:calculated for [err] Theory: C, 65.97; H 4.50; N, 24.04,
Found: C, 66.30; H, 4.58; N, 24.03. 15 Exanple 83

5- Cyano- | - phenyl - N, N—d|nethyl-lH—dEEEﬂﬁhggLQ carboxan1de MP = [err]
Anal ysi s cal cul ated for [err] 20 ‘Theory; C 64.99; H 5.03; N, 23.32
e .7 B yano-l-(z-pyrld-nyl)-N-methyl-N-methoxy-
1H-pyrazole-4-carboxamide, MP = 113°-116°C
}nalysis-calcu;ated-for-C13HliN502'
Theory: C, 56.03; H, 4.31; N, 27.22;
Found: C, 55.81; H, 4.01; N, 27.03.

Example 74

‘' 5=Cyano-l-(2-pyridinyl)-N,N-dimethyl-1H-
pyrazole-4-carboxamide, MP = 136°-138°C

10

Analysis calculated for Clzalleo S - <

Theo:y: ’ C, 59-75; H' 4-56; Ny 29005;

Found: C, 59.55; H, 4.87; N, 28.77.

15
Example 75

. "1-{[S-Cyano-l-(2-pyridinYl)-1H-pyrazole-4-
Yllcarbonyl]morpholine, MP = 115°-118°C

Analyszs calculated for C14 13 4 2 o _ | i

Theory: C, 59.36; H, 4.63; N, 24.72;
Found: C, 59.24; H, 4.79; N, 24.97. N

.20

' Example 76

“ “'S—Cyano-l-phenyl-N-methyl-N-ethyl ln-pyrazole-
25 4~carboxamide, MP = 79°C

14H14N40 |

Theory: C, 66.13; E, 5.55; N, 22.03;
Found: C, 65.85; H, 5.31; N, 21.80.

Analysis calculated for C.

30



Found: C, 64.87; H, 5.03; N, 23.41. Exanple 84
5-:Cyano-| - phenyl - N- (I -net hyl ethyl) -1 H pyrazole- 25 4- car boxam de, M
[err] Analysis calculated for [err] Theory: C, 66.13; H 5.55; N, 22.0%§
Found: C, 65.88; H, 5.39; N, 21.90. 30 X- 5968A
-46- Exanpl e 85 5-Cyano-| - phenyl - 1H pyr azol e- 4- car boxani de, MP = [err] 5
Anal ysis calculated for [err] Theory: C, 62.26; H 3.80; N, 26.40; Found:
C 6.2.13; X+59%68%; N, 26.36. Exanple 86 %@4-

520yano- | - phenyl - N- met hoxy- | H pyrazol e-4- carboxam de, MP = [err] Analysis
cal cul ated for [err] Theory: C, 59.50; H 4.16; N, 23.13; Found: C,
59.63; H 3.92; N, 22.93. 15 Exanple 87

5-Cyano-l-phenyl N- et hyl - N-net hoxy-| B pyrazol e- 4- car boxam de, = [err]
20 Anal ysi s cal cul ated for [erg,}_atgéla;orm C, 60.93; H, 4. 72 N,
21.86; Found: C, 61.06; H, 4.57; N,

-S=Cyano=-1- (4-methoxyphenyl)-N,N-dlmethyl 18-
pyrazole-~4-carboxamide, MP = 113°-114°C

Analysis calculated for C14HI4N402-

Theory: C, 62.21; B, 5.22; N, 20.73;
" Pound: C, 62.46; B, 5.27; N, 20.92.

W _ - Example 78

'5-Cyano-l-(4-ﬁethoxyphenyl)-N—methyl-N-ethyl-
lH-pyrazole-4-carboxamide, MP = 121°-123°C

10

v Analysis calculated for C,:H,.N,0,

Theory: €, 63.37; H, 5.67: N, 19.71;

Found: C, 63.32; H, 5.77; N, 19.65.

15
Example 79

5~Cyano-1-(3,4~dichlorophenyl) ~N,N~-dimethyl~-
lH-pyrazole-4-carboxamide, MP = 122°-124°C

Analysis calculated for C13H10C12N40

20
Theory: €, 50.51; H, 3.26; N, 18.12;

Found: C, 50.43; B, 3.06; N, 18.08.

Example 80

5=-Cyano-1-(3,4~-dichlorophenyl) -N-cyclo~
25 propyl-lH-pyrazole-4-carboxamide, MP = 194°-196°C
Analysis calculated for C14510C12N4°
Theory: C, 52.36; H, 3.14; N, 17.44;
Found: C, 52.537; B, 3.13; N, 17.50.
30



npl e 88 5- Cyano-1-phenyl -N, N-di et hyl -| H pyrazol e-4- 25 car boxam de,
nal ysis cal cul ated for CL5H16N40 Theory: C, 67.15; H, 6.01; N, 20.88;
:: C, 66.88; H 5.96; N, 20.63. 30 X- 5968A

. Exanple 89 1-[(5-Cyano- 1- phenyl-lH—pyrazoI 4-yl)car-

onyl]pyrrolldlne MP = 139-[err] 5 Anal ysis cal culated for [err]

Theory: C, 67.65; H, 5.30; N, 21.04; Fﬁgnd: C, 67.87, H 5.52; N 21.07.
Exanpl X<2968A 5- Cyano- 1- pfenyl - N, N-di propyl -1 H pyr azol e-

- 4-carboxam de, oil Analysis caleulated for [err] Theory: C, 68.90; H,
-6.80; N, 18.90; Found: C, 68.70; H, 6.57; N, 18.89. 15 Exanple 91
5- Cyano- 1- (4- net hyl phenyl ) - N, N-di et hyl - 1H pyrazol e- 4- car boxam de, M =
[err]-150C 20 Anal ysis calculated for [err] Theory: C, 66.13; H,
5.55; N, 22.03; Found: C, 65.88; Bxanpld8;8IN, 21.82. Exanple 92

_ 5-CYano-l-(4-fluorophenyl)eN,N-dimethyl-lH-
pyrazole~4~-carboxamide, MP = 118°-120°C

Analyszs calculated for C13 llFN 0

5
TheOI'Y. C, 60046; H; 4.29' N, 21.69;
' Example 82 U
'10 - S-Cyano-l1-(2~quinolinyl)-N,N-dimethyl~-1K-
pyrazole-4~-carboxamide, MP = 167°-168°C .
Analysis:calculated fcr.C16H13N50
Found: C, 66.30; H, 4.58; N, 24.03.
15 :
Example 83
: _ 5-Cyano-l-phenyl-N,N-dimethyl~lH-pyrazole-
4~-carboxamide, MP = 109°-110°C
zd Analysis calculated for C,.H,,N,0
Theory: C, 64.99; H, 5.03; N, 23.32; o
Found: C, 64.87; H, 5.03; N, 23.41. ~
Example 84

| 5-Cyano-l-phenyl-N-(l-methylethyl)-1H-pyrazole-
25  4-carboxamide, MP = 208°-209°C

Analysxs calculated for C 0

14514
Theoxry: C, 66.13; H, 5.55; N, 22.03;
"Found: C, 65.88; H, 5.39; N, 21.90.

30



55cyano-l-(4-fluorophenyl)-N—cycIopropyl- 25 1H pyrazol e- 4- car boxam de, M
-[err] Analysis calculated for [err] Theory: C, 62.22; H 4.10; N, 20.73;

Found C, 61.95; H 3.83; N, 20.54. 30 X- 5968A - ,

- 48- Exarrpl e 93 5-Cyano- | -phenyl - N-net hyl - N- 2- pr openyl - | E-

pyrazol e- 4-carboxamde, MP = [err] Analysis calculated for [err] Theor

C, 67.65; H 5.30; N, 21.04; Found: C, 67.83; H, 5.09; N, 20.76. Exanple 94

10 X-5968A Cyano- | - phenyl - N- net hyl =Mgeycl opr opyl -1 H

pyrazol e-4-carboxam de, MP = [err] Analysis calculated for [err] Theory:

C, 67.65; H 5.30; N, 21.04; Found: C, 67.44; H 5.13; N, 21.00. 15

Exanpl es 95 and 96 represent the reaction of a 5-hal o-4-pyrazol ecar boxam de

derivative with a cyanating agent to g {¢ § rresponding conmpound of the
i nvention. 20

5- Cyano- 1- phenyl - N- net hy| -'#@yéﬁ&ﬂiﬁphényfaiﬂ%ﬁﬂ%lé-&94:&&1:893.:95.:15 69
of 5-brono-1- pheQ%P- 178°=179°¢C

5 Analysis c;lculated for C1188N40

Theory: C, 62.26; H, 3.80; N, 26.40;
Found: C, 62.13; H, 3.76; N, 26.36.

