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TITLE OF THE INVENTION
ARYLOAZOL-2-YL CYANOETHYLAMINO COMPOUNDS, METHOD OF MAKING AND

METHCD OF USING THEREOF

INCORPORATION BY REFERENCE
This application claims priority to U.S. Provisional Application Serial Nos.
80/930 485, filed May 15, 2007.

Any foregoing applications and all documents cited therein or during their
prosecution (“application cited documents”™) and all documents cited or referenced in the
application cited documents, and all documents cited or referenced herein ("herein cited
documents”), and all documents cited or referenced in herein cited documents, together
with any manufacturer's instructions, descriptions, product specifications, and product
sheets for any products menticned herein or in any document incorporated by reference
herein. are hereby incorporated herein by reference. and may be employed in the practice
of the invention.

Citation or identification of any document in this application is not an admission that
such document is available as prior art to the present invention.

FIELD QF THE INVENTION
The present invention relates to novel aryloazol-2-yl-cyanoethylamino derivatives of formula
{I3:

-V R Z R
W’ 'F"Q\ | ? R 5 / 7
)I(\ N —1C)a—l—'N.

S /‘*?:P | Y

Y R, N R,
wherein, Ry, Ry, Rs, Re, R, P, Q. V, W, X, Y. Z, and a are as defined in the description,
compositions thereof, processes for their preparation and their uses as pesticides.

()

BACKGROUND QF THE INVENTION
The control of parasites, particularly endoparasites which parasitize animals, by

means of active material having a cyanoethylamino group has been described by many
patents or patent application such as International Patent Publications No. WO
2004/024704 (U.S. Patent 7.084,280), WO 2005/044784 . WO 2005/121075 and WQ
2006/043654 as well as in EP 953565 (1).S. Patent 6,239,077) and EP 1445251,

However none of the foregoing publications describe that compounds of formula (1)
possess activity as pesticides. particularly for controlling endoparasitic pests in or on
animals and ectoparasitic pests on amnimais.
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QBJECTS AND SUMMARY OF THE INVENTION

This invention provides novel arylo-azol-2-yl-cyanoethylamine derivatives of the formula (1):
R 7

koo T 0
Y R, Il R,

is C-Ryor N;
is C-Rz or N;
is C-Rg or N:
is C-Rq or N:
is C-R.,0rN;
15 C-Ryy or N;
R, R. Rz Ra Risand Ry, etther together or independently of ane another, are hydrogen,

<~ X 5 < O v

aminc amido,
cyang, nitro, halogen, alkyl, alkenyl, alkynyi,cycloalkyl, hydroxyalkyl, haloalkyl,
alkylthio. haloalkykthio, arylthio. alkoxy. phenoxy. alkoxyalkoxy, cycloalkyloxy,
haloalkoxy, alkykcarbonyl haloalkylcarbonyl. alkylsulfinyl, haloalkylsulfinyl,
alkylsulfonyl, alkylamino, dijalkyl)amino. alkylcarbonylamino, alkylaminoalkoxy,
diatkylaminoalkoxy. atkylaminoalkyl. dialkylaminoalkyl, aminoalkyl. formyt, HO,C-
alkyl-O.C-, unsubstituted or substituted aryl or unsubstituted or subshtuted
phenoxy. whereby the substituents may each be independent of ane another and
are sekected from the group consisting of cyano. nitro. halogen, alkyl haloalkyl.
alkylthio, haloalkylthio arylthio, alkoxy. haloalkoxy. alkylcarbonyl, haloalkykcarbonyl
alkylsulfinyl, haloalkylisulfinyl. alkylsulfonyl. haloalkylsulfonyl:

Ra. Ry and Rg either together or independently of one another, are hydrogen halogen,

alkyl,
hydroxyalkyl, alkytthtoalkyl, haloalkyl, alkyloxyalkyl. alkylsulfinylalkyl
alkylsulfonylalkyl, alkylsulfonyloxyalkyl; unsubstituted or substituted cycloalkyl,
wherein the substituents may each be independent of one another and are selected
from the group consisting of halogen and alkyl, unsubstituted or substituted phenyl
whereby the substituents may each be independent of one another and are
selected from the group cons:sting of cyano, nitro. halogen. alkyl, haloalkyl
alkylthio. haloalkyithio aryithio, alkoxy haloalkoxy, alkylcarbonyl, haloalkylcarbonyl,
alkylsulfinyl, haloalkylsulfinyl, alkylsuffonyl haloalkylsulfonyl, alkylamino,
di(alkyl)amino; or

R. and R:together with the carbon to which they are attached form a cycioaikyl ring,

R.. 1s hydrogen, alkyl, alkoxyalkyl, alkylcarbonyl. alkylthiocarbony! or unsubstituted or

substtuted benzyl. whereby the substituents may each be independent of one another

and are selected from  the group consisting of cyane. nutro. halogen. aikyl. haloalkyl,

alkylthio. haioalkyithio. aryithio aikoxy, haioalkoxy, alkyicarbanyl, haloaikykcarbonyl,
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alkylsulfinyl. haloaikylsulfinyl alkylsulfonyl. haloalkylsuifanyl alkylamino.
cialkyliamino.
R; 15 hydrogen, aikyl, alkoxyalkyl, alkylcarbonyl. alkylthiocarbonyl or unsubstituted or
substituted phenyi wherein the substituents may each be independent of one another
and are selected from the group consisting of cyano, nitro halogen. alkyl. haloalky!.
phenyl. phenoxy, alkylthio. haloalkylthio, arylthio, alkoxy. haloalkoxy, alkylcarbonyl,
haloalkylcarbonyl. alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl. hatoalkylsulfonyl
alkylamino, di(alkyl)amino, unsubstituted or substituted hetaryl. wherein the

substituents may each be ndependent of one another and are selected from the
group consisting of cyano. nitro, halogen, alkyl, haloalkyl, alkyithio haloalkylthio,
arylthio, alkoxy, haloalkoxy. alkylcarbonyl, haloalkylcarbonyl, alkylsulfiny!,

haloalkylsuifiny), alkylsulfonyl alkylamino, diialkyllaming,

of

unsubstituted or substituted naphthyl or quinolyl, wherein the substituents may
each be independent of one another and are selected from the group consisting of
cyano. nitro halogen. alkyl, haloalkyl, alkylthio. haloalkylthio arylthio. alkoxy.
hatoalkoxy alkylcarbonyt haloatkyicarbonyl aikyisuffinyl hatoalkytsulfinyt
alkyisulfony!. alkylamino, di{alkytjamino:

z 1s a direct bond. C{C), C(Sior SO}y
a 51 20r3;
p is0, 1or2.

1t 15 an object of the present invention to provide new pesticidal compounds of the
aryloazol-2-yl-cyancethy!aminc family together with processes for their preparation

A second object of the present invention is to provide pesticidal compositions and
pesticidal methods of use of the pesticidal aryloazol-2-yl-cyancethylamino in the fiekd of
pest control which are well tolerated by warm-blooded species. fish and plants. including in
particular for contreling endo- and ectoparasites which parasitze mammals, fish and birds.

Another object of the present invention is to provide compounds with high activity
and improved safety to the user and the environment, which are obtained by optimization of
chemcal, physical and biological properties such as solubility. melting point stability.
electronic and steric parameters, and the like.

For the purposes of this application, unless otherwise stated in the specification, the
following terms have the definitions cited below
i1i Alky\ refers to both straight and branched carbon chains. references to individual
alkyl groups are specific for the straight chain (e.g. butyl = n-butyl). In one embodiment of
alkyl, the number of carbons atoms s 1-20. in another embodiment of alkyl. the number of
carbon atoms 1s 1-8 carbon atoms and in yet another embodiment of alkyl, the number of
carbon atoms (s 1-4 carbon atoms. Other ranges of carbon numbers are also contemplated
depending on the location of the alkyl moiety on the molecule,
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(2) Alkeny! refers to both straight and branched carbon chains which have at least one

carbon-carbon double bond. [n one embodiment of alkenyl. the number of double bonds is

1-3, in another embodiment of alkenyl, the number of double bonds is one. In one

embodiment of alkenyl, the number of carbons atoms is 2-20, in another embodiment of

alkenyl, the number of carbon atoms is 2-8 and in yet another embodiment of alkenyl. the

number of carbon atoms is 2-4. Other ranges of carbon-carbon double bonds and carbon

numbers are also contemplated depending on the location of the alkenyl moiety on the

molecule;

(3j Alkynyl refers to both straight and branched carbon chains which have at least one

carbon-carbon triple bond. In one embodiment of alkynyl, the number of triple bonds 15 1-3:

in another embodiment of alkynyl. the number of triple bonds 1s one. In one embodiment of

alkynyl, the number of carbons atoms is 2-20, in another embodiment of alkynyl, the

number of carbon atoms is 2-8 and in yet another embodiment of alkynyl, the number of

carbon atoms 1s 2-4. Other ranges of carbon-carbon double bonds and carbon numbers

are also contemplated depending on the location of the alkenyl moiety on the molecule,

4) Aryl refers to a Cq-C o aromatic ring structure. In one embodiment of aryl, the

moiety is phenyl, naphthyl, tetrahydronapthyl, phenyleyclopropyl and indanyl; in another

embodiment of aryl, the moiety is phenyl. Arylo refers to an ary! substituted at two adjacent

sites,

{5) Alkoxy refers to -O-alkyl, wherein alkyl is as defined in {1):

(6) Alkanoyl refers to farmyl (-C(=0)H) and -C(=0)-alkyl, wherein alkyl is as defined in
(1)

i7) Alkanoyloxy refers to -O-C(=0)-alkyl. wherein alkanoyl 1s as defined in (6},

(8) Alkanoylamino refers to -NH,-C(=Q)-alkyl, wherein alkanoyl is as defined in (6} and

the amine (NH;) moiety can be substituted by alkyl as defined in (1);

(S) Aminocarbonyl refers to -NH,-C(=0), wherein the amino {NH;) moiety can be

substituted by alkyl as defined in {1):

{10)  Alkoxycarbonyl refers to -C(=0)-O-alkyl, wherein alkoxy is as defined in (5),

(11)  Alkenoyl refers to -C{=0Q)-alkenyl, wherein alkeny! is as defined in {2}

(12)  Alkynoy! refers to -C(=O}-alkyny!, wherein alkynyl is as defined in (3);

(13)  Aroyl refers to -C(=O)-aryl, wherein aryl is as defined above;

114)  Cyclo as a prefix (e g. cycloalkyl, cycloalkenyl. cycloalkynyl) refers to a saturated or

unsaturated cyclic ring structure having from three to eight carbon atoms in the ring the

scope of which is intended to be separate and distinct from the definition of aryl above. In

one embodiment of ¢ycio, the range of ring sizes is 4-7 carbon atoms; in another

embodiment of cyclo the range of ring sizes is 3-4. Other ranges of carbon numbers are

also contemplated depending on the location of the cyclo- moiety on the molecule;

(15)  Halogen means the atoms fluarine. chlorine. bromine and icdine. The designation

of "halo” (e.g. as illustrated in the term haloalkyl) refers to all degrees of substitutions from a
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single substitution to a perhalo substitution (e.g. as illustrated with methyl as chloromethyl (-
CH,CI). dichloromethy! {-CHCI.). trichloromethyl {(-CCla)).

{16  Heterocycle. heterocychic or heterocyclo refer to fully saturated or unsaturated.
including aromatic (i.e “hetaryl™) cyclic groups. for example. 4 to 7 membered monocyclic. 7
to 11 membered bicyclic. or 10 to 15 membered tricychc ring systems, which have at least
one heteroatom in at least one carban atom-containing ring. Each ring of the heterocyclic
group containing a heteroatom may have 1. 2. 3 or 4 heteroatoms selected from nitrogen
atoms, oxygen atoms and/or sulfur atoms, where the nitrogen and sulfur heteroatoms may
optionally be oxidized and the nitrogen hetercatoms may optionally be quaternized. The
heterocyclic group may be attached at any heteroatorn or carbon atom of the ring or ring
system.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl, pyrazotyl.
oxetanyl. pyrazolinyl. imidazolyl, imidazolinyl. imidazolidinyl oxazolyl. oxazoldmnyl
isoxazoliny! isoxazolyl, thiazoly!. thiadiazolyl. thiazolidinyl. isothiazolyl, 1sothiazolidinyl. furyl
tetranydrofuryl. thignyl, oxadiazolyl, piperidinyl. piperazinyl, 2-oxopiperazinyl, 2-
oxcpiperidiny). 2-oxapyrrolodinyl, 2-cxoazepinyl. azepinyl. 4-pipendonyl. pyndinyl pyrazinyt.
pyrimidinyl pyndazinyi, tetrahydropyranyl. morphelinyi, thiamorpholinyl. thiamorpholinyl
sulfoxide. thiamorpholiny) sulfone, 1,3-doxolane and tetrahydro-1.1-dioxothienyl. triazolyl,
triazinyl. and the like.

Exemplary bicyclic heteracyciic groups inciude indelyl benzothiazolyl
benzoxazolyl, benzodioxolyl, benzothienyl, quinuclidinyl, quinolinyl, tetra-hydraisoquinolinyt.
isoquinolinyl. benzimidazolyl benzopyranyl. indolizinyl. benzofuryl, chromonyl, coumarinyl.
benzopyranyl. cinnolinyl. quinoxalinyl. indazolyl pyrrolopyridyl. furopyridinyl {such as
furo[2 3-¢]pyndinyl furo{3 2-blpyndinyl]or furo{2 3-blpyridiny!), dihydroisoindolyi
dihydroquinazalhnyi (such as 3,4-dihydro-4-oxo-quinazalinyl), tetrahydroquinolinyl and the
like

Exempiary tricyciic heterocyclic groups include carbazolyl, benzidoiyl.
phenanthrolinyl. acridinyl, phenanthridinyl, xanthenyl and the like

Unless otherwise specifically noted or apparent by context. “active agent” or “active
ingredient or “therapeutic agent” as used in this specification means an arylo-azol-2-yl-
cyanoethylamino compound of the invention.

The compounds of the invention are intended to encompass racemic mixtures,
specific stereoisomers and 1automeric forms of the compound  Another aspect of the
tnvention is a salt form of the compound of the invention

Another aspect of the invention are soiid state forms of the compounds of the
invention which consists of crystaline forms selected from the group consisting of single
¢crystais, nanocrystais. co-crystals, molecular compiexes, hydrates anhydrates, solvates.
desolvates, clathrates and inclusion complexes and non-crystalline forms selected from the
group consisting of non-crystalline glass and non-crystalline amorphous forms.
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It is further noted that the invention does not intend to encompass within the scope
of the invention any previously disclosed product, process of making the product or method
of using the product, which meets the written description and enablement requirements of
the USPTOC (35 U S.C. 112, first paragraph} or the EPO {Article 83 of the EPC), such that
applicant(s) reserve the right and hereby disclose a disclaimer of any previously described
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product, method of making the product or process of using the product.

It is noted that in this disclosure and particularly in the claims and/or paragraphs.
terms such as "comprises’, "comprised’, “comprising” and the like can have the meaning
attributed to it in U.S. Patent law; e.g., they can mean “includes”, “included”, “including", and
the like; and that terms such as “consisting essentially of* and “consists essentially of” have
the meaning ascribed to them in U.S. Patent law, e g.. they allow for elements not explicitly
recited. but exclude elements that are found in the prior art or that affect a basic or novel
characteristic of the invention.

These and other embodiments are disclosed or are apparent from and
encompassed by, the following Detailed Description.

DETAILED DESCRIPTION OF THE INVENTION
A first aspect of the invention provides novel aryloazol-2-yl-cyanoethylamino
derivatives of the formula (I}

-V R z- R
wooN=R R R 2R
N
M| \
R3

. i —(C)a
)KW/L\\P/ l ‘ T "

wherein:

P is C-Rq or N:

Q is C-Rz or N;

v is C-Rg or N:

W is C-Rg or N;

X is C-Rygor N,
Y is C-R.; or N:

R1, Ra Rs. Ry, Ryz and Ry either together or independently of one another, are hydrogen.

amino, amido,
cyano, nitro, halogen, alkyl. alkenyl, alkynyl, cycloalkyl, hydroxyalkyl, haloalkyl.
alkylthio. haloalkylthio, arylthio. alkoxy, phenoxy. alkoxyalkoxy. cycloatkyloxy,
naloalkoxy, aikykcarbonyl, hakoalkylcarbonyl, alkylsulfinyl, hatoalkyisulfinyl.
alkylsulfonyl, alkylamino, di(alkyl}amino, alkylcarbonylamino, alkylaminoalkoxy,
dialkylaminoalkoxy. alkylaminoalkyl, dialkylaminoalkyl, aminoalkyl, formyl, HO,C-,
alkyl-0-C-. unsubstituted or substituted ary! or unsubstituted or substituted
phenoxy, whereby the substituents may each be independent of one another and
are selected from the group consisting of cyano, nitro, halogen, alkyl, haloalkyl,
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alkylthio, haloalkylthio, arylthio, alkoxy, haloalkoxy, alkylcarbonyl, haloalkylcarbonyl
atkytsulfinyl. haloalkylsulfinyl. alkyisulfonyl. hatoalkylsulfonyt,
R,, Ry and Ry either together or independently of one another. are hydrogen, hailogen,
alkyt,
hydroxyalkyl. alkylthioalkyl, haloalkyl, alkyloxyalkyl. alkylsulfinylalkyl,
alkylsulfonylalkyl, alkylsulfonyloxyalkyl: unsubstituted or substituted cycloalkyl
wherein the substtuents may each be independent of one another and are selected
from the group consisting of halogen and alkyl; unsubstituted or substituted phenyl.
whereby the substituents may each be independent of one another and are
selected from the group consisting of cyano, nitro, halogen, alkyl. haloalkyl.
alkylthio, haloalkylthio, arylthio, alkoxy, haloalkoxy. alkylcarbonyl, haloalkylcarbonyl,
alkylsulfinyl. haloalkylsulfiny!, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
ditafkyliamino. or
R, and R together with the carbon to which they are attached form a cycioaikyl ring;
Rs 1s hydrogen, alkyl. alkoxyalkyl alkyicarbonyl, alkylthiocarbonyl or unsubstituted or
substituted benzyl. whereby the substituents may each be independent of one another
and are selected from the group consisting of cyano. nitro, halogen. alkyl. haloalkyl.
alkyithio, hatoalkylthio. arylthio, alkoxy, haloalkoxy, alkylcarbonyl, haloalkylcarbenyl,
alkylsutfinyl, hatoatkylsultinyl alkylsulfonyl. haloalkytsutfonyl, atkylamino,
di{alkyljamine;
R is hydrogen, alkyl, alkoxyalkyl, alkylcarbonyl. alkylthiocarbonyl or unsubstituted or
substituted phenyl wherein the substituents may each be independent of one another
and are selected from the group consisting of cyano, nitro. halogen, alkyl, haloalkyl.
phenyt. phenoxy. alkyithio, halozlkylthia. arylthto. alkoxy. haloalkoxy, alkylcarbonyl,
haloalkylcarbonyl, alkylsulfinyl, haloalkylsulfinyl, aikylsulfonyl, haloalkylsuifonyl
aikylamino, dijaikylyamino, unsubstituted or substituted hetaryl. wherein the
substituents may each be independent of one another and are selected from the
group consisting of cyano, nitro, halogen, alkyl, haloalkyl, alkylthio, haloalkylthio,
arylthio. alkoxy. haloalkoxy, alkylcarbonyl, haloalkylcarbonyl, alkylsulfinyl,
haloakylsulfinyl atkylsutfonyl. alkylamino, ditatkytiammno,
or
unsubstituted or substituted naphthy! or quinolyl. wherein the substituents may
each be independent of one another and are selected from the group consisting of
cyano nitro.  haiogen. alkyl hawalkyl. aikylthio, hatoalkyithio, arylthio, atkoxy.
haloalkoxy, alkylcarbonyl, haloatkylcarbonyl alkylsulfinyl. haloalkylsulfinyl,
alkylsulfonyl. alkylamino, difalkyl)amino;
VA is a direct bond CtQO}, C{S)yor S(O);
a is1.20r3; and
p is0, 1or2.
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In one embodiment of the first aspect of the invention provides a novel aryloazol-2-

yl-cyanoethylamino derivatives of the farmula (1). wherein

P is C-R, or N;

Q is C-Rz or N;

vV is C-Rgor N;

wW is C-Rq or N;

X is C-R.q or N;

Y is C-R,. or N;

Ri. Rz Rg, Ro, Ryg and Ry, either together or independently of one another, are hydrogen,

amino, amido.

cyano, nitro. halogen, C,-Ce-alkyl, C;-Cg-alkenyl, C;-Cg-akynyl, C.-C;-cycloalky!, hydroxy-

C.-Cg-alkyl, halo-C;-Ce-alkyl, C(-Cg-alkylthio. halo-C,-Ce-alkylthio arylthio, C,-Ce-alkoxy.

phenoxy, C.-Ce-alkoxy- C,-Ce-alkoxy, Cs-Cr-cycloalkyloxy, halo-C.-Cg-alkoxy, C«-Cg-

alkylcarbony!. halo-C.-Cg-alkylcarbonyl, C,-Cs-alkylsulfiny), hako-C,-Cs-alkylsulfinyl, C.-Cg-

alkylsulfonyl. C,-Cs alkylamino, di{(C,-C¢-alkyl)amino, C-Ce-alkylcarboxylamino, C4-Ce-

alkkylaming-C,-Cs-alkoxy, di-C.-Cg-alkylamino-C,-Cs-alkoxy, C,-Ce-alkylaming-C.-Ce-alkyl,

di- C.-Cg-alkylaming-C.-Cg-alkyl, amino-C4-Cs-alkyl, formyl. HO,C-. C,-Cg-alkyl-O;C-,

unsubstituted or substituted aryl or unsubstituted or substituted phenoxy, whereby the

substituents may each be independent of one another and are selected from the group

consisting of cyano, nitro, halogen, G,-Cs-alky!, halo-C,-Cs-alkyl, C.-Cq- alkylthio, halo-C,-

Cs-alkylthio. arylthio, C-Cs-alkoxy. halo-C,-Cg-alkoxy, C:-Cs-alkylcarbonyl, halo-C.-Ce-

alkylcarbonyl. C,-Cs-alkylsulfinyl, halo-C.-Cg-alkylsulfinyl, C.-C; alkylsulfonyl, halo-C.-Cg-

alkylsulfonyt:

Ra Ry and Rs either tagether or independently of one another, are hydrogen, halogen, C;-

Cs-alkyl,
hydroxy-C,-Cs- alkyl C;-Cs-alkylthio-C-Ce-aikyl, halo-C.-Cg-alkyl. C.-Cs-alkoxy-C.-
Ce-alkyl, C,-Ce-alkylsulfinyl- C4-Cg-alkyl, C4-Cg-alkylsulfonyl-C,-Cg-alkyl, C;-Cs-
alkylsulfonyloxy-C;-Cs-alkyl; unsubstituted or substituted C4-C+-cycloalkyl, wherein
the substituents may each be independent of one another and are selected from
the group consisting of halogen and C,-Cg-alkyl; unsubshtuted or substituted
phenyl, whereby the substituents may each be independent of one another and are
selected from the group consisting of cyano nitro, halogen. C4-Cs-atky!, halo-C--Ce-
alkyl, C,-Cs-  alkylthio, halo-C-Cs-alkylthio. arylthio, C(-Cs-alkoxy, halo-C4-Ce-
alkoxy, C,-Cs-alkylcarbonyl, halo-C,-Cs-alkylcarbonyl, C,-Cg-alkylsulfinyl, halo-C.-
Ce-alkylsulfinyl. C.-Cs-alkylsulfonyl, halo-C.-Cg-alkylsulfony! C,-C;-atkytamino.
di(C4-C,-alkylyamino; or

R, and Rjtogether with the carbon to which they are attached form a cycloalkyl ring;

Re is hydrogen Ci-Ce-atkyl, Ci-Cy-atkoxy- C.-Cg-alkyl, Ci-Ce-atkylcarbonyl.  C4-Ce-
alkylthiocarbonyt or unsubstituted or substituted benzyl, whereby the substituents

may each be independent of one another and are selected from the group consisting of
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cyano, nitro, halogen,  C,-Cg-alkyl. halo-C,-Cg-alkyl. C4-Ca-alkylthio, halo-C,-Cg-alkylthio,
aryithio, C,-C.-alkoxy, halo-C,- Cg-alkoxy. Cy-Cg-alkylcarbonyi halo-C.-Cs-aikylcarbonyl.
C--Cs-alkylsulfinyl. hako-C,-C.-  alkylsulfinyl, C,-C,-alkylsulfonyl. halo-C,-C,-alkylsulfonyl,
C;-Ce-alkylamino di(Cy-Ce-alkyhamino:
R. 1s hydrogen C -Cy-alkyl. C4-C,-alkoxy- C,-Ce-alkyl. C,-Ca-alkylcarbory!. C,-C.-
alkylthiocarbonyl or unsubstituted or substituted phenyl whergin the substituents
may each be independent of one another and are selected from the group consisting
of cyano, nitro halogen, C,-Cg-alkyl. halo-Cs-  Ce-alky), phenyl. phenoxy C;-C.-alkylthio,
halo-C;-Cs-alkylthio, arylthio, C;-Ce-alkoxy, halo-C.-Cg- alkaxy, C-Cg-alkylcarbonyl, halo-
C1-Cp-alkylcarbonyl, C.-Cg-alkylsulfinyl, halo-C4-Cs-alkylsulfinyl, C,-Cg-alkylsulfonyl. halo-
C.-Cy-alkyisulfonyl C,-Cs-aikylamino, di(C,-Cs-alkyliamino: unsubstituted or substituted
hetaryi wherein the substituents may each be independent of one another and  are
selected from the group consisting of cyano. nitro. halogen. C.-C,-alkyl halo-C,-Cg-alky!
C.- Cs-alkylthio. haio-C,-Ce- alkylthic, aryithio, C,-Ce-alkoxy. halo-C,-Cs-alkoxy, C;-Ce-
alkylcarbonyl,  halo-C;-C,-alkylcarbonyl. C4-Cs-alkylsuifinyl. hate-C-Ce-alkyisulfinyl. C,-C,-
alkylsuifonyl. C.-C,- alkytaming, di{C,-Cs-alkyliamino;

or

unsubstituted or substituted naphthyl or quinolyl, wherein the substituents may
each be independent of one another and are selected from the group consisting of
cyano. nitro. halogen. C,-C;-alkyl. halo-Cy-Cy-alky!, C,-Cy-afkylthio, halo-C,-Cs-alkyithio,
arylthio, C,-Cg-alkoxy. halo-C,-Cg-alkoxy, Cy-Cg-alkylcarbonyl, halo-C.-Ce-alkylcarbonyl,
Cy-Cy- alkylsulfinyl. halo-C,-Cx- alkylsulfinyl, C4-Cs-alkylsulfonyl. Cy-Ce-alkylamino, di{C;-
C.-alkyhhaming,

Zz is a direct bond, C{O). C(S} or S{O),
a 51 20r3 and
p isC. 1or

In another embodiment of the first aspect of the invention. compounds of formula il
above are compounds wheremn.

P and Q are N

vV is C-Rq:
W is C-Ry,
X is C-Ryz;
Y is C-R.,,

R;. R(and Rg are H:

Rs. Rs. Ry and R+, either together or independently of one another, are hydrogen. aming.
amido cyano

nitro, halogen C,-Cs-alkyl C,-Ce-alkenyl. C;-Ce-akynyl, Cy-C.-cycioalkyl. hydroxy-C,-Ce-
alkyl, haio-C;-Cy-alkyi. C,-Ce-alkyithio. hato-C.-Ce-aikyithio aryithia. C,-Ce-alkoxy, phenoxy.
C.-Cs-alkoxy- C4-Ca-alkoxy, C5-Cr-cycloalkyloxy hak-C4-C,-alkoxy. C,-Ce-alkylcarbonyl,
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halo-C-Ce-alkylcarbonyl, Cy-Cg-alkylsulfinyl, halo-Cy-Ce-alkylsulfinyl, C.-Cs-alkylsulfony!.
C,-Cg-alkylamino, di(C,-Cg-alkyl)amino, C,-Ce-alkylcarboxylamino, C,-Ce-alkylamino-C;-Cg-
alkoxy, di-C,-Cg-alkylamino-C.-Cg-alkoxy. C.-Cg-alkylamino-C.-Cg-alkyl. di- C,-C-
alkylamino-C,-Ce-alkyl, amino-C4-Ce-alkyl, formyl, HO,C-, C;-Cs-alkyl-O,C-, unsubstituted
or substituted aryl or unsubstituted or substituted phenoxy, whereby the substituents may
each be independent of one ancther and are selected from the group consisting of cyano,
nitro, halogen, C4-Ce-alkyl, halo-C,-Cg-alkyl, C1-Cs- alkylthio, halo-C4-Cg-alkylthio,
arylthio, C:-Ce-alkoxy halo-C.-Cg-alkoxy C.-Cg-alkylcarbonyl, hato-C,-Cg-alkyicarbony!l, C,-
Ce-alkylsulfinyl, halo-C,-Ce-alkylsulfinyl, C,-Cs-alkylsulfonyl, halo-C-Cg-alkylsulfonyl;
Rs is methyl or C,-Cs-alkyl,
R is hydrogen, C-Cg-alikyl, C.-Cg-alkoxy- C,-Cs-aikyl, C:-Ce-aikylcarbonyl, C,-Cq-
alkylthiocarbonyl or unsubstituted or substituted phenyl wherein the substituents
may each be independent of one another and are sefected fram the group consisting
of cyano, nitro, halegen, C,-Cq-alkyl, halo-C;-  Cg-alkyl, phenyl, phenoxy, C;-Ce-alkylthio,
halo-C.-Cgs-alkylthio, arylthio, C,-Ce-alkoxy, halo-C,-Cs- alkoxy, Cy-Ce-alkyicarbonyl, halo-
C,-Cs-aikylcarbonyl, C-Cg-alkylsuifinyl, halo-C,-C;-alkylsulfinyl, C-Cg-alkylsulfonyl, halo-
C,-Ce-alkylsulfonyl C,-Ce-alkylaming, di(C4-Cs-alkyl)amino; unsubstituted or substituted
hetaryl. wherein the substituents may each be independent of one another and  are
selected from the group consisting of cyano, nitro, halogen, Cy-Cs-alkyl, halo-C4-Cg-alkyl,
Cs- Ce-alkylthio, halo-C.-Ce- alkylthio, aryithie. C.-Cg-alkoxy. halo-C4-Cs-alkoxy. C.-Cg-
alkylcarbonyl, halo-C.-Cg-alkykcarbonyl, C4-Ce-alkylsulfinyl, halo-C.-Ce-alkylsuifinyl, C.-Cg-
alkylsulfonyl, C4-Cs- alkylamino, di{C.-Ce-alkyl)amino:

or

unsubstituted or substituted naphthyl or quinolyl, wherein the substituents may
each be independent of one ancther and are selected from the group consisting of
cyano, nitra, halogen, C.-C¢-alkyl, hato-C.-Cg-alkyl, C;-Ce-alkylthio, halo-C,-Cg-alkylthio,
arylthio, C,-Cq-alkoxy, halo-C,-Cg-alkoxy. C,-Ce-alkylcarbonyl, halo-C.-Ce-alkylcarbonyl,
C,-Cs-alkylsuifinyl, halo-C-Cq¢-  alkyisuifinyl, C4-Ce-alkyisuifonyi, C.-Cs-alkylamino. di{C--
Ce-alkyl)amino;

V4 is a direct bond, C{O), C(8) or S(Q),;
a is 1;
p is0or1.