Example 86

10 S=-Cyano-l-phenyl~-N-methoxy-~lH-pyrazcle-4-
carboxamide, MP = 163°-164°C ' i

Analysis calculated for C12310N4°2

Theory: C, 59.50; H, 4.16; N, 23.13;

Found: €, 59.63; H, 3.92; N, 22.93.
15 :
Example 87

S5=~Cyano~l~phenyl-N-methyl-N-methoxy-1H-
pyrazole-4-carboxamide, MP = 129°C
Analysis calculated for C13H12N402

290
Theory: C, 60.93; H, 4.72; N, 21.86;

\,j ' Found: C, 61.06; H, 4.57; N, 21.67.
Example 88

5-Cyano-l-phenyl-N,N-diethyl~l1H~-pyrazole=4-

25 carboxamide, oil

Analysis calculated for C15H16N40

FOund: c"66'88; H’ 50967 N, 20-63.
30



¢

25 met hyl -1 H- pyrazol e- 4- car boxam de and 2 g of sodiumcyanide-in 30 m of
' nwas heated at approximately [err] for 24 hours. An addit ional 2 g of
m-cyani de was next added to the reaction m xture which was then heated
an additional 24 hours at [err]. 30 The solution was poured into ice
er and the pre- X- 5968A ' _ -49- cipitated solid

vas collected by filtration. The product thus isolated was recrystallized
from 3X-8deg®w! to provide 1.8 g of 5~a&yano-1-phenyl-N-nethyl- . _ o
1H pyrazol e-4-carboxam de. MP = [err]-204C Analysis calculated for [err] ,«
Theory: C, 63.71; H 4.46; N, 24.76; Found: C, 63.43;, H 4.67, N, 24.53. -
Exanpl e 96 10 5- Cyano- 1- (4- et hyl phenyl ) - N- net hyl - | H pyr azol e-

4-car boxam de, MP = [err] Analysié caquI ed for [err] Theory: C,
66.13; H, 5.55; N, 22.03; 15 '-EEEELii-ééund: C, 65.92; H 5.60; N,
21.82. Exanple 97 represenfs_ Lo 4 n, Qf . existing .. - '
pyrazol ecar boxam des O?Etﬂg§ﬁ%&%ﬁ?ﬁgn£#%€$ﬁel§0?§éégéhd?nﬁl?ﬁ?ﬁcarboxanide.-
20 bonyl] pyrrolidiben MR 97139°-140°C -
5-Cyano-1-pheny|-N—nethyj-]++fyrazole-4-_th[ocarboxanide Ei ght grans of
Lawessog' s* ReagentAnasy tkrictrientated i fonCoolygNgR of 3 g of : .
5- cyano- 1- phenyl - N- . ;

: Theory: C, 67.65; H, 5.30; N, 21.04;

Found: C, 67.87; H, 5.52; N, 21.07.

Example 90

10 5-Cyano~l-phenyl-N,N-dipropyl-lH-pyrazole=-

4~-carboxamide, oil

Analysis calculated for Cl732°N40

Theory: C, 68.90; H, 6.80; N, 18.90;

. " Found: C, 68.70; H, 6.57; N, 18.89.
15 ﬁ '
' Example S1

S-Cyano-1-(4-methylphenyl)~-N,N-dimethyl-
lH-pyrazole-4-carboxamide, MP = 149°-150°C

“Analysis calculated for c14H13N40

20 _ - .
Theory: C, 66.13; H, 5.55; N, 22.03;

Found: C, 65.88; H, 5.28; N, 21.82. (W
Example 92 | |

5~Cyano-1-(4-fluorophenyl) -N-cyclopropyl-
25 1E-pyrazole-4-carboxamide, MP = 185°-187°C -

Analysis calculated for cl4ﬂllFﬂ4o

Theory: C, 62.22; B, 4.10; N, 20.73;
Found: C, 61.95; H, 3.83; N, 20.34.
30



2k

;uet hyl -1 H- pyrazol e-4-carboxam de in 75 m of tol uene.

The reaction

m-xture was refluxed for approximately 1 hour and the sol ution was

evaporated to dryness.

fil- tered. The filtrate was concentrated under reduced 30

-50- pressure and the residue was chronatographed enpl oyi ng high pressure

| i qui d chromat ography and net hyl ene chl oride as the eluent.
cont ai ni ng X+$968K0Nnd spot were conbi ned afyB+ he sol vent was evapo-- 5 rated
tRerefrom The residue was recrystallized fromtoluene to provide 250 ng of
5- Cyano N-net hyl -1 - phenyl -1 H pyrazol e- 4-t hi ocar boxam de, MP =
Anal ysis calculated for [err] Theory: C, 59.48; H 4.16; N,

Found:

C, 59.68; H 4.21; N, 22.86. Exanples 98-101 illustr

The resi due was di ssol ved in mnethyl ene chlorlde a

X-5968A .
Fracti ons
[err]

23.12; 10
ate the

synthesi s of 1-alkyl conpounds in accopgamsbewp8h the present invention.
Exanpl e 98 5-Cyano-I|-tert-butyl-N nethyl-1H pyrazole-4- carb
5-Methyl -1 -tert- butyI-IFLpy5Gax&aeﬂl-ﬁhbnyhambmatht-nzEdprepéyYIeiHer

tert-Butyl hyd I
a?;cet;IY[e¥ri?%3$ﬁ%¥%9#éﬁ?%%%%gﬁ §£$E§ acetlc aC|%gee$%y?n

reaction

oxam de A.

d
ester (50

grans, 0.27snDIe) ver eagithegls § 0Pl Ih e84 ggga@olaang bhe resul ting

'K/.

Theory: C, 67.65; H, 5.30; N, 21.
Found: C, 67.83; H, 5.09; N, 20.

Example 94

04;
76.

10 . 5=Cyano-l-phenyl-N-metavl-N-cyclopropyl-lHK-

pyrazole-4-carboxamide, MP = 79°-81°C

Analysls calculated for c15H14N o]

Theory: c, 67.65; B, 5.30; N, 21.
Found: C, 67.44; H, 5.13; N, 21.

15

04;
00.

_.Exampleé 95 and 96 represent the reaction of

'a S~halo~4-pyrazolecarboxamide derivative with a

cyanating agent to give the corresponding compound of

the inventicn.

20 ' Example 95

5-Cyano-l-phenyl-N-methyl-lH-pyrazole-d4-

carboxanmide

A solution of 5.6 g of 54bromo-l-phenyl-N-

25 methyl-lH-pyrazole-4-carboxamide and 2 g of

sodium

cyanzde in 30 ml of DM: was heated at approximately
100°C for 24 hours. An additional 2 g of scdium
cyanide was next added to the reaction mixture which
was then heated for.an.additional 24 hours at 190°C.
30 The solution was pcured-ihto ice water and the pre-

&

15



25 m xture'was refluxed for two hours. The reaction mixture was then
gpoled, and the solvent was renoved in vacuo. The residue was taken up in
' of ether, washed with water, washed with saturated sodi um bi -
ponat e, washed with saturated brine, and dried”using 30 sodi um sul fate
and filter paper. The solvent was then - X- 5968A
-51- renoved in vacuo. .- The residue was distilled at 1100C at 1.2 mm
mer cur X«45%68Aire to provide 49.7 grans‘éﬁ’ _
5-nmet hyl -1-tert-butyl -1 H pyrazol e-4-carboxylic acid, ethyl ester. Yield
88.0% 5 Anal ysis calculated for [err] Theory: - C, 62.83; H . 8.63;
N, 13.32; Found: C, 62.88; H, 8.86; N, 13.50. B. -
5- (Brononethyl)-l-tert butyl-1Hp ol e- 10 c rboxylic a et hyl ester
5- N@thyl-I-teﬁ%g%iﬂﬁﬁdl¥9%¥¢aﬁﬁFegﬁfiﬁFﬁﬁéyPché Hatép &@Fbr (30 grans,
0.14 rmlme) ? d&xbt&@mg,suﬁlsamgedewéﬁSrécgysnllﬁzéd lmbm) 3aere conbi neﬂ
in 100 of cgrbon tetrachl o A t onto the
reaction m xt d* R* ?%éé ghsngxggrg.%ggﬁre I xeé§F5r_#ﬁ?%glhours
The react|onIﬁﬁggrazoia-ihearbom&nﬂdand MP| #c203°r3048Fove t he
succin|§1 The filtrate was washed with water, washed w th saturated
brine, dnd dried Analysisurrbeniatedafior26, 85N paper. The sol vent
was then renoved in vacuo, providing_34.5 grans aof:the '
5- (bronmonet hyl ) - 1- tert-T Bﬁ??Y!IFprgazaié gic&rﬁ@iyﬂhczécﬁéf ethyl ester.
Found: C, 63.43; H, 4.67; N, 24.53.

@

Example 96 J

10 ' | S-Cyano-l-(4-ethylphenyl)-N-metbyl lH—cyrazole-
4-carboxamide, MP = 168°=-170°C

Analysis calculated for C14H14N49 0
Theory: C, 66.13; H, 5.55; N, 22.03;
15 ' " Found: C, 65.92; H, 5.60; N, 21.82.

Example 97'repre5ent5'the modificaton of
existing pyrazolecarboxamldes of the 1nvent1on to the
corresponding thlocarboxamzde. '

Example 97

20
S-Cyano-l-phenyl-N-methyl-l?- yrazole-4-~
thzocarboxamzde

Eight grams of Lawesson's Reagent was added
to a stirring solation of 3 g of 5—cyano-l-phenyl-w-
25 methyl-lH-pyrazole-4-carboxamzde in 75 ml of toluene.
'The reactzon mixture was refluxed for approxlmately
1 hour and the solution was evaporated to dryness. The
‘residue was dzssolved -n methylene chlcride and f£ii-

ter_a.' The Flltra.e was concent‘ated under reduced
30 :



)

X- 5968A ‘ -52- C .

5-Fornyl -1-tert-butyl -1 H pyrazol e-4- carboxylic acid, ethyl ester This
reacti-on was conducted in accordance with the procedure described by B. B.
Bass and M L. Bender in 5 J. AnldChenl Soc., 71, 1767 (1949). Sodium
(1.6 grang, .Q.Q7 nole) was dissolved in 50 of absol ute ethanol .
SmbSequeg?ﬁé%ééﬁﬂtropropane (8.1 grans, 05@5 nmol e) and

5-{bromonet hyl )-I-tert-butyl -1 H pyrazol e-4-carboxylic acid, ethyl ester (20
granms, 0.07 nole) were added. The 10 resulting reaction m xture was

refluxed for tyg haur ol.gd; I i The
residue was taken up rlsen éeﬁg?ﬁgv\gg%ég&g\n %Es\/\g?g\réﬁg\tﬁggﬁrregg;\f%%t r%%m
hydroxi de, wasihegtwintessine al bqubdi abromagodriapliyusindg meddiyienal f at e and
filter paper. THifohSide S48 VEd dBSehfIOVPHalRiBRSUCHA 1&41?114 Ygiglue was

dis- tilled at [err]_at 1.6 mmnercury pressure, yielding grans of the
5-for nyl - 1- t er S&GANA SRR\ W5 @emblpedhHangd| theysod veathWase &%@POAnal ysi s -

cal cul at edsf or yGledl 6o fom. The residii@Owds recr§BtdLlidfdd Fddh N
12.49; Found: .C,_. 58.78:

H 7. 20; , 12.72,. D
5-(Bydroxyinin&ﬁ@ﬂﬁﬂ%-ﬁﬁtQﬁ?Y¥§#y?5$iwgp9%a§6F¥§EPE§FEEﬁﬁ$%?¥Rﬂd, et hyl
ester. 25 phenyl - IH~pyraz ale +-tiyilooabhborand de4. BPgra2d 5 G-2167°C

Aﬁal&sis cal cul ated for [err] Theory: C, 45.69; H, 5.93; N, 9.69; Br
27.63; 25 Found: ,C, 45.76; H, 5.65; N, 9.86; Br, 27.56.<g§§:>

Analysis calculated for C12H10N4s

Theory: C, 59.48; H, 4.16; N, 23.12;
10 Found: C, 59.68; H, 4.21; N, 22.86.

\

P}_ Examples 98-101 illustrate the synthesis of l-alkyl
compounds in accordance with the present invention.

15 . Example 98

S-Cyano-l-tert-butyl-N-méthyl-1H-pyrazole-4-
carboxamide
A. 5-Methyl-l-tert-butyl-lH-pyrazole-4-
_ 20 carboxylic acid, ethyl ester .

\ | tert-Butylhydrazine hydrochloride (33.6 grams,
0.27 mole) and a-acetyl~o-(dimethylaminomethylene)-
acetic acid,'ethyl ester (50 grams, 0.27 mole) were

~ added to 150 ml of ethanol and the resulting reaction
25 mixture was refluxed for two hours. The reaction
mixture was then cooled, and the solvent was removed
in vacuo. The residue was taken up in 300 ml of ether,
washed with water, washed with saturated sodium bi-
carbonate, washed with saturated brine, and dried using
30 sodium sulfate and filter paper. The solvent was then



nol e) was added to a cold solution of 5-fornyl-1-tert-

ytyl ~1 H pyrazol e-4-carboxylic acid, ethyl ester (7 grans, 0.031 nole) in
;soJute ethanol (40 m). The reaction m xture was stirred in the cold for
ity minutes, then 30 - at roomtenperature for‘16 hours. The reaction
I Xt-ure X—5968A -53- was then poured over

I ce-water, and the precipitated product was separated, dried, and
recrystallized fromtoluene, yielding 3 grans of 5-(hydroxyi m nonethyl)-1-

tert-%ob968RAH pyrazol e- 4-carboxylic acbdr ethyl ester, 5 mp., [err]. V3
Anal ysis calculated for [err] Theory: C, 55.22; H 7.16; N, 17.56; Found:
C, 55.43; . H 7.21; N, 17.65. 10 E.

5- Cyano- I-tert but y razaol e-4- carhoxylic acid,, _eth ester Thlonyl
chlori de (¥eBo¥ed éEoQ2§3§ %ﬁﬂéﬁu?owésceﬂatééﬂﬂFg

5- (hydr oxyasi mozemhyhberbuﬁgerﬁrésgwi-eltb rovalde- 49C I pans Cof.aci d, ethyl

ester 15 (11 ) of .et he he sol.ufi on was
stirred in tﬂﬁtggigiﬂﬁeéﬁsﬁég&ﬁz}éﬁ¥¥ra%ﬂ%ﬁ°ﬁch5§ﬁﬁy Afhte for 16
hours. Wethyldesidded Midld 880X on m xture to neutrallze t he remai ni ng
thionyl chloride, then the reaction m xture was poured.into a 20

separadory funnanalYEms[ﬂﬁiﬂﬁi&tﬂd&ﬁ@paﬁfiﬁ aﬁaﬁzthe or gani ¢ phase was
washed with water and dried using sodiumsultat€ and filter paper. The

sol vent was renoved Thepxdo, Gui 921i83); SHp §r0ds ¥ 33cP2n0-1-tert-

Found: C, 62.88; H, 8.86; N, 13.50.
U
'B. 5-(Bromomethyl)- -1- tert-butyl-1H-pyrazole-4-
10 carboxyllc ‘acid, ethyl ester-
5-Methyl-l-tert-butyl- 1H-pyrazole—4-carboxy11c
acid, ethyl ester (30 grams, 0.14 mole) and N-bromo-
succinimide (25. 4 grams, 0.14 mole) were combined in
100 ml of carbon tetrachloride. A heating lamp wvas
15 turned onto the reaction mixture, and the reaction
mixture was refluxed for three hours. The reaction
mixture was then cooled and filtered to remove the
succinimide. The filtrate was washed with water, washed
with saturated brine, and dried over sodium sulfate and
20 filter paper. The solvent was then removed in vacuo,
providing 34.5 grams of the 5-(bromomethyl)-l-tert-
butyl-1H-pyrazole-4-carboxyl1c acid, ethyl ester.

_ Analyszs calculated for C11H17BrN202

Theory: C,.45‘69, H, 5.93; N, 9.69; Br, 27.63;
25 - _ Found: - C, 45.76; H, 5.65; N, 9.86; Br, 27.56.



bhtyf-lkipyrazole 4-carboxylic acid, ethyl ester. 25 F..
5- Cyano 1-tert-butyl-1H pyrazol e;4- carboxylic acid PotaSS|unihydrOX|de

(1.7 grams, 0.027 nole) was dissolved in 20 nl of ethanol. This solution., '
was 30 poured into a refluking solution of 5-cyano-1-tert-butyl-

X- 5968A -54- 1H pyrazol e-4-carboxylic acid, ethy
ester, inYoOsgegaf ethanol. The reaction aggture was heated on a steam
bath for five mnutes, then poured into ice-water, fil- tered, and

asi/dified with concentrated hydrochloric 5 acid. The precipitated
product was collected and dried, yielding 3.2 grans of
5-cyano- 1-tert-butyl -1 H pyw.az@-Forimyb+ betgrtebatyl -1 E2pywadal)e~4>-

5-Cyano-| -tert t H 4- car boxam de
Carbonyldiinidagg%éofyiw% E&ﬁé (#ﬁhﬁ?}éfﬁ %mas added to a sol ution of
5-cyano-1-tert-butyl -1 H mpmsareaatxnmbmaglconduc&e@Z;@.gmmurd&ﬁbélwnhhe)
mnutes. | AqueoiRenBrEEaune. s i By LR Hage dnd W"H, Hender in
reacti on mXxturd.whm.sChemod Secr.0QR« k?6Pel3P4Pq - foSOQGUMDdﬂsStQEAMS.
poured into ice e p aggdpang £1ag el teich ed,
and re- crystal??@Zth} DIWQL Qﬁﬁé iﬁ %8 mQ gns ofggbt%gno- %ﬁgi
1-tert-butyl - niﬁﬁbﬁ;ﬂngnxgwhagmn;tan#QEﬁeﬂiﬂe ngsamsieppp9 mole) and

5-(bromomethyl )-1~tert-butyl-l1H-pyrazole-4-carboxylic
acid, ethyl ester (20 grams, 0.07 mole) were added. The
Y, 10 resulting reaction mixture was refluxed for two hours,
then cooled and the solvent removed in vacuo. The
residue was taken up in ether, washed with water, washed
with 1N sodium hydroxide, washed with saturated brine,
and dried using sodium sulfate and filter paper. The
15 solvent was remdved'ig vacuo and the residue was dis-
tilled'at 110°C at 1.6 mm mercury pressure, yielding 11
grams of the 5-formyl-l-tert-butyl-lH-pyrazole-4-
carboxylic acid, ethyl ester. ’

Analysis calculated for C11H16N203

20 Theory: C, 58.91; H, 7.19; N, 12.49;

Found: C, 58.78; H, 7.20; N, 12.72.