In yet another embodiment of the first aspect of the invention, compounds of
formuila (1) above are compounds wherein:

Pand Qis N;

\ is C-Rg;
w is C-Rg;
X is C-Rg;
Y 1s C-Ryy;
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Ra, Ro, R« and Ry, either together or independently of one another, are hydrogen. amino,
amido, cyano,

mtro. halogen, C.-Cy-alkyl. C;-Cg-alkenyl. C;-Ca-akynyl C3-C--cycloalkyl, hydroxy-C.-Ce-
alkyl haio-Cy-Cs-alkyl, C-Ce-alkylthio. hato-C,-Cs-alkylthio arylthio, C,-Cs-alkeoxy. phenoxy,
C,-Cr-alkoxy- C,-Cy-alkoxy Ci-Ci-cyctoalkyloxy, halo-C -Cy-alkoxy, C--Cs-alkylcarbony!
hala-C--Ce-alkylcarbonyl. C,-Cq-alkylsulfinyl, halo-C,-Ce-alkylsulfinyl. C4-Cs-alkylsulfonyl,
C.-Ce-alkylamino, di{C4-Cs-alkylyamino, C;-Ce-alkylcarboxylamino, C4-Ce-alkylamino-C-Ce-
alkoxy. di-C,-Cg-alkylamino-C.-Cs-alkoxy. C.-Cg-alkylamino-C,-Ce-alkyl, di- C4-Cs-
alkylamino-C,-Cg-alkyl. amino-C,-Ce-alky! formyl, HO-C-. C,-C:-alkyl-O,C-, unsubstituted
or substituted aryl or unsubstituted or substituted phenoxy whereby the substituents may
each be independent of one another and are selected from the group consisting of cyano
nitro halogen. C,-C;-alkyl halo-Cy-Ce-alkyl C-Cs- alkythio, halo-C4-Cs-alkylthio
aryithio, Cy-Cy-alkoxy, hato-C,-Cs-alkoxy, C,-Cg-alkylcarbonyl. halo-C;-Cs-alkylcarbonyt C.-
C.-alkylsulfinyl, halo-C-Cg-alkylsulfinyl, C,-Cg-alkylsulfonyl, halo-C,-Ce-alkylsulfonyl,

R,, Ryand Ry are H:

Re 15 methyl or C.-Cy-alkyl.

R: s hydrogen. C,-Cy-alkyl, Cy-Cy-alkoxy- C.-Cs-alkyl, C.-Cg-alkylcarbonyl. C;-C--
alkylthiocarbony| or unsubstituted or substituted pheny! wherein the substituents
may each be Independent of one another and are selected from the group consisting
of cyano, nitro, haiogen, C,-Ce-alkyl. halo-C,-  Cs-alkyl, phenyl, phenaxy, C;-Cs-alkylthio.
halo-C,-Cs-alkylthio, arylthio, C(-Ce-alkoxy. hate-C.-Ce- alkoxy, C.-Cs-alkylcarbonyl, halo-
C,-Cs-alkylcarbonyl, C--Cs-alkylsulfinyl. haio-C.-Ce-alkylsulfinyl, C.-Ce-alkylsulfonyl halo-
C.-Ce-alkylsulfonyl C,-Ce-alkytamino ditCy-Cs-alkyliammno, unsubstituted or substituted
hetaryl. wherein the substituents may each be independent of one another and  are
selected from the group consisting of cyano, nitro. halogen. C.-Ce-alkyl. halo-C4-Ce-alkyl.
Cs- Cu-aglkyfthio. halo-C,-C.- alkylthio, arytthio. C.-C-alkoxy, halo-Cy-Ce-alkoxy Cy-Ce-
alkyicarbonyl, halo-C,-Ce-alkylcarbonyl, C,-Cs-alkyisulfinyi, halo-C.-Cg-aikylsulfinyl, Ci-C-
alkyisulfonyl, C;-Cs- alkylamino, di{C,-Ce-alkyljamino:

Z is C(0); and

a 15 1

In still another embediment of the first aspect of the iInvention. compounds of
tormula (1) above are compounds wherein:

P and Q are N.
i is C-Rg,
w is C-Rg!
X is C-Ry::
Y s C-R.q;

Ry. Rs. Ry2 and Ry either together or independently of one another, are hydrogen. amino,

amido cyano,
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nitro. halogen, Cy-Cg-alkyl, C,-Cg-alkenyl, C,-Cg-akynyl, C,-C-cycloalkyl, hydroxy-C.-Ce-
afkyl, halo-C,-Cg-alkyl, C.-Cg-alkyithio halo-C,-Cg-alkylthio arylthio, C.-Ce-alkoxy, phenoxy,
C,-Cg-alkoxy- C,-Cg-alkoxy, C,-Cs-cycloalkyloxy, hak-C,-Cs-alkoxy, Cy-Ce-alkylcarbonyi,
halo-C.-Cg-alkylcarbonyl, C,-Cs-alkylsulfinyl, halo-C,-Cg-alkylsulfinyl, C,-Cg-alkylsulfonyl,
C.-Ce-atkylammng, di{C-Cs-alkyllamino Cy-Cs-alkylcarboxylamino, C.-Cs-alkylamino-Cy-Cs-
alkoxy, di-C,-Ce-alkylamino-C,-Ce-alkoxy, C.-Cs-alkylamino-C -Cg-alkyl, di- C4-Ce-
alkylamino-C,-Cg-alkyl, amino-C4-Cg-alkyl, formyl, HQO,C-, C-Cg-alkyl-O,C-, unsubstituted
or substituted aryl or unsubstituted or substituted phenoxy. whereby the substituents may
each be independent of one another and are seklected from the group consisting of cyano,
nitro, halogen, C4-Cg-alkyl. halo-Cy-Cgs-alkyl. C4-Ce- alkylthio, halo-C.-Cg-alkylthio,
arylthio, Cy-C:-alkoxy, hale-C,-Cg-alkoxy, C-Cg-alkylcarbonyl, halo-C.-Cg-alkylcarbonyl, C,-
C-alkylsulfinyl, halo-C4-Cs-alkylsulfinyl, C.-Ce-alkylsulfonyl, halo-C,-Cs-alkylsulfonyl;

R.. Ryand R are H:

Rs is methyl

R, is unsubstituted or substituted phenyl wherein the substituents may each be
independent of one another and are selected from the group consisting of cyano, nitro,
halogen, C.-Cg-alkyl, halo-C,- Cs-alkyl. C.-Cs-alkylthio, halo-C,-Cg-alkylithio, arylthio. C.-
Ce-alkoxy, hato-C,-Ce-alkoxy, C-Cs-  alkylcarbonyl, halo-C,-Cg-alkylcarbonyl, C4-Ce-
alkylsulfinyl, halo-C,-Cg-alkylsuifinyl, C,-Ce- alkylsulfonyl, C;-Ce-alkylamino, di{C,-Ce-

alkylyamino, unsubstituted or substituted hetaryl. wherein the substituents may each
be independent of one another and are selected from the group consisting of cyano, nitro,
hatogen, C4-Cg-alkyl, halo-C,-Cs-alkyl. C.-Cg-alkylthio, halo-C;-Cg- alkylthio, aryithio,
C,-Cs-alkoxy, halg-C.-Cs-alkoxy. C.-Cg-alkylcarbonyl halo-C.-Cs- alkylcarbony!, Cy-
Cs-alkylsulfinyl, halo-C4-Ce-alkylsulfinyl, C4-Ce-alkylsulfonyl, C.-Ce- alkylamino, di{C;-
C:-alkyl)amino;

z is C(O), and

a is 1.

In still another embaodiment of the first aspect of the invention, compounds of
formula (1) above are compounds wherein:

Pand Q are N:

\Y is C-Ry;
w is C-Ryg:
X Is C-Ry-,
Y is C-Ryy;

R.. Reand R are hydrogen:
Rs is hydrogen, alky!, haloalkyl. hydroxyalkyl, alkyithioalkyl alkyloxyalky!, or
alkylsulfonyloxyalkyl;
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R is unsubstituted phenyi or phenyi substituted by one or more substituents selected
from the group consisting of alkyl haloalkyl. phenyl. phenyloxy. alkoxy. hakoalkoxy
alkylthio. haloalkylthio, haloalkylsulfinyl and haloalkylsulfonyl.

Ra. Ry. Ry and R,; either together or independently of one another, are hydrogen. halogen.

alkyl.
haloalkyl. cyano, alkoxy, haloalkoxy, alkenyl, alkylamino, hydroxyalkyl, formyl.
alkylaminoalkyl, dialkylaminoalkyl, aminoalkyl, HO.C-, alkyl-O,C-, formyl or
unsubstituted or substituted phenyl wherein the substituents are alkyl or haloalkyf
Z is C{O}. and

is 1.

In stiit another embodiment of the first aspect of the \invention compouinds of
formula {1} above are compounds wherein:

PardQis N

Y is C-Ry,
W is C-R,
X 158 C-R,..
Y is C-R-4,

Rs. R¢and Rg are hydrogen:

Rs is hydrogen, C,-Cs-alkyl. halo-C.-Cg-alkyl, hydroxy-C,-Ce-alkyl C,-Cg-alkyithio-C-
Ce-alkyl, C,-Cg-alkyloxy-C.-Cg-alkyl, or C(-Ce-alkylsulfonyloxy-C-Ce-alkyl,

R- is unsubstituted phenyl or phenyl substituted by one or more substituents selected
from the group consisting of C.-Cg-alkyl, halo-C,-Ce-alkyl, phenyl. phenyloxy. C,-C,-alkoxy.
halo-C,-Ce-alkoxy, C.-Cg-aikyithio, hak-C,-Ce-alkyithio, halo-C-Ce-aikylsuifinyl and haio-
C-C=-akylsulfonyl.

Rz R.. Ry- and R, either. independently of one another. is hydrogen. halogen. C,-C;-alkyl,
halo-C.-Ce-alkyl, cyano. C,-Ci-alkoxy, halo-C4-Ce-alkoxy, C:-Ck-alkenyl C,-Ce-alkylamino,
hydroxy-C.-Ce-alkyl, formyl C,-Cs-alkylamino-C -Ce-alkyl. HO,C-. C,-Cy-alkyl-0:C- or
unsubstituted or substituted phenyl wherein the substituents are C.-C.-alkyl or halo-C.-Cs-

alkyl,
z is C{O}, and
a is 1

In stiil another embodiment of the first aspect of the invention compounds of
formula (1) above are compounds wherein:

Pand Qs N.

v is C-Ra.
W is C-Ra,
X isC-R.

13




i

10

20)

-
‘t

40

Y is C-Ry-

Rs. Reand R are hydrogen;

R: is methyl, ethy!. buty!, CH;OH. CH,;OCH,;. CH:SCH, CH,080,CH.;

R;is a pheny! substituted with butyl. CF 3. phenyl, phenoxy. OCF,. SCFa, SOCF,, SO.CF3;
Rs. Rs. Ry~ and R;. either. independently of one another. is hydrogen. methyl. CH,NH,.
CH:NiCH,), vinyl. CH,OH, CH{OH)CH.OH, CO,H. CO.CH,, Ph-CF,. F, Cl. Br, CF,, OCF;
or CN'

2 is C(0), and

a is 1.

In a second aspect of the invention. compounds of formula (1) above are
compounds wherein,

P is N;

Q is C-R;

vV 5 C-Ra.
W is C-Ry.
X 18 C-R.4,
Y is C-Ry-.

R, 1s hydrogen, halogen. alkyl, haloalkyl. alkoxy, haloalkoxy, alkoxyalkoxy. or
alkylaminoalkoxy, dialkylaminoatkoxy:

Ra. Riand R¢ are hydrogen,

Rs is hydrogen. alkyl, or haloalkyl;

R- is unsubstituted phenyl or phenyl substituted by one or mare substituents selected
from the group consisting of alkyl. haloalkyl. alkoxy, haloalkoxy, alkylthio. haloalkylthio,
hatoalkylsuifiny! and hatoalkylisuifenyi:

Rs. Rz. Ry: and R,- erther together or independently of one another. are hydrogen. halogen

alkyl

haloalkyl nitro, amino. amido, alkyl-O.C- or alkylcarbonylamino.
Z is C(0O) and
a is 1.

In another embodiment of the second aspect of the invention. compounds of formula {I}
above are compounds wherein:

P isN.

Q s C-R;
\' is C-Rs,
W 15 C-R;,.
X is C-Ryy,
Y is C-Ry«
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R, is hydrogen, halogen, C,-Cg-alkyl, halo-C4-Cg-alkyl. C-Cs-alkoxy, halo-C.-Ce-
alkoxy, C,-Ceg-alkoxy-C4-Cs-alkoxy, or C,-Cg-alkylamino-C.~-Cgs-alkoxy;
Ra, Reand Rg are hydrogen:
Rs is hydrogen, C,-Cg-alkyl, or halo-C,-Cs-alkyl;
R; is unsubstituted phenyl or phenyl substituted by one or more substituents selected
from the group consisting of C,-Cs-alkyl, halo-C;-Cg-alkyl, C,-Cg-alkoxy, halo-C,-Cg-alkoxy,
C,-Ce-alkylthio, halo-C4-Cg-alkylthio. halo-C,-Ce-alkylsulfinyl and halo-C4-Cg-alkylsulfonyl;
Rs. Ry, Riy and R, either, independently of one another, is hydrogen. halogen, C,-Cs-alkyl.
halo-C.-Cg-alkyl, nitro, amino, amido, C;-Cs-alkyl-O,C- or C.-Cgs-alkykcarbonylamino;
Zz is C(O}; and
a is 1.

In still another embodiment of the second aspect of the invention, compounds of
formula (1) above are compounds wherein:
[ is N;
is C-Ry:
is C-Rsg:
is C-Rg,
is C-Rya
is C-Ry4;
R, is hydrogen, Cl, methyl, methoxy, ethoxy, propoxy, butoxy, O(CH,),OCH;, or
O{CH2):N(CHg)z ;
Rj;, Ryand Rg are hydrogen;

< X 52 <O

Re is methyl;

R is phenyl substituted by OCF3, phenoxy, or SCF3:

Ra, Rs Ry and R.; either, independently of one another, is hydrogen, Cl. Br, C-Cg-alkyl,
CF,. nitro. amino, amido, CO,CH3, or NHCOCHj;

Z is C{O}, and

a is 1,

In a third aspect of the invention. compounds of formula (1) above are compounds

wherein:

P is N;

Q is C-R, or N;
vV is N;

W is C-Rg;

X is C-Rqg;

Y is C-Ryq;

R, is hydrogen, halogen. alkyl. alkoxy, or haloalkoxy;
R;. Reand Rg are hydrogen:
Rs is hydrogen, alkyl, or haloalkyl;
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R; is unsubstituted phenyl or phenyl substituted by one or more substituents selected
from the group consisting of alkyl, haloalkyl, alkoxy, haloalkexy, alkylthio, haloalkylthio,
haloalkylsulfinyl and haloalkylsulfonyl;
Rg, Ric and Ry either together or independently of one another, are hydragen, halogen,
alkyl, or

haloalkyl;
Z is C(O); and

is 1.

In another embodiment of the third aspect of the invention. compaounds of formula
(1) above are compounds wherein:
P is N;
Q is C-Ry or N;
v s N.
W is C-Rg:
X is C-Ryg
Y is C-R.q;
R is hydrogen, halogen, C;-Cg-alkyl, C-Ce-alkoxy, or halo-C,-Ce-alkoxy:
Ra. Rsand Rg are hydrogen,
Ry is hydrogen, C.-Ce-alkyl. or halo-C,-Cs-alkyk:
R, is unsubstituted phenyl or phenyl substituted by one or more substituents selected
from the group consisting of C,-Cg-alkyl. halo-C,-Cs-alkyl, C;-Ca-alkoxy. halo-C,-Cs-alkoxy.
C+-Cs-alkylthio, hako-C,-Ce-alkylthio. halo-C.-Cg-alkylsulfinyl and halo-C,-Ce-alkylsulfonyl,
Rs. Rz and Ry- either, independently of one another. is hydrogen. halogen, C,-Cr-alkyl, or
halo-C.-Ceg-alkyl:
Z is C(0); and
a is 1.

In still another embodiment of the third aspect of the invention, compounds of
formula (I) above are compounds wherein:
P is N;
Q is C-R; or N;
A is N;
W is C-Rg;
X is C-Ryz
Y is C-Rqq;
R; is hydrogen, Cl, Br, methoxy;
Rs, Rsand Rg are hydrogen;
Rs is methyl;
R- is phenyi substituted by OCF; or SCF!
Rs. Rig and Ry4 either, independently of one another, is hydragen, Cl, Br ar methyl;
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Z is C(O); and
a is1,

In a fourth aspect of the invention. compounds of formuia (I} abcve are compounds
wherein:
P is N:
Q is C-R, or N;
v is C-Rg or N;
W is C-Rq;
X i C-Ryz;
Y is C-R.y;
Ra is hydrogen. Cl, Br, methyl or methoxy;
R.. Riand Rg is H
Ry is methyl;
R+ is phenyl optionally substituted with OCF,, SCF, or CHFCF;;
Rs. Ry, R.g and Ry, either, independently of one another is H, Cl, Br, methyl, CF; or CN;
z is C(O); and
a s 1.
In another embodiment of the fourth aspect of the invention, compounds of formula
{1} above are compounds wherein:
15 N,
is C-R; or N;
15 C-Rg or N,
i$ C-Rq;
is C-Reg;
is C-Rq1;
R; is hydrogen, Cl, Br, methyl or methoxy,
Ri. Rsand Rg is H,;
R. is methyl:
R- is pheny! substituted with OCF,3, SCF, or CHFCF,.
Rs is H, Cl, Br, F or CN;
Ry is K, Clor Br:
Rio 1s H, Cl, Br or CF3;
Ry- is H. Cl, Br or methyl;
z 1s C(O}. and
is 1.

< X 5 < 07T

In a fifth aspect of the invention. compounds of formula (I) above are compounds

wherein:
P is N;
Q is CRyorN,
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15 C-Ry,,

is C-Ry,
R is hydrogen, Cl. Br or methoxy:
Ra Ryand Ry 1s H-

v
W s C-R;
X
Y

Ry s methyl,

R~ is phenyl substituted with OCF; or SCF;;
R; is H;

R 1s Cl or Br

Ry s H,

Z is C{0}. and

a is 1

Formutations and Administration for Pharmaceutical/Veterinary Use
Another aspect of the invention is the formation of parasiticidal compositions which

comprise the aryloazol-2-yl-cyanoethylamino compounds of the invention  The composition
of the invention can also be in a variety of forms which include, but are not limited to, oral
tormulations. injectable formulations, and topical. dermal or subdermal formulations. The
formulations are intended to be administered to an animal which includes but s not limited
to mammals. birds and fish. Examples of mammals include but are not limited to humans,
cattle, sheep. goats, llamas. alpacas. pigs, horses, donkeys, dogs, cats and other livestock
or domestic mammals Examples of birds include turkeys, chickens, ostriches and other
iivestock or domest birds

The compasition of the invention may be in a form switable for oral use for
example as baits {(see, e g. U.S Patent No. 4,564 631), dietary supplements, troches.
lozenges. chewables, tablets. hard or soft capsules. emulsions. aqueous or Oily
SUSPENSIKONS, aqueous or olly solutions, oral drench formulations. dispersible powders or
granules. premixes syrups or elixirs, enteric formulations or pastes Compositions intended
for orai use may be prepared according to any method known in the art for the manufacture
of pharmaceutical compositions and such compositions may contain one or more agents
selected from the group consisting of sweetening agents, bittering agents, flavoring agents,
coloring agents and preserving agents in order to provide pharmaceutically elegant and
palatabie preparations.

Tablets may contain the active ingredient in admixture with non-toxic,
pharmaceutically acceptable excipients which are suitable for the manufacture of tablets.
These excipients may be for example. inert diluents. such as calcium carbonate. sodium
carbonate. lactose, calcium phosphate or sodium phosphate, granulating and disintegrating
agents, for example. coin starch, of aiginic acid: binding agents for example starch. gelabn
or acacia. and lubricating agents, for example, magnesium stearate, steanc acid or talc the
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tablets may be uncoated or they may be coated by known technigues to delay
disintegration and absorption in the gastrointestinal tract and thereby provide a sustained
action over a longer period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed. They may also be coated by the
technique described in U.S. Patent Nos. 4,256,108; 4,166,452; and 4,265,874 (incorporated
herein by reference) to form osmotic therapeutic tablets for controlled release.

Formulations for oral use may be hard gelatin capsules, wherein the active
ingredient is mixed with an inert solid diluent, for example, cakcium carbonate, calcium
phosphate or kaolin,  Capsules may also be soft gelatin capsules, wherein the active
ingredient is mixed with water or miscible solvents such as propylene glycol, PEGs and
ethanol, or an oil medium. for example peanut oil, liquid paraffin or ofive oil.

The compositions of the invention may aiso be in the form of oil-in-water or water-
in-0il emulsions. The oily phase maybe a vegetable oil. for example, olive oil or arachis oil,
or a mineral oil, for example, liquid paraffin or mixtures of these. Suitable emulsifying
agents may be naturally-cccurring phosphatides. for example, soy bean. lecithin, and esters
or partial esters derived from fatty acids and hexitol anhydrides, for example, sorbitan
monoleate. and condensation products of the said partial esters with ethylene oxide, far
example. polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening agents, bittering agents, flavoring agents, and/or preservatives.

in one embodiment of the formulation. the composition of the invention is in the
form of 2 microemutsion. Microemuisions are well suited as the liquid carrier vehicle.
Micreemulsions are quaternary systems camprising an aqueous phase, an oily phase. a
surfactant and a cosurfactant. They are translucent and isotropic liquids.

Microemulsions are composed of stable dispersions of microdroplets of the
aqueous phase in the oily phase or conversely of microdroplets of the oily phase in the
aqueous phase. The size of these microdroplets is [ess than 200 nm (1000 to 100,000 nm
for emulsions). The interfacial film is composed of an alternation of surface-active (SA) and
co-surface-active (Co-SA) malecules which, by lowering the interfacial tension, allows the
microemulsion to be formed spontaneously.

In one embodiment of the oily phase, the oily phase can be formed from mineral or
vegetable oils, from unsaturated polyglycosylated glycerides or fram triglycerides, or
alternatively from mixtures of such compounds. In one embodiment of the oily phase, the
oily phase comprises of triglycerides; in another embodiment of the oily phase, the
triglycerides are medium-chain triglycerides, for example Cq-C;p caprylic/capric triglyceride.
In another embodiment of the oily phase will represent a % v/v range selected from the
group consisting of about 2 to about 15%: about 7 to about 10%. and about 8§ to about 9%
viv of the microemuision.

The aqueous phase includes, for example water or glycol derivatives, such as
propylene glycol, glycol ethers, polyethylene glycols or glycerol. In one embodiment of the
glycol denvatives, the glycol is selected from the group consisting of propylene glycol,

19



wh

10

15

20

25

30

35

40

diethylene glycol monoethyl ether, dipropylene glycol monoethyl ether and mixtures thereof.
Generally, the aqueous phase will represent a proportion from about 1 to about 4% viv in
the microemulsion.

Surfactants for the microemulsion include diethylene glycol monoethyl ether,
dipropyelene glycol monomethyl ether, palyglycolyzed Cq-Cyq glycerides or polyglyceryl-6
dioleate. In addition to these surfactants, the cosurfactants include short-chain alcohals,
such as ethanol and propanol.

Some compounds are common to the three components discussed above, i.e.,
aqueous phase, surfactant and cosurfactant. However, it is well within the skill level of the
practitioner to use different compounds for each compenent of the same formulation. In
one embodiment for the amount of surfactant/cosurfactant, the cosurfactant to surfactant
ratio will be from about 1/7 to about 1/2. In another embodiment for the amount of
cosurfactant, there will be from about 25 to about 75% v/v of surfactant and from about 10
to about 55% viv of cosurfactant in the microemulsion.

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil, for example, atachis oil, olive oil, sesame oil or coconut oil, or in mineral oil
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example,
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as sucrose, saccharin or
aspartame, bittering agents, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of an anti-oxidant such
as ascorbic acid, or other known preservatives.

Agqueous suspensions may contain the active material in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending
agents, for example, sodium carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcelluiose, sodium alginate, polvinylpyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents may be a naturally-occuring phosphatide, for example
lecithin, or condensation products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example, heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide, with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The agueous suspensions may also contain one or more
preservatives, for example ethyl, or n-propyl, p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more sweetening agents and/or bittering
agents, such as those set forth above.

Dispersible powders and granules suitable for preparation of an aquecus
suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
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5 mentioned above. Additional excipients, for example, sweetening, bittering, flavoring and
coloring agents, may also be present.
Syrups and elixirs may be formulated with sweetening agents, for example,

glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a
demulcent, a preservative, flavoring agent(s) and/or coloring agent(s).

10 In another embodiment of the invention, the composition can be in paste form.
Examples of embodiments in a paste form include but are not limited to those described in
U.S. Patent Nos. 6,787,342 and 7,001,889 (each of which are incorporated herein by
reference). In addition to the aryloazol-2-yl cyanoethylamino compound of the invention.
the paste can also contain fumed silica; a viscosity modifier; a carrier. optionally, an

15 absorbent: and optionally, a colorant, stabilizer. surfactant, or preservative

The process for preparing a paste formulation comprises the steps of

{a) dissolving or dispersing the aryloazol-2-yl cyancethylamino compound into the
carrier by mixing;
{b) adding the fumed silica to the carrier containing the dissclved aryloazol-2-yl

20 cyanoethylamino compound and mixing until the silica is dispersed in the carrier,
(c} allowing the intermediate formed in (b) to settle for a time sufficient ir order to allow
the air entrapped during step {b} to escape; and
(d) adding the viscosity modifier to the intermediate with mixing to produce a uniform
paste,

25 The above steps are illustrative, but not limiting. For example, step (a} can be the
last step.
In one embodiment of the formulation, the formulation is a paste containing aryloazol-2-yl
cyanoethylamino compound, fumed silica, a viscosity modifier, an absorbent. a colorant;
and a hydrophilic carrier which is triacetin, a monoglyceride, a diglyceride, or a triglyceride.

30 The paste may also include, but is not limited to, a viscosity modifier selected from
the group consisting of PEG 200, PEG 300, PEG 400, PEG 600, monoethanolamine,
triethanolamine, glycerol, propylene glycol, polyoxyethylene (20} sorbitan mono-oleate
{polysorbate 80 or Tween 80), and polyoxamers (e.g., Pluronic L 81); an absorbent selected

from the group consisting of magnesium carbonate, calcium carbenate, starch, and

L]
N

cellulose and its derivatives; and a colorant selected from the group consisting of titanium
dioxide iron oxide, and FD&C Blue #1 Aluminum Lake.

The compositions may be in the form of a sterile injectable aquecus or sleagenous
suspension. This suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have been mentioned
40  above. The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-aceptable diluent or sotvent. for example, as a
solution in 1,3-butane diol. Among the acceptable vehicles and solvents that may be
employed are water, Ringer's solution and isotonic sodium chioride solution Cosolvents
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such as ethanol, propylene glycol glycerol formal or polyethylene glycols may also be used.
Preservatives, such as phenol or benzyl alcohol, may be used.

In addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including synthetic mono-
or diglycenides. In addition, fatty acids such as oleic acid find use in the preparation of
injectables.

Topical, dermal and subdermal formulations can include emulsions, creams,
ointments, gels, pastes. powders, shampoos, pour-on formulations, ready-to-use
formulations. spot-on solutions and suspensions, dips and sprays. Topical application of an
inventive compound or of a compaosition including at least one inventive compound among
active agent(s) therein, a spot-on or pour-on composition, can allow for the inventive
compound to be absorbed through the skin to achieve systemic levels, distributed through
the sebaceous glands or on the surface of the skin achieving levels throughout the haircoat.
When the compound is distributed through the sebaceous glands, they can act as a
reservair, whereby there can be a lang-lastinging effect {up to several months) effect. Spot-
on formulations are typically applied in a localized region which refers to an area other than
the entire animal. In one embodiment of a localized region, the location is between the
shoulders. In another embodiment of a localized region it is 2 stripe, e.g. a stripe from head
to tail of the amimal.

Pour-an formulations are described in U.S. Patent No. 6,010,710. incorporated
herein by reference. The pour-on formulations may be advantageously oily, and generally
comprise a diluent or vehicle and aiso a solvent (e.g. an organic solvent) for the active
ingredient if the latter is not soluble in the diluent.

Organic solvents that can be used in the invention include but are not limited to.
acetyltributyl citrate, fatty acid esters such as the dimethyl ester, diisobutyl adipate,
acetone, acetonitrile, benzyl alcohol, butyl diglycol, dimethylacetamide, dimethylformamide,
dipropylene glycol n-butyl ether, ethanol, isopropanol. methanol, ethylene glycol monoethyl
ether, ethylene glycol monomethyl ether, monemethylacetamide, dipropylene glycol
monomethyl ether liquid polyoxyethylene glycols. propylene glycol, 2-pyrrolidane (e.g. N-
methyipyrrolidone) dwethylene glycol monaoethyl ether. ethylene glycol and diethyl phthalate,
or a mixture of at least two of these solvents.

As vehicle or diluent, mention may be made of plant oils such as, but not limited to
soybean oil, groundnut oil, castor oil, corn oil, cotton oil, olive oil, grape seed oil, sunflower
oil, coconut oils etc. mineral ails such as, but not limited to, petrolatum. paraffin. silicone.
etc.; aliphatic or cyclic hydrocarbaons or alternatively, for example, medium-chain (such as
C8 to C12) triglycerides.