D.. 5-(Hydroxyiminomethyl)-l-tert~-butyl-1H-
pyrazole-4~-carboxylic acid, ethyl ester. ' '

25 Hydroxyléminé hydrochloride (4.3 grams, 0.062
mole) was added to a cold solution of 5-formyl-i-tert-
butyl-1H-pyrazole-4-carboxylic acid, ethyl ester (7 grams,
0.031 mole) in absolute ethanol (40 ml). The reaction
mixture was stirred in the cold for thirty minutes, then

30 at room temperature for 16 hours. The reaction mixture



Analy5|s cal cul ated for CLOH14N4O Theory: C, 58 24; H, 6.84; N, 27.16;
Found: C, 58.43; H 6.99; N, 27.42. 25 The follomﬁng exanpl es 99-101 were
gpared in the same procedures as those reported in Exanple 98. X- 5968A
- Exanple 99 5-Cyano-1-tert-butyl-N-cycl opropy! -1 H pyrazol e- *
arboxami de, MP 140-[err]. 5 Exanple 100
- Cyano- 1- tert-butyl-N—ethyI-IFprrazoIe 4- car boxam de, MP 122-124C. 10
Analy§|§9g culated for [err] Theory:_£;_59.98;, H 7.32; N, 25.43; Found: _
C, 601 7.31; N, 25.22. Exanple 101 15 vy
5- Cyano- 1- tert butyl - N, N-di net hyl -1 H pyrazol e- 4- carboxan1de mp. [err]
AnaIyS|s calculated for [err] Theory: C, 59.98; H 7 32; N 25. 43; 20
Found: C, 88. BenHpohrdd dVer5:dd-wdBersoaRaus e.tac} d i nvention

are useful both as preenergent and postener ent efore yet

anot her enBBARNEH VoS SRPATRERA: owciedpsan arﬁﬁFM§$ﬂi&1&§§nﬁQQM|ng
undesi red ﬂb&ﬁbﬁewhyﬁblaﬂﬁg 3 grams of 5~(hydroxyiminomethyl)-l-

tert-butyl lH-pyrazole-4-carboxy11c acid, ethyl ester,
5 m.p., 105°C-107°C.

-

Analysis calculated for C H. N.O

11716733 _ _
‘Theory: C, 55.22; H, 7.16; N, 17.56;
Found: C, 55.43; H, 7.21; N, 17.65. ©
10 . ' E. S-Cyano- -tert-butyl 1H-pyrazole-4-carboxyllc
acid, ethyl ester .
Thlonyl chloride (6.6 ﬁl 0.092 mole) was 3

added to a cold solutlon of 5= (hydroxylmlnomethyl) -1-
' tert-butyl- 1H-pyrazole-4-carboxy11c acid, ethyl ester
15 (11 grams, 0.046 mole) ;n 75 ml of ether. The solutlon
was stirred in the cold for thirty minutes, then at
room temperature for 16 hours. Water was added to the
reaction mixture to neutralize the remaining thionyl
chloride, then the reactlon mlxture was poured into a
20 separatory funnel. The phases were separated and the
organic phase was washed with water and dried using <
sodium sulfate and filter paper. The solvent was
removed in vacuo, yleldlng 8.5 grams of 5-cyano-1- tert-
- butyl- 1H—pyrazole-4-ca boxyllc acid, ethyl ester.
25 N |
| F. S-Cyano-l-terf-butyl-1H-pyrazole-4-
_carboxyllc acid | N
' Potassium hydroxide (1 7 grams, 0.027 mole)
was dlssolved in 20 ml of ethanol. This solution was
30 poured into a.refluxlng solution of 5-cyano-1-tert¥butyl-



p?Lsés applying to the plants, @ to the locus of the plants, a growh

i nhi bi ting anount of a present pyrazole derivative. X- 5968A
-56- The conpounds of the.present invention dis- play activity against a

w de variety of weeds. Exam "ples of typical weeds include, but are not

limted to, the followng: WIld Cat (Avena fatua) Catchweed Bedstraw

(Galium aparine) Scentless Mayweed (Matricaria incdora) Ladysthunb

(Pol ygonugLpggsgiacari a) Common Chi ckweed (Sggllaria nedia) Ivyleaf Speedwell
(Wet oni ca hederaefolia) Blackgrass (Al opecurus nyosuroi des) Chrysant henmum
(Chrysant henum spp.) Conmon Pursl ane (Portul aca ol eracea) Sida (Sida spp.)

15 Bristly Starbur (Acanthospernmum hi spi dum) Goosegrass (El eusi ne indica)

Smoot h Pi gweed 1EARRraRdIEs-JudH i sbiey 1 1¢ exender atags eBrag!)i ah 30 ml of
pl ant agi nea) Tal |l Mr.ninggl ory (Iponpea, urEureaé go mmon Lanbsquarters
( Chenopodi um af %'ee&i%?% IQF’H@EB BnV&€a FGH’F%G"&R a2 |
(Setaria viridbath&hmomudEgn&nntéwmntnemhpeurearmhtexu&hJWHtéﬁBUdHWheat
(P0|ngHUWICOH%%E%QIU%Bd acidified with concentrated hydrochloric
5 acid. The precipitated product was collected and dried,
yielding 3.2 grams of 5-cyano-l-tert-butyl-lH-pyrazole-
4~carboxylic acid (72% yield).

v G. S-Cyaho-1-tert—butyl-N-methyl-lH-pyrazole-
10 4-carboxamide
| Carbonyldiimidazole (2.5 grams, 0.015 mole)
was added to a solution of S5-cyano-l-tert-butyl-lH-
pyrazole-4-carboxylic acid (2.0 grams, 50.01 mole) in DMF.
The solution was stirred at room temperature for twenty
15 minutes. Agueous methylamine (1.5 ml, 0.015 mole) was
added and the reaction mixture was stirred at room tem-
perature for 16 hours, then poured into ice-water. The
product precipitated and was collected, dried, and re-
crystallized from ethanol, yielding 1.4 grams of S=-cyano-
20 l-tert-butyl~-N-methyl-1lH-pyrazole~4-carboxamide, m.p.,
164°-166°C. |

Analysis calculated for C10H14N4O

Theory: C, 58.24; H, 6.84; N, 27.16;

Found: C, 58.43; H, 6.99; N, 27.42.

25 S
- The following examples 99-101 were prepared

in the same procedures as those reported in Example 98.



25 Brazil Calalilly (Richardia brasiliensis) Natal G ass (Rhynchelytrun1'

roseun 30 X- 5968A -57- Ryegrass (Lolium
Qi'dum) Kapeweed (Cryptostenma cal endul a) Purpl e Loosestrife (Lythrum
| caria) 5 W1 d radi sh (Raphanus raphani-sttum) Wreweed (Polygonum

ul are) Henbit (Lam um anpl exicaule) W1ld Mustard (Brassica kaber)

nyar dgrass ( Echi nochloa crus-galli) 10 Foxtail Mllet (Setaria
italica) Velvetleaf (Abutilon theophrasti) Indian Miustard (Brassica juncea) -
Bi r dse¥e5868Adwel | (Veronica persica) €Pada Thistle (G rsiumarvense) 15 e
WIld Chanomle (Matricaria chanom |l a) Annual Bl uegrass (Poa annua)

Buttercup (Ranuncul us spp.) Field Speedwell (Veronica agrestis) Field

Violet (Viola arvensis) Field Pennycress éThIaspi arvense) WId Violet

(Viola tricolor) Shirley Poppy (Pa $) Field Poppy (Papaver

dubi um) Fool sparsl ey (Aethusa cynapiunm) Fiel d Chi ckweed (Cerastium arvense)

5-Cyano-l-tert-butyl-N-cyclopropyl 1H-pyrazole-
4-carboxam1de, MP 140°-142°C

Example 100

5-Cyano-1- tert-butyl-N-ethyl-lH—pyrazole-4- .
carboxamide, MP 122°-124°C. | | \J

10 ) Analysis calculated for C11H16N4o

Theory: C, 59.98; H, 7.32; N, 25.43;
Found: C, 60.17; H, 7.31; N, 25.22.

Example 101
15 -

- 5=Cyano-l~tert-butyl-N, N-dlmethyl 1H-pyrazole-
4-carboxamide, m.p. 93°=95°C. o - i

Analys1s calculated for C11H16N40

Theory: C, 59.98; H, 7.32; N, 25.43; _
20 Found: C, 60.20; H, 7.23; N, 25.43. "/

_ The compounds of the present invention are
useful both as preemergent and postemergent herbicides.
Therefore, yet another embodiment of the invention is

25 . a method for contreolling undesired plants which com-
prises applying to the plants, @r to the locus of the
plants, a growth inhibiting amount cf a present
pyrazole derivative.



25 Sout hern Sanbur (Cenchrus echinatus) Large Crabgrass (Digitaria
sangui nal i s) Cheat (Bronus secalinus) Nbrnlngglory (I ponea spp.) Conmon
Ragweed (Anbrosia arten15||folla) 30 ~Common : il kweed (Ascl epi as

X- 5968A -58- G ant Foxtail (Setaria
faberi) Common Cockl ebur (Xanthi um pensyl vani cum) Spurred Anoda (Anoda
cristata) 5

syri aca)

escul ent us

saogui nal 4] SppER

Si ckl epod (Cassia obtusifolia) Yell ow Nutsedge (Cyperus

Jlnsonmeed (Datura stranDnlun%E% rge Crabgrass (Digitaria

kly Sida (Sida spinosa) G omwel | (Lithosper mum

arvense) 10 Yellow Foxtail (Setaria glauca) Tansynustard (Descurainia
pi nnat a) Pepperweed (Lepidi um spp.) Bronegrass (Bronus spp.) Garden Spurge
(Euphorbia hirta) Crowfootgrass (Dactyl octenium aegyptium Florida

Beggar weed ( Desnodi um t or Thesaojnpspotise ¢ £Spineg prEe@gnio rigivention atig-

Smal | f1 ower

ranosun

10

1s

20

25

30

ples of typical weeds include, but are not limited to,
the following: ' ' '

Wild Oat (Avena fatua)

Catchweed Bedstraw (Galium aparine)
Scentless Mayweed (Matricarié incdora)
Ladysthumb (Polygonum persicaria)

_ Common Chickweed (Stellaria media)

Ivyleaf Speedwell (Veronica hederaefolia)

Blackgrass (Alopecurus myosuroides)
Chrysanthemum (Chrysanthemum Spp.)
Common Purslane (Portulaca oleracea)
Sida (Sida spp.) _

Bristly Starbur (Acanthospermum hispidum)
Goosegrass (Eleusine indica)

Smooth Pigweed (Amaranthus hybridus)

Alexandergrass (Brachiaria plantaginea)

Tall Morningglory (Ipomoea purpurea)

Common Lambsquarters (Chénopodium album)
Green Smartweed (Polygonum scabrum)

Green Foxtail (Setaria viridis) N
Redroot Pigweed (Amaranthus retroflexus)

~Wild Buckwheat (Polygonum convolvulus)

Brazil Calalilly (Richardia brasiliensis)

Natal Grass (Rhynchelytrum roseum)

Y

Mor o} 09Ok LY vid3CdySeRRL 3 LAWY (AlYiRe PiEWiddad! | ItardPani cum



Coast Fi ddl eneck (Ansinckia internmedia) Wld Turnip (Brassica- canpestrisf
Bl ack Mistard (Brassica nigra) Shepherdspurse (Capsel I a bursa-pastoris)
"ajian Ryegrass (Loliumnultiflorum 25 London Rocket (Sisynbrium

ecio vulgar[s) | vyl eaf Morni ngglory (Iponoea hederacea) Fall Pani cum

Pani cum di chotom fl orum 30 Powel | Amarant h ( Amarant hus powel | i1i)
X-5968As g -59-_glexas Pani cum (Pani cum texanum) Henp .
Sesbanla ?gesbanla exal tata) Annual Sowt histle (Sonchus ol eraceus) Field £
Bi ndweed (Convol vul us arvensis) Erect Knotweed (Pol ygonum erectum Venice

Mal | ow (Hi bi scus trlonun) Zinnia (Zinnia el egens) N ghtshade (Sol anum spp.) -
10 _pr.esent cqwoo%nds have al so been found safe on a w de
variety ofagégFﬁéﬁlé &) t hereby exhibiting their unique

sel ective gap&weéﬁ (E&g@&m@ﬂsmnaﬁb&mEﬁﬁurs)of relatively tolerant plant .
the T ol | owPNEP L, LRosss T ERE) (haidist s SEAd ac“vﬁst.vum erpLoyed. fnelude
5 Wild radish (Raphanus raphanzstrum) _
Wireweed (Polygonum aviculare)
Henbit (Lamium am amplexicaule)
'~ Wild Mustard (Brassica kaber)'
Barnyardgrass (Echlnochloa crus-galll) _ L
Foxtail Hillet (Setaﬁla ltallca) ' o \.)
Velvetleaf (Abutilon theophrastl) ' ' . '
Indian Mustard (Bra551ca juncea) _ _
Birdseye Speedwell’ (Veronlca persxca) } | o
Canada Thistle’ (ClrSLum arvense)
Wild Chamomile (Matricaria chamomllla)
Annual Bluegrass (Poa annua)
Buttercup (Ranunculus spp.)
Field Speedwell (Veronica agrestis)
Field Viclet (Viola arvensis)
Field PenhycreséltThlaspi arvense) -
Wild Violet (Viola tricolor)
Shirley Poppy (ngaver rhoeas) . | _ U
Field Poppy (Papaver dubium)

10

15

20

Foolsparsley- (Aethusa cynapium)

Field thckweea (Cerastlum arvense)
Southern Sanbur (Cenchrus echlnatus)
Large Crabgrass (Dlgltarla sangulnalls)
Cheat (Bromus secalinus) - '

ilorningglory (Ipomea spp.)
Cormon Ragweed (Ambrosia artemisiifolia)

25

30 Common :filkweed (Asclepias svriaca)




§bybéan (@ ycine max) Rice (Oyza sativa) 20 Bar | ey (Hordeum vul gare)
Cotton (Gossypi um hirsutum Sorghum ( Sorghum vul gare v. saccharatum

Qugar cane (Saccharum of fi ci narum) Peanut (Arachis hypogaea) 25 Pea £§§
(Pisumsativum Alfalfa (Medicago satlva) Cucunber (Cucum s sativus ) .
Tomat o (Lycopersi con escul entun) Sugar beet (Beta vulgaris) 30 Cabbage -
(BraSS|ca ol eracea capitata) X- 5968A -60- The

term"gr %ﬂg k? i biting anpbunt”, as defln%% herein, refers to an amount .of
axgonpoun ? e invention which either Ri'lls or stunts the growth of the
weed species for which control is desired. This 5 ambunt will generally be
fromabout D.05 to about 20.0 pounds or greater of a conmpound of the

i nvention per acre (about 0.056 to about 22.4 kg/ha). The conpounds are
more pref er abl §1aphl Festadls dSetagianfabeni)io to about 8.0 pounds per acre

(about 0.112 tpopkeHut cgcg}_@emr (kP rit®ium %ﬁg&nmpntration of active
I ngredient required varies wt rﬂE‘mEEU[ control |l ed, type of
fornul ati on, sﬁpPrF?ﬁeanEﬁPnd@ELﬂﬂn&EEEE nd the like. The term
"undesiged plastaklepaddqtameda obtusifolia) ' '

Yellow Nutsedge (Cyperus esculentus)

Jimsonweed (Datura stramonium)

Large Crabgrass (Digitaria sanguinalis)

o Prickly Sida (Sida spinosa) .

— 10 Corn Gromwell (Lithospermum arvense)
Yellow Foxtail (Setaria glauca)
Tansymustard (Descurainia pinnata)

u Pepperweed (Lepidium spp.)

Bromegrass (Bromus sSpp.)

Garden Spurge (Euphorbia hirta)

15
rowfootgrass (Dactyloctenium aegyptium)

Florida Beggarweed (Desmodium tortuosum)
Spotted Spurge (Euphorbia maculata)
Smallflower Morningglory (Jacquemontia tamnifolia)

Browntop Millet (Panicum ramosum)

20 Ccast Fiddleneck (Amsinckia intermedia)

'kyj Wild Turnip (Brassica campestris)

Black Mustard (Brassica nigra)

Shepherdspurse (Capsella bursa-pastoris)
Italian Ryegrass (Lolium nultiflorum)

London Rocket (Sisymbrium irio) _
Redmaids Rockpurslane (Calandrinia caulescens)
Common Groundsel (Senecio wvulgaris) |
Ivyleaf ilorningglory (Ipomoea hederacea)

Fall Panicum (Panicum dichotomiflorum)

25

30 Powell Amaranth (Amaranthus powellii)




L]

15 herein, refers to both weeds and weed seeds which are present at the
"location to be treated with a conpound of the invention. These conpounds
- be applied to the soil to selectively control undesired plants by soi
tact when the weed seeds are germ nating and 20 energing. They can
0 be used directly to kill energed weeds by direct contact with the
posed portion of the weed. The invention further provides a herbicidal
formul.atd ﬁonprising as an active inggedient a conpound 25 of formula I |
associ‘at® th one or nore non-phytotoxic carriers. The conpounds of the &
present invention are preferably fornulated with a suitable agriculturally-
acceptable carrier for ease of application. Such 30 conpositions w ||
contain fromabout 0,1 to about 95.0 percent by weight of the active
i ngr edi ent’, TR RAPECER (RaAnicHB-ELXARANMIesi red. Exanpl es of typi cal
her bi - cidqﬁa@pmng§5§ﬁﬁms(segbgﬁnhaagdlgatagother aspect of the present

clu

I nvention i rayab ToLnul afronsg, such as wettabl e powders, aqueous
suspensi on qﬁﬁ%ﬁggg*ﬁgiﬁ 2 9“%?,?3835£§5§&§§olid conpositions, such as
dusts and (Fisld eBindweed 5968Avolvulus ‘arvensis). . -61- The nost

con eniem:gég !fﬁéé@@e&rnggqgggm'glgggguﬁgncentrated conpositions to be

appl i ed by 'Spraying” as™ Wat ef=¢ S € mul sions containing in the
range fromissige Glallewcélibigcugohriopumdr cent -
' Zinnia (Zinnia elegens) . - : _ :

Nightshade (Solanum spp.)