In another embodiment of the invention. an emollient and/or spreading and/or fiim-forming
agent can be added. One embodiment of the emollient and/or spreading and/or film-
forming agent are those agents selected from the group consisting of :
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(a) polyvinylpyrrolidone, polyvinyl alcohols, copolymers of vinyl acetate and
vinylpyrrolidone, polyethylene glycols, benzyl alcohol, mannitol, glycerol, sorbitol,
polyoxyethylenated sorbitan esters: lecithin. sodium carboxymethylcellulose, silicone oils,
polydiorganosiloxane oils (such as polydimethylsiloxane (PDMS) oils). for example those
containing silanol functionalities, or a 45V2 oll,

{b) anionic surfactants such as alkaline stearates, sodium, potassium or ammonium
stearates: calcium stearate, tricthanolamine stearate; sodium abietate; alkyl sulphates (e.g.
sodium lauryl sulphate and sodium cetyl sulphate); sodium dodecylbenzenesulphonate,
sodium dioctylsulphosuccinate; fatty acids (e.g. those derived from coconut oil),

(€ cationic surfactants such as water-soluble quaternary ammonium salts of formula
N'R'R"R™R™. Y~ in which the radicals R are optionally hydroxylated hydrocarbon radicals
and Y 1s an anion of a strong acid such as the halide, sulphate and suighonate anions;
cetyltrimethylammonium bromide is among the cationic surfactants which can be used,

(d) amine salts of formula N* HR'R*R"™ in which the radicals R are optionally
hydroxylated  hydrocarbon radicals; octadecylamine hydrochloride is among the cationic
surfactants which can be used,

(e) nonionic surfactants such as sorbifan esters, which are optionally
polyoxyethylenated (e.g. polysorbate 80}, polyoxyethylenated alkyl ethers;
polyoxypropyiated fatty aicohols such as polyoxypropylene-styrol ether; polyethylene glycol
stearate. polyoxyethylenated derivatives of castor ¢il. polyglycerol esters,
polyoxyethylenated fatty alcohols, polyoxyethylenated fatty acids, copolymers of ethylene
oxide and propylene oxide,

(f) amphoteric surfactants such as the substituted lauryl compounds of betaine: or
(9) a mixture of at least two of these agents.

The solvent will be used in proportion with the concentration of the aryloazol-2-yl
cyanoethylamine compound and its solubility in this solvent. it will be sought to have the
lowest possible volume. The vehicle makes up the difference to 100%.

In one embodiment of the amount of emollient, the emollient is used in a proportion
selected from the group consisting of from 0.1 to 50% and 0.25 to 5%, by volume.

In another embodiment of the invention, the composition can be in ready-to-use
solution form as is described in U.S Patent No. 8,385,765, incorporated herein by
reference. In addition to the aryloazol-2-yl cyanoethylamine campound, the ready-to-use
solution can contain a crystallization inhibitor, an organic solvent and an organic co-solvent.

In one embodiment of the amount of crystallization inhibitor, the crystallization
inhibitor can be present in a proportion selected from the group consisting of about 1 to
about 20% (w#v) and about 5 to about 15%. In another embodiment of the amount of
crystallization inhibitor, the amount corresponds to the test in which 0.3 ml of a solution
comprising 10% (wiv) of aryloazol-2-yi cyanoethylamino compound in the liquid carrier and
10% of the inhibitor are deposited on a glass slide at 20°C and allowed to stand for 24
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hours. The slide is then observed with the naked eye. Acceptable inhibitors are those
whose addition provides for few (e.g. less than ten crystals) or no crystal.

The organic solvent has a dielectric constant of a range selected from the group
consisting of between about 10 and 35 and between about 20 and 30, the content of this
organic solvent in the overall composition representing the complement to 100% of the
composition; and the organic co-solvent having a bailing point selected from the ranges
consisting of below 100° C., and below 80°¢ C., and having a dielectric constant of a range
selected from the graup consisting of between about 10 and 40 and between about 20 and
30: this co-solvent may be present in the composition in a organic co-solvent/organic
solvent weight/weight (WAW) ratic of between about 1/15 and 1/2 The solvent is volatile so
as to act as a drying promoter, and is miscible with water and/or with the organic soivent.

The formulation can also comprise an antioxidizing agent intended to inhibit
oxidation in air, this agent being present in a proportion selected from a range consisting of
about 0.005 to about 1% (wfv) and about 0.01 to about 0.05%.

Crystallization inhibitors which are useful for the invention include but are not
limited to:

{a) polyvinylpyrrolidone, polyvinyl aicohols, copolymers of vinyl acetate and of
vinylpyrrolidone. polyethylene glycols, benzyl alcohol, mannitol, glycerol, sorbitol or
polyoxyethylenated esters of sorbitan; lecithin or sodium carboxymethylceliulose: or acrylic
derivatives, such as methacrylates and others:

(b) anionic surfactants, such as alkaline stearates {e.g. sodium, potassium or
ammonium stearate); calcium stearate or triethanolamine stearate, sodium abietate; alkyl
sulphates, which include but are not limited to sodium lauryl sulphate and sodium cetyl
sulphate; sodium dodecylbenzenesulphonate or sodium dioctyl sulphosuccinate; or fatty
acids (e.g. coconut ail);

(¢ cationic surfactants. such as water-soluble quaternary ammonium salts of formula
N'R'R'R"R"'Y", tn which the R radicals are identical or different optionally hydroxylated
hydrocarbon radicals and Y™ is an anion of a strong acid, such as halide, sulphate and
sulphonate anions: cetyltrimethylammonium bromide is one of the cationic surfactants
which can be used;

(d) amine saits of formula N’"HR'R"R"™, in which the R radicals are identical or different
optionally hydroxylated hydrocarbon radicals; octadecylamine hydrochloride is one of the
cationic surfactants which can be used:

{e} non-ionic surfactants. such as optionally polyoxyethylenated esters of sorbitan, e.g.
Polysorbate 80 or polyoxyethylenated alkyl ethers. polyethylene glycol stearate,
polyoxyethylenated derivatives of castor oil, polyglycerol esters, polyoxyethylenated fatty
alcohols. polyoxyethylenated fatty acids or copolymers of ethylene oxide and of propylene
oxide;

{H amphoteric surfactants, such as substituted lauryl compounds of betaine; or

{9) a mixture of at least two of the compounds listed in (a)-(f) above.
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in one embodiment of the crystaltization inhibitor, a crystallization inhibitor pair will be used.
Such pairs inciude, for exampie, the combination of a film-forming agent of polymeric type
and of a surface-active agent. These agents will be selected from the compounds
mentioned above as crystallization inhibitor.

In one embodiment of the film-forming agent, the agents are of the polymeric type
which include but are not limited to the various grades of polyvinylpyrrolidone, polyvinyl
alcohols, and copolymers of vinyl acetate and of vinylpyrrolidone.

In one embodiment of the surface-active agents. the agents include but are not
limited to those made of non-ionic surfactants; in another embodiment of the surface active
agents, the agent is a polyoxyethylenated esters of sorbitan and in yet another embodiment
of the surface-active agent, the agents include the various grades of polysorbate, for
example Polysorbate 80

in another embadiment of the invention, the film-forming agent and the surface-
active agent can be incorperated in similar or identical amounts within the limit of the total
amounts of crystallization inhibitor mentioned elsewhere.

The pair thus constituted secures, in a noteworthy way. the abjectives of absence
of crystallization on the coat and of maintenance of the cosmetic appearance of the skin or
fur, that is to say without a tendency towards sticking or towards a sticky appearance,
despite the high concentration of active material.

In one embodiment of the antioxidizing agents, the agents are those conventional in
the art and include but is not limited to butylated hydroxyanisole, butylated hydroxytoluene,
ascorbic acid, sodium metabisulphite, propyl gallate, sodium thiosulphate or a mixture of not
more than two of them:.

The formulation adjuvants discussed above are well known to the practitioner in this
art and may be obtained commercially or through known techniques. These concentrated
compositions are generally prepared by simple mixing of the constituents as defined above;
advantageously, the starting point is to mix the active material in the main solvent and then
the other ingredients or adjuvants are added.

The volume applied can be of the order of about 0.3 to about 1 ml. In one
embodiment for the volume, the volume is on the order of about 0.5 ml. for cats and on the
order of about 0.3 to about 3 m| for dogs, depending an the weight of the animai.

In another embodiment of the invention, application of a spot-on formulation
according to the present invention can also provide long-lasting and broad-spectrum
efficacy when the solution is applied to the mammal or bird. The spot-on formutations
provide for topical administration of a concentrated solution, suspension, micreemulsion or
emulsion for intermittent application to a spot on the animal, generally between the two
shoulders (solution of spot-on type).

For spot-on formulations, the carrier can be a liquid carrier vehicle as described in
U.S. Patent No. 6,426,333 (incorporated herein by reference). which in one embodiment of
the spot-on formulation comprises a solvent and a cosolvent wherein the solvent is selected
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from the group consisting of acetone. acetonitriie. benzyi akcohol, butyi digiycol,
dimethylacetamide, dimethylformamide, dipropylene glycol n-butyl ether, ethanol,
isopropanol. methanol, ethylene glycol monoethyl ether, ethylene glycol monomethyl ether,
manomethylacetamide. dipropyiene glycol monomethyl ether. liquid polyoxyethylene
glycols, propylene glycol, 2-pyrrolidone (e.9. N-methylpyrrolidone). diethylene glycol
monoethyl ether. ethylene glycol. diethyl phthatate fatty acid esters, such as the diethy!
ester or diisobutyl adipate. and a mixture of at least two of these solvents and the cosolvent
is selected from the group consisting of absolute ethanol, isopropanal or methanol.

The liquid carrier vehicle can optionally contain a crystallization inhibitor selected
from the group cansisting of an anionic surfactant, a cationic surfactant, a non-ionic
surfactant, an amine salt. an amphoteric surfactant or polyvinyipyrrolidone. polyviny!
alcohols, copolymers of vinyl acetate and vinylpyrrolidone. polyethylene glycols, benzyi
alcohol, mannital, glycerol, sarbitol, polyoxyethylenated sorbitan esters; lecithin, sodium
carboxymethylcellulose, and acrylic derivatives, or a mixture of these crystallization
inhibitors.

Spot-on formulations may be prepared by dissolving the active ingredients into the
pharmaceutically or veterinary acceptable vehicle. Alternatively the spot-on formulation
can be prepared by encapsulation of the active ingredient to leave a residue of the
therapeutic agent on the surface of the animal. These formulations will vary with regard to
the weight of the therapeutic agent in the combination depending on the species of host
animal to be treated, the severity and type of infection and the body weight of the host.

Dosage forms may contain from about 0.5 mg to about 5 g of an active agent. In
one emhodiment of the dosage form, the dosage is from abeout 1 mg to about 500 mg of an
active agent, typically about 25 mg, about 50 mg, about 100 mg, about 200 mg, about 300
mg. about 400 mg, about 500 mg, about 600 mg. about 800 mg, or about 1000 mg.

In one embodiment of the invention. the active agent is present in the formulation at
a concentration of about 0.05 to 10% weight/volume, In another embodiment of the
invention, the active agent is present in the formulation as a concentration from about 0.1 to
2% weight/volume. {n yet another embodiment of the invention, the active agent is present
in the formulation as a concentration from about 0.25 to about 1.5% weight/volume. In still
another embodiment of the invention, the active agent is present in the formulation as a
concentration about 1% wewght/volume,

Ancther embodiment of the invention is directed toward a method of treating
endoparasiticidal infection in a mammal in need thereof which comprising administering an
effective amount of the compound of the invention.

In one embodiment for treating endaparasiticidal infection is that the heiminth is
selected from the group consisting o but not limited tof Anapiocephala (Anoplocephala),
Ancylostoma, Anecator, Ascaris, Brugia, Bunostomum, Capillaria, Chabertia, Coopsria,
Cyathostomum, Cylicocyclus, Cylicodontophorus, Cylicostephanus, Craterostomum,
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Dictyocaultus, Dipetalonema, Dipylidium, Dirofitaria, Dracunculus. Echinococcus.
Enterobius, Fasciola, Fitaroides, Habronema, Haemonchus, Metastrongyius, Moniazia,
Necator, Nematodirus, Nippostrongylus, Oesophagostumum, Onchocerca, Ostertagia,
Oxyurss, Paracaris. Schistosoma. Strongylus, Taema, Toxocara. Strongyloides. Toxascars,
Trichinella, Trichuris, Trichostrongylus, Trniodontophorous, Uncinaria, Wuchereria. and
combinations thereof.

In another embodiment of the invention, the helminth is Haemonchus confortus,
Ostertagia circumcincta. Trichostrongylus axei, Trichostrongylus cofubriformis,

Cooperia curticei, Nematodirus battus and combinations thereof.

Another embodiment of the invention is directed toward a method of treating
ectoparasiticidal infection in a mammal in need therecf which comprises administering an
effective amount of the compound of the invention.

In one embodiment for treating ectoparasiticidal infection, the infected is selected
from the group consisting of but not fimited to fleas, ticks, mites, mosquitoes. flies, lice,
blowfly and combinations thereof.

Formulations and Administration fo rochemical U

The ¢compounds of the formula (I} or their salts can be employed as such or in the
form of their preparations (formulations) as combinations with other pesticidally active
substances. such as, for example insecticides. attractants, sterilants, acaricides.
nematicides, herbicides, fungicides. and with safeners, fertilizers and/or growth regulators.
for example as a premix/readymix.

The insecticides include, for example, phosphoric esters, carbamates, carboxyiic
esters, chlorinated hydrocarbons, phenylureas, substances prepared by microorganisms.

Examples of insecticides which may optionally be admixed include but are not
limited to:
phosphoric esters. such as azinphos-ethyl, azinphos-methyl, a-1(4-chlorophenyl)-4-(0-
ethyl. S-propyl)phosphoryloxy-pyrazole, chlorpyrifos, coumaphos, demeton, demeton-S-
methyl, diazinon. dichlorvos, dimethoate, ethoate, ethoprophos, etrimfos, fenitrothion,
fenthion. heptenophas. parathion, parathion-methyl, phosalone, poxim, pirimiphos-ethyl.
pirimiphos-methyl, profenofos, prothiofos, sulfprofes, triazophos and trichlorphon;
carbamates, such as aldicarb. bendiocarb. a-2-(1-methylpropyi)-pheny! methylcarbamate,
butocarboxim, butoxycarboxim, carbaryl, carbofuran, carbosulfan, cloethocarb, 1soprocarb,
methomyl, oxamyl, pirimicarb, promecarb, propoxur and thiodicarb:
organosiiicon compounds {e.g. dimethyl(phenyi}silyi-methyi 3-phenoxybenzyl ethers. such
as dimethyl-{4-ethoxyphenyl)-silyimethyl 3-phenoxybenzyl ether) or (dimethylphenyl)-silyl-
methyl 2-phenoxy-8-pyridylmethyl ethers such as. for example, dimethyl-(9-ethoxy-phenyl)-
silyimethyl 2-phenoxy-6-pyridylmethyl ether or [(phenyl}-3-(3-phenoxyphenyl)-
propyl{{dimethy!) silanes such as, for example. (4-ethoxyphen-yl)-[3-(4-fluoro-3-
phenaxyphenyi-propyl]dimethyl-silane, silafluofen,
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pyrethroids (which are also useful for their repellent properties, e.g. against mosquitoes),
such as allethrin. alphamethrin, bioresmethrin, byfenthrin, cycloprothrin. cyfluthirin
decametbrin, cyhalothrin, cypermethrin, deltamethrin, alpha-cyano-3-phenyl-2-methylbenzyl
2.2-dimethyl-3-(2-chloro-2-trifluoro-methylvinyl)cyclopropane-carboxylate. fenpropathrin.
fenfiuthrin. fenvalerate, flucythrinate, flumethrin, fiuvalinate, permethrin, resmethrin and
tralomethrin;
nitroimines and nitromethylenes. such as 1-[(6-chloro-3-pyridinyl}-methyl]-4 5-dihydro-N-
nitro-1H-imidazole-2-amine (imidactoprid), N-[(6-chloro-3-pyridyl)-methyl]-N*-cyano-N'-
methylacetamide (NI-25);
abamectin, AC 303. 830 (chlorfenapyr). acephate, acrinathnin, alanycarb, akdoxycarb, aldnin,
amitraz, azamethiphos, Bacillus thuringiensis, phosmet, phosphamidon, phosphine,
prallethrin. propaphos, propetamphos, prothoate, pyraclofos, pyrethrins, pyridaben,
pyridafenthion, pyriproxyfen, quinalphos, RH-7988. rotenone, sodium fluoride, sodium
hexafluorosilicate, suifotep, sulfuryl fluoride, tar oils, teflubenzuron, tefluthrin, temephos,
terbufos, tetrachlorvinphos. tetramethrin, O-2-tert-butyl-pyrimidin-5-yl-o-
isopropylphosphorothiate, thiocyclam, thiofanox, thiometon, tralomethrin, triflumuron,
trimethacarb, vamidothion, Verticillium Lacanii, XMC. xylylcarb, benfuracarb, bensultap,
bifenthrin. bioallethrin, MERDbioaliethrin (S)-cyciopentenyl isomer, bromaphos, bromophos-
ethyl, buprofezin, cadusafos, calcium polysulphide. carbophenothion. cartap,
gquinomethionate, chiordane, chiorfenvinphos. chlorfluazuron. chlormephos, chloropicrin
chlorpyrifos, cyanophos, beta-cyfluthrin, alphacypermethrin, cyophenothrin, cyromazine,
dazomet, DDT. demeton-S-methylsulphone, diafenthiuron, dialifos, dicrotophas.
diflubenzuron, dinoseb, deoxabenzofos. diazacarb. disulfoton, DNOC, empenthnn.
endosulfan, EPN, esfenvalerate, ethiofencarb, ethion, etofenprox, fenobucarb, fenoxycarb,
fensulfothion. fiproni, flucycloxuron, flufenprox, flufenoxuron. fonofes, formetanate,
formothion, fosmethilan, furathiocarb, heptachlor, hexaflumuron, hydramethylnon, hydrogen
cyanide, hydroprene. IPSP, isazofos, isofenphos, isoprothiolane, isoxathion, iodfenphos.
kadethrin, lindane, malathion. mecarbam, mephasfolan, mercurcus chloride, metam,
metarthizium, anisopliae, methacrifos, methamidophos, methwdathion, methiocarb,
methoprene, methoxychlor. methyl isothiocyanate, metholcarb, mevinphos, monocrotophos.
naled. Neodiprion sertifer NPV, nicotine, omethoate. oxydemeton-methyl,
pentachlorophenol, petroleum oils, phenothrin, phenthoate, phorate.

Other ingecticides that may optionally be admixed may also be from the class of the
compounds described by U.S. Patent 7,001,803.

Fungicides which may optionally be admixed are include but are not limited to:
{1) Triazoles which include but are not limited to:
azaconazole, propiconazole, tebuconazole, cyproconazole, metconazole, amitrole,
azocyclotin, BAS 480F . bitertanol. difenoconazole, fenbuconazole, fenchlorazole
fenethanil, fluquinconazoie, flusilazole, flutriafol, imibenconazote. isozofas. myclobutanil.
paclobutrazol, ()-cis-1-{4-chlorophenyl)-2-(1H-1,2.4-triazal-1-yl)-cycloheptanol,
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tetracanazole. tnadimefan. tfriadimenoi, triapenthenaol, triflumizoie, triticonazole, uniconazole
and their metal salts and acid adducts.

(2) Imidazoles which include but are not limited to:

imazalil, pefurazoate, prochloraz, triflumizole, 2-(1-tert-butyl)-1-(2-chlorophenyl)-3-(1,2,4-
triazol 1-yh)-propan-2-of, thiazolecarboxanilides such as 2’ 6'-dibromo-2-methyi-4-

10 trifluoromethoxy-4'-trifluoromethyi-1,3-thiazole-5-carboxanilide, 1-imidazolyl-1-(4'-
chlorophenoxy)-3,3-dimethylbutan-2-one and their metal salts and acid adducts.

{3) "Methyl (E)-2-phenyl-3-methoxyacrylate” compounds which include but are not
limited to:

methyl {E)-2-[2-[6-(2-cyanophenoxy)pynmidin-4-yloxylphenyl]3-methoxyacrylate.

methy! (E)-2-[2-6-(2-thioamidophenoxy)pyrimidin4-yloxy]phenyl]-3-methoxyacrylate.
methyl {E)-2-{2-[6-(2-luorophenoxy)pyrimidin-4-yloxy]|phenyl]-3-methoxyacrylate,

methyl (E}-2-[2-[6-(2 6-difluorophenoxy)pyrimidin-4-yloxy]phenyl}-3-methoxyacrylate,
methyi (E}-2-{2-[3-(pyrimidin-2-yloxyjphenoxy]phenylj-3-methoxyacrylate,

[a—
M

methyl (E)-2-[2-[3-(5-methylpyrimidin-2-yloxy)-phenoxy]phenyl]-3-methoxyacrylate,
20 methy! {E)-2-[2-[3-(phenyl-sulphonyloxy)phenoxylphenyl-3-methoxyacryiate,

methyl {E)-2-[2-[3-(4-nitrophenoxy)phenoxyiphenyl]-3-methoxyacrylate,

methyl (E}-2-[2-phenoxyphenyl]-3-methoxyacrylate.

methyt (E)-2-{2-(3,5-dimethyl-benzoyl)pyrrol-1-yi}-3-methoxyacrylate,

methyl {E)-2-12-(3-methoxyphenoxy)phenyl]-3-methoxyacrylate,

[
tn

methyl (E)-2{2-(2-phenylethen-1-yl)-phenyl]-3-methoxyacrylate,

methy! (E)-2-[2-{3,5-dichlorophenoxypyridin-3-yl]-3-methoxyacrylate,

methyl {E)-2-(2-(3-(1.1,2,2-tetrafluoroethoxy)phenoxy)phenyl)-3-methoxyacrylate,
methyl {E)-2-{2-[3-{alpha-hydroxybenzyl)phenoxy]phenyl}-3-methoxyacrylate,
methy (E)-2-(2-(4-phenoxypyridin-2-yloxy)phenyl)-3-methoxyacrylate,

30 methyl (E)-2-[2-{3-n-propyloxyphenoxy)phenyl]3-methoxyacrylate,

methyl {E)-2-{2-(3-isopropyloxyphenoxy)phenyl}-3-methoxyacrylate,

methy! (E)-2-[2-{3-(2-fluorophenoxy)phenoxy]phenyl]-3-methoxyacrylate,

methyl {E}-2-[2-(3-ethoxyphenaxy)phenyl]-3-methaxyacrylate,

methyl (E)-2-[2-(4-tert-butyl-pyridin-2-yloxy)phenyl]-3-methoxyacrylate,

el
tn

methyl (E}-2-[2-]3-(3-cyanophenoxyjphenoxy]phenyl]-3-methoxyacrylate.

methy! (E)-2-{2-]({3-methylpyridin-2-yloxymethyl)phenyl]-3-methoxyacrylate,

methyl {E)-2-[2-[6-(2-methyiphencxy)pyrimidin-4-yloxy]phenyil-3-methoxyacrylate,
methyl (E)-2-[2-(5-broma-pyridin-2-yloxymethyl)phenyl]-3-methoxyacrylate,

methy! (E}-2-[2-(3-{3-iodopyridin-2-yloxy)phenoxy)phenyl]-3-methoxyacrylate,

40  methy (E)-2-[2-16-(2-chloropyridin-3-yloxy)pyrimidin-4-yloxy]phenyl}-3-methoxyacrylate,
methyl {E).(E}-2-]12-(5.6-di-methylpyrazin-2-yimethyloximinomethyl)phenyl]-3-
methoxyacrylate,
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methyl (E)-2-{2-[6-(6-methylpyridin-2-yloxy)pyrimidin-4-yioxy]phenyl}-3-methoxyacrylate,
methyl (E} (E)-2-{2-(3-methoxyphenyhmethyloximinomethyl]-phenyl}-3-methoxyacrylate,
methyl (E)-2-(2-(6-(2-azidophenoxy)-pyrimidin-4-yloxylphenyl}-3-methoxyacrylate,

methyl (E),(E)-2-{2-[6-phenylpyrimidin-4-yl}-methyloximinomethyl)phenyl}-3-
methoxyacryiate,

methyl (E).(E)-2-{2-[(4-chlorophenyl)-methyloximinomethyl]-phenyl}-3-methoxyacrylate,
methyl {E)-2{2-[68-(2-n-propylphenoxy}-1,3,5-triazin-4-yloxylpheny!}-3-methoxyacrylate. and
methyl (E),(E)-2-{2-{(3-nitrophenyl)methyloximinomethyl]phenyl}-3-methoxyacrylate;

{4) Succinate Dehydrogenase inhibitors which include but are not limited to:

(a)

(b)

(©)

(d)

(e)

()

(9)

{0
@

LY

()

(m)

fenfuram, furcarbanil, cyclafluramid, furmecyclox, seedvax, metsulfovax,
pyrocarbolid. oxycarboxin, shirlan. mebenil {mepronil), benodanil, flutolanil
{Moncut);

naphthalene derivatives such as terbinafine, naftifine, butenafine, 3-chloro-
7-(2-aza-2,7,7-trimethyi-oct-3-en-5-ine);

sulphenamides such as dichlofluanid, tolylfluanid, folpet, fluorfolpet; captan,
captofo!;

benzimidazoles such as carbendazim, benomyl, furathiocarb, fuberidazole,
thiophonatmethyl, thiabendazole or their salts;

morpholine derivatives such as fenpropimorph, falimorph, dimethomorph,
dodemorph. aldimorph. fenpropidine and their arylsulphonates, such as, for
example, p-toluenesulphonic acid and p-dodecylphenyl-sulphonic acid;
dithiocarbamates, cufraneb, ferbam, mancopper, mancozeb, maneb,
metam, metiram, thiram zeneb, ziram;

benzothiazoles. such as 2-mercaptobenzothiazole;

benzamides, such as 2, 6-dichloro-N-(4-triflucromethylbenzyl)-benzamide,
boron compounds, such as boric acid, boric esters, borax;

formaldehyde and formaldehyde-releasing compounds. such as benzy!
alcohol mono-(poly)-hemiformal, oxazolidine, hexa-hydro-S-triazines, N-
methylolchloroacetamide, paraformaldehyde. nitropyrin, oxolinic acd,
tecloftalam:

tris-N-(cyclohexyldiazeniumdioxy)-aluminium. N-(cyclo-
hexyldiazeniumdioxy)-tri-butyltin or K salts. bis-N-
(cyclohexyldiazeniumdioxy)-copper, N-methylisotmazolin-3-one, S-chloro-
N-methylisothiazofin-3-one, 4 5-dichloro-N-octylisothiazolin-3-one, N-octy!-
isothiazolin-3-one, 4,5-trimethylene-isothiazolinone, 4,5-
benzoisothiazolinone, N-methylolchloroacetamide:;

aldehydes, such as cinnamaldehyde, formaidehyde, glutaraldehyde. -
bromo-cinnamaldehyde;

thiocyanates, such as thiocyanatomethyithiobenzothiazole
methylenebisthiocyanate, and the like:
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(P)

(q)

{s)

ity

(u)
(v)

(w)

(x)

{y)
(2)

quaternary ammonium compaunds, such as
benzyldimethyltetradecylammeonium chioride,
benzyldimethyldodecylanmucnium chloride, didecyldimethylammonium
chloride;

iodine derivatives, such as diiodomethyl p-tolyl sulphone, 3-iodo-2-propinyl
alcohal, 4-chlorophenyi-3-iodopropargyt formal, 3-bromo-2,3-diicda-2-
propeny! ethylcarbamate, 2,3, 3-triiodoallyl alcohol, 3-bromo-2,3-dilodo-2-
propenyi alcohal, 3-iodo-2-propinyl n-butylcarbamate, 3-iodo-2-propinyl n-
hexylcarbamate, 3-iodo-2-propinyl cyclohexyl-carbamate. 3-iodo-2-propinyl
phenyicarbamate:

phenaol derivatives, such as tribromophenol, tetrachlorophenol, 3-methyl-4-
chlorophenol, 3,5-dimethy!-4-chlorophenol, phenoxyethanol. dichlorophene.
o-phenylphenol, m-phenylphenol, p-phenylphenol, 2-benzyl-4-chlorophenol
and their alkali metal and alkaline earth metal salts:

microbicides having an activated halogen group, such as chloroacetamide,
bronopol. bronidox, tectamer, such as 2-bromo-2-nitro-1,3-propanediol. 2-
bromo-4'-hydroxyacetophenone, 2,2-dibromo-3-nitrile-propicnamide, 1,2-
dibromo-2.4-dicyanobutane. B-bromo-B-nitrostyrene;

pyridines, such as 1-hydroxy-2-pyridinethione (and their Na, Fe, Mn, Zn
salts), tetrachloro-4-methylsulphonylpyridine, pyrmethanocl, mepanipyrim,
dipyrithion, 1-hydroxy-4-methyl-6-(2.4,4-trimethylpentyl)-2( 1H)-pyridine;
metal soaps, such as tin naphthenate. copper naphthenate. zinc
naphthenate, tin octoate, copper octoate, zinc octoate, tin 2-
ethylhexanoate. copper 2-ethylhexanoate, zinc 2-ethylhexanoate, tin
oleate. copper oieate. zinc oleate, tin phosphate, copper phosphate, zinc
phosphate, tin benzoate, copper benzoate and zinc benzoate;

metal salts, such as copper hydroxycarbonate. sodium dichromate.
potassium dichromate, potassium chromate, copper sulphate, copper
chloride. copper horate. zinc fluorosilicate. copper fluorosilicate. and
mixtures with fixatives,

oxides, such as tributyltin oxide, Cu,O, CuQC, ZnO
dialkyldithiocarbamates, such as Na and Zn salts of
diatkyldithiocarbamates, tetramethylthiuram disulphide. potassium N-
methyl-dithiocarbamate:

nitriles, such as 2,4,5.6-tetrachloroisophthalodinitrile, disodium cyano-
dithioimido-carbamate,

quinolines, such as 8-hydroxyquinoline, and their Cu salts:

mucochloric actd, 5-hydroxy-2(5H)-furanone;

4 5-dchiorodithiazolinone, 4,5-benzodithiazolinone, 4,5-
trimethylenedithiazolinone, 4.5-dichloro-(3H)-1.2-dithiol-3-one, 3,5-
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dimethyl-tetrahydro-1,3,5-thiadiazine-2-thione, N-(2-p-chiorabenzoylethyi)-

hexaminium chlonde. potassium N-hydroxymethyl-N'-methy)-

dithiocarbamate, 2-0x0-2-(4-hydroxy-phenylyacetohydroximic acid chloride,

phenyl-(2-chloro-cyano-vinylisulphone. phenyl-{1.2-dichloro-2-cyano-

vinyl)sulphone; and

taa}  Ag-. Zn- or Cu-containing zeolites. alone or enclosed in polymeric active
compounds, or
(bb) mixtures of more than one of the abovementioned fungicides.