10 The present compounds have also been found s
safe on a wide variety of dési#able”plant spébies,
thereby exhibiting their unique selective capacity.
Representative examples of relatively tolerant plant . &k
species, depending on the concéntration'of active

15 employed, include the following:
Corn (ggg_gézi) ' | |
Wheat (Triticum'aeStivtm)
Soybean (Glycine‘méx)'
Rice (Oryza sativa) -

20 Barley (Hordeum vulgare) _
Cotton (Gossygium'hirsutum) - .
Sorghum (Sorghum Vngaré v. saccharatum) _' . /

Sugarcane (Saccharum officinarum)

Peanut (Arachis hypogaea)
25 Pea (Pisum sativum)

Alfalfa (Medicago sativa)
Cucumber'(Cuéumis SativuS)

Tomato (Lycopersicon esculentum)
Sugar beet (Beta vulgaris)
30 Cabbage (Brassica oleracea capitata)




*

5 of the active agent by weight. Water-dispersible or enulsifiable
canpositions nmay be either solids, usually known as wettabl e powders, or ~
| Lqui ds, usually known as emul si fiable concentrates and aqueous *
SUSpenS|on§-5ﬁﬁ%ﬁncal wet t abl e powder conpré®es an 10 intimate mxture (gii
of an active ingredient of the in- vention, an inert carrier, and one or

nore surfactants. The concentration of the active agent is usually from

about 25 percent to about 90 per cent by weight..  The inert carrier is
usual |y chosen from among The §PFE-'9§°Wﬁﬂﬂkﬂh¥P%th9§ apAUNES At @il lonite

clays, the diat %ef‘ﬂfé‘d’tﬁeféihhsre%r%hiom&ﬂ fdreslu®t | b £2heeompblp@ 'o‘ie
surfactants, conprisjng from about §£“;cent to about 10 percent

wei ght of the RARVeRLERR "HFGhCR& ?FB”§§IF9§a8€@WQRynns
the condensed 2@f ﬁKﬁWW@@aeﬁﬁédhéﬁnistuﬁﬂbhté&hﬁ&&l'1§Uhé§§Q%d‘A InHiigal

oot & o e L Benae a1 hvober Bin ko, 8008108 RBULES A8 F
kg/1), dissol vegpounds noz(tgreaoérowaal eoaqiourilﬁ ofvaﬁnésmvdneﬁuhs plerers.
The o ant ool WRlla | CuSRRE"], dhhrro U8Ry, 2.4 AT VAR SRSy
aromati ¢ napht haxre Iﬂ;ajre)mréferabipl appém&d airates yof oabeaatodelénda he
oL Loohact "o SUBowl .0 BuEl NI LERO ABUDY E) LB gl ofr 020 ©
the terpeni kg/ha). The exact concentratlon of active 1ngred1ent '
k) required varies with the weed speqles to be controlled,
type of formulation, soil type, climate conditions and
the like.
. | The term "undesired plants", as defined
v 15 herein, refers to both weeds and weed seeds which are
present at the location to be treated'with a compound
of the invention. These compounds can be applied to
the soil to selectively control undesired plants by
soil contact when the weed seeds are germinating and
20 emerging. They can also be used directly to kill
emerged weeds by direct contact with the exposed
portion of the weed. _
| The invention further provides a herbicidal
formulatlon comprising as an active ingredient a compound
25 of formula I associated with one or more non-phytotoxlc
carriers.

The compounds of the present invention are
preferably formulated with a suitable agriculturally-
acceptable carrier for ease of application. Such

30 compositions will contain from about 0.1 to about 95.0
percent by weight of the active ingredient, depending
on the composition desired. Examples of typical herbi-
cidal compositions contemplated as another aspect of
the present invention include sprayable formulations,
such as wettable powders, agQueous suspensions and
emulsifiable concentrates; and solid compositions, such -
as dusts and granules.



sol vents and kerosene. Suitable emulsifiers for emulsifiable concentrates

are chosen fromthe al kyl - benzenesul fonat es, napht hal enesul fonat es, and
nynionic 5 surfactants such as al kyl phenol adducts of pol yoxy- ethyl ene,

Q%@a d are used at simlar percentages as for wettable powders. ‘An aqueous

- guspension, or flowable, is com prised of a finely ground suspension of

the active 10 I ngredi ent dispersed in a water based system "This type of

fornu%?%i % is particularly useful for ipn} pounds with | ow water

sol ubi '?%.AThe concentration of activ@a

agent is usually fromabout 15 to “;; 
60 percent by weight. A typical aqueous suspension nay conprise 15
wetting and di spersing agents, antifreeze conponents, thickening or bulking

agents, as well as ' d, t ' l [ iient... Dust_conpositions
containing a corrpou\rll\gﬁgé ﬁ%tpg‘g%g%{ﬁ%ﬁ&er%?’%(#lﬁaglﬁ% %%%t{eﬁné#‘%om about
0.1 to 20 foabowf xbnuentratéed cehphsisionse teoheowpplid@isty are prepared
by intimat 104 lpeky gripndiLng f AC 141 0 04 £ s i nert
solid suc h%. sﬁlyﬁ%%%{éﬁo%yf?%%??gﬂgl g?e egﬁlas\é'u ‘gs?féeg %%%/ﬂllté‘gl c, ground
vol - cani c inodfhae |kange £reny, akeubt el pPRECent doa@bruty L& pexieent,

- nexpeBsi Ve £S Wi aisisve Wéle By aREE ghtsONMWAtiei-His s a9l esh-ent for the
application of %gﬁpgﬁndﬁﬁé)-tjﬂis,inventio 8tg,t-he soil. and-w. |l contain the

active agefmul$ BRORI LHoRE By SRR Pt WA WEY ght .

G anul es 3knowspiay iviet talsDemeowdens, t be Ligeidson ubiuHIAy athewn aas
' emulsifiable conbenfrates'ahd'aéuedﬁs suspensions. '
A typical wettable powdef_cpmpriséé”an ' ' U

10 intimate mixture of an active ingredient of the in- |
vention, an inert carrier, and one or more surfactants.
The concentration of the active agént is'usually from

" about 25 percent to about 90 percent by weight. The
inert carrier is usually chosen from among the atta-

15 ' pulgite clays, the montmorillonite clays, the diato-
maceous earths, or the purified silicates. Effective
surfactants, comprising from about 0.5 percent to about
10 percent by weight of the wettable powder, are chosen
from among the sulfonated lignins, the condensed

20 naphthalenesulfonates, and the alkyl sulfates.

A typical emulsifiable concentrate comprises
from about 0.1 to about 6 pounds of a compound of the
inveﬂtion'per'géllon'of liguid (about 0.0112 to about

' 0.672 kg/1), dissolved in a mixture of organic sol-

25 vents and emulsifiers. The organic ‘solvent is chosen

~with regard to its solvency and its cost. Useful

solvents include the aromatics, especially the xylenes
and the heavy aromatic naphthas. Hydrophilic cosol-
vents such as cyclohexanone and the glycol .ethers such

30 as 2-methoxyethanol may be included. Other organic



XﬁSQéBA‘ -63- granular inert carrier such as

coarsely ground clay of fromabout 0.1 to about 3 mmparticle size. The >
active ingredient is nost conveniently applied to the clay by dissol vi

i n an inexpensive' solvent, such as 5 acetone, and applying the sol ut

to the sized clay in an approprlate 'solids mixer. The solvent is then
typi- cally renoved by evaporation prior to applying the granules to the
applicati gasoigiga Wien operating in accordgpce with the present 10

i Avention, the present conpounds or conpositions there- of, may be applied
to the site where herbicidal or algicidal control is desi red by any
conveni ent manner, e.g., by neans of hand dusters or sprayers. Metering

applicators carsoaﬁ;;dz?tsamy aabsy beassead frefudines the texfpegrianul ar
conpositions t e ocus be treated a l,catd.ons. can be carried
out with power %ﬁf%’b?%%?s, ﬁP%agﬁ'gsgﬁlP &[ﬁlﬁé’ staa"hd spray
dusters. In | alegmlmaﬂzeamkmrcﬂmmtrdtessane chosen frens mhe) 2ldgnlbe

appt 1 od aeri al ign o RIPARLSE0, nlpfEhalERbaNTTCARLI! QO Slohidiid he

application si ying the ornu rons descri Be ove
i nportant So agWnfactantsisuch cascahkyiphenodf adducks Pﬁb@&iﬁQﬁY1wnforn1y

to the plants @inAdte ! Gle dFE€AS8d 2B similar perchhRaeld Wdmmmme of the

conpounds. of the present 1nvention suggests that their preferred utili-
zation will be¥&Ebabls Arde®Hh: grass crops, especially wheat, corn, and

possi bly sorghum The CO@Q%&@%@'%&péﬁéthlYoﬁgﬂm&@hﬁmﬁnd
br oadl eaf weed

_ prised of a finely ground suspension of the active

10 ingredient dispersed in a water based system. This
type of formulation is particularly useful for com-
pounds with low water solubility. The concentration
of active agent is usually from about 15 to 60 percent
by weight. A typical aqueous suspension may comprise