Herbicides which are known from the literature and which can be mentioned, which can be
combined with the campounds of the formuia (1), are. for exampie, the following active
substances (Note' the compounds are etther designated by the common name according to
the International Organization for Standardization {ISQ) or using the chemical name, if
appropriate together with a customary code number)
acetochior: acifluorfen{-sodium); aclonifen, AKH 7088 i.e. [[[1-[5-[2-chloro-
4-itnfluoromethyljphenoxy]-2-nitrophenyl]-2-methoxyethylidenelaminojoxylacetic acid and
its methy! ester, alachlor, alloxydim(-sodium); ametryn. amicarbazone, amwdochlor,
amidosulfuron, amitrol. AMS. i.e ammonium sulfamate aniofos asulam: atrazine,
azafenidin: azimsulfuron (DPX-AB347) aziprotryn, barban; BAS 516 H i.e.
S-fiuoro-2-phenyt-4H-3 1-benzoxazin-4-one; beflubutamid; benazolini-ethyl} benfluralin;
benfuresate; bensulfuron(-methyl); bensulide; bentazone(-sodium): benzobicyclone.
benzofenap. benzofiuor, benzoyiprop(-ethylj; benzthiazuron; bialaphos (bilanafos); bifenox,
bispyribac(-sodium}. bromacil; bromobutide; bromofenoxim; bromoxynil; bromuron;
buminafos; busoxinone: butachlor; butafenacil, butamifos; butenachior. buthidazole;
butralin butroxydim. butylate; cafenstrole (CH-300): carbetamide. carfentrazone(-ethyi):
caloxydim, CDAA. ) e. 2-chloro-N,N-di-2-propenylacetamide, CDEC, 1.e 2-chloroallyl
diethyldithiocarbamate, chlomethoxyfen; cnloramben. chlorazifop-butyi, chiorbromuron:
chiorbufamn, chiorfenac; chiorfiurenol-methyt chioridazon. chionmuroni-ethy!). chlormitrofen
chiorotoiuron chioroxuron. chiorpropham. chlorsuifuron, chiorthal-dimethyi; ¢hiorthiamid:
chiartoluran, cintdon{-methyl or -ethyl), cinmethylin; cinosuifuron, clethodim; clefoxydim,
cledinafop and its ester derivatives (for example clodinatop-propargylr clomazone:
clomeprop: cloproxydim; clopyralid: clopyrasulfuron(-methyl). cloransulam(-methyl):
cumyluron {JC 940), cyanazine, cycloate: cyclosulfamuron (AC 104}, cycloxydim, cycluron,
cyhalofop and its ester derivatives (for example butyl-ester. DEH-112}. cyperquat:
cyprazine: cyprazole, daimuron: 2,4-D; 2,4-DB; dalapon, dazomet, desmedipham;
desmetryn, di-allate, dicamba; dichlobenil: dichlorprop(-P}, diclofop and its esters such as
diclofop-methyl; diclosulam, diethatyl{-ethyl); difenoxuron; difenzoquat, diflufenican;
difiufenzopyr. dimefuron, dimepiperate. dimethachlor, dumethametryn dimethenamud (SAN-
582H). dimethenamid(-P). dimethazone. dimethipin; dimexyflam, dimetrasulfuron.
dintramine. dinoseb, d:noterb: diphenamid; diprepetryn, diquat, dithiopyr; dwiran: DNOC;
egiinazine-ethyl' EL 77, i e. §-¢yano-1-(1.1-dimethylethyl)-N-methyl-1H-pyrazole-4-
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carboxamide. endothal; epoprodan, EPTC; esprocarb, etha'fluralin; ethametsulfuron-methyl
ethidimuron: ethiozin, ethofumesate, ethoxyfen and its esters {for example ethyl ester. HC-
252), ethoxysulfuron, etobenzanid (HW 52). F5231. i e N-[2-chloro-4-fluoro-5-[4-(3-
fiuoropropylj-4,5-dinydro-5-oxo-1H-tetrazal-1-yl}-phenyljethanesuifonamide, fenoprop.
fenoxan. fenoxaprop and fencxaprop-P and their esters. for example fenoxaprop-P-ethyl
and fenoxaprop-ethyl; fenoxydim; fentrazamide; fenuron: flamprop{-methy! or -isopropyl or -
isopropyl-L): flazasuifuron fiorasuiam: fluazifop and fluazifop-P and their esters, for
example fluazifop-buty! and fluazifop-P-butyl; fluazotate. flucarbazone({-sodium): fluchlorabn:
flufenacet (FOE 5043). flufenpyr. flumetsulam. fiumeturon, flumicioraci-pentyi): flumioxazin
i$-482), flumipropyn. fluometuron. fluorochloridone. fluorodifen; fluoroglycofen(-ethyls.
flupoxam (KNW-739). flupropacil (UBIC-4243); Aluproanate, flupyrsuifuron(-methyi, or -
sodiumy. flurencl(-butyl} fluridone flurochloridone: fluroxypyr{-meptyly; flurprimidol.
flurtamone,; fluthiacet{-methyl). fluthiamide (also known as flufenacet); fomesafen;
foramsuifuron, fosamine: furilazole (MON 133800]. furyloxyfen: giufosinate(-ammoniumy}.
glyphosate{-isopropylammonium}. halosafen: halosulfuron{-methy!} and its esters (for
example the methyl ester, NC-319), haloxyfop and its esters. haloxyfop-P (= R-haloxyfop)
ang its esters. HC-252 (diphenylether). hexazinane: imazamethabenzi-methyl);
imazamethapyr imazamox. imazapt, imazapyr, imazaquin and saits such as the
ammanium salts. imazethamethapyr, imazethapyr. imazosulfuren: indanofan: iodosulfuron-
(methyli-{sodium), ioxynil: isocarbamid: isoprepalin; isoproturon; isouron: isoxaben;
isoxachlortole: isoxaflutole, isoxapyrifop; karbutilate; lactofen, lenacil; linuron; MCPA
MCPB. mecoprop mefenacet; mefluidid- mesosulfuron(-methyl): mesotrione. metam.
metamifop, metamitron; metazachlor, methabenzthiazuron; methazole: methoxyphenone;
rmethyldymron. metobenzuron. metobromuron, i S-jmetolachior. metosulam (XRD 5115
metoxuron’ metribuzin, metsulfuron-methyl; MK-618, molinate, monalide: monocarbamide
dihydrogensulfate: monclinuron, monuron: MT 128. 1 e B-chloro-N-{3-chloro-2-propeny}-
S-methyl-N-phenyl-3-pyridazinamine. MT 5950, i e. N-{3-chloro-4-(1-methylethyl)-
phenyl]-2-methylpentanamide, naproaniiide; napropamide: naptaiam; NC 310, i.e.

4-(2 4-dichlorobenzoyl)-1-methyl-5-benzyloxypyrazole. neburon: nicosulfuron;
nipyraclophen; nitralin; mtrofen; nitrofluorfen; norflurazon, orbencarb; oryzalin; oxadiargyl
{RP-020630) oxadiazone. oxasulfuron: oxaziclomefone, axyfluorfen, paraquat. pebuiate,
pelargonic acid: pendimethalin, penoxufam' pentancchlor pentoxazone; perfiuidone:;
pethoxamid. phenisopham. phenmedipham: picloram, picolinafen; piperophos; pinbuticarb.
pinfenop-butyl. pretilachlor. primsulfuroni-methyli, procarbazonei-sodiumj, procyazine,
prodiamine: profluazole. profiuralin, progiinazine(-ethyi), prometon, prometryn; propachior.
propanil; propaquizafop. propazine. propham. propisochlor: propoxycarbazone(-sodium).
propyzamide; prosulfalin: prosulfocarb; prosulfuron {CGA-152005); prynachlor; pyraclonil,
pyraflufen(-ethyl); pyrazalinate; pyrazon; pyrazosuifuron(-ethyl): pyrazoxyfen: pyribenzoxim;
pyributicarb. pyridafol, pyridate; pyriftatid, pyrimidobaci-methyl}- pyrithiobac(-sodium?} {KIH-
2031, pyroxcfop and its esters (for example propargyl ester): quinclorac; quinmerac,
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quinoclamine, quinofop and its ester derivatives, quizalofep and quizalofop-P and their
ester derivatives_ for example quizalofop-gthyl; quizalofop-P-tefuryl and -ethyl: renriduron;
nmsulfuron (DPX-E 8638); S 275, i e. 2-{4-chloro-2-fluoro-5-(2-propynyloxy)phenyl]-4,5.6.7-
tetrahydro-2H-indazole; secbumeton; sethoxydim; siduron; simazine; simetryn; SN 106279,
i.e. 2-[[7-[2-chloro-4-(triflucromethyl)phenoxyl-2-naphthalenyljoxy]propanoic acid and its
methyl ester; sulcotrione; sulfentrazone {(FMC-97285, F-6285), sulfazuron; sulfometuron(-
methyl). sulfosate (IC1-A0224); sulfosulfuron; TCA; tebutam (GCP-5544); tebuthiuron;
tepraloxydim; terbacil; terbucarb, terbuchlor; terbumeton; terbuthylazine; terbutryn; TFH
450. i.e. N,N-diethyi-3-}(2-ethyl-6-methylphenylisulfonyl}- tH-1,2 4-triazole-1-carboxamide,
thenylchlor (NSK-850); thiafluamide: thiazafluron: thiazopyr {Mon-13200); thidiazimin
(SN-24083); thifensuifuron(-methyl); thiobencarb; tiocarbazil: tralkaxydim; tri-ailate;
triasulfuron; triaziflam; triazofenamide, tribenuron(-methyl); 2.3.6-trichlorobenzoic acid
(2,3.6-TBA), triclopyr; tridiphane:; trietazine; trifloxysulfuron(-sodium), trifluralin; triflusulfuron
and esters (e.g. methyl ester, DPX-66037); trimeturon; tritosulfuron; tsitodef, vernolate; WL
110547, i.e. 5-phenoxy-1-[3-(trifluoromethyl}phenyl]-1H-tetrazole, UBH-509; D-489; LS 82-
556, KPP-300, NC-324; NC-330; KH-218; DPX-N8189; SC-0774: DOWCO-535; DK-8910:
V-53482; PP-600, MBH-001; KIH-9201; ET-751: KIH-8127; KIH-2023 and KIH53%6.

Appropriate herbicide safeners mclude but are not limited to benoxacor,
cloquintocet, cyometrinil, cyprosulfamide, dichlormid, dicyclonan dtetholate. fenchlorazole,
fenclorim. flurazole, fluxofenim, furilazole, isoxadifen, mefenpyr. mephenate, naphthalic
anyhydride and oxabetrinil.

Components which may be employed for the active substances according to the invention
in mixed formulations, for example. known active compounds which are based on an
inhibition of. for example, acetolactate synthase, acetyl-coenzyme A carboxylase, PS ) PS
It HPPDQ. phytoene desaturase, protoporphyrinogen oxidase glutamine synthetase,
cellulose biosynthesis, 5-enolpyruvyishikimate-3-phosphate synthetase. Such compounds,
and also other compounds which can be employed, whose mechanism of actionis to a
degree unknown or different, are described, for example, in Weed Research 26, 441-445
(1986), or "The Pesticide Manual", 12th Edition 2000 (hereinbelow also abbreviated to
"PM"}). The British Crop Protection Council and the Royal Soc. of Chemistry {editors) and
literature cited therein.

The compounds of formuta {1} can be formulated in vanous ways. depending on the
prevailing biological and/or chemico-physical parameters. Examples of possible
formulations which are suitable are: wettable powders (WP) water-soluble powders (SP).
water-soluble concentrates, emulsifiable concentrates (EC), emulsions (EW) such as oil-in-
water and water-in-oil emulsions, sprayable solutions, suspension concentrates (SC),
dispersions on an oil or water basis, solutions which are miscible with oil, capsule
suspensions {CS), dusts (DP). seed-dressing products, granules for broadcasting and soil
application, granules (GR) in the form of microgranules. spray granules, coated granules
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and adsorption granules, water-dispersible granules {WG}, water-soluble granules (SG}.
ULV formulations. microcapsules and waxes.

Solid state forms of the compounds of formula {I) can be prepared by methods
known in the art, e g Byrn et al..  Solid-State Chemistry of Drugs®, 2" Edstion, SSCi inc.,
(1999); Glusker et al., "Crystal Structure Analysis — A Pnmer”. 2 Edition, Oxtord University
Press, (1985).

The formulations mentioned can be prepared in a manner known per se, for
example by mixing the active compounds with at least one soivent or diluent, emulsifier,
dispersant and/or binder or fixative, water repellent and optionally one or more of a
desiccant UV stabilizer, a colorant. a pigment and other processing auxiliaries.

These individual formulation types are known in principle and described, for
example, in: Winnacker-Kuchler, "“Chemische Technologie” [Chemical Technology]. Volume
7, C. Hauser Verlag, Munich, 4th Edition 1886, Wade van Valkenburg, "Pesticide
Formulations”™ Marcel Dekker. N Y . 1873: K. Martens. “Spray Drying Handbook", 3rd Ed
1979, G. Goodwin Ltd London

The necessary formulation auxiliaries such as inert matenals, surfactants. solvents
and other additives are also known and described, for example in Watkins. "Handbook of
Insectickde Dust Diluents and Carriers™, 2nd Ed.. Danand Books Caldwell NJ Hy.
Olphen, “Introduction to Ciay Coliaid Chemistry”, 2nd £d , J Wiiey & Sons, N.Y.; C.
Marsden, "Solvents Guide", 2nd Ed., Interscience, N.Y. 1963, McCutcheon's "Detergents
and Emulsifiers Annual”, MC Publ. Corp., Ridgewood N.J.; Sisley and Wood, "Encyclopedia
of Surface Active Agents", Chem. Publ, Co. Inc., N.Y. 1964; Schonfeldt.
“Grenzflachenaktive Athylenoxidaddukte” [Surface-active ethylene oxide adducts], Wiss.
Verlagsgesell Stuttgart 1376: Winnacker-Klchler. "Chemische Technologie” [Chemical
Technology]. Volume 7 C Hauser Vertag Munich, 4th Ed 1986

Wettable powders are preparations which are umformly dispersible in water and
which, besides the compounds of formula {l}, also comprise iomc andor nonioNIc
surfactants {wetters, dispersants} for example, polyoxyethylated atkylphenots.
polyoxyethylated fatty alcohols. polyoxyethylated fatty amines. fatty aicoho!l polyglycol ether
sulfates, alkanesulfonates or alkylbenzenesulfonates, sodium lignosulfonate, sodium
2,2'-dinaphthylmethane-6,6'-disulfonate, sodium dibutylnaphthalenesulfonate or else
sedium oleoylmethyltaurinate, in addition to a diluent or inert substance. To prepare the
wettable powders, the compounds of formula (I) are, for example, ground Hinely in
conventional apparatuses such as hammer mills, blower milis and air-jet mills and mixed
with the formulaton auxiliaries. either concomitantly or thereafter

Emulsifiable concentrates are prepared. for example. by dissolving the compounds
of formula (1} in an organic solvent. for example butanol, cyclohexanone,
dimethylformamide. xylene or else higher-boiling aromatics or hydrocarbons or mixtures of
these. with addition of one or more ienic and/or nanionic surfactants (emulsifiers).
Emulsifiers which can be used are for example: calcium salts of alkylaryisuifonic acids,
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such as calcium dodecylbenzenesulfonate or nonionic emulsifiers, such as fatty acid
polyglycol esters. alkylary! polyglycol ethers, fatty alcohol polyglycol ethers. propylene
oxide/ethylene oxide condensates, alkyl polyethers, sorbitan esters such as sorbitan fatty
acid esters or polyoxyethylene sorbitan esters such as polyoxyethylene sorbitan fatty acid
esters.

Dusts are obtained by grinding the active substance with finely divided solid
substances, for example talc or natural clays, such as kaolin, bentonite or pyrophyilite, or
diatomaceous earth.

Suspension concentrates may be water- or oil-based. They can be prepared, for
example, by wet grinding by means of commercially available bead mills, if appropriate with
addition of surfactants, as they have already been mentioned above for example in the
case of the other formulation types.

Emulsions, for example oil-in-water emulsions (EW), can be prepared for example
by means of stirrers, colloid mills and/or static mixtures using aqueous organic solvents
and, if appropriate, surfactants as they have already been mentioned above for exampte in
the case of the other formulation types.

Granules can be prepared either by spraying the compounds of formula {|) onto
adsorptive, granulated inert material or by applying active substance concentrates onto the
surface of carriers such as sand, kaolinites or of granulated inert material, by means of
binders. for example polyvinyl alcohol, sodium polyacrylate or alternatively mineral oils.
Suttable active substances can also be granulated in the manner which is conventional for
the production of fertilizer granules, if desired in a mixture with fertilizers.

Water-dispersible granuies are prepared. as a rule, by the customary pracesses
such as spray-drying, fluidized-bed granulation, disk granulation, mixing in high-speed
mixers and extrusion without solid inert materiai. To prepare disk, fluidized-bed. extruder
and spray granules, see, for example, processes in “Spray-Drying Handbook" 3rd ed. 1979,
G. Goodwin Ltd., London; J.E. Browning. "Aggiomeration”, Chemical and Engineering 1967,
pages 147 et seq.; "Perry's Chemical Engineer's Handbook", 5th Ed., McGraw-Hill. New
York 1973, p. 8-57.

In general, the agrochemical preparations comprise a range selected from the group
consisting of about 0.1 to about 99% by weight and about 0.1 to about 95% by weight, of
compounds of formula (1).

The concentration of compounds of formula (1} in wettable powders is. for example.
about 10 to about 30% by weight, the remainder to 100% by weight being composed of
customary formulation components. In the case of emulsifiable concentrates, the
concentration of compounds of formula (1) can amount to ranges selected from the group
consisting of about 1% to about 80% and about 5% to about 80% by weight. Formutations
in the form of dusts usually comprise in the range selected from the group consisting of
about 1% to about 30% by weight of compounds of formuia (17 and about 5% to about 20%
by weight of compounds of formula (1). For sprayable solutions comprise a range selected
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from the group consisting of about 0.05% to about 80% by weight of compounds of formula
(1} and about 2% to about 50% by weight of compounds of farmula (1). In the case of water-
dispersible granules, the content of compounds of formula (I) depends partly on whether the
compounds of formula (1} are in liquid or solid form and on which granulation auxiliaries,
fillers and the ke are being used. The water-dispersible granules, for example. comprise a
range selected from the group consisting of between about 1 and about 95% and between
about 10% and about 80% by weight.

In addition, the formulations of compounds of formula (1) mentioned comprise. if
appropriate, the adhesives, wetters, dispersants, emulsifiers, penetrants, preservatives,
antifreeze agents, solvents, fillers, carriers, colorants, antifoams, evaporation inhibitors, pH
regulaters and viscosity regulators which are conventional in each case.

The mixtures according to the invention can be applied via the soil either pre-
emergently or post-emergently. The mixtures according to the invention can also be applied
via the leaf. The mixtures according to the invention can be employed for seed dressing. It
is also possible to apply the mixtures according to the invention via an irrigation system, for
example via the water for irrigation.

ther Active Agents for Pharmaceutical/Vetgrinary Us

Additional pharmaceutical. pesticidal or veterinarily active ingredients, which
include. but are not limited to, parasiticidals including acaricides, anthelmintics,
endectocides and insecticides, may also be added to the compositions of the invention.
Anti-parasitic agents ¢an include both ectoparasiticisal and endoparasiticidal agents.
Veterinary pharmaceutical agents are well-known in the art (see e.g. Plumb’ Veterinary
Drug Handbook. $" Edition ed. Donald C. Plumb. Blackwell Publishing, (20085) or The
Merck Veterinary Manual, 9" Edition, (January 2005)) and include but are not limited to
acarbose, acepromazine maleate, acetaminophen, acetazolamide, acetazolamide sodium,
acetic acid acetohydroxamic acid, acetylcysteine, acitretin, acyclovir, albendazole albuterol
sulfate, alfentanil HCY, allopurinol, alprazolam, altrenogest. amantadine HCI, amikacin
sulfate. aminocaproic acid, aminopentamide hydrogen sulfate, aminophylline/theophylline,
amiodarone HCI amitraz, amitriptyline HCI, amiadipine besylate, ammanium chioride,
ammonium molybdenate, amoxicillin, amoxicillin, clavulanate petassium, amphotericin B
desoxycholate, amphotericin B lipid-based, ampicillin, amprolium HCI, antacids (oral),
antivenin. apomorphione HCt apramycin suifate. ascorbic acid asparaginase, aspiring.
atenolol, atipamezole HCI, atracurium besylate, atropine sulfate. aurnofin, aurothioglucose.
azaperone, azathioprine, azithromycin, baclofen, barbituates, benazeprit HCI,
betamethasone. bethanecho! chioride, bisacedyl, bismuth subsalicytate. bleomycin sulfate,
boldenone undecytenate, bromides, bromaocriptine mesylate, budenoside, buprenorphine
HCI, buspirone HCI, busulfan, butorphanal tartrate, cabergoline, calcitonin salmon, cakitral,
calcium saits, captoprit. carbenicillin indany! sodium carbimazole carboplatin, carnitine
carprofen, carvedilol, cefadroxil, cefazolin sodium. cefixime, cefoperazone sodium,
cefotaxime sodium, cefotetan disodium. cefoxitin sodium, cefpodoxime proxetil, ceftazidime,
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ceftiofur sodium, ceftiofur HCI. ceftiaxone sodium. cephalexin, cephalosporins, cephapinn,
charcoal {activated). chlorambucil, chloramphenicol. chlordiazepoxide, chlordiazepoxide +/-
clidinium bromide chlorothiazide, chiorpheniramine maleate, chlorpromazine HCI,
chlorpropamide. chlortetracycline, charionic gonadotropin {HCG), chromium, cimetidine,
ciprofloxacin, cisapride, cisplatin, citrate salts, clarithromycin, clemastine fumarate,
clenbuterol HCI. clindamygin. clofazimine, clomipramine HC!. clacnazepam, clonidine,
cloprostenol sodium, clorazepate dipotassium, clorsuton, cloxacillin. codeine phosphate
coichicine, corticatropin (ACTH}. cosyntropin, cyciophosphamide. cyclospornne,
cyproheptadine HCI, cytarabine, dacarbazine, dactinomycinfactinomycin D, daiteparin
sodium, danazol, dantrolene sodium. dapsone, decoquinate, deferoxamine mesylate,
deracoxib. deslorelin acetate. desmopressin acetate, desoxycorticosterone pivalate
detormudine HCI, dexamethaseone dexpanthenol dexraazoxane, dextran diazepam,
diazoxide ioral dichlorphenamide. dichlorves, driofenac sodium dicloxacillin
diethylcarbamazine citrate. diethylstilbestrol {DES,. difloxacin HCI, digoxmn.
dihydrotachysterol {DHT), dilttazem HCI, dimenhydnnate dimercaprol/BAL dimethy!
sulfoxide, dinoprost tramethamine, diphenylhydramine HCi disopyramide phosphate,
dobutamine HCI, docusate/DSS, dolasetron mesylate, domperidone, dopamine HCI.
doramectin. dexapram HCI, doxepin HCI. doxorubicin HCI, doxycycline. edetate calcium
disodium calcium EDTA, edrophonium chioride. enalapril’enalaprilat, enoxaparin sodium,
enrafloxacin, ephedrnine sulifate, epinephrine. epoetin/erythroporetin. eprinomectin,
epsiprantel, erythromycin, esmolol HCI, estradiol cypionate, ethacrynic acid/ethacrynate
sedium, ethanol (alcohol), etidronate sodium, etodolac, etomidate, euthanasia agents
w/pentobarbital. famotidine, fatty acids (essential‘omega), felbamate. fenbendazole.
fentanyl ferrous sulfate. filgrastim finasteride, fipronil. Hiorfenicol fluconazoie, flucytosine.
fludrocortisone acetate, flumazenil. flumethasone, flunixin meglumine. fluorouracil (5-FU},
fluoxetine. fluticasone propionate. fluvoxamine maleate, fomepizole (4-MP), furazolidone.
furosemide, gabapentin, gemcitabine HCL, gentamicin sulfate, ghmepiride, glipizide,
glucagon glucocorticod agents. glucosamineichondroitin sulfate. glutamine glybunde
glycenne iorali glycopyrrolate. gonadorelin, grisseofulvin, guaifenesin, halothane
hemoglobin glutamer-200 (oxyglobin®j, heparin hetastarch, hyaluronate sodium,
hydrazaline HC! hydrochlkorothiazide hydrocodone bitartrate hydrocortisone,
hydramarphone, hydraxyurea, hydroxyzine, ifosfamide, imidacioprid. imidocarb dipropinate.
impenem-cilastatin sodium, imipramine, inamrinone lactate, insulin. interferon alfa-2a
{human recombinant). wodide [sodium/potassiumj, ipecac {syrupj, ipodate sodwm, ron
dextran. isofturane isoproterenol HC!, isotretinein. isoxsuprine HC! itraconazole.
wermectin, kaoiin‘pectin, ketamine HC|, ketoconazate, ketoprofen. ketorolac tromethamine,
lactulose, leuprolide, levamisole, levetiracetam. levothyroxine sodium, lidocaine HCI,
lincomycin HCL. liothyronine sodium _lisinopril, Jomustine (CCNU), lufenuron, lysine,
magnesium, mannitol. marbofloxacin, mechlorethamine HCI, meclizine HCI. meclofenamic
acida medetomidine HC!. medium chain triglycerides, medroxyprogesterone acetate
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megestrol acetate, melarsomine, melatonin. meloxican, melphalan, meperidine HCI,
mercaptopurine, meropenem, metformin HCI, methadone HCI. methazalamide,
methenamine mandelate/hippurate, methimazole, methionine, methocarbamal,
methohexital sodium. methotrexate, methoxyflurane, methylene blue, methylphenidate,
methylprednisolone, metoclopramide HCI, metoprolol, metronidaxole, mexiletine HCH,
mibolerlone, midazolam HCI milbemycin oxime, mineral oil, minocycline HCI, misoprostol,
mitotane, mitoxantrone HCI, morante! tartrate, morphine sulfate, moxidectin, naloxone HCI,
mandrolone decanoate, naproxen, narcotic {(opiate) agonist analgesics, neomycin sulfate,
neostigmine, niacinamide, nitazoxanide, nitenpyram, nitrofurantoin, nitroglycerin,
nitroprusside sodium, nizatidine, novobiocin sodium, nystatin, octrectide acetate, olsalazine
sodium, omeprozole. ondansetron, opiate antidiarrheals, orbifloxacin, oxacilin sodium,
oxazepam, oxfendazole, oxibutynin chloride, oxymorphone HC!, oxytretracycline, oxytocin.
pamidronate disodium, pancreplipase, pancuronium bromide. paromomycin sulfate.
parozetine HCI, pencillamine, general information penicillins. penicillin G. penicilin V
potassium. pentazocine, pentobarbital sodium, pentosan polysulfate sadium, pentoxifylline.
pergolide mesylate. phenobarbital. phenoxybenzamine HCI, pheylbutazone, phenylephrine
HCL, phenypropanolamine HCI. phenytein sodium, pheromones, parenteral phosphate,
phytonadione/fvitamin K-1. pimobendan, piperazine, pirlimycin HCL, piroxicam, polysulfated
glycosaminoglycan, ponazuril. potassium chloride, pralidoxime chloride, praziquantel,
prazosin HCI, prednisolone/prednisane, primidone, procainamide HCI, procarbazine HCI,
prochlorperazine, propantheline bromide, propionibacterium acnes injection, propofol,
propranolel HCI, protamine sulfate, pseudoephedrine HCI, psyllium hydrophilic mucilioid,
pyrantel pamoate, pyridostigmine bromide, pyrilamine maleate, pyrimethamine. quinacrine
HCI, quinidine, ranitidine HCI, rifampin, s-adenosyl-methionine (SAMe). saline/hyperosmotic
laxative, selamectin, selegiline HCL/I-depreny!. sertraline HCI, sevelamer HCI, sevoflurane.
silymarin/milk thistie. sodium bicarbonate. sedium polystyrene sulfonate. sodium
stibogluconate. sodium suifate, sodum thiosulfate. somatotropin, sotalol HCI. spectinomycin
HCI, spironclactone. stanozalol, streptokinase, streptezocin. succimer. succinylcholine
chloride. sucralfate, sufentami citrate sulfachlorpyridazine sodium,
suifadiazineftrimethroprim. suifamethoxazole/trimethoprim. sulfadimentoxine.
sulfadimethoxine/ormetaprim, sulfasalazine, taurine, tepoxaline, terbinafline HC!. terbutaline
sulfate, testosterone, tetracycline HCI, thiabendazole, thiacetarsamide sodium, thiamine
HCI. thioguanine, thiopental sodium, thiotepa. thyrotropin, tiamulin, ticarcilin disodium,
tiletamine HCl/zolazepam HCI, tilmocsin, tiopronin, tobramycin sulfate, tocainide HC,
tolazoline HCI, telfenamic acid, topiramate, tramadol HCI, trimcinolone acetonide, trientine
HCI, trilostane, trimepraxine tartrate w/prednisolone, tripelennamine HCI, tylosin, urdosiol,
valproic acid, vanadium, vancomycin HCI, vasopressin, vecuronium bromide, verapamil
HCI, vinblastine sulfate, vincristine sulfate, vitamin E/selenium, warfarin sodium, xylazine
HC!, yohimbine HCI, zafirlukast. zidovudine (AZT), zinc acetate/zinc sulfate. zonisamide
and mixtures thereof.
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In one embodiment of the invention, other arylpyrazole compounds such as
phenylpyrazoles, as described above in the Background (e.g. fipronil, pyriprole), are known
in the art and are suitable for combination with the aryloazol-2-yl cyanoethylamino
compounds of the invention. Examples of such arylpyrazole compounds include but are not
limited to those described in U.S. Patent Nos. 6,001,384; 6,010,710; 6,083,519; 6,096,329:
6,174,540, 6,685,954 and 6,998,131 - each assigned to Merial, Ltd., Duluth, GA).

In another embodiment of the invention, nodulisporic acid and its derivatives (a
class of known acaricidal, antheiminitic, anti-parasitic and insecticidal agents) can be added
to the compositions of the invention. These compounds are used to treat or prevent
infections in humans and animals and are described, for example, in U.S. Patent No.
5,399,582, 5,962,499, 6,221,894 and 6,399,786. The composition can include one or more
of the known nodulisporic acid derivatives in the ar, including all sterecisomers, such as
those described in the literature cited above.

In another embediment of the invention, one or more macrocyclic lactones, which
act as an acaricide, anthelmintic agent and insecticide, can be added to the compositions of
the invention.  The macrocyclic lactones also include, but are not limited to, avermectins,
such as abamectin, dimadectin, doramectin, emamectin, eprinomectin, ivermectin,
latidectin, lepimectin, selamectin and milbemygins, such as milbemectin, milbemycin D,
moxidectin and nemadectin. Also included are the 5-oxo and 5-oxime derivatives of said
avermectins and milbemycins. Examples of combinations of arylpyrazole compounds with
macrocyclic lactones include but are not limited to those described in U.S. Patent Nos.
6.426,333; 6,482,425, 6,962,713 and 6,998,131 - each assigned to Merial, Ltd., Duluth, GA.

The macrocyclic lactone compounds are known in the art and can be obtained
commercially or through synthesis techniques known in the art. Reference is made to the
widely available technical and commercial literature. For avermecting, ivermectin and
abamectin, reference may be made, for example, to the work “lvermectin and Abamectin”,
1989, by M.H. Fischer and H. Mrozik, William C. Campbell, published by Springer Verlag.,
“Macrocyclic Lactones in Antiparasitic Therapy”, 2002, by J Vercruysse and RS Rew
published by CABI Publishing or Albers-Schénberg et al. (1981), “Avermectins Structure
Determination”, J. Am. Chem. Soc., 103, 4216-4221. For doramectin, “Veterinary
Parasitology”, vol. 49, No. 1, July 1993, 5-15 may be consulted. Fer milbemycins,
reference may be made, infer alia, to Davies H.G. et al., 19886, "Avermectins and
Mitbemycins”, Nat. Prod. Rep., 3, 87-121, Mrozik H. et al., 1983, Synthesis of Milbemycins
from Avermectins, Tetrahedron Lett., 24, 5333-5336, U.S. Patent No. 4,134,973 and EP 0
677 054.

Macrocyclic lactones are either natural products or are semi-synthetic derivatives
thereof. The structure of the avermectins and milbemycins are closely related, e.g., by
sharing a complex 16-membered macrocyclic lactone ring; milbemycins lack the glycosidic
moiety of the avermectins. The natural product avermectins are disclosed in U.S. Patent
No. 4,310,519 to Albers-Schénberg et al., and the 22,23-dihydro avermectin compounds
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are disclosed in Chabala et al.. U S. Patent No. 4 188,563, Mention is also made of Kitano,
U.S. Patent No. 4,468,390, Beuvry et al,, U.S. Patent No. 5,824,653, EP 0 007 812 A1,
U.K. Patent Specification 1 390 336, EP 0 002 916, and Ancare New Zealand Patent No.
237 086, inter alia. Naturally occurring milbemycins are described in Aoki et al., U.S. Patent
No. 3,950,360 as well as in the various references cited in “The Merck Index™ 12" ed.. S.
Budavari, Ed., Merck & Co., Inc. Whitehouse Station, New Jersey (1996). Latidectin is
described in the “International Nonproprietary Names for Pharmaceutical Substances
(INNY", WHO Drug Information. vol. 17, no. 4, pp. 263- 286, (2003). Semisynthetic
denvatives of these classes of compounds are well known in the art and are described, for
example, in U.S. Patent No. 5,077,308, U.S. Patent No. 4,859,657, U.S. Patent No.
4,963,582, U.S. Patent No. 4,855,317, U.S. Patent No. 4,871,719, U.S. Patent No.
4,874.749, U.S. Patent No. 4,427,663, U.S. Patent No. 4,310,519. U.S. Patent No.
4,199,569 U S Patent No. 5,055,586, U.S. Patent No. 4973711, U S. Patent No
4,978,677, U.S. Patent No. 4,920,148 and EP 0 667 054.

In another embodiment of the invention, the class of acaricides or insecticides
known as insect growth regulators {(IGRs}) can also be added to the compositions of the
invention. Compounds belonging to this group are well known to the practitioner and
represent a wide range of different chemical ciasses. These compounds aii act by
interfering with the development or growth of the insect pests. Insect growth regulators are
described, for example, in U.S. Patent No. 3,748.356; U.S. Patent No. 3,818,047; U.S.
Patent No. 4,225 568: U.S. Patent No. 4,798.837, U.S. Patent No. 4.751,225, EP 0 179 022
or U.K. 2 140 010 as weli as U.S. Patent Nos. 6,086,329 and 6,685,954 (both assigned to
Merial Ltd., Duluth, GA). Exampies of IGRs suitable for use include but are not limited to
methoprene, pyriproxyfen, hydroprene, cyromazine, fluazuron, lufenuron, novaluren.
pyrethroids. formamidines and 1-(2, 6-diflucrobenzoyl)-3-(2-fluoro-4-
(triflucromethyl)phenylurea.

An anthelmintic agent that can be combined with the compound of the invention to
form a compaosition can be a benzenedisulfonamide compound, which includes but is not
limited to clorsulon: or a cestodal agent, which includes but is not limited to praziquantel.
pyrantel or morante!

An parasiticidal agent that can be combined with the compound of the invention to
form a composition can be a biologically active peptide or proten including. but not limited
to, depsipeptides, which act at the neuromuscular junction by stimulating presynaptic
receptors belonging to the secretin receptor family resuiting in the paralysis and death of
parasites. In one embodiment of the depsipeptide, the depsipeptide is emodepside.

An insecticidal agent that can be combined with the compound of the invention to
form a composition can be a spinosyn (e.g. spinosad) or a substituted pyridylmethyl
derivative compound such as imidacloprid. Agents of this class are described above, and
for example. in U.S. Patent No. 4.742,060 or in EP 0 892 060. 1t wouid be welt within the
skill level of the practitioner to decide which individual compound can be used in the
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inventive formulation to treat a particular infection of an insect. For endoparasites,
parasiticides which can be combined include but are not limited to pyrantel, morantel, the
benzimidazoles (including albendazole, cambendazole, thiabendazole, fenbendazole,
febantel, oxfendazole, oxibendazole, triclabendazale mebendazole and netobimin),
levamisole, closantel. rafoxanide. nitroxynil, disophenol and paraherquamide For
ectoparasites, insecticides which ¢an be combined also include but are not limited to
pyrethoids, organophosphates and neonicotinoids such as imidacloprid. as well as
compounds such as metaflumizone, amitraz and ryanodine receptor antagonists.

Where appropnate the anthelmintic, parasiticidal and insecticial agent may also be
selected from the group of compounds described above as suitable for agrochemical use.
In general, the additional pesticidal agent is included in a dose of between about 0.1 ug
and about 10 mg. In one embodiment of the invention, the additional pesticidal agent is
included in a dose of between about 1 ug and about 10 mg. In another embodiment of the
invention, the additional pesticidal agent is included in a dose of about 5 to about 200 ng/kg
of weight of animal. In yet another embodiment of the invention, the additional pesticidal
agent is included in a dose between about 0.1 to about 10 mg/kg of weight of animal. In
still another embodiment of the invention, the additional pesticidal agent is included in a
dose between about 0 5 to 50 mg/kg.

The proportions. by weight, of the aryloazol-2-yl-cyanoethylamine compound and
the additional pesticidal agent are for example between about 5/1 and about 10.000/1.
However, one of ordinary skill in the art would be able to seiect the appropnate ratio of
aryloazol-2-yl-cyanoethylamino compound and the additional pesticidal agent for the
intended host and use thereof.

Another aspect of the invention is the process of making the aryloazal-2-yl-
cyanoethylamino compounds of the invention.

EXAMPLES
All temperatures are given in degrees Centigrade; room temperature means 20 to
25°C. Reagents were purchased from commercial sources or prepared following literature

procedures.

DCM = dichloromethane
THF = tetrahydrofuran
MeOH = methanol

EtOH = ethanol

EA = ethyl acetate

DMF = dimethylformamide
AcOH = acetic acid

TFA = trifluoroacetic acid
TEA= triethylamine

DIEA = diisopropylethylamine

42



10

15

O
W

(o
<

Proton and fluorine magnetic resonance (respectively 1H NMR and 19F NMR)
spectra were recorded on a Varian INOVA NMR spectrometer [400 MHz (1H) or 500 MHz
{1HYand 377 MHz (19F)]. Ali spectra were determined in the solvents indicated. Chemical
shifts are reported in ppm downfield of tetramethylsilane {TMS), referenced to the residual
proton peak of the respective solvent peak for 1H NMR. Interproton coupling constants are
reported in Hertz (Hz).

LC-MS spectra were either obtained using a Thermofinnigan AQA MS ESI
instrument, using @ Phenomenex Aqua 5 micron C18 125A 80 x 4.80 mm column and a
lingar gradient from 55% methanol: 1% acetonitrile in water to 100% methanol over 3
minutes. 100% methanol was maintained for 2 minutes. Alternatively, LCMS spectra were
obtained wusing an Agilent 1200SL HPLC equipped with a 6130 mass
spectrometer operating with electrospray ionization: chromatographic data were obtained
using a Shimadzu Shim-pack XR-0ODS, 3.0 x 30 mm, 2.2 micran particle size column and
a water:methanol gradient from 15% methanol to 95% methanol in 2.2 minutes under a 1.5
mt/min flow; a hold at 95% methanol was applied at the end of the gradient for 0.8
minutes: and both water and methanol mobile phases contained 0.1% formic acid.

ENERAL SYNTHETIC PROCEDURES

The compounds of formula (1) may be prepared by the application or adaptation of known

methods (i.e. methods heretofore used or described in the chemical literature).
- Z—R

W /Q\N FFC’ Rs v ’

I —{C)a |

X, g {c) ‘ﬁ N (1)

Y R, N R,

For example, compounds of formula (1) are obtainable by a process wherein compound (I1)
is reacted with compound (I)) wherein R.. Ry, Re. Rg, R;, P.Q, V. W. X, Y. Z, and a are as

defined above for the compounds of formula (1} and T is a leaving group such as a haiogen
atom, methanesulfonyl, trifluoromethanesulfonyl, toluenesulfonyl and the like.

z R
N R 7 N R z2—R
W= T Rey T/ (1 w = T Ry 7
)1k N G N ——— )|( . /N—*C)aTN\
- //"'\. ¢ S o f \
yo PR, M |Iz base oOP R, LR

(m n

The reaction is generally carried out in the presence of a base in a solvent.

The base to be used in this reaction includes. for example but not limited to.
Inorganic bases such as sodium carbonate. potassium carbonate and the like, organic
bases such as dimethylaminopyridine, triethylamine, diisopropylethylamine, 1.8-
diazabicyclo [5.4.0]-7-undecene and the like.
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The solvent to be used in the reaction includes, for example but not iimited to,
ethers such as diethylether, tetrahydrofuran and the like, halogenated hydrocarbon such as
such as methylene chioride, chioroform 1 2-dichloroethane and the like.

The reaction temperature is usually in the range of -78°C to 150°C. preferably in
the range of -20°C to 80°C and the reaction time is usually in the range of 1 to 72 hours.

After completion of the reaction, the compounds of formula (1) can be isolated by
employing conventional methods such as adding the reaction mixture to water, extracting
with an organic solvent, concentrating the extract and the like. The isolated compound of
formuta (1} can be purified by a technique such as chromatography, recrystallization and the
like. if necessary.

The compounds of formula (la} may be prepared by the application or adaptation of
known methods of amide formation (i.e. methods heretofore used or described in the
chemical literature).

0
W= R R, >¥R7
e,
Yy~ P R, lN R,

Many procedures are available for forming amide bonds between an amine derivative such
as the a-amino nitrile derivatives of formula (I} and a carboxylic acid with the use of
coupling agents. Procedures have been developed which use reagents such as
carbodiimides as amide coupling agents These carbodiimides include for example
dicyclohexylcarbodiimide {DCC), diisopropylcarbodiimide (RIC), 1-(3-dimethylaminopropyl}-
3-ethylcarbodiimide hydrochloride {(EDC) and the like, Catalysts such as 1-
hydroxybenzotriazole (HOBT) and derivatives thereof have also been used. A summary of
such methods is found in “Comprehensive Organic Transformations”, R.C. Larock, VCH
Publishers (1989) pp. 972-972. An overview of such transformations is also available in
“March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure (Sixth
Edition)". Michael B. Smith and Jerry March, Wiley-Interscience Publishers. {(2007). pp
1431-1434

Another general reaction for the preparation of amides is the treatment of acyl
halides with amine. Such a transformation is well known to those skilled in the art and an
overview of such transformations is available in “March’s Advanced Organic Chemistry:
Reactions, Mechanisms. and Structure {Sixth Edition)”, Michael B. Smith and Jerry March,
Wiley-Interscience Publishers. (2007). pp 1427-1429.

The g-amino nitrite derivatives of formula {1} can be prepared in one step by the
treatment of carbonyl compounds of general formula (IV) with a suitable cyanide source
such as sodiumn cyanide, potassium cyanide, trimethylsilyl cyanide and the like, with amines
of general formula Rs-NH; such as ammonia, methyl amine and the like and generally in
presence of ammonium salt such as ammonium chloride and the like. Those skilled in the
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art will recognize this as the Strecker synthesis {see e.g. page 1391 in "March's Advanced
Organic Chemistry. Reactions, Mechanisms. and Structure (Sixth Edition)”, Michael B
Smith and Jerry March, Wiley-Interscience Publishers, (2007).

R
TYENGULA |3 Ry-NH, W7 N=Q 3 R
(. e fORTT R — =) I N-—(Cla——N
YT P R, O© yaniles YTUP R, 1 on
N 6
av) mn

The carbonyl compounds of formula {IV} can be prepared by treatment of a NH-
arylo-azole of general formula (V) with compound of general formula (VI} wherein, Ry, R,
Rs, Re, Re, Ry, P.Q, V, W, X, Y, a, mand n are as defined above for the compounds of
formula (1) and T is a leaving group such as a halogen atom, methanesulfonyl,
trifluoromethanesulfonyl, toluenesulfonyl and the like.

Rs
T -?C)a—”—R 5
VIV//V\{:;QNH R 2w v;v//vj?O\N ?C;) —"—R
R : P 2 s
XQ‘\Y/NP base X\\Y L R, 0
(V) {(v)

The reaction is generally carried out in the presence of a base in a solvent.

The base to be used in this reaction includes, for example but not limited to,
inorganic bases such as sodium carbonate, potassium carbonate and the like, organic
bases such as dimethylaminopyridine, triethylamine, diisepropylethylamine, 1,8-
diazabicyclo [5.4.0]-7-undecene and the like,

The solvent to be used in the reaction includes, for example but not limited to, acetone,
ethers such as diethylether, tetrahydrofuran and the like, halogenated hydrocarbon such as
such as methylene chioride, chloroform, 1,2-dichloroethane and the like.

The reaction temperature is usually in the range of -78°C to 150°C, preferably in
the range of -20°C to 80°C and the reaction time is usually in the range of 1 to 72 hours.
After completion of the reaction, the compounds of formula (IV) can be isolated by
emplaying conventional methods such as adding the reaction mixture to water. extracting
with an organic solvent. concentrating the extract and the like. The isclated cornpound of
formula (V) can be purified by a technique such as chromatography. recrystailization and
the like, if necessary.

The 2H-NH-arylo-azole of formuta (Va), {formula (V) with P=N), are generally
represented as their tautameric structure 1H-NH-arylo-azole (Vb). Specifically, 2H-
benzotriazole of formula (Vc) and 2H-indazole of formula (Ve) are generally represented as
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their alternative tautomeric forms. respectively 1H-benzotriazole of formuias (Vd) or (Ve)
and 1H-indazole of formula (Vg).

A discussion on tautomerism of heterocycles can be found in “The Tautomerism of
Heterocycles. Advances in Heterocyclic Chemistry Supplement 17, eds. José Elguero
Claude Marzin, Alan R, Katritzky and Paolo Linda, Academic Press Publishers, (1976).

10

-V V , ,

w ’ \V;Q\ w - Q\\ W,'v /“N\ w/’V N\\ W//v ' n\ W' . 'v - W"’v > AXN

L ’lk L NT T wel | N :|[ N N /ﬂjy
(Va) (Vb) (Ve) {vd) (Ve) (V) (Va)

When carbonyl compounds of formula (IVa) were prepared by treatment of a 1H-
15 NH-arylo-azole of general formula (Va) with compound of general formula (VI), regicisomer
carbonyl compounds of formula (IVb) were also usually obtained. Those could be separated
from desired carbonyl compounds of formula ({Va) by standard technigue of purification
known by persons skilled in the art such as, but not limited to, fiquid chromatography using
normal phase or reverse phase silica column and crystallization.

R
(3 R
T—*C)a—t,_.{ :
w/,V\ii/..Q\\ R, © (Vl) W/lv\p'ﬁq _'? c; R, wf,V /Q\\
)I( i N )I(Q )Q N [ )a'(o + Xs. | )
SYOON base Yo N R, Y© N _R,
(Va) r 02 v
(IVa) ¢ 5. (V)
20 o R

Those 1H-NH-arylo-azole compounds of general formula (Va) not commercially
available can be prepared by the application or adaptation of known methods (i €. methods

to
‘N

heretofore used or described in the chemical literature).

For exampie, a general method of preparation of 1H-benzotriazole of formula (Vd;
or (Ve} wherein. Ry, Ry, V. W. X, Y, m and n are as defined above for the compounds of
formula (I) can be found in Organic Synthesis. Coll. Val. 3. p.106 (1855) and in Journai of
Heterocyclic Chemistry, volume 22, (1985), pp. 1165-1167. Halogenation of 1H+-

30} benzotriazole of formula (Vd) or (Ve) can be achieved by adapting procedures described in
the literature such as ones described by R, H Wiley and K. F. Hussung in Journal of the
American Chemical Society, (1857), pages 4395-4400 and by K. Kopanska et al. in
Bioorganic & Medicinal Chemistry, volume 13 (2005} page 3601 and in Bioorganic &
Medicinal Chemistry. volume 12 (2004), pages 2617-2624.
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5 A general method of preparation of 1H-indazoie of formula (Vg) wherein, R-, R,. V.
W, X, ¥, m and n are as defined above for the compounds of formula (I) was reported in the
literature by R. A. Bartsch and Il-Woo Yang in Journal of Heterocyclic Chemistry, valume
21, (1984}, pp. 1063-1164 and recently by the team of Valérie Collot and Sylvain Rault in

Bioorganic & Medicinal Chemistry Letters, volume 11 (2001), pages 1153—1156 and volume
10 17 (2007), pages 3177~3180.

In one embodiment of the invention, carbonyl compounds of formula {(IVa), wherein

Q is alkoxymethylene (Q=C-ORy3) or methylene (Q=CH), are formed by oxidation of the
alcohol compounds of farmula (Vila).

13
w” V\/fQ\ R C; Oxidation w’/v =Q Ry
! N- _I_ o { —
X, /-‘-\.N"‘ ( a R X :L-— ’N (C)a R
Y R, OH y N R, O
{Vlla)

(Iva)

Such a transformation is well known 1o those skilled in the art, a summary of such

methods 15 found in "Comprehensive Organic Transformations®. VCH Publishers. {1989}
20 RC Larock pp. 604-614. For example, it can be realized with dimethylsufoxide-based
reagents such as reacting oxalyl chloride with dimethylsufoxide at low temperature, those
skilled in the art will recognize this as the Swern oxidation. It can also be realized by nitroxyl
radical, 2,2 6 B-tetramethylipiperidine-1-oxyl free radical (TEMPO) and related reagents and
with hypervalent iodine reagents such as the so called Dess-Martin Periodinane reagent
(see e.g. page 1715-1728, “Oxidation or Dehydrogenation of Alcohols fo Aldehydes and
Ketones™ in "March’s Advanced Organic Chemistry: Reactions. Mechanisms, and Structure
{Sixth Edition)”. Michael B. Smith and Jerry March, Wiley-Interscience Publishers, (2007)).
The solvent to be used in the reaction includes, for example but not limited to, ethers such
as diethylether, tetrahydrofuran and the like, halogenated hydrocarbon such as such as
30 methylene chloride. chloroform, 1,2-dichloroethane and the like. The reaction temperature

is usually in the range of -78°C to 150°C, preferably in the range of -78°C to 50°C and the

reaction time is usually in the range of 1 to 72 hours.

I
4]

In another embodiment of the invention, free alcohol compounds of formula (Vlla),
35  wherein O is alkoxymethylene (Q=C-OR,3) or methylene (Q=CH), are formed by cleavage
of a protecting group on the corresponding protected alcohol compounds of formula (Vllia)
wherein Ry, is a hydroxyl protecting group. Hydroxyl protecting group to be used in the
reaction includes, for example but not limited to, ethers, such as para-methoxybenzyl ether,
and silyl ethers, such as tert-butyldimethylsilyl ether, (see e.g. “Protection for the hydroxyl
4H)  group’ pages 16-299 in “Protective Groups in Organic Synthesis (Fourth Edition)®, eds.
Peter G. M. Wuts and Theodora W, Greene, Wiley-Interscience Publishers, (2007}).
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R Hydroxyl Protecting

w"v\v,:Q\ ;s Group Cleavage VN _..qa R,
N—-({C)a R : W
x:; /,,4;-.:.‘,Nf | 5 'X — !N 1C)a —[_R 5
Y R, OR 12 N N R, OH
(Villa) (Vila)

In another embodiment of the invention, compounds of formula (VIlIb) are formed
by treating compounds of formula (fXa} with aicohol of formula Ry,-OH and a base such as.
10 but not limited to. potassium hydroxide, sodium hydroxide and the like.

R OR,,
w..._V\_. oW 3 M izt -V 4 R,
N— C)a_ --R eterocyc ization w e |

[ I [ s - " | N—({C)a R
X-. TN H R OR X S i S

Y NO, ¢ 12 R ,7—OH Xy N R, OR,,

Base
(1Xa) (VIlIb)

The synthes:s of 3-alkoxy-2-substituted 2H-indazoles has been descnbed in the
chemical literature such as in Journal of Organic Chemistry 2006. 71. 2687-2685 ("N N-

13 Bond-Forming Heterocychzation Synthesis of 3-Alkoxy-2H-indazoles” by A D. Mills, M Z.
Nazer, M. J. Haddadin and M. J. Kurth) and in Journal of Combinatorial Chemistry. 2007, 9,
171-177 ("Synthesis of a Library of 2-Alkyl-3-alkyloxy-2H-indazole-8-carboxamides™ by A.D.
Mills, P, Maloney, E. Hassanein, M. J. Haddadin and M. J Kurth). However none of the
foregoing publications describe the synthesis of compound of formula (VIllb}.

0

In another embodiment of the invention. compounds of formula {Vllic are formed
by heterocyclization of compounds of formula {1Xa) when treated with a reducing agent

such as zinc.
¥ V‘ IIIIII R 3 ) 1 /V- N R
W w \N lC) R Heterocyclization W 3
’l‘f 2 "\ H { : OR s Zinc - )l( A “N_1CM R
. Y Noz R p 12 \.Y,_.- N R . OR .
a3 (1Xa) (Vilic)

The synthesis of 2-substituted 2H-indazoles from 2-nitrobenzylamines derivatives
has been described in the chemical literature such as in Synlett, 2007, 16, 2509-2512 ("A
M) Novel and Efficient Synthesis of 2-Aryl-2H-indazates via SnCl,-Mediated Cyclization of 2-
Nitrobenzylamines™ by Da-Qing Shi et alj, in Journal of the Chemizal Socsety. Perkin
Transactions 1. 1873, 3 319-324 {*Pyrazolopyndings Part!l. Preparation of 3-Substituted
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2-Aryl-2H-pyrazolo[4,3-b)pyridines. Acid-catalysed Cyclisation of 2-Arylamino-methyl-3-
nitropyridines” by H. E. Foster and J. Hurst) and in Tetrahedron, 1998, 54, 3197-3206 (“2-
Substituted Indazoles from Electraogenerated Ortho-nitrosobenzylamines” by B.A. Frontana-
Uribe and C. Moinet). However none of the foregoing publications describe the synthesis of
compound of formuia (Vllic).

in another embodiment of the invention. compounds of formula (Vllid) are formed
by reacting aldehydes of formula (Xa) with compounds of formula (XI) in presence of a
reducing agent such as, but not limited to, sodium cyanoborohydride, sodium borehydride.
sodium triacetoxyborohydride. L-selectride® (Iithium tri-sec-butyl(hydrido)borate),
decaborane and the like.

Rs
HZN"$C)3—1——R .
R OR
//N\ 4 ” /N R
W o o« W T\N —Jca)a—|—- R
K\ <N Reduci ) S f s
Y NO, ucing agent Sy N R, OR,,
(Xa) (Vind)

The solvent to be used in the reaction includes, for example but not limited to,
ethers such as diethylether, tetrahydrofuran and the like, halogenated hydrocarbon such as
such as methylene chloride, chloroform, 1,2-dichloroethane and the iike. The reaction
temperature is usually in the range of -78°C to 150°C, preferably in the range of 0°C to
80-C and the reaction time 1s usually in the range of 1 to 72 hours.

The compounds of formula {IXa) can be prepared by treating aldehydes of formula
{X) with compounds of formula (X!} and a reducing agent such as. but not limited to, scdium
cyanoborohydride, sodium borohydride, sodium triacetoxyborohydride, L-selectride™ {lithium
tri-sec-butyl{hydrido)borate), decaborane and the like.

Rs
HZN—‘C)a—- l —R
R OR
/,.V\ R ¢ " /,V - B h}
O
- L H 5
x\'Y’ ‘Noz Reducing agent XQY/ \‘Noz R, OR,,
(X) (IXa)

Such a transformation is well known to those skilled in the art and is known as
reductive amination, a summary of such methods is found in "Comprehensive Organic
Transformations”, VCH Publishers, (1989), R.C. Larock. pp. 421-425. The solvent to be
used in the reaction includes. for example but not limited to, ethers such as diethylether,
tetrahydrofuran and the like, halogenated hydrocarbon such as such as methyiene chloride,
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chioroform. 1.2-dichloroethane and the like. The reaction temperature 1s usually in the
range of -78"C ta 150°C, preferably in the range of 0°C to 80°C and the reaction time 1s
usually in the range of 1 to 72 hours.

Alternatively. the compounds of formula (IXa) can be prepared by treating
compounds of formula {XI) with compounds of formula (XI1) where T 1s a lkeaving group such
as a halogen atom, methanesulfonyl. triflucromethanesulfonyl, toluenesulfonyl and the like.

Rs
HN—(Cla- R,
-V R 4 OR 12
w N ,/T {XU w//v\ N R 3
X L\ e ! H/ ”* 1C)a '—l——Re,
Y™ "No, Xoy~ “No, Re  ORu
(X

{Xa)

¥hen not commercially available. the akdehydes of formula {1Xa) can be prepared
by oxidative cleavage of the alkene moiety of compound of formula (XIll) wherein R-, and
R:¢ are independently selected from C1-C4 alkylcarbonyl and C1-C4 alkyl

R,
HN -(Cla—T—R,
V R‘ OR 12
W *iL/“\zT--Ru_ oy glvi"’\ “~o
) SN R s x ”i
Y NO, Y~ \NOQ
(XII) X

Such a transformation is well known to those skilfed in the art and can be realzed
for example with ozone, potassium permanganate and sodium metaperiodate The process
may be carrned out optionally in a soivent such as methylene chionde. dethyiether,
chloroform and generally at temperatures between about -100 and about 100°C. A
summary of such methods is found in “Comprehensive Organic Transformations™, VCH
Pubtishers, (1889). R.C. Larock, pp. 595-596.

The alkene compounds of formula (X}, wherein R4 and Rys are independently
selected from C1-C4 alkylcarbonyl and C1-C4 alkyl, can be prepared from coupling
reactions of compaund of formuia (XiV}, wherein R.q is haiogen atom or
trifluoromethanesulfonyl and the like. with compound of formula {XV}, wherein M is
trialky!tin. beronic acid or boronate ester and a patladium catatyst
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Such a transformation using compound of formula (XV), wherein M is trialkyltin, is
known to those skilled in the art as the Stille coupling. A description of such methods is
found in "March’'s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure
(Sixth Edition)”. Michael B. Smith and Jerry March, Wiley-Interscience Publishers, (2007)
pp. 792-795.

The solvent to be used in the reaction includes. for exampie but not limited to,
ethers such as tetrahydrofuran, dioxane and the like, halogenated hydrocarbon such as
such as 1,2-dichloroethane and the like, aromatic solvent such as benzene, toluene, xylene
and the like. The reaction temperature is usually in the range of 0°C to 200°C, preferably in
the range of 20°C to 120*C and the reaction time is usually in the range of 1 to 72 hours.

The compounds of formula (XIVa), wherein R.g is halogen atom. can be prepared
from compounds of formuia (XV) wia formation of diazonium salt from corresponding aniline
and treatment with cuprous halides.

NaNO, , acid
vy""v\ll/NHz or tert-butylnitrite WGV\,-R -
. - (
X, or isgamylnitrite '
VoMo, —— - &Y/\Noz
XV Copper halide XIVa)

Such a transformation is known to those skilled in the art as the Sandmyer reaction
(see e.g. “March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure
{Sixth Edition)”, Michael B. Smith and Jerry March, Wiley-Interscience Publishers (2007)
pp. 984-985).