15 wetting and dispersing agents, antifreeze components,
thickening or bulking agents, as well as water and the
active ingredient. '

Dust compositions containing a compound of’
the present invention usually contain from about 0.1 to

20 about 10 percent by weight of the compound. Dusts are
prepared by intimately mixing and finely grinding the

& active agent with an inert solid such as ground mont-

morillonite clay, attapulgite clay, talc, ground vol-
" canic rock, kaolin clay, or other inert, relatively

25 dense, inexpensive substances.

Solid, granular compositions are convenient
for the application of compounds of this invention to
the soil and will contain the active agent in an amount
from aboﬁt 0.1 to about 20 percent by weight. Granules

30 | comprise a compound of the invention dispersed on a



30 species, but exhibit greater activity against broadl eaf X- 5968A

species. The preferred application time is preenergent, that is,
wing planting of the crop but prior to ifs energence. However, the
unds al so exhi bit nodest activity against weeds, wth adequate crop
y, when 5 applied early postenergence, that is, shortly after crop

Cbrporatlo I 0 n stvaco
Cor porat i onrbéée)%‘fﬂégg ﬂn@igr gg?gﬁ'{yaifelgéiﬁgérf gééfgéf? &roung. Cll | ca\%ul ki ng

agent, J. ME¥pmeabogt O Barte Payeicle ghserni ThecpgEive M
35. 0 Huber {#4Pea8éheNis most conven1entl apﬂi&b@ 88 the clay by The _
i ngredi ents_are copbi ned and |neé§ rwgu% so éOVEde a Lree-f ow ng powder
t hat can pb&isso v1ng it in an inexpensive ent, such as
5 acetone, and applying the solution to the sized clay in
an appropriate solids mixer. The solvent is then'typi-
cally removed by evaporatlon prlor to applylng the
granules to the application site.
* When operating in accordance*with the'présent L)
10 invention, the present compounds or compositions~there- '
of, may be applied to the Site-Whére'herbiCidal'Or
algicidal control iS'deSired'bY"any_convenient manner,
e.g., by means of hand dusters or sprayers. Metering

applicators can- apply accurately measured quantities

15 of granular compositions to the locus to be treated.
Other applications can be carried out with power
dusters, boom sprayers, high-pressufe sprayers and
spray dusters..  In large scale operatiéns, dusts or
low-volume sprays can be applied aerially, for example

20 from airplanes or helicopters, to the application site.

" when applying the formulations described above, it is
important to apply the desired concentration of active
ingredient uniformly to the plants or locus to be-'
treated. o : '

25 The performance of the compounds of the
present invention suggests that their preferred utili-
zation will be as herbicides on grass crops, especially
wheat, corn, and possibly sorghum. The compounds
exhibit activity against both grass and broadleaf weed

30 species, but exhibit-greater-activity-against broadleaf

L]

weed energence The fol lowi ng exanples provide an illustra- tion of
"typlc éulturally accept abl e compgsitions conprehended by this e
|nvent|on Wt t abl e Powder Concentration by Ingredient S
Wei ght (Percent) 15 5- Cyano- | - phenyl - N-net hyl - I H 50.0
pyrazol e- 4-car boxam de | gepal, a nonionic wetting agent, 5.0 GAF



sﬁspénded in watery for conveni ent spray application. X- 5968A

- 65- Agueous: Suspensi on Concentration by I|ngredi ent
Vi ght (Percent) 5-Cyano-1-phenyl-N-cycl opropyl - 45.0 5
1H-pyrazol e- 4- car boxam de Polyfon H, an anionic |ignosulfonate f&[
g wetting agent and di spersant, Wstvaco Corporation Sponto 2174, an

emul sifier, Wtco 4.0 Chem-cal Corporation Ethylene dycol
8. 0 Xant hugL&ygrhphi ckeni ng agent -64- 0.2 15 - Antifoam C foam
suppressant, Dow 0.5 Corning Corporation Water

39.3 100.0 The above ingredients are intimately adnmxed 20 and finely
ground to provide a suitable suspension, which is then further diluted with

wat er at the apgpeciesli OThe pireffrrdll apptfid$HSfon time is preemergent,

- 66- that is, following planting of the crop but prior to its
-emergence. However, the compounds élso exhibit modest
activity against weeds, with adequate crop safety, when

5 applied early postemergence, that is, shortly after crop
and weed emergence.
- The following examples provide an illustra-
tion of typical agriculturaliy-acceptable compositions
k/j comprehended by this invention.
10 -
Wettable Powder
) Concentration by
~ : Ingredient Weight (Percent)
15 S5-Cyano-l-phenyl-N-methyl-1H- ' 50.0
pyrazole-4~-carboxamide
lgepal, a nonionic wetting agent, 5.0 B
GAF Corporation
20 Polyfon O, lignosulfonate dispersant, 5.0
Westvaco Corporation
'\/.

Zeolex 7, a precipitated hydrated 5.0
silica bulking agent, J.M. Huber
25 Corporation

Barden Clay, a kaolinite clay, J.M. 35.0

Huber Corporation 100.0
30 The ingredients are cocmbined and firely

ground to provide a free-flowing powder that can be
suspended in water for convenient spray application.



Dust Concentration by Ingredient _ “ Wj ght (Percent) *
ano- | - (4-chl orophenyl ) - N 10.0 5 ' .
| - N-et hyl - 1H pyrazol e-4- carboxanj de Diatonmite, a diatonmaceous earth,

) -Wtco Chem cal Corporation, Inor- ganic Speci‘alties Division 10

100.0 The active ingredient and di atomaceous earth are intimately m xed and
ground to a fine powder of uniformparticle size of about 16 to about 40

mcrongi_s%glust t hus forned nay be a_péné_i ed by any nunber of 15 '
conventional nethods, for exanple by an aerial appli- cation. Ganules o
Concentration by | ngredi ent Wei ght (Percent) 20

5- Cyano-| - (2- pyridi nyl)-Nnethyl - 5.0

1H pyrazol e- 4- car boxani.de Heavy aromatic napht ha -

5.0 Bentonite 20/40 nesh granulﬁgge¢g§,5usnension_ 90.0 25 The Floridin
Conpany 100.0 The conpound is dissolved I n the naphtha and sprayed onto the
clay granules, typically under. agita- 30 ti on, andCoheehtratlienedy
granul es are siev ggggg de a uni form nesh S|ze Weight (Pexrcent)

S-Cyano~l-phenyl-N~cyclopropyl- = . 45.0
S l1B-pyrazole-4~carboxamide
Pelyfon H, an anionic lignosulfonate 3.0 !
wetting agent and dispersant, . _
Westvaco Corporation S o . S i_j
10 Sponto 2174, an emulsifier, Witco 4.0
Chemical Corporatzon
Ethylene Glyco1 : _ . 8.0 'hi
Xanthum Gum thickening ageﬁt 0.2
15 Antifoam C foam suppréésant,loow o 0.5
Corning Corporation .
Water - 39.3

100.0 |

The above -ngred*e“-s are -nklmauely admixed

2
0 and finely grouné to provide a suitable suspension,
which is then fuxrther diluted with water a%f the appli-~ l‘/f
cation site. '
25

30



X—5968A v -67- The compounds of the present invention
have al sp exhibited useful activity against various plant fungal diseases
sgch as |l eaf rust, powdery mldew, Septoria |eaf blotch, Helm nthospori-tfi—~, -
| eaf spot and the like. When enployed in the treatnment of such plant ‘
fungal diseases, the conounds are applied to the plants in a disease

i nhi biting and non-herbicidal amount. The term "di sease inhibiting and
non- her bi - xCis@glgaanount, " as used herein, -ggters to an amount of 10 - a
conpound of the invention which kills or stunts the pl ant di sease for whi ch
control is desired, but is not significantly toxic to the plant. This
amount wl | generally be fromabout 1 to 1000 ppm with 10 to 500 ppm bei ng
preferred. The exact concentration of the 15 conmpound required varies
with the fungal disease to be controlled, pdex type of formulation enpl oyed,
the nmethod of application, the particular plant species, climte conditions
and the like. The compounds are preferably fornul ated pr@onceantzgppldrcadty on
for fungal 20 diseadagrediesit and may be fornul ated deidduc:{Restbetbole.