The compounds of formula (1i); wherein V is nitrogen or C-R,, Ryz is halogen and R;
and Ry, are either together or independently of each another. halogen or hydrogen: can be
achieved by halogenation of the corresponding precursor compound af formula (lg) using
electrophilic halogenating agent known in the art such as, but not limited to, V-
iodosuccinimide, N-bromosuccinimide, N-chlorosuccinimide, Selectfiuor® [1-chloromethyl-
4-fluoro-1 4-diazoniabicyciof2.2.2]ectane bis-(tetrafiucroborate)] and the like.
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The compounds of formuia (Ig) wherein p is 1 or 2 can be achieved by oxidation of
the corresponding precursor compound of formula (If) using conventional oxidizers known
in the art.

o
S\ ‘ / S'\ F
_._V-AE#Q‘N"'\ { H /\r/ CF, Oxidation ',V\(/Q”N-’\J,H /\lr CF,
RS S QL e et S
‘X::Y) P /’ i x"':Y !// 8
N O N
(If) (ig)

It will be appreciated by persons skilled in the art that, within aspect of the
processes described above; the order of the synthetic steps employed may be varied and
will depend inter alia on factors such as the nature of other functional groups present in a
particular substrate, the availability of key intermediates. and the protecting group strateqy
{if any) to be adopted (see e.g. “Protective Groups in Organic Synthesis (Fourth Edition)",
eds. Peter G. M. Wuts and Theodora W. Greene. Wiley-Interscience Publishers, (2007)).
Clearly. such factors will also influence the choice of reagents for use in the said synthetic
steps

Compounds of Examples 1 to 10 and 52 to 58 were prepared according to the general
reaction scheme:

‘.R
0 {3
Y 5 R T Nacn N \KNHZ cix PN
!\__ N\\ ~ ',\ N\ H e ., .+ CN B /"--.",/
Re-# X N )— R,-/ 7N NHCL Ry ¢ N e i
G - N = Ay =N — — &4 & N
et KsCO3 }‘ My R/\b = NaHCQ, aq. _‘_;i? \'7'"""
Rig ‘R11 Kl (zat.) Ryo h" MeOH 0 Ry EtOAz Ry \=,,;-£\
Acetone or DIEA, DCM R.-’ Ry
18

Final product

V=C-Ry W=C-Rs X=C-Ry, Y =C-Ryy,

Q=P=N;

R; = R,=H a=1: R, = methy!, butyl or CH,OH, Rg = H
Z = C(0); Ry = p-phenyl-R
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EXAMPLE 1. N-[24{5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.001)

4-trifluoromethoxybenzoyl chioride (0.34 g) was added to a solution of 2-amino-3-
(5-chloro-2H-benzotriazol-2-yl)-2-methylpropionitrile (0.3 g) in dry DCM mixed with TEA
(0.27 mL). The reaction mixture was stirred 48 hours at room temperature. Silica gei was
added to the reaction mixture and solvent evaporated under reduced pressure. The
resulting crude product loaded on silica gel was purified by chromatography (SiO,,
heptane/EA) to afferd the title compound as a white soiid (0.3 g, 54%). Rf =0.7 (1:1
EA/heptane). MS (ES): M/Z [M+H]=424. 1H NMR; (400 MHz, DMSO-dg): 1.74 (s. 3H), 5.39-
548 (m, 2H). 7.48 (dd, J =91, 1 9 Hz, 1H), 7.51 (br d. J =8.0 Hz. 2H). 7.93 (m, 2H), 8.01
idd, J =9.1. 06 Hz, 1H), 8.13 (dd, J =19, 0.6 Hz. 1H) and 8.92 (s, 1H). 19F NMR (376
MHz, DMSO-dg): -57.09 (s, 3F).
The starting material, 2-amino-3-(5-chloro-2H-benzotriazol-2-yh-2-methylpropionitrile. was
prepared as follows:

a. A mixture of S§-chioro-1H-benzotriazoie (8 g), chloroacetone (6.5 mL}
potassium carbonate (9.5 g) and potassium iodide (0.5 g) was stirred in
acetone (90 mL) at room temperature for 48 hours. The reaction mixture was
fitered and the filtrate concentrated under reduced pressure to give a residue
that was purified by chromatography (SiO,, heptane/EA) to afford 1-(5-chloro-
2H-benzotriazol-2-yl}-propan-2-one as ciear oi [1.8 g, 16%, Rf =06 (11
EA/heptane)]). The two other regicisomers were also isolated, 1-(6-chloro-1H-
benzotriazol-1-yl)}-propan-2-one [3.8 g, 35%, Rf =0.45 (1:1 EA/heptane)] and 1-
{5-chloro-1H-benzotriazot-1-yh-propan-2-one {32 g. 29% Rf =035 {11
EA/heptane)].

b. Ammoma was charged into methanol (50 mlL) at -78°C for 5 min. The solution
was allowed to warm to room temperature and was then treated with sodium
cyanide (0.7 g), ammonium chloride (0.9g} and 1-(5-chloro-2H-benzotriazol-2-
yl)-propan-2-one (2.25 g). The reaction mixture was stirred for 6 days at room
temperature before being concentrated under reduced pressure. The residue
was taken into ethy! acetate, fitered and the filtrate concentrated under
reduced pressure to give a residue that was purified by chromatography (SiO,.
heptane/EA}) to afford 2-amino-3-(5-chloro-2H-benzotriazol-2-yl)-2-
methylpropicnitrile as 2 hght yellow solid (2.0 g 79%) Rf =026 (11
EA/heptane).

EXAMPLE 2. N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethy!(]-4-
trifluoromethylbenzamide (compound No 1.002}

Using a procedure simiiar to that described in Example 1. except using 4-
trifluoromethylbenzoyt chloride, the title compound was isolated as a white solid (0.12 g,
71%). Rf =0.65 (1:1 EA/heptane). MS (ES): M/Z [M+H]=408. 1H NMR: (400 MHz, DMSO-
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ds): 1.75 (s, 3H), 5.40-5.52 (m, 2H), 7.48 (dd, J =9.1, 1.9 Hz, 1H), 7.88-7.93 (m, 2H}), 7.99
fbrd J=7 8 Hz, 1H), 8.03(d. J=06Hz 1H) 813 (dd, /=19 06 Hz 1H)and 8.04 (s 1H}
EXAMPLE 3. N-2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethyithiobenzamide (compound No 1.003)

Using a procedure similar to that described in Example 1, except using 4-
triluoromethylthiobenzoyl chloride, the title compound was isolated as a white solid (1.4 g,
75%). Rf =0.65 {1.1 EA/heptane). MS (ES): M/Z [M+RH]=440. 1H NMR: (400 MHz, ODMSO-
ds): 1.74 (s, 3H), 5.39-5.50 (m, 2H), 7.48 (dd, J =9.1, 1.9 Hz, 1H), 7.85-7.92 (m, 4H), 8.01
(dd. J =9.1, 0.7 Hz. TH}, 813 (dd, J =19, 0.6 Hz, 1H) and 8.0t (s. 1H) 19F NMR (376
MHz, DMSO-ds). -41.93 (s, 3F).

EXAMPLE 4. N-J2-{5-Chloro-2H-benzotriazo)-2-yl}-1-cyano-1-methylethyl]-4-
phenoxyhbenzamide (compound No 1.032)

Using a procedure similar to that described in Example 1. except using 4-
phenaoxybenzoyl chionde, the title compound was isolated as a white solid (57 mg, 65%).
MS (ES): M/Z [M+H]=432. 1H NMR: (400 MHz, DMSO-d): 1.74 (s. 3H), 5.40-5.46 (m, 2H),
7,04-7 16 (m. 4H), 7.20-7.27 {m, 1H}, 7.42-7.51 {m, 3H), 7.82-7.88 {m. 2H). 7.99-8.05 (m,
1H), 8.12-8.15 (m, 1H,} and 8.74 (s, 1H}.
4-Phenoxybenzoy! chioride was prepared by reacting 4-phenoxybenzoic acid with oxaly!
chioride.

EXAMPLE 5. N-[2-{2H-Benzotriazol-2-yl)-1-cyano-1-methylethyl)-4-
trifluoromethoxybenzamide {compound No 1.004)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(2H-benzotriazol-2-yi)-2-methylpropionitrile, the title compound was isolated as a white solid
(0.1 g, 51%) Rf =0.55 (1:1 EA/heptane). MS (ES): M/Z [M+H]=390. 1H NMR: (400 MHz.
DMSO-Gs): 1.75 (s, 3H}. 5.39-5.49 (m. 2H). 7.45 (br s. 2H). 7.51 (d, 4 =8.0 Hz, 2H), 7.84 {br
d, J =7.5 Hz, 4H) and 8.93 (s, 1H).
2-Amino-3-(2H-benzotriazol-2-yl)-2-methylpropionitrite  [1.8 g, 87%. Rf =02 (11
EA/heptane)] was prepared using a procedure similar to that described in Example 1, part a
and b, except starting from 1H-benzotriazole.

EXAMPLE 6. N-[2-(2H-Benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide {compound No 1.005)

Using a procedure similar to that descnbed in Exampie 1. except using 2-amino-3-
(2H-benzotriazol-2-yl)-2-methylpropionitrile, described in  Example 5 and 4-
trifluoromethylthicbenzeoy! chlonide, the btle compound was isolated as a white solid (0.12 g.
59%). Rf =0.6 (1:1 EA/heptane), MS (ES): M/Z [M+H]=406. 1H NMR; (400 MHz, DMSO-dg):
1.75 (s, 3H) 5.38-5.50 (m. 2H), 7.46 (dd. J=6.6. 3.1 Hz, 2H), 7.85-7.95 (m. 6H} and 9 01
(s, TH).

EXAMPLE 7. N-[1-Cyano-1-methyl-2-{5-methyl-2H-benzotriazol-2-yl)ethyl]-4-
trifluoromethoxybenzamide (compound No 1.006)
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Using @ procedure simifar to that described in Example 1, except using 2-aming-2-
methyl-3-(5-methyl-2H-benzotriazol-2-yl)propionitrile, the title compound was isolated as a
white solid (0.09 g. 45%). Rf =0.6 {1:1 EA/heptane). MS (ES): M/Z [M+H]=404. 1H NMR:
{400 MHz, DMSO-ds}: 173 (s. 3H). 245 (s, 3H) 5.34-543 {m. 2H) 7.30 (dd, /=88 1.4
Hz, 1H), 7.52 (d, J =8.0 Hz. 2H), 7.68 (d. J =1.0 Hz, 1H), 7.82(d, J =8.8 Hz, 1H), 7.90-7.97
(m, 2H) and 8.91 (s, 1H). 19F NMR (376 MHz, DMSO-dy): -57.08 (s, 3F).

2-Aming-2-methyl-3-{5-methy!-2H-benzotriazol-2-yl)propionitrile {21 g, 92%, Rf
=02 (1:1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1, part a and b, except starting from 5-methyl-1H-benzotriazole.

EXAMPLE 8. N-[1-Cyano-1-methyl-2-(5-methyl-2H-benzotriazol-2-yi)ethy[}-4-
trifluoromethylthiobenzamide (compound No 1.007)

Using a procedure similar to that described in Example 1, except using 2-amino-2-
methyl-3-(5-methyl-2H-benzotriazol-2-y!propionitrile.  described in Example 7, and 4-
triflugromethylthiobenzoy! chloride, the title compound was isolated as a white solid {0.12 g,
57%). Rf =0.65 (1:1 EA/heptane). MS (ES): M/Z [M+H]=420. 1H NMR: (400 MKz, DMSO-
Os) 1.73 {s. 3H). 245 {s, 3H), 5.34-544 (m. 2H) 7.30 (dd, J =8.8, 1.4 Hz. 1H), 768 (d. J
=1.0 Hz, 1H), 7.82 (d, J =8.8 Hz, 1H), 7.84-7.94 {m, 4H) and 8.91 (s, 1H} 19F NMR (376
MHz, DMSO-d,). -41.94 (s, 3F).

EXAMPLE 8. N-2-{5-Chloro-6-methyl-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.040)

Using a procedure similar to that described in Exampte 1, except using 2-amino-3-
{5-chloro-6-methyl-2H-benzotriazol-2-yl)-2-methylpropionitrite (30 mg). the title compound
was isolated as a white solid (125 mg, 79%). Rf =0.65 (1:1 EA/heptane). MS (ES). M/Z
[M+H]=438. 1H NMR: (400 MHz, DMSO-dg):. 1.73 (s, 3H), 2.46 (s, 3H), 5.38 (d. J =13.4 Hz,
1H). 544 (d. J =13.3Hz. 1H). 7.52 (d. J =8.0 Hz, 2H). 7.63 (4. J =8.8 Hz. 2H), 7.96 (s 1H).
8.13 (s, 1H) and 8.92 (s, 1H). 19F NMR (376 MHz, OMSO-d,): -57.08 (s, 3F).

2-Amino-3-(5-chloro-6-methyl-2H-benzetriazol-2-yl}-2-methylpropionitrile 2.1 g,
92%. Rf =0.2 {1:1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1, part a and b. except starting from 6-chioro-5-methyl-1H-benzotriazole.
EXAMPLE 10. N-[2-(5-Chloro-6-methyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-
4-trifiuoromethylthiobenzamide {compound No 1.041)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-chioro-6-methyl-2H-benzotriazol-2-yl)-2-methylpropionitrile (90 mg, described in Example
9) and 4-trifluoromethylthiobenzoyl chloride (0.1 mL), the title compound was isolated as a
white solid (152 mg, 93%). Rf =0.6 (1.1 EA/heptane). MS (ES). M/Z [M+H[=454. 1H NMR:
(400 MHz, DMSO-de): 1.73 (s, 3H), 2.46 (s, 3H), 5.38 (d, J =13.4 Hz, 1H), 545 {d, J=13.4
Hz, 1H). 7.87 {d, J =8.5 Hz, 2H). 7.91 (d, J =8.6 Hz, 2H). 7.96 (5. 1H}. 8.13 (s, 1H) and 5.00
{s. 1H). 19F NMR (376 MHz DMSO-d¢j: -41.93 (s, 3F).
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Compounds of Examples 11 to 51 were prepared according to the general reaction
scheme:

" v R NaNO, R
Rgms” Y H;. PAIC ey Iz HCI. ACOH e Ny
LA Y MeOH Re—? Rywer 7% ]
.::-.. ','--. NH Y % . w -NH
. ? o S/ NH; or tBUONO. =7
Rqg R or Fe, EtOH R CHON Rig
1 HCI, NH LI Y Ry ! Ru |
R K;CC; 0
et Kl {cat) =Nt
&R R in
H ) J/ K . Acetone
Re  Ney~bN- 7 cs e R "0
F Noon 4 O © Re ¢ o % NHC 7 N
R~ i — o b Reg” 7|
g—"‘* N NaHCO, aq. R i Y N NH ;..\_._._./ =N
: o L ctiA 3 3
Rip  Ra EA P 7 MeOH R
R Rqy R14
or DIEA, DCM 10
Final product
V= C-Rgﬁ W= C-Rg.' X= C-R-(,‘ Y= C’Rff\
Q=P=N:

R,=R,=H: a=1, R, =CHy R.= H,

Z = C{O}; R; = p-phenyl-R

EXAMPLE 11. N-[1.Cyano-1-methyl-2-{5-trifluoromethyl-2H-benzotriazol-2-yljethyl]-4-
trifluoromethoxybenzamide {compound No 1.008)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
methy!-3-(5-triflucromethyl-2H-benzotriazol-2-ylipropionitrie.  the  ttle  compound  was
1sclated as a white solid (65 mg. 26%1. Rf =0.6 (1.1 EA/heptane) MS (ESy M:Z [M+H]=458
1H NMR. {400 MHz, DMSO-dg 176 (s, 3H), 547-557 (m, 2H), 7 50 (d, J =8 O Hz. 2Hi.
TT1(dd, J=9.0.16Hz 1H) 783 tm 2H), 820{d J=90Hz 1H1 B850 ibrs 1H)and 8 91
(s, 1H). 19F NMR (376 MHz, DMSO-ds): 61.17 {s. 3F} and -57.09 {s, 3F).
2-Amino-2-methyl-3-(5-trfluoromethyl-2H-benzotriazol-2-yl)propionitrile  [1.2 g. 69%, Rf
=0.35 (1:1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1 part a and b. except starting from 5-trifluoromethyl-1H-benzotriazole. that was
prepared as follows:

a. A mixture of 2-nitro-4-trifluoromethylaniline (12 g) and activated paltadium
on charcoal (0 6 g) In methanol was hydrogenated with one atmosphere of
hydrogen under stirnng at room temperature for one hour The reaction
mixture was filtered through a pad of diatomaceous earth and the filirate
concentrated under reduced pressure to give a residue This residue was
then dissolved in acetic acid (100 mL) and water (15 mLj and cooled to 0°C
pricr to adding hydrachioric acki (4 mL) and a solution of sodium nitrite (4.4
g) in water (10 mL}. The mixture was strred at room temperature for two
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hours and then diluted with water. The resulting solid was fitered, washed
with water and dried to obtain an off-white solid (8 0 g, 73%).
EXAMPLE 12. N-[1-Cyano-1-methyl-2-{5-trifluoromethyl-2H-benzotriazol-2-yl)ethyi]-4-
trifluoromethyithiobenzamide {cocmpound No 1.009)

Using a procedure similar to that described in Example 1, except using 2-amino-2-
methyl-3-(5-triflucremethyl-2H-benzotriazol-2-yl)-propionitrile, described in Example 11, and
4-trifluoromethylthiobenzoyl chloride, the title compound was isolated as a white solid (0.18
g, 61%). Rf =0.65 (1:1 EA/heptane). MS (ES). M/Z [M+H]=474. 1H NMR; (400 MHz,
CHLOROFORM-dY. 1.88 (s, 3H), 5.39 (dd, J =112.8, 13.7 Hz, 2H), 7.38 (br s, 1H), 7.65 (d,
J=9.1 Hz. 1H), 7.75-7.88 (m, 4H), 8.02 (d. J =9.0 Hz, 1H) and 8.25 {br s, 1H). 19F NMR
{376 MHz. CHLOROFORM-d): -63.01 (s, 3F) and -42.23 (s. 3F).

EXAMPLE 13. N-[1-Cyano-2-(5,6-dichloro-2H-benzotriazal-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.010)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5.6-dichloro-2H-benzotriazol-2-yl)-2-methylpropionitrile, the title compound was isolated as
a white solid (72 mg, 28%). Rf =0.6 {1:1 EA/heptane). MS (ES): M/Z [M+H]=458. 1H NMR.
(400 MHz. DMSO-ds): 1.74 (s, 3H), 5.41-5.51 (m, 2H), 7.51 (d, J =8.1 Hz, 2H), 7.93 (d, J
=8.8 Hz, 2H), 8.43 {br s, 2H) and 8.92 (s. 1H). 19F NMR (376 MHz. DMSO-d;): -57.10 (s,
3F).
2-Amino-3-(5,6-dichloro-2H-benzotriazol-2-yl)-2-methylpropionitrile [0.35 g, 79%, Rf =0.25
(1:1 EA/heptane)] was prepared using a procedure similar to that described in Example 1,
part a and b, except starting from 5,6-dichloro-1H-benzotriazole, that was prepared as
follows

a. 4,5-Dichlorobenzene-1,2-diamine (4.8 g} was dissolved in acetic acid (45
mL) and water (15 mL) and cooled to 0-C prior to adding hydrochloric acid
(2 mL) and a solution of sodium nitrite (2.8 q) in water (15 mL). The mixture
was stirred at room temperature for 30 minutes and then diluted with water.
The resulting solid was fitered, washed with water and dried. The resulting
crude product was dissoived in hot ethanol. Any residual solid was filtered
off and the filtrate let cooled down. Addition of water formed a solid that
was filtered, washed with water and dried to give a tan solid (2.8 g. 55%).
EXAMPLE 14. N-[1-Cyano-2-(5,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.011)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5,6-dichloro-2H-benzotriazol-2-yl)-2-methylpropionitrile, described in Example 13, and 4-
trifluoromethylthiobenzoyl chloride, the title compound was isolated as a white solid {80 mg,
34%). MS (ES) M/Z [M+H]=474. 1H NMR: (400 MHz DMSO-d,): 1.74 (s, 3H). 5.41-5.51
{m, 2H), 7.82-7.91 (m. 4H), 8.41 {br s, 2H) and 9.00 {(s. 1H). 19F NMR (376 MHz, DMSO-
ds). -41 94 (s, 3F),
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EXAMPLE 15. N-[1-Cyano-2-{4,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyi]-4-
trifluoromethoxybhenzamide (compound No 1.012)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
14,6-dichloro-2H-benzotnazol-2-ylj-2-methylpropionitrile the title compound was isolated as
a white solid {83 mg. 33%j Rf =065 {1:1 EA/heptane) MS (ESy M/Z [M+H]=458 1H NMR:
(400 MHz, DMSO-dgj. 1.75 (s, 3H}. 5.40-5.55 {m, 2H). 7.47 (d. J =8.25 Hz. 2H), 7.69 {(dd. J
=1.5, 0.8 Hz. 1H), 7.92 (d, 4 =8.8 Hz. 2H). 8.13 (d, J =16 Hz. 1H) and 8.87 (s, 1H). 19F
NMR {376 MHz, DMSO-ds) -57.18 (s, 3F).

2-Amino-3-(4.6-dichloro-2H-benzotriazol-2-yi)-2-methylpropionitrle (0.35 g, 63%. Rf
=0 3% (1'1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1. part a and b. except starting from 5.7-dichloro-1H-benzotniazole  5.7-Dichloro-
1H-benzotriazole {11 9. 99%) was prepared using a procedure similar 1o that described in
Example 11, part a, except starting from 2,4-dichloro-6-nitroaniline {12 g).

EXAMPLE 16. N-[1-Cyano-2-{4,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyl)-4-
trifluoromethylthiobenzamide (compound No 1.013)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
14 6-dchloro-2H-benzotriazol-2-yl}-2-methylpropionitile  described in Example 15 and 4-
trifluoromethylthiobenzoyl chloride. the title compound was i1solated as a white solid (50 mg,
20%). Rf =0.7 (1:1 EA/heptane}. MS (ES): M/Z [M+H]=475. NMR: (400 MHzZ, DMSO-d,):
1.76 (s. 3H), 5.40-5.56 (m. 2H). 7.65 {m, 1H), 7.79-7.95 (m. 4H), 8.10 (m, 1H) and 8.95 (s,
1H]}. 19F NMR (376 MHz, DMSO-d;): -42.05 (s. 3F).

EXAMPLE 17. N-[1-Cyano-2-(4,6-dichloro-2H-benzotriazot-2-yl)-1-
mathylethyllbiphenyl-4-carboxamide (compound No 1.048)

Using a procedure similar to that descrived in Example 1, except using 2-aming-3-
{4 6-dichkoro-2H-benzotriazol-2-yl}-2-methylpropionitrile, described in Example 15, and 4-
biphenyl carbonyl chloride. the titte compound was isolated as a white solid (32 mg). MS
IES). M/Z [M+H]=450 NMR (400 MHz. DMSO-d,) 178 (s 3H) 545 (d J =13.3 Hz. 1H..
5850 J=13.3Hz 1H. 743 im 1H). 7.51 it y=7 5 Hz 1H} 770-7 78 {m. 3H;}, 7.81{d, J
=84 Hz. 2H). 7.90td J=8.5Hz 2H), 8.18 (d, /=16 Hz. 1H) and 8.83 (s, 1H}.

EXAMPLE 18. N-[1-Cyano-2-{4,6-dichloro-2H-benzotriazol-2-yl}-1-methylethyl]-4-tert-
butylbenzamide (compound No 1.053)

tsing a procedure similar to that described in Example 1, except using 2-aming-3-
(4,6-dichloro-2H-benzotnazol-2-yl)-2-methylpropionitrile. described in Example 15, and 4-
tert-butylbenzoy! chloride the title compound was i1solated as a white solid {80 mg). MS
iESi MZ [M+H]=430 NMR (400 MHz, OMSO-dei. 1.30 (s, 9H). 175 14s, 3H). 547 (q. J
=17 8 Hz 2H) 551:d. J=83 Hz, 2H} 7.70-776 im 3H);. 818(d. J=15Hz 1Hiand 8 70
{brs 1H3.

EXAMPLE 19. N-[2-{4-Chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyi]4-trifluoromethoxybenzamide (compound No 1.014)
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Using a procedure similar to that described in Example 1, except using 2-amino-3-
(4-chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)-2-methylpropionitrile, the title compound
was isolated as a white solid (0.66 g, 82%). Rf =0.7 (1:1 EA/heptane). MS (ES). M/Z
[M+H]=432. 1H NMR: (400 MHz, DMSQ-dg): 1.77 (s, 3H), 5.46-5 67 (m. 2H), 7.50 (d. J =8 1
Hz, 2H), 7.89-7.96 (m, 2H), 8.56 (br s, 1H) and B.87 (s, 1H). 19F NMR (376 MHz, DMSO-
de): -61.07 (s, 3F) and -57.15 (s, 3F).
2-Amino-3-(4-chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)-2-methylpropionitrile  [1.7 g,
89%, Rf =0.35 (1:1 EA/heptane)] was prepared using a procedure similar to that described
in Example 1, part a and b, except starting from 7-chloro-5-trifluoromethyi-1+-benzotriazole.
7-Chloro-5-trifluoromethyl-1H-benzotriazole (4.6 g, 99%) was prepared using a procedure
similar to that described in Example 11, part a, except starting from 4-amino-3-chloro-5-
nitrobenzetrifluonde (5 g).

EXAMPLE 20. N-[2-{4-Chloro-6-trifluoromethyl-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl]-4-trifluoromethyithiobenzamide (compound No 1.015)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(4-chloro-8-triflucromethyl-2H-benzotriazol-2-yl)-2-methylpropionitrile, described in Example
19, and 4-trifluoromethylthiobenzoyl chloride. the title compound was isolated as a white
solid {0.45 g. 90%). Rf =0.6 (1:1 EA/heptane). MS (ES). M/Z [M+H]=508. 1H NMR: (400
MHz, DMSO-dq): 1.77 (s. 3H), 5.49-5.65 (m, 2H), 7.84-7.93 (m. 5H), 8.56 (d. J =1.1 Hz, 1H)
and 8.95 (s, 1H} 19F NMR (376 MHz. DMSO-dq): -81.09 (s, 3F) and -42.03 (s. 3F}.
EXAMPLE 21. N{1-Cyano-2-{5-cyano-2H-benzotriazol-2-yl}-1-methylethyl]4-
trifluoromethoxybenzamide (compound No 1.016})

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(5-¢yano-2H-benzotriazol-2-yl}-2-methylpropionitrile. the title compound was isolated as a
white solid {0.25 g, 45%). Rf =045 (1:1 EA/heptane). MS (ES). M/Z [M+H]=415. 1H NMR:
(400 MHz, DMSO-dg): 1.76 (s, 3H), 5.46-5.59 (m, 2H), 7.51 (d, J =8.0 Hz, 2H)}, 7.76 (dd, J
=8.8, 1.4 Hz, 1H}, 7 89-7.96 (m, 2H). 8.17 (dd. J =8.9. 0.9 Hz, 1H), 8.77 (m. 1H) and 8.93
ts. 1H). 19F NMR (376 MHz. DMSO-dg): -57.11 (s 3F).

2-Amino-3-(5-cyano-2H-benzotriazol-2-yl)-2-methylpropionitrile [0.85 g, 75%, Rf
=0.15 (1:1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1, part a and b, except starting from 5-cyano-1H-benzotriazole. 5-Cyano-1H-
benzotriazole (5.7 g 65%) was prepared using a procedure similar to that described in
Example 11, part a, except starting from 4-amino-3-nitrobenzenitrile (10 g).

EXAMPLE 22. N-[1-Cyano-2-(5-cyano-2H-benzotriazol-2-yl}-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.017)

Using a procedure simifar to that described in Example 1. except using 2-amino-3-
{5-cyano-2H-benzotriazol-2-ylj-2-methyipropionitrile, described in Example 21, and 4-
trifluoromethylthiobenzoyl chloride, the title compound was isolated as a white soiid (0.46 g,
81%;j. Rf =0.45 {1.1 EA/heptane). MS (ES): M/Z [M+H}=431. tH NMR: (400 MHz, DMSO-
de): 1.76 (s. 3H), 5.468-5.59 (m, 2H). 7.76 {dd J =88, 1.3 Hz 1H). 7.84-7 93 (m. 4H} 8.18
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(d, J =8.9 Hz, 1H), 8.78 (br s, 1H} and 9.01 (br s, 1H). 19F NMR (376 MHz, DMSO-dg): -
41.93 (s, 3F).

EXAMPLE 23 N-[2-(4,8-Bis{trifluoromethyl}-2H-benzotriazo!-2-y!}-1-cyano-1-
methylethylj-4-trifluoromethoxybenzamide {compound No 1.018)

Using a procedure similar to that descnbed in Exampie 1, except using 2-amino-3-
(4.6-bis(trifluoromethyl)-2H-benzotriazol-2-yl)-2-methylpropionitrile, the title compound was
isolated as a white solid {0.41 g 88%). Rf =06 (1:1 EA/heptane). MS (ES): M/Z [M+H]=526.
1H NMR: (400 MHz, DMSO-ds): 1.79 (s, 3H). 5.61 (dd, J =559, 13.3 Hz, 2H). 7.48 (d, J
=8.0 Hz, 2H), 7.88-7.91 (m, 2H), 8.13 (s, 1H), 8.83 {s, 1H) and 8.98 {5, 1H). 19F NMR (376
MHz. DMSO-dg): -57.18 (s, 3F}, -61.00 (s, 3F) and -61.59 (s, 3F).

2-Amina-3-(4 6-bis{triflucromethyl)-2H-benzotriazol-2-yl)-2-methylpropionitrile  {1.5
8. 77%. Rf =0.3 {1:1 EA/heptane)] was prepared using a procedure similar to that deseribed
in Example 1. part a and b. except starting from 5,7-bis(trifluoromethyl)-2H-benzotriazole .
9,7-Bis(trifuoromethyl)-1H-benzotriazole (5.2 g. 99%) was prepared using a procedure
similar to that described in Example 13, part a. except starting from 3,5- bis(trifluoromethyl)-
1 2-phenylenediamine (5 g}.

EXAMPLE 24. N-[2-(4,6-Bis(trifluoromethyl)-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4-trifluoromethylthiobenzamide {compound No 1.019)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
{4.6-bis{irifluoromethylj-24-benzotriazol-2-ylj-2-methylpropionitrile. described in Example
23. and 4-trifluoromethylthiobenzoyl chloride, the title compound was isclated as a white
solid (0.40 g, 83%). Rf =0.7 (1:1 EA/heptane). MS (ES): M/Z [M+H]=542. 1H NMR: (400
MHz, DMSO-d;): 1.79 (s. 3H), 5.62 (dd. J =60.6, 13.3 Hz, 2H)}. 7.76-7.97 (m, 4H), 8.13 {s.
1H) 8.92 (s. 1H) and 8.87 (s, 1H) 19F NMR (378 MHz, DMSO-d,s) -61.62 (s 3F). -61.04
{s. 3F) and -42.10 (s, 3F).

EXAMPLE 25. N-[2-(5-Bromo-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]4-
trifluoromethoxybenzamide (compound No 1.020)

Using a procedure similar to that described in Example 1 except using 2-amino-3-
(5-bromo-2H-benzotriazol-2-yl)-2-methylpropionitrile, the title compound was isolated as a
white solid (0.36 g, 72%). Rf =0.65 (1:1 EA/heptane). MS (ES): M/Z [M+H]=468. 1H NMR:
{400 MHz, DMSO-ds): 1.74 (s, 3H), 5.44 (dd, / =26.8, 13.3 Hz. 2H), 7.51 {d. J =8.0 Hz, 2H),
7.58 {dd, J =9.1, 1 8 Hz, 1H). 7.81-7.96 {m, 2H), 7.95 {dd, J =9.1, 0.5 Hz, 1H), 8.29 {dd. J
=1.7, 0.5 Hz. 1H) and 8.92 (s, 1H). 19F NMR ({376 MHz. DMSO-d,}. -57.09 (s. 3F).

2-Amino-3-(5-bromo-2H-benzotriazol-2-yl)-2-methylpropionitrile  [1.7 g, 93%, Rf
=0.35 (1:1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1, part a and b. except starting from 5-bromo-1H-benzotriazole. 5-bromo-1H-
benzotriazoie was prepared using a procedure simitar to that described in Example 13, pan
a, except starting from 4-bromo-1,2-diamino benzene.

EXAMPLE 26. N-[2-{5-Bromo-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl}-4-
trifluoromethyithiobenzamide (compound No 1.021)
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Using a procedure similar to that described in Example 1. except using 2-amino-3-
(5-bromo-2H4-benzotnazol-2-yt)-2-methylpropionitrile, described \n Exampie 25. and 4-
trifluoromethyithiabenzayl chloride, the title compound was 1solated as a white solid (0.45 g,
87%) Rf =085 {1 1 EA/heptane) MS (ES) M/Z [M+H]=484 1H NMR (400 MHz, DMSO-
ded 1.74 is. 3H). 536-5.53 (m, 2H), 7 58 (dd, 4 =91, 18 Hz, 1H;, 7 84-7 92 {m, 4H). 7.95
(dd. J =98.1. 05 Hz, 1H), 829 (dd, 4 =1.7, 0.6 Hz 1M and 9.00 (s. 1H,; 19F NMR (376
MHz, DMSO-ds): -41.93 (s, 3F).

EXAMPLE 27. N-[-2-(6-Chloro-4-methyl-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-
4.trifluoromethoxybenzamide (compound No 1.033)

Using a pracedure stmilar to that described in Example 1 except using 2-amino-3-
{6-chioro-4-methyi-2H-benzotriazol-2-yii-2-methylpropionitnie.  the ttle compotnd was
1solated as a white solid (192 mg. 55%). MS (ES): M/Z [M+H]=438 1H NMR: (400 MHz
DMSO-dg) 1.74 (s. 3H}. 2.47 (s, 3H). 5.35-5.51 {m, 2H), 7.27 s, 1H1. 7 562 ¢d. J =8.0 Hz.
2Hi, 7.88-7.65 (m 3H;iand 8.84ts 1Hs; 19F NMR (376 MHz. DMSO-d,: -57 12 (s 3F:

2-Amino-3-i6-chloro-4-methyl-2H-benzotriazol-2-yl)-2-methylproponitnie (04 q.
67%} was prepared using a procedure similar to that described in Example 1 part a and b.
except starting from 5-chloro-7-methyl-1H-benzotriazole, 5-Chloro-7-methyl-1H-
benzotriazole (4.35 g. 97%) was prepared using a procedure similar to that described in
Example 11, part a except stanting from 4-chloro-2-methyl-6-nitroaniline t$ gj
EXAMPLE 28. N-[2-(6-Chloro-4-methyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-
4-trifluoromethylthiobenzamide (compound No 1.034)

Using a procedure similar to that described in Example 1, except using 2-amino-3-(6-chloro-
4-methyl-2H-benzotriazol-2-yl)-2-methylpropionitrile. described in Example 27. and 4-
trfluoromethylthiobenzoyl chlonde. the title compound was isclated as a white solid {233
mg. 541 MS (EST M:Z [M+H]=454 NMR: (400 MHz DMSO-dy). 1 74 (s, 3H} 247 (s,
3H). 5.44 (dd. J =57 5, 133 Hz 2H) 7.27 (s, 1H), 7.79-7.99 {m, 5H) and 8 92 (s. 1H). 18F
NMR (376 MHz. DMSO-dgs) 42 01 {s 3F)

EXAMPLE 29. N-{2-{6-Chloro-4-methyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyi]-
4- phenoxybenzamide {compound No 1.039)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{B-chlorg-4-methyl-2H-benzotriazol-2-yl)-2-methylpropionitrile (60 mg, described in Example
27) and 4-phenoxybenzoyl chloride (0.067 mL). the title compound was isolated as a white
solid (90 mg. 84%) MS (ES) M/Z [M+H]=446. NMR: (400 MHz. DMSO-ds). 173 ts. 3H}
247 (5, 3Hy 538 (d. v =133 Hz 1H) 545 (d. J =133 Hz 1H) 7.08 (t =8 23 Hz. 4H),
723(t, 1H), 728(s, 1 H), 745, 2 H). 7.84 (d. J=8.79 Hz, 2 H). 7.91 (m, 1H} and 8.68 (s,
1Hi.
4-Phenoxybenzoyl chlonde was prepared by reacting 4-phenoxybenzoic acid with oxalyl
chioride.

EXAMPLE 30. N-[1-Cyano-1-methyl-2-{5-trifluoromethoxy-2H-benzotriazol-2-yljethyl]-
4-trifluoromethoxybenzamide {compound No 1.035)
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Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-trifluoromethoxy-2H-benzotriazol-2-yl)-2-methylpropionitrile (100 mg). the title compound
was isolated as a white solid (140 mg, 85%) MS (ES) M/Z [M+H]=474. 1H NMR: (400
MHz. DMSO-dg): 175 (s, 3H), 544 (d, J=13.3 Hz. 1H), 5.51 (d, J =13.4Hz. 1H). 7.45-7.52
{m, 3H), 7 93 (d. J =8.8 Hz, 2H). 8.056 (br s, 1H). 8.12 (d, 1H, 4/ =9 9 Hz) and 8.88 (s. 1H).
19F NMR (376 MHz, DMSO-d,}. -57.42 (s. 3F) and -57.11 (s, 3F).

2-Amino-3-(8-trifiucromethoxy-2H-benzotriazol-2-yl}-2-methylpropionitrile  (0.24 g)
was prepared using a procedure similar to that described in Example 1. parta and b. except
starting from  &-trifluoromethoxy-1H-benzotriazole (3.2 q). 5-Triftuoromethoxy-1H-
benzotriazole {3.4 g, 74%) was prepared using a procedure similar to that described in
Example 11 part a, except starting from 2-nitro-4-trifluoromethoxyaniline (5 g).

EXAMPLE 31. N-[1-Cyano-1-methyl-2-{5-trifluoromethoxy-2H-benzotriazol-2-yl)ethyl]-
4-trifluoromethytthiobhenzamide (compound No 1.036)

Using a procedure similar to that described in Example 1, except using 2-amine-3-
{S-trifluoromethoxy-2H-benzotriazol-2-yl)-2-methylpropionitrile (100 mg, described in
Example 30) and 4-triflugromethylthiocbenzoyl chloride (0.12 mL), the title compound was
isolated as a white solid (142 mg, 83%). MS (ES): M/Z [M+H]=490. 1H NMR: {400 MHz,
CHLOROFORM-d). 1.75 (s. 3H), 5.48 (d, J=13.4 Hz. 1H), 5.52 (d, J =13.3Hz, 1H), 7.47 (d,
J=10.6 Hz, 1H), 7.85-7.91 (m, 4H), 8.05 (br s, 1H), 8.12 (d, 1H, 4 =8.3 Hz) and 8.98 (br s,
1H). 19F NMR (376 MHz, CHLOROFORM-d); -57.43 (s, 3F) and -41.96 (s, 3F).

EXAMPLE 32. N-[2-(6-Chloro-4-trifluoromethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 1.037)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-chloro-4-trifluoromethyl-2 H-benzotriazol-2-yl)-2-methylpropionitrile (100 mg), the fitle
compound was isolated as a white solid (148 mg, 91%). MS (ES): M/Z [M+H]=482. 1H
NMR: {400 MHz. DMSO-dg): 1.77 (s, 3H), 2.47 (s. 3H), 5.46 (d, J =13.2 Hz, 1H), 5.60 (d, J
=13 4Hz. 1H), 7.49 (d, J =8.0 Hz, 2H), 7.89 (d. J =8.8 Hz, 2H), 7.96 (s, 1H). 8.56 (s, 1H)
and 8.85 (s, 1H). 19F NMR (376 MHz, DMSO-d;). -61.51 (s, 3F) and -57.16 (s, 3F).

2-Amino-3-(6-chloro-4-trifluoromethyl-2H-benzotriazol-2-yl)-2-methylpropicnitrile
(0.82 g) was prepared using a procedure similar to that described in Example 1. part a and
b, except starting from 5-chloro-7-triflucromethyl-1H-benzotriazole (2.5 g). 5-Chloro-7-
triflucromethy! 1H-benzotriazote (2.5 g, 55%) was prepared using a procedure similar to
that described in Example 11, part a except starting from 2-amino-5-chloro-3-
nitrobenzotrifiuonde (5 g).

EXAMPLE 33. N-[2-{(6-Chloro-4-trifluoromethyl-2H-benzotriazol-2-yi)-1-cyano-1-
methylethyl]-4-trifluoromethylthiobenzamide {compound No 1.038}

Using a procedure similar to that described in Example 1 except using 2-amino-3-
{8-chioro-4-tnfluoromethyl-2H-benzotriazol-2-yl}-2-methylpropionitrile (100 mg. described in
Example 32) and 4-trifluoromethylthiobenzoyl chloride {0.12 ml). the title compound was
isolated as a white solid (142 mg, 85%). MS (ES): M/Z [M+H]=508. NMR: {400 MHz,
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DMSO-ds): 1.77 (s, 3H), 2.47 (s, 3H), 546 (d, J =13.3 Hz. 1H), 562 (d, J =13.3Hz, TH),
7.82-7.88 (m, 4H). 7.96 (s, 1H), 8.57 (s. 1H) and 8 63 (5, 1H). 18F NMR (376 MHz, DMSO-
dy): -42.05 (s, 3F) and -61.51 (s, 3F).

EXAMPLE 34. N-{2-{6-Chloro-4-triflucromethyl-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl]-4-phenoxybenzamide (compound No 1.042)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-chloro-4-trifluoromethyl-2 H-benzotriazol-2-yl)-2-methylpropionitrie (100 mg, described in
Example 32) and 4-phenoxybenzayi chioride (0.10 mL}, the title compound was isclated as
a white solid {35 mg. 58%). Rf =0.75 (1.1 EA/heptane). MS (ES). M/Z M+H}=500. NMR:
(400 MHz, DMSO-dg) 1.76 (s, 3H), 2.47 {s, 3H), 5.47 {d, J=13.3 Hz. 1H), 5,57 (d, J =13.3
Hz, 1H). 7.04-7.12 (m, 4H), 7.22 (t, J =7.4 Hz, 1H}, 7.97 (s, 1H}, 8.57 (s, 1H) and 8.69 (s,
1H). 19F NMR (376 MHz, DMSO-d,). -61.41 {s. 3F).
4-Phenoxybenzoyl chloride was prepared by reacting 4-phenoxybenzoic acid with oxalyl
chloride.

EXAMPLE 35. N-[2-{4-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl}-4-
trifttoromethoxybenzamide (compound No 1,043}

Using a procedure simijar to that described in Example 1. except using 2-amino-3-
(4-chioro-2H-benzolriazol-2-yl}-2-methylpropionitrile (100 mg), the title compound was
isolated as a2 white solid (142 mg, 80%) Rf =065 (1:1 EA/heptane). MS (ES). M/Z
[M+H])=424 1H NMR: (400 MHz, DMSO-dg): 1.77 (s, 3H), 5.43 (d, J =13.4 Hz, 1H) 554 (d,
J=13.4Hz, 1H)}, 7.46 (t, 1H), 7.50 (d. /=7 9 Hz, 2H), 7 59 (d, J =6.8 Hz, 1H), 7.91-7.97 {m,
3H) and 8.90 (s. 1H). 19F NMR (376 MHz, DMSO-ds). -57.12 (s. 3F).

2-Amino-3-(4-chioro-2H-benzotriazol-2-yl)-2-methylpropionitrile (0.3 g}  was
prepared using a procedure similar to that described in Example 1. part a and b, except
starting from 7-chloro-1H-benzotriazole (1.0 g) 7-chloro-1H-benzotriazote (1.0 g, 23%) was
prepared using a procedure similar to that described in Example 11, part a, except starting
from 3-chloro-2-nitroanitine (& g).

EXAMPLE 35. N-{2-{4-Chloro-2H-benzotriazol-2-yl}-1-cyano-1-methylethyi]-4-
trifluoromethylthiobenzamide (compound No 1.044)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
{4-chloro-2H-benzotriazol-2-yl)-2-methylpropionitrile (100 mg, described in Example 35) and
4-trifluoromethylthiobenzoyl chiaride (0.1 mL}, the title compound was isolated as a white
solid (130 mg, 70%). Rf =0.6 {1:1 EA’heptane). MS (ES)y M/Z [M+H]=440. NMR: (400 MHz.
DMSO-dgy 175 (s. 3H). 543 (d, J =13.3 Hz, 1H), 555 (d. J =13.4Hz, 1H}, 7.46 {t /=80
Hz, 1H), 7.9 (d, J =6.7 Hz, 1H), 7.75-7.95 (m, 5R) and 8.97 (s, 1H). 19F NMR (376 MHz,
DMSO-ds) -41.98 (s, 3F).

EXAMPLE 37. N-[2-{4-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methyiethyi]-4-
phenoxybenzamide (compound No 1.045)

Using a procedure similar to that described in Example 1, except using 2-amino-3-

{4-chloro-2 H-henzotriazol-2-yi)-2-methylpropionitrite {100 mg, described in Example 35) and
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4-phenoxybenzoyl chioride (0.10 mLj, the titie compound was isolated as a white solid (70
mg, 38%). Rf =0.7 (1.1 EA/heptane). MS (ES) M/Z [M+H]=432. NMR; (400 MHz, OMSO-
dg). 1.75 (s, 3H), 6,43 (d, J=13.3 Hz, 1H), 5.50 (d, J =13.3 Hz, 1H}), 7.04-7.1G (m, 4H), 7.22
{t, J =7.4 Hz, 1H), 7 43-7.48 (m, 3H), 7.59 (d, J =6.6 Hz, 1H), 7.84 (d, J =8.9 Hz, 2H), 7.94
{d. J=8.0 Hz. 1H) and 8.73 (s, 1H).

4-Phenoxybenzoyl chloride was prepared by reacting 4-phenoxybenzoic acid with oxalyi
chloride.

EXAMPLE 38. N-[2-(4-Bromo-6-chloro-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-
4-trifluoromeathoxybenzamide (compound No 1.060)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(4-bromo-B-chloro-2H-benzotriazol-2-yl)}-2-methylpropionitrile (1.0 g), the title compound
was isolated as a white solid (1.5 g, 30%) Rf =06 (1:1 EA/heptane). MS (ES). M/Z
[M+HI=502 1H NMR: (400 MHz, DMSO-d,): 1.75 (s, 3H), 542 (d, 1H), 553 (d, 1H), 7.51
(d. J=8 0 Hz, 2H), 7 86 (d, J=16 Hz, 1H), 7.92 (d, J=8 8 Hz. 2H), 8.20 (d. J=1.6 Hz. 1H) and
8 88 (s. 1H). 19F NMR (376 MHz, DMSO-d,): -57 1 (s. 3F).

2-Amino-3-{4-bromo-6-chloro-2H-benzotriazol-2-y13-2-methylpropionitrile was
prepared using a procedure similar to that described in Example 1, part a and b, except
starting from 7-bromo-5-chioro-1H-benzotriazole. 7-Bromo-5-chloro-tH-benzotriazele (7.6
g, 99%} was prepared using a procedure similar to that described m Example 13 part a,
except starting from 3-bromo-5-chioro-1,2-diaminobenzene that was prepared as follows:

a. A mixture of 4-chiloro-2-nitroaniline (10 g) and N-bromosuccinimide {11 3 g}
in acetonitrile (200 mL) was heated at 70°C overnight. The mixture was
concentrated under reduced pressure and then poured into water and let
stirred at room temperature for one hour. The resuiting solid was filtered,
washed with water and dried. The resulting crude product icaded on sifica
gel was purified by chromatography (SiO,, heptane/EA) to affard 2-bromo-
4-chloro-8-nitroaniline as a yeltow solid (11.5 g, 79%). Rif =0.6 (3.7
EA/heptane).

b. To a rapidly stirred suspension of iron powder (1.1 g) in ethano! {10 mL}
was added concentrated hydrochloric acid (2.5 ml) and the mixture heated
at 65°C. After 4 hours, a 25% aqueous solution of ammonium chlonide was
added (4 mL) followed by slow addition of a solution of 2-bromo-4-chloro-6-
nitroaniline (1 g) in ethanol. After 3 hours, the mixture was allowed to cool
down to room temperature and Celite® filter agent was added directly to
the mixture. The suspension was filtered through a plug of Celite® filter
agent The filtrate was concentrated under reduced pressure, dissolved in
ethy! acetate and filtered through a plug of Celite® filter agent. The filtered
solution was treated with 2 saturated solution of sodium bicarbonate,
washed with brine, dried over anhydrous sodium sulfate. filtered and
concentrated under reduced pressure to give 3-bromo-5-chloro-1 2-
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diaminobenzene as an off-white solid (086 g, 98%). Rf =0.25 (3.7
EA/heptane).
EXAMPLE 39. N-[1-Cyano-1-methyl-2-{4,5,7-trichloro-2H-benzotriazol-2-yl)-ethyl]-4-
trifluoromethoxybenzamide {compound No 1.064)

Using a procedure similar to that described in Example 1, except using 2-amino-2-
methyl-3-(4,5,7-trichtoro-2H-benzotriazoi-2- yi}-propionitrile (150 mg), the title compound
was isolated as a white solid (210 mg, 87%). Rf =0.6 (1:1 EA/heptane). MS (ES): M/Z
[M+H])=492. 1H NMR: (400 MHz, OMSO-dg): 1.76 (s, 3H), 5.45 (d, 1H), 5.59 (d, 1H), 7.47
(d J=8.25Hz 2H). 7.69 (dd, J =1.5, 0.8 Hz, 1H), 7.81-8.04 {m, 3H) and 8.83 (s, 1H). 19F
NMR (376 MHz. DMSO-dg): -57.1 (s, 3F).

2-Amino-2-methyl-3-(4,5,7-trichloro-2H-benzotriazol-2-y)-propionitrile [1.3 9. Rf
=0.2 {1.1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1, part a and b, except starting from 4,5,7-trichloro-14-benzotriazole. 4,5,7-
Trichioro-1H-benzotriazoie (4 g, 85%) was prepared using a procedure similar to that
described in Example 11, part a, except starting from 2-nitro-3,4,6-trichioroaniline (6.1 gj
that was prepared as follows:

a. 2.4 .5-trichlorcaniline (10 g) was dissolved in acetic anhydride (5¢ mL} and
stirred overnight at room temperature. The resulting solid was filtered and
air dried to give N-(2,4.5-trichlorophenyljacetamide as an off white solid (12
g, 899%). Rf =0.5 (1:1 EA’heptane).

b. To a solution of N-(2,4,5-trichlorophenyllacetamide (12 g) in concentrated
sulfuric acid (50 mL} at 0°C, was added dropwise, concentrated nitric acid
(8 mL}). After addition was compiete, the mixture was allowed to warm
slowly to room temperature. After 5 hours, the mixture was poured into ice
water (200 mL). The resutting solid was filtered, washed with water and
crystallized from a mixture of water and ethanol. The resulting solid was
fitered and dried to give N-(2-nitro-3,4.6-trichlorophenyl)-acetamide as a
grey solid {12 g, 99%)

¢. A solution of N-{2-nitro-3.4 B-trichlorophenyl)acetamide (7 g) in dioxane
and concentrated hydrochloric acid (70 mbL) was heated at reflux overnight
The mixture was concentrated under reduced pressure to remove dioxane.
diluted with water (150 mL}, neutrahzed with a saturated solution of sodium
bicarbonate and extracted with ethyl acetate. The organic phase was
washed with brine, dried over anhydrous sodwm sulfate, fitered and
concentrated under reduced pressure to give 2-nitro-3 .4,6-trichloroaniline
as a grey solid (6.1 g, quantitative). Rf =0.6 (3:7 EA/heptane).

EXAMPLE 40. N-[1-Cyano-1-methyl-2-(4,5,7-trichloro-2H-benzotriazol-2-yl)-ethyl]-4-
trifluoromathylthiobenzamide (compound No 1.065)

Using a procedure similar to that described in Example 1 except using 2-amino-2-

methyl-3<4,5, 7-trichioro-2H-benzotriazol-2-yl)-propionitrile (150 mg. described in Example
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39j and 4-trifluoromethylthiobenzoy! chloride (0.1 mL), the titte compound was isolated as a
white solid (200 mg, 80%). Rf =0.55 (1.1 EA/heptane). MS {ES): M/Z [M+H)=508. NMR:
(400 MHz, OMSO-de): 1.76 (s, 3H}, 5.45 (d, J =13.3 Hz, 1H). 5.61 (d, J=13.3 Hz, 1H), 7.83-
7.92 (m, 4H), 7.94 (s, 1H) and 8.81 (s, 1H}. 19F NMR (376 MHz, DMSO-ds). -42.0 {s, 3F).
EXAMPLE 41. N-[1-Cyano-1-methyl-2-(4,5,7-trichloro-2H-henzotriazol-2-yl)-ethyl]- 4-
(1,2.2,2-tetrafluoroethyl)benzamide (compound No 1.069)

Using a procedure similar to that described in Example 1, except using 2-amino-2-
methyl-3-(4.5, 7-trichloro-2H-benzotriazol-2-yl)-propionitrile (35 mg, described in Example
39} and 4-(1,2.2,2-tetrafluoroethylibenzoyl chloride, the title compound was 1solated as a
solid {6.2 mg. 11%). MS {(ES): M/Z [M+H]=508. NMR: (400 MHz, CHLOROFORM-d). 1.90
(s, 3H), 5.20 (d, J=13.8 Hz, 1 H), 5.53 (d, J=13.8 Hz, tH). 5.69 {dq, J=44.3 Hz, 5.9 Hz, 1H),
7.54 (br.s, 1 Hj, 7.58 (s, 1H), 7.60 (d, J=8.1 Hz, 2H) and 7.98 (d, J=8.2 Hz, 2H). 19F NMR
{376 MHz, CHLOROFORM-d). -197.6 - -187.1 (m. 1F), -79.0 (g, J=5.9 Hz, 3F).

4-(1,2 2 2-Tetrafluoroethyl}benzoyi chioride was prepared as foliows:

a To a solution of 4-formylbenzoic acid methyl ester (4 g) in THF (40 mL),
was added a solution of tetrabutylammonium fluoride (1 molar in THF, 2.4
mL}, followed by a solution of (trifluoromethylitrimethylsitane (2 molar
THF 13.4 mL). Water was added to quench the reaction and the mixture
was extracted with ethyl acetate. The organic phase was dried over
anhydrous sodium sulfate, filtered and the filtrate concentrated under
reduced pressure to give a residue that was purified by chromatography
(SiQ;, heptane/EA) to afford methyl 4-(2.2.2-trifluoro-1-
hydroxyethyljbenzoate (4.5 g, 78%). 1H NMR: {400 MHz, DMSO-ds). 3.86
(s, 3H), 5.30 (m, 1H), 7.01 (d, J=5.7 Hz, 1H}, 7.85 (d, J=8.2 Hz. 2H), 8.00
(d, J=8.4 Hz, 2H).19F NMR (376 MHz, DMSO-ds): -77.0 {d, J=7.3 Hz, 3F).

b. To a cooled solution of methyl 4-(2,2 2-trifluoro-1-hydroxyethyl)benzoate
{0.94 @) in DCM (9 mL) was added of (diethylamino)sulfur trifluoride (1.2
mL) The mixture was allowed to warm slowly to room temperature
overnight Water was added and the mixture was extracted with more
DCM. The organic phase was washed with water and brine, dried over
anhydrous sodium sulfate, fitered and the filtrate concentrated under
reduced pressure to afford methy! 4-(1.2,2.2-tetraflucroethyl)benzoate
{0.94 g, 99%). 1H NMR. (400 MHz, DMSO-ds): 3.88 (s. 3H). £.52 (m. 1H),
769 (d, J=8.2 Hz, 2H), 809 (d, J=8.1 Hz 2H)}. 19F NMR (378 MHz,
DMSO-ds). -197.9{m, 1 F), -78.0 (m, 3F)

c. A mixture of methyl 4-(1,22 2-tetrafluoroethyl)benzoate (180 mg} and
lithium hydroxide (19 mg) in methanol and water was stirred at room
temperature overnight. The mixture was made slightly acidic with a solution
of 6 normal hydrochloric acid and then extracted with ethyl acetate. The
organic phase was dried over anhydrous sodium sulfate. filtered and the

66



tn

10

Led
N

40

fitrate concentrated under reduced pressure to afford 4-(1.2,2,2-
tetrafluoroethylibenzoic acid (86 mg. 48%). 1H NMR: (400 MHz. DMSO-
de). 8.50 (m. 1H), 7.65 (d. J=82 Hz, 2H), 8 07 (d. J=8.0 Hz, 2H), 13.43 {br.
s., 1H). 19F NMR (376 MHz, DMSCO-dg). -198.0 - -196.4 (m, 1F), -78.0 (m,
3F)
d.  Oxalyl chioride (0.13 mL) was added to 4-(1,2,2 2-tetrafluoroethyl)benzoic
acid {96 mg) in DCM (5 mL) and dimethyl formamide (0.2 mL). After 4
fours at rcom f{emperature, the mixture was concentrated under reduced
pressure to afford 4-(1,2,2,2-tetrafluoroethyijbenzoyl chioride.
EXAMPLE 42. N-[2-(4-Chloro-6-methoxy-2H-benzotriazol-2-yl)-1-cyano-1-methylethyil-
4-trifluoromethoxybenzamide {compound No 1.070)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(4-chloro-6-methoxy-2H-benzatriazoi-2-yi}-2-methylpropronitrite (50 mg), the titte compound
was isolated as a white solid (87 mg. 88%). MS (ES). M/Z [M+H]=454. 1H NMR: (400 MHz.
DICHLOROMETHANE-d,): 1.86 (s, 3H), 3.88 (s. 3H), 5.11 (d. J=13.9 Hz, 1H). 56.35 (d,
J=13.9Hz 1H) 7.058(d J=2.1 Hz, 1H), 7.20 (d, J=2.0 Hz, 1H). 7 34 (d. J=8.1 Hz, 2H), 7.67
{s, 1H) and 7.93 (d, J=8.8 Hz. 2H). 19F NMR (376 MHz, DICHLOROMETHANE-d,): -58 5
(s, 3F).

2-amino-3-(4-chloro-6-methoxy-2H-benzotriazol-2-yl)-2-methylpropionutrile was
prepared using a procedure similar to that described in Example 1, part a and b, except
starting from 7-chloro-5-methoxy-1H-benzotriazole. 7-Chloro-5-methoxy-1H-benzotriazole
(0.8 g) was prepared using a procedure similar to that described in Example 13. part a,
except starting from 3-chloro-1,2-diamino-5-methoxybenzene. 3-Chioro-1,2-diamino-5-
methoxybenzene (1.88 g, 75%) was prepared using a procedure similar to that described in
Example 38. part a and b. except starting from 4-methoxy-2-nitroaniline (16.8 g) and N-
chiorosuccinimide (15 g) in part a to yield 6-chloro-4-methoxy-2-nitroaniline (29 g 14%)
used in part b.

EXAMPLE 43. N-[2-(4-Chloro-6-methoxy-2H-benzotriazol-2-yl)-1-cyano-1-methyiethyl]-
4-trifluoromethylthiobenzamide (compound No 1.071)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
{4-chloro-6-methoxy-2H-benzotriazol-2-yl)-2-methylpropionitrite (80 mg. described in
Example 42) and 4-tnflucromethyithiobenzoyl chioride (0.04 mL), the title compound was
isolated as a white solid (45 mg, 51%). MS (ES). M/Z (M+H}=470. 1H NMR: (400 MHfz,
DICHLOROMETHANE-d;). 1.86 (s. 3H), 3.88 (s, 3H), 511 (d. J=13.9 Hz, 1H), 5.36 (d,
J=13.8 Hz. 1H), 705 (d. J=2.1 Hz, 1H), 7.20 (4. J=2 0 Hz, 1H), 7.72 (s. 1H), 7.79 (d, J=82
Hz, 2H) and 7.92 (d, J=8.6 Hz, 2H). 19F NMR (376 MHz DICHLOROMETHANE-d;). 42 8
{s. 3F).

EXAMPL.E 44. N-[1-cyano-2-(5-methoxy-2H-benzotriazol-2-yl)-1-methylethyi]-4-
trifluoromethoxybenzamide (compound No 1.072)
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Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-methoxy-2H-benzotriazoi-2-yl)-2-methyipropionitrite (150 mg), the titte compound was
isolated as a white solid (190 mg, 70%). Rf =0.35 (1:1 EA/heptane). MS (ES): M/Z
IM+H]=420. 1H NMR: (400 MHz. DMSO-d;): 1.73 (s, 3H). 3.84 (s, 3H), 5.32 (d. J=13.4 Hz,
1H), 537 (d. J/=13.4 Hz, 1H). 7.10(dd, J=9.3. 2.1 Hz, 1H), 7.24 (d J=2.1 Hz, 1H). 7.52 (d.
J=8.1 Hz, 2H), 7.82 (dd, 4=8.3, 0.4 Hz, 1H), 7.95 (4, J=8.8 Hz, 2H) and 8.92 (s, 1H) 1GF
NMR (376 MHz, DMSO-dg). -57.1 (s, 3F).

2-amino-3-(5-methoxy-2H-benzotriazol-2-yl)-2-methyipropionitrile  was  prepared
using a procedure similar to that described in Example 1. part a and b, except starting from
5-methoxy-1H-benzotriazole that was prepared as follows:

a To a solution of 1.2-diamino-4-methoxybenzene hydrochloride (2 g) in
acetonitriie (20 mL) was added dropwise tert-butylnitrite {1 35 mL} at 0°C.
After 4 hours at room temperature, the mixture was concentrated under
reduced pressure to a solid residue. which was then dissoived in water.
The aqueous solution was neutralized with a saturated solution of sodium
bicarbenate and extracted with ethyl acetate. The organic phase was
washed with brine, dried over anhydrous sodium sulfate, filtered and the
fiitrate concentrated under reduced pressure to afford 5-methoxy-1H-
benzotriazole as an off-white solid (1.2 g, 85%). MS (ES): M/Z [M+H]=150.

EXAMPLE 45. N-[1-cyano-2-(5-methoxy-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylithiobenzamide (compound No 1.073)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-methoxy-2H-benzotriazol-2-yt}-2-methylpropionitrite (120 mg. described in Example 44)
and 4-trifluoromethylthiobenzoy! chloride (0.16 mL), the title compound was isolated as a
white solid (150 mg. 66%). Rf =0.3 (1.1 EA/heptane). MS (ES). M/Z [M+H]=436. 1H NMR:
(400 MHz, DMSO-ds) 173 (s, 3H). 384 (s, 3H), 532 (d, J=13.4 Hz, 1H). 5.38 (d, J=13.4
Hz, 1H), 7.10(dd, J=8.3. 2.3 Hz, 1H), 7.24 (d, /=2.1 Hz, 1H), 7.82 (dd. J=9.2 0.4 Hz, 1H).
7.87 {d, J=8.6 Hz. 2H), 7.92 (d, J=8.6 Hz, 2H) and 9.00 (s. 1H) 18F NMR (376 MHz,
DMSO-dg): -41.9 (s, 3F).

EXAMPLE 46. N-[1-Cyano-2-(5,7-dichloro-4-fluoro-2H-benzotriazol-2-yl)-1-
methylethyl}-4-trifluoromethoxybenzamide {compound No 1.090)

Using a procedure simitar to that described in Example 1. except using 2-amino-3-
(5,7-dichioro-4-flucro-2H-benzotriazol-2-yl)-2-methylpropionitrile (80 mg).  the ftitle
compound was isolated as a white solid (65 mg, 44%). Rf =0.6 (1.1 EA/heptane). MS (ES)
M/Z [M+H]=476. 1H NMR: (400 MHz, DMSO-dg): 1.76 {s, 3 H}, 5.47 (d, /=13.3 Hz, 1H),
558 (d. J=13.4 Hz. 1H), 7.50 (d, J=8.1 Hz, 2H), 7.70 - 8.10 {m, 3H) and 8.86 (s, 1H). 18F
NMR (376 MHz, DMSO-ds) -127 6 (d. J=5.9 Hz. 1F) and -57.1 {s. 3F).