25 30 X- 5968A- ( EPO) -68- CLAI M5
5=Cyano-l-(4~chlorophenyl) =N~ 10.0
s - methyl-N-ethyl-lE-pyrazole~4-
carboxamide
Diatomite, a diatomaceous earth, 80.0
L/; Witco Chemical Corporation, Inor-~

ganic Specialties Division - _
10 : ) ' 100.0

The active ingredient and diatomaceous earth

- are intimately mixed and ground to a fine powder of
uniform particle size of about 16 to about 40 microns.
The dust thus formed may be applied by any number of
15 conventional methods, for example by an aerial appli-
cation. '
Graaules
_ Concentration by
20 Inqredient ' '~ Weight (Percent)
U 5~-Cyano~l-(2-pyridinyl)~-N-methyl~ 5.0
lq-pyrazole-4-carboxam1de .
Seavy aromatic naphtha 5.0
. Bentonite 20/40 mesh granular clay, 90.0
25 The Floridin Company
10G.9
The compound is dissolved in the naphtha and
sprayed onto the clay granules, typically under agita-
10 tion, and the formulated granules are sieved to provide

a uniform mesh size.



1. A conpound of the formula (1): [ERR] wherein [err] is [err].alkyl, ¢
[err] cycloal kyl, [ERR] 15 20 2 3 wherein [err] and [err] .
'éndent |y represent hydrogen, [err] alkyl, [err] alkenyl, [err]

g gynyl, [err] cycloal kyl or [err] al koxy;, or 25 [err] and

er/] taken together with the nitrogen atomto which they are attached form
a piperidine, norpholine or pyrrolidine ring; each [err] independently is
hal ogeX+5968A] al kyl, [err] al koxy, [€67+ hal oal kyl, [err] hal oal koxy or 30

cyano; X—5968A—(EPO) - 69- 1 Xis 0 or S;4
and mis 0-3; provided that when [err] is [err] alkyl, that substituent :
exists at other than the 2 or 6 position of 5 the phenyl ring; and when
[err] is [err] al koxy [err] ~ is other than [err] al koxy. 2. A conpound

of formula (1) as clai gy | fohdiuliad o #NehE! BrheEht iRvERBRbnlRadR

.also exhibited useful activity against various plant
fungalfdiseases such as leaf rust, powdery mildew,
Septoria leaf blotch,.Helminthosporium leaf spot and
3 the like. When employed in: the treatment of such
plant fungal diseases, the'comounds”aré'applied to the
plants in a disease inhibiting and non-herbicidal
amount. The term "disease inhibiting and non-herbi- R
cidal amount," as used herein, refers to an amount of
10 a compound of the invention which kills or stunts the
‘plant disease for which control is desired, but is not _
significantly toxic to the plant. This amount will wt
generally be from about 1 to- 1000 ppm,'with 10 to S00
ppm being preferred. The exact concentration of the
15 compound required varies with the fungal disease to be
controlled, the type of formulation employed, the
method of application, the particular plant species,
climate conditions and the like. The compounds are
. .preferably formulated prior to application for fungal
20 disease contrui, and may be formula»ed as descrlbed
above. | o | S

25

.30_“



3 A conpound of farnula (I') as claimed in cla|n11 wherein X is oxygen.

A:conpound of fornula (1) as clainmed in any on 3, wher ej
P S e
5- Cyano- 1- phenyl - N- et hyl - | H pyrazol e- 4-carboxd&m &e.t 3
5- Cyano- 1-t-butyl - N-nmet hyl - | H pyrazol e- 4-carboxam de. X- 5968A- ( EPO)
-70- 7. A herbicidal formulation conprising as an active ingredient a
conpoumjcx-59£&ﬁ+eE£O) as clained in any-&fre of clains 1 to 6, associated
wikth one or nore non-phytotoxic carriers therefor. 5 8. A

nmet hod of controlling undesired plants which conprises applying a growth

i nhi biting amount of a conpound of fornula (Ii, as clainmed in any one of
claims 1 to 6, to the plants or to the | the plants. 9. A process
for preparing a conmpound of 10 fornula (I) as claimed in any one of
clainms 1 to 6 which conprlses ) for co nds_wherein reacting a
nitrile of formula: [ERR] iwith &ﬁmﬁﬂqﬂgcﬁg)éb?nﬁ%FT%&?](%;herein 20 °
[err], and [err] are as defined in cIa|n11 and [err] is a group capabl e of
bei ng dlsplaced by said anlqe

-I—_ﬁ—j—NR *r® | (.I)

P wherein R1 is C

_ 1-C6 alkyl, CS'CG cycloalkyl,
10 ' R‘
/ m S \

=

¢
/
AN

15 ! o« o
7 N L /\T/ AN
-—I——R or {
‘6, ' n ; ) I—-— :
N NN
20
- wherein R2 and R3 independently represent
hydrogen, C,-C, alkyl, 3-?c4 alkenyl, C4-C, alkynyl,
C3-C4 cycloalkyl or C1 3 alkoxy; or _
25 R? and R taken together with the nitrogen

atom to which they are attached form a piperidine,
morpholine or pyrrolidine ring;' ,
each R* independently is halogen, C,-C, alkvl,
C,-C, alkoxy. C;-C, haloalkyl, -C, haloalkoxy or
30 cyano;

1 ¢y



(b) for conpounds wherein X=O and R is an aryl or heteroaryl group,
acting-an amde of formula 25 . [ ERR] X-5968A-(EPC»

I\ where [err] is an aryl or heterogry group, and [er+}—and-{err] —are

a§Woef|ned inclaim1, and where [err] is, halogen, wth an alkali met al

ani de; and (c) optionally, if it is desired to prepa ’ﬂl}ﬂlmm)lnummm
a. conpound of fornmula (I) in which Xis S, thiating a p
(a) orxlby # EP@)nltr|Ie of formula: BRI 15 wher e err] Yid'as _
defin ﬁ rn clairmI‘and where R is halogen, hydroxy or [err] al koxy. 11. Ahé

conmpound of forrmula (I) as claimed in claim1 substantially as herei nbefore
described with reference to any one of the Exanples. 12. A process for
preparing a conpound &f ifeprgnd2 d¢l)agg claimed in claiml substantially as

her ei nbef ore descrlbed\M;Pbrgﬁerence to any one of the Exanpl es.
4

provzded that when R* is C1 alkyl, that
substituent exists at other than the 2 or 6 position of
5 the phenyl ring; and when R2 is-cl-c3 alkoxy R3
than C -C3 alkoxy.
2. A compound of formula (I) as claimed in
claim 1, wherein Rl is

is other

1

.===. . . | o _ &_j
10 XR / N\ |
\ 7 ] 7L~; |
| N v
|

| N\ NN\
12 I + - | | L
. Vi \/’

20
3. A compound of formula (1) as claimed in
claim 1, wherein X is oxygen
4. A compound of formula (1) as claimed in
any one of claims 1 to 3, wherein NR2R3 represents
25 -NHCH3 or -NH cyclopropyl. '
5. -Cyanofl-phenyl-N-methyl-IH-pyraZole-
‘4-carboxamide. o B |
' 6. S-Cyano-l-t-butyl-N-methyl-l1H-pyrazole-
4-carboxamide.
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7. A herbicidal formulation comprising as
an active ingredient a compound of formula (1), as
claimed in any one of claims 1 to 6, associated with
one or more non-phytotoxic carriers therefor.

8. A method of controlling undesired plants
which comprises applying a growth inhibiting amount of a
compound of formula (1), as claimed in any one of claims
1l to 6, to the plants or to the locus of the plants.

9. A process for preparing a compound of
formula (1) as claimed in any one of claims 1 to 6 which

comprises:
(a) for compounds wherein X=0, reacting a

nitrile of formula:1 .
R _ N
Y
\@-RS

N

with an amine of formula NHRZRB, wherein

Rl, Rz, and R3 are as defined in claim 1
and R5 is a group capable of being
displaced by said amine;

(b) for compounds wherein X=0, and R1 is an

aryl or heterocaryl group, reacting an amide of formula

\q——.

‘\ e \c-NR R®

e

TR

7
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1 is an aryl or heteroaryl group,

and Rz and . R3 are as defined in claim 1,
and where R6 is halogen, with an alka11
- metal cyanide; and
- (c) optionally, if it is deszred to prepare

- where R

5 B ' - a compound of formula (I) in which X is .

.. 8, thlatlng a product of reaction (a)
: - or (b).
'10. A nitrile of formula:

- : _§1"- : N
10 __ NS

! |
\./ \?C?—R‘

15 where R1 is as defined in claim 1 and where Rs is
halogen, hydroxy or Cl 6 alkoxy.
11. A compound of formula (I) as claimed in
claim 1 substantially as hereinbefore described with

reference to any one of the Examples. |
'12Q-"A process for preparing a compound of

formula (1) as claimed in claim 1 substantlally as

hereinbefore described with reference to any one of

the Examples.
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