2-Amino-3-(5.7-dichloro-4-fluoro-2H-benzotriazol-2-yl)-2-methylpropionitrile [1.3 g,
Rf =0.2 (1:1 EA/heptane)] was prepared using a procedure similar to that described in
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Example 1, part 2 and b, except starting from 5.7-dichloro-4-fluorg-1H-benzotriazole. 5.7-
Dichioro-4-flucro-1H-benzotriazole (4 g, 85%) was prepared using a procedure similar to
that described in Example 11, part a, except starting from 4,6-dichioro-3-fluoro-2-
nitroaniline.  4,6-Dichloro-3-fluoro-2-nitroaniline (6.1 g) was prepared using a procedure
similar to that described in Example 39, part a, b and ¢, except starting from 2,4-dichloro-5-
fluoroaniline (10 g).

EXAMPLE 47. N-[1-Cyano-2-(5,7-dichloro-4-fluoro-2H-benzotriazol-2-yi)-1-
methylethyl]-4-trifluoromethyithiobenzamide (compound No 1.091)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{5.7-dichloro-4-fluoro-2H-benzotriazoi-2-yl}-2-methyipropionitrile (80 mg, described in
Example 46) and A-trifluoromethylthiobenzoyt chloride (0.06 mL}, the title compound was
jsolated as a white solid (95 mg, 62%). Rf =0.55 (1:1 EA/heptane), MS (ES): M/Z
[M+H]=492. NMR: (400 MHz, DMSO-d,): 1.76 (s. 3H), 547 (d J=13.3 Hz 1H). 560 {d,
J=13.3 Hz, 1H), 7.58 - 8.22 (m, 5H) and 8.84 (s, 1H). 19F NMR (376 MHz, DMSO-dq). -
127.6 (d. J=5.3 Hz, 1F) and 42.0 (s, 3F).

EXAMPLE 48. N-[2{5-Chloro-4,7-dimethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyi]-4-trifluoromethoxybenzamide (compound No 1.092}

Using a procedure similar to that described in Example 1, except using 2-aming-3-
{5-chlpro-4.7-dimethyl-2H-benzotriazol-2-yl}-2-methylpropionitrile (120 mg), the title
compound was isolated as a white solid (85 mg. 41%). Rf =0.7 {1:1 EA/heptane). MS (ES):
M:/Z (M+H]=452. 1H NMR. (400 MHz, DMSO-d,). 1.74 (s, 3H), 2.43 (s, 3H), 245 (s 3H).
535 (d, J=13.3 Hz, 1H)}, 5.52 (d, /=13.3 Hz, 1H), 7.25 (d, J=0.8 Hz, 1H). 7.51 (d, J=8.1 Hz,
2H), 7.91 (d, J=8.8 Hz, 2H) and 8.78 (s, 1H). 19F NMR (376 MHz, DMSO-d;): -67.2 (s. 3F).

2-Amino-3-(5-chloro-4,7-dimethyl-2H-benzotriazol-2-yl)-2-methylpropionitrile [1.3 q.
Rf =0.2 {1.1 EA/heptane}] was prepared using a procedure similar to that described in
Example 1. part a and b, except starting from S-chioro-4,7-dimethyi-1H-benzatriazole. 5-
Chioro-4.7-dimethyl-1H-benzotriazole {4 g. 85%) was prepared using a procedure similar to
that described in Example 11, part a, except starting from 4-chloro-3,6-dimethyl-2-
nitroaniiine,  4-Chioro-3,6-dimethyi-2-nitroaniline (6.1 g) was prepared using a procedure
similar to that described in Example 39, part a, b and ¢, except starting from 4-chioro-2,5-
dimethylaniline (10 g).

EXAMPLE 48. N-[2-{5-Chloro-4,7-dimethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyij-4-trifluoromethyithiobenzamide (compound No 1.083)

Using a procedure similar to that descnbed in Exampie 1, except using 2-amino-3-
(5-chloro-4,7-dimethyl-2H-benzotriazol-2-yl)-2-methylpropionitrile (120 mg, described in
Example 48) and 4-trifluoromethylthiobenzoyl chioride (0.09 mL). the title compound was
isolated as a white soid (180 mg. 85%). Rf =0.7 (1.1 EA/heptane) MS (ES) M/Z
[M+H]=468. NMR: (400 MHz. DMSO-dg): 1.74 (s, 3H), 2.43 (s, 3H), 2.44 (s. 3H), 5.34 (d,
J=13.3 Hz, 1H), 554 (d, J=13.3 Hz. 1H). 7.24 {d, J=0.7 Hz, 1H). 7 81 - 7.93 {m, 4H) and
8.86 (s, 1H). 16F NMR (376 MHz, DMSO-d;). -42.1 (s. 3F).
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EXAMPLE 30. N-[2-{ 5-bromo-4-fluoro-7-methyl-2H-benzotriazol-2-y!)-1-cyano-1-
methylethyl)-4-trifluoromethoxybenzamide (compound No 1.094)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-bromo-4-fluoro-7-methyl-2H-benzotriazol-2-yl)-2-methylpropionitrite (120 mg), the titie
compound was isclated as a white solid (130 mg. 88%). Rf =0.65 {1.1 EA/heptane). MS
(ES). M/Z [M+H]=500 1H NMR: {400 MHz, DMSO-d.): 1.75 (s, 3H), 2 42 (s, 3H), 5.40 (4,
J=13.3 Hz. 1H), 554 (d. J=13.4 Hz. 1H). 7.45 {d, J=5.7 Hz. 1H), 7.51 (d, J=8.3 Hz. 2H),
7.91 (d. J=8.7 Hz. 2H) and 8.82 (s, 1H). 19F NMR {376 MHz, DMSO-d): -122.4 (d, J=5.3
Hz, 1F) and -57.1 (s, 3F).

2-Amino-3-(5-bromo-4-fiuoro-7-methyi-2H-benzotriazol-2-yl)-2-methylpropionitrite
[1.3 g, Rf =0.2 (1.1 EA/heptane)] was prepared using a procedure similar to that described
in Example 1. part a and b, except starting from S-bromo-4-fluoro-7-methyl-1H-
benzotriazole. 5-Bromo-4-fluoro-7-methyl-1H-benzotriazole (4 g, 85%) was prepared using
a procedure similar to that described in Example 11, part a, except starting from 4-bromao-3-
fluoro-6-methyi-2-nitroaniline. 4-Bromo-3-fiuoro-6-methyl-2-nitroaniline (6.1 ¢) was
prepared using a procedure similar to that described in Exampte 39, part a. b and ¢, except
starting from 4-bromo-5-fluoro-2-methylaniline (10 g).

EXAMPLE 51. N-2- 5-bromo-4-flucro-7-methyl-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl]-4-trifluoromethylthiobenzamide (compound No 1.095)

Using a procedure simiiar to that described in Exampie 1. except using 2-amino-3-
(5-bromo-4-fluoro-7-methyl-2H-benzotriazol-2-yl)-2-methylpropionitrile {120 mg. described
in Example 50) and 4-trifluoromethyithiobenzoyl chloride (0.09 mL), the title compound was
isolated as a white solid (175 mg. 88%). Rf =0.65 (1:1 EA/heptane). MS (ES): M/Z
[M+H)=516. NMR: (400 MHz, DMSO-dg): 1.75 (s, 3H), 2.41 (s, 3H), 5.41 (d, J=13.3 Hz, 1H),
5.56 id, J=13.3 Hz, 1H), 7.45 (dd, J=5.9, 1.1 Hz, 1H), 7.85-7.90 (m, 4H). 8.90 (s, 1H}. 15F
NMR (376 MHz, DMSO-dg): -122.4 (d. J=5.3 Hz. 1F). -42.0 {s, 3F).

EXAMPLE 52. N-J2-{4-Bromo-5-chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {(compound No 1.057)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{4-bromo-5-chioro-2H-benzotriazol-2-ylj-2-methylpropionitrile (48 mgq). the title compound
was isclated as a white solid (43 mg 56%). MS (ES): M/Z [M+H}=502 1H NMR: (400 MHz
DMSO-dg): 1,75 (s, 3H), 542 {d, J =13.4 Hz, 1H). 5.54 (d, J =13.4Hz, 1H). 7.51 (d. J =8 1
Hz, 2H). 7.63 {d, J =9.0 Mz, 1H), 7.93 (d. J =8.8 Hz, 2H), 8.02 (d, J =9.0 Hz, 1H) and 8.88
(s. 1TH). 19F NMR (376 MHz, DMSO-dg): -57.1 (s, 3F).

2-amino-3-(4-bromao-5-chioro-2H-benzotriazol-2-yl}-2-methylpropionitrile {48 mgq)
was prepared using a procedure similar to that described in Example 1, part 2 and b, except
starting from 4-bromo-5-chloro-1H-benzotriazole (213 mq) that was prepared as follows:

a. To a solution of 5-chloro-1H-benzotriazole (1 g) and sodium acetate (1g) in
acetic acd was added bromine (2 g). After 10 days at room temperature,
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the mixture was treated with a saturated solution sodium thiosulfate,
neutralized with a saturated solution of sodium bicarbonate and extracted
with ethyl acetate. The organic phase was washed with brine, dried over
anhydrous sodium sulfate fitered and the filtrate concentrated under
reduced pressure to afford a residue that was purified by semi-preparative
liquid chromatography to afford 4-bromo-5-chlaro-1H-benzotriazole as an
off-white solid (213 mg, 14%} MS (ES): M/Z [M+H]=232 1H NMR (400
MHz. DMSO-d): 7.68 (d, J=8.7 Hz. 2H) and 7.91 (d, J=8 7 Hz, 1H).
EXAMPLE 53. N-[2-{ 5-Chloro-4,7-dibromo-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 1.083)

Using a procedure similar to that described in Example 1, except using 2-emino-3-
(5-chloro-4,7-dibromo-2H-benzotriazol-2-yl)-2-methylpropionitrile (390 mg). the title
compound was isolated as a white solid (530 mg, 90%). MS (ES): M/Z [M+H]=580. 1H
NMR; {400 MHz, DMS0-dy); 1.75 (5. 3H). 5.43 (d, J=13.3 Hz, 1H}, 5.58 (d, J=13.4 Hz. 1H),
7.51 (d. J=8.0 Hz. 2H), 7.84 - 7.96 {m, 2H}, 8 04 (s, 1H) and B 83 (s, 1H) 19F NMR (376
MHz. DMSO-ds): -57.1 (s, 3F).

2-Amino-3-{5-chlaro-4,7-dibromo-2H-benzotniazol-2-yl)-2-methylpropionitrile (440
mg) was prepared using a procedure similar to that described in Example 1, part a and b,
except starting from 5-chloro-4,7-dibromo-1H-benzotriazole (4.2 @) that was prepared as
follows by adapting a procedure described in the literature by K. Koparska et al. in
Bioarganic & Medicinal Chemistry, volume 13 (2005) page 3601 and in Bioorganic &
Medicinal Chemistry, volume 12 (2004) pages 2617-2624:

a. To a solution of 5chloro-1H-benzotriazole (7.7 g) and silver sulfate (19 g)
in sulfuric acid (100 mL) was stowly added bromine (15 mL). After 2 days at
room temperature, water was slowly added to the chilled mixture and the
mixture stirred at room temperature for 3 days. The resulting solid was
fitered, washed with water and triturated with ethyl acetate. The organic
fitrate was collected and treated with a saturated solution of sodium
bisulfite a saturated solution of sodium bicarbonate then water, dried over
anhydrous sodium sulfate and filtered through a pad of Celite®. The filtrate
was concentrated under reduced pressure to afford 5-chloro-4,7-dibromo-
1H-benzatriazale as a soiid (11.2 g, 71%). MS (ES): M/Z [M+H]=310. 1H
NMR: (400 MHz, DMSC-dB). 8 0 (s. 1H).

EXAMPLE 54. N-[2-( 5-Chloro-4,7-dibromo-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl]-4-trifluoromethylthiobenzamide (compound No 1.085)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
{5-chlaro-4,7-dibromo-2H-benzotriazol-2-yl)-2-methylpropionitnle (44 mg. described in
Example 53) and 4-trifluoromethylthiobenzoyl chloride, the title compound was isolated as a
white solid (15 mg, 22%). MS (ES): M/Z [M-H]=594. NMR: (400 MHz, DMSO-dg): 1.75 (s.
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3Hi 543 (d. J=13.4 Hz, 1H). 561 (d, J=13 3 Hz, 1H), 7.88 {(q, J=8.5 Mz, 4H}. 8 04 is. 1H]
and 8.91 (s, 1H) 19F NMR (376 MHz, DMSO-dg): -42 0 (s. 3F).

EXAMPLE 355. N-[2-(4-Bromo-§,7-dichloro-2H-benzotriazol-2-yl)-1-cyano-1-
methylsthyl]-4-trifluoromethoxybenzamide (compound No 1.086)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(4-bromo-5.7-dchloro-2H-benzotriazol-2-yl)-2-methylpropionitrite, the title compound was
isolated as a white solid (260 mg). MS (ES). M/Z [M+H]=536. 1H NMR: {400 MHz, DMSO-
de) 176 is. 3H) 544 (d J=132 Hz 1H). 559 (d. J/=13.4 Hz. 1H) 7 51 (d J=8 1 Hz. 2H).
7.84 - 7.99 (m, 3H) and 8.83 (s. 1H). 19F NMR (376 MHz. DMSO-d4) -57 1 {s. 3F)

2-Amino-3-{4-bromoe-5 7-dichlorg-2H-benzotriazol-2-yli-2-methylpropionitrite . was
prepared using a procedure similar to that described in Example 1, part a and b, except
starting from 4-bromo-5 7-dichloro-1H-benzotriazole that was prepared along with 4 6-
dibromo-5,7 -dichioro-1+-benzotnazoke using a procedure similar to that descnbed in
Example 53 except using 5,7-dichloro-1H-benzotriazole described in Example 15
EXAMPLE 56. N-[2{4-Bromo-5,7dichloro-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl}-4-trifluoromethyithiobenzamide (compound No 1.087)

Using a procedure similar to that described in Example 1 except using 2-aming-3-
(4-bromo-5,7-dichloro-2H-benzotriazol-2-yl)-2-methylpropionitrile and 4-
triflugromethyithiobenzoyl chioride the title compound was isolated as a white solid {110
mg. described in Example 55), MS (ES): M/Z M+H]=552. NMR: {400 MHz. DMSO-d,) 1.75
(s. 3H}. 5.44 (d, J=13.3 Hz, 1H), 5.60 (d. J=13.7 Hz, 1H) 7.75 - 8.04 (m, 5H) and 8.91 (s,
1H) 19F NMR (376 MHz, DMSO-dg): -42.0 (s 3F).

EXAMPLE 57. N-[1-Cyano-24,6-dibromo-5,7-dichloro-2H-benzotriazoi-2-yl)-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 1.088)

Using a procedure similar to that described in Example 1, except using 2-aming-3-
{4 6-dibromo-5 7-dichloro-2H-benzotnazol-2-yl3-2-methylproponitrile.  the title compound
was isolated as a white salid (130 mg). MS (ES): M/Z [M+H]=614. 1H NMR (400 MHz.
OMSO-da 1.75is. 3H) 5454d J=133 Hz, 1H} 559 {d. J=134 Hz 1H;. 751 id J=80
Hz 2H). 7 91 (d J=B 8 Hz. 2H) and 8.82 (s 1H). 18F NMR (376 MHz. DMSO-d,j" -57 1 (s,
3F;

2-Amino-3-(4 6-dibramo-§ 7-dichloro-2H-benzotriazol-2-yli-2-methylpropionitriie
was prepared using a procedure similar to that descnbed in Example 1, part a and b, except
starting fram 4 6-dibromo-5 7-dichloro-1H-benzotriazale that was prepared along with 4-
bromo-5,7-dchlore-1H-benzotriazole described in Example 55 using a procedure similar to
that described in Example 53 except using 5,7-dichloro-1H-benzotnazole described in
Example 15
EXAMPLE 58. N-[1-Cyano-2-(4,6-dlbromo-8,7-dichforo-2H-benzotriazoi-2-yl}-1-
mathylethyl)-4-trifluoromethylthiobenzamide (compound No 1.089)

Using a procedure similar to that described in Example 1 except using 2-amino-3-
{4 6-dibromo-5, 7-dichloro-2H-benzotriazol-2-yl)-2-methylpropionitrile, described in Example




L

57. and 4-triffucromethylthiobenzoyl chioride, the title compound was isolated as a white
solid (100 mg). MS (ES): M/Z [M+H]=630. NMR: (400 MHz. DMSO-dg). 1.75 (s, 3H), 545
{d. J=13.3 Hz, 1H), 5,60 (d, J=13.0 Hz, 1H), 7.82 - 7.92 {m, 4H} and 8.90 {s, 1H). 19F NMR
(376 MHz. DMSO-dg): -42.0 (s. 3F).

10 Compounds of Examples 59 and 60 were prepared according to the following general
reaction scheme:

NO, NO, NH N. 0 , N,
—~ H. "y — N PR N
CI-\/ ¥ NBS Clw % X Gl P ? NaNG, Ol rd N % Cl-\‘.f/\"-_‘/ NN
\ ) \ %) Pd/C "\ i) ’ 2 i YN -Cl } =N i
G/ N TR A TNH T A /TN = =/ W Kco, S 0
CHCN , MeOH HCI AcOH 2~Ys :
Br Br Br K (cat } 8r
Acetone
(
-59\811(8;1}51
Pd cat. | Toluene
Y
..... -R ~ -R
N NN ( B c (/ll NH, "0
= ~ N = i
Cloy” % T Ny A A : in NG
. >=N Tlr’ Q cl\‘f '-': .‘,N - !_,NH MeCH CI\./7 ,... N
e i (o] -— .I.""::’f’/;zN 7’ - — ‘____{):N
- N DISA ‘ 4 SaCN H
CH,Cl, = N NH,C! =
Final product
13 V=C-HW=C-Cl X=C-H: Y = C-CH=CH;,
Q=P=N;

Ri=Rs=H a=1,R;=CHa Rs = H:
Z = C(0); Ry = p-phenyl-R

20  EXAMPLE 59. N-{2-{6-Chloro-4-vinyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifiuoromethoxybenzamide (compound No 1.075)

Using @ procedure similar to that described in Example 1, except using 2-amino-3-
{6-chloro-4-vinyl-2H-benzotriazol-2-yl)-2-methylpropionitrile (2.3 g), the title compound was
isolated as a white solid (3.2 g, B0%). Rf =0.45 (1:1 EA/heptane). MS (ES)y M/Z [M+H)=450.
1H NMR: (400 MHz, DMSO-ds). 1.75 (s, 3H), 5.41 (d, J=13.3 Hz, 1H), 56.51 (dd, J/=11.2, 1.2
Hz, 1H), 5 55 (d. J=13.4 Hz, 1H), 6.45 (dd. J=17.7. 1.2 Hz, 1H), 6 81 {(dd J=17.6. 11.3 Hz.
1H). 7.48-7.52 (m, 3H), 7.93 (d, J=8.8 Hz, 2H), 8.03 (d, J=1.8 Hz. 1H). and 8.87 (s, 1H).
18F NMR (376 MHz, DMSO-ds): -57.1 (s, 3F).

2-Amino-3-(8-chloro-4-vinyl-2H-benzotriazol-2-yl)-2-methylpropionitrile [2.3 9. 97%,

[\
i

30  Rf =0.3 (1:1 EA/heptane)] was prepared using a procedure similar to that described in
Example 1, part b, except starting from 1-(B-chloro-4-vinyl-2H-benzotriazol-2-yl)-propan-2-
one. 1-(6-Chloro-4-vinyl-2H-benzotriazol-2-yl)-propan-2-one (4 g, 85%) was prepared as
follows:

a. 1-(4-Bromo-6-chloro-2H-benzotriazol-2-yi}-propan-2-one (3 9),

[
h

tributylvinyltin {3.5g) and bis(tri-t-butylphosphine)jpafladium (0.5 g) were
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heated in toluene (20 mi.) at 50°C overnight. The mixture was concentrated
under reduced pressure, taken up in ethyl acetate and filtered through a
plug of Celite®. Filtrate was concentrated under reduced pressure to give 2
residue that was purified by chromatography (SiO,. heptane/EA) to afford
1-(6-chloro-4-vinyl-2H-benzotriazol-2-yl)-propan-2-one as a white solid (2.2
g. 80%} Rf=0.5 (1:1 EA/heptane} 1-{4-Bromo-8-chloro-2H-benzotriazol-2-
yl)-propan-2-one was prepared using a procedure similar to that described
in Example 1, part a, except starting from 7-bromo-5-chloro-1H-
benzotriazole described in Example 38. part a and b.

EXAMPLE 60. N-[2-{6-Chloro-4-vinyl-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-

trifluoromethylthiobenzamide {compound No 1.076)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(6-chloro-4-vinyl-2H-benzotriazol-2-yl)-2-methylpropionitrile (50 mg) described in Example
59 above and 4-trifluoromethylthiobenzoyl chloride (0.05 mL), the title compound was
isolated as a white solid (65 mg. 73%). Rf =0.5 (1.1 EA/heptane). MS (ES). M/Z [M+H]=466.
NMR: (400 MHz, DMSO-ds): 1.75 (s, 3H), 5.41 (d, J=13.4 Hz, 1H), 5.50 (d, J=11.5 Hz, 1H),
557 (d. J=13.4 Hz, 1H), 6.45 (d. J=17 6 Hz. 1H), 6.91 {dd, J=17.6, 1.3 Hz, 1H), 751 (s 1
H). 7.84 (d. J=8.2 Hz, 2H), 7.91 (d. J=8.3 Hz, 2H), 8.03 (s. 1H) and 8.96 (s, 1H). 19F NMR
(376 MHz, DMSO-dg). -42.0 (s, 3F).

Compounds of Examples 61 to 67 were prepared according to the following general
reaction scheme:
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Final product

V=C-H W=C-Cl, X=C-H, Y =C-R,-;

Rit = COH. CO;Me. CH:N(CH;1,. CH-OH, CHIOH)CH,0H. CHFCH.F
Q=P =N;

Ri=R,=H;a=1;R;=CHa Re = H:

Z = C{O) R> = p-phenyl-OCF,

EXAMPLE 61. N-{2-[6-Chloro-4-(1,2-dihydroxyethyl)-2H-banzotriazol-2-yl}-1-cyano-1-
methyl-ethyl}-4-trifluoromethoxybenzamide (compound No 1.077)

To a soluton of  N-[2-6-Chloro-4-vinyl-2H-benzotnazol-2-ylj-1-cyano-1-
methytethyl}-4- tnfluoromethoxybenzamide (0 25 g} in & mL of @ mixture of THF and water
(10 to 1). was added sodium periodate (0 24 g, 2.1 equivalent} and a 4% osmium tetroxide
solution n water {17 mL, 5 mole %), After 2 hours at room temperature, the mixture was
quenched with a 10% solution of sodium thiosulfate extracted with ethylacetate and
washed with water. The organic layer was dried over sodium sulfate, filtered and
concentrated under reduced pressure to give a residue that was purified by
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chromatography (SiO., heptane/EA) to afiord the title compound as a white solid mixture of
diasterecisomers (110 mg, 40%). Rf =0 35 (1.1 EA/heptane). MS (ES). M/Z [M+H]=484 1H
NMR: (400 MHz, DMSO-ds): 1.74-1.75 (d, 3H), 3.40 - 3.56 (m, 1H), 3.67 - 3.82 (m. 1H).
4.78 (dt, /=17 3, 6.0 Hz, 1H), 5.01 - 512 (m, 1H), 5.35 - 5.43 (m, 1H), 5.43 - 5.51 (m, 1H),
561 (d, J=4.8 Hz. 1H), 7.42 (s, 1H), 7.51 (d, J=7.9 Hz, 2H), 7.93 (dd, J=8.7, 3.8 Hz, 2H),
7.98 {t, J=2.1 Hz, 1H) and 8.92 (d. 1H). 19F NMR {376 MHz, DMSO-dq): -57.1 (s, 3F}.
EXAMPLE 62. N-{2-[6-Chloro-4-(1,2-difluoroethyl)-2H+-benzotriazol-2-yl]-1cyano-1-
methyl-athyl}-4-trifluoromethoxybenzamide (compound No 1.078)

To a solution of N-{2-[6-Chloro-4-(1.2-dihydroxyethyl)-2H-benzotriazol-2-yl]-1-
cyano-1-methyl-ethyl}-4-triflucromethoxybenzamide (50 mg) in DCM (3 mL), was added
Deoxofluor™ [Bis(2-methoxyethyl)aminosulfur Trifluoride] (0.07 mL). After stirring overnight
at room temperature. the mixture was concentrated under reduced pressure to give a
residue that was purified by chromatography (SiO; heptane/EA) to afford the title
compound as a white solid mixture of diasterecisomers (35 mg, 69%). Rf =0.7 {1:1
EA/heptane). MS (ES): MIZ [M+H]=488. 1H NMR: (400 MHz, CHLOROFORM-d): 1.88 -
1.89 {d, 3H). 4.71 - 5.00 (m, 2H), 5.19 (dd, J=13.7, 4.5 Hz, 1H), 5.47 (t, J=13.9 Hz. 1H),
599 -6.25 (m, 1H), 7.20 (d, J=18.7 Hz, 1H). 7.33 (d. J=B.1 Hz, 2H), 7.53 (s, 1H), 7.86 (d,
J=8.7 Hz, 2H} and 7.90 {s. 1H). 18F NMR (376 MHz, CHLOROFORM-d}. -1822 (s 1F). -
581 (s, 3F)and 3.1 (br. s., 1F).

EXAMPLE 63. N-[2-(6-Chloro-4-formyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-
4- trifluoromethoxybenzamide {compound No 1.079)

A solution of N-[2-(6-Chloro-4-vinyl-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (0.29 g) in 35 mL of a 3 to 1 mixture of DCM and methanol was
treated with ozone gas for 15 minutes After stirring one hour at -78°C, the mixture was
purged 10 minutes with oxygen and then quenched with dimethyi sulfide followed by a 10%
solution of sodium thiosulfate, then diluted with DCM (100 mL). The mixture was separated,
and the organic layer was dried over sodium sulfate, filtered and concentrated under
reduced pressure to give a residue that was purified by chromatography (SiO;, heptane/EA})
to afford the title compound as a white solid (0.23 g, 78%). Rf =0.6 (1.1 EA‘heptane). MS
(ES): M/Z {M+H]=452. 1H NMR: (400 MHz, CHLOROFORM-d): 158 (s 3H), 524 (d,
J=13.8 Hz, 1H), 5.47 (d, J=13.8 Hz. 1H), 7.37 (d, J=8.1 Hz, 2H). 7.94 (br. s, 1H), 8.00 (d,
J=1.8 Hz, 1H), 8 05 (m, 2H), 8.22 (d, /=1.9 Hz, 1H) and 10.34 (s, 1H). 19F NMR (376 MHz,
CHLOROFORM-d): -58.1 (s, 3F).

EXAMPLE 64. N-[2-(6-Chloro-4-dimethylaminomethyl-2H-benzotriazol-2-yl}-1-cyano-
1-methylethyl]-4- triffuoromethoxybenzamide (compound No 1.080)

To a solution of N-][2-(6-Chioro-4-formyl-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl]-4- trifluoromethoxybenzamide (0.18 g} in methanol (3 mL) was added a 2
molar methanolic solution of dimethylamine (0.24 mL). After one hour stirring at room
temperature, decaborane was added (15 mg) and the mixture stirred one more hour before
being concentrated under reduced pressure. The residue was purified by chromatography
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(8i0,, heptane/EA) to afford the titie compound as a white solid (100 mg, 52%). Rf =0.2 (3:1
EA/heptane). MS (ES). M/Z [M+H]=481. 1TH NMR: {400 MHz, CHLOROFORM-d): 1.81 (s.
3H), 2.31 (s, 6 H), 3.75 (d, J=13.5 Hz, 1H), 3.92 (d, J=13.5 Hz, 1H), 5.12 (d, J=13.8 Hz,
1H), 552 (d, J=13.7 Hz, 1H), 7.32 (d, J=8.1 Hz, 2H), 7.36 (s, 1H), 7.81 (d, J=1.7 Hz, 1H)
and 7.95 (br. d, J=8.7 Hz, 3H). 19F NMR (376 MMz, CHLOROFORM-d). -58.1 (s, 3F).
EXAMPLE 65, N-2-{6-Chloro4-hydroxymethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4- trifluoromethoxybenzamide (compound No 1.081)

To a solution of N-[2-(6-Chloro-4-formyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4- trifluoromethoxybenzamide (150 mg) in ethanol (2 mL} cooled in an ice bath
was added sodium triacetoxyborohydride (0.22 g). After 6 hour at room temperature, more
sodium triacetoxyborahydride (0.29 g) was added and the mixture stirred overnight at room
temperature. The mixture was quenched with water, extracted with ethyl acetate. The
organic layer was dried over sodium sulfate. fittered and concentrated under reduced
pressure to give a residue that was purified by chromatography (SiO;, heptane/EA) to afford
the title compound as a white solid (100 mg, 67%). Rf =0.4 (3:1 EA/heptane). MS (ES): M/Z
(M+H]=454. 1H NMR: (400 MHz, CHLOROFORM-d): 1.87 (s, 3H}, 5.06 (s. 2H), 5.15 (d,
J=13 8 Hz, 1H) 543 (d J=13.8 Hz 1H). 7.33 {d. J=8.8 Hz, 2H), 7.43 (dt, /=1.8, 1.0 Hz,
1H), 7.47 {s. 1H) 7.80 (d. J=1.8 Mz, 1H) and 7.88 (d. /=8.8 Hz. 2H) 19F NMR {378 MHz
CHLOROFQRM-¢). -58 1 (s. 3F).

EXAMPLE 66. 6-Chloro-2-[2-cyano-2-{{[4-{trifluoromethoxy)phenylicarbonyl}amino)-
propyl]-2H-benzotriazole-4-carboxylic acid (compound No 1.082)

To a soluton of N-[2-(B-Chloro-4-formyl-2H-benzotriazol-2-yl)-1-cyana-1-
methylethyi]-4- trifiuoromethoxybenzamide {1 5 g) in a mixture of THF (25 mL}, t-butanal
(10 ml) and 2-methyl-2-butene was added dropwise the solution of sodium hypochiorite
{0.9 gj and sodium dihydrogen phosphate (1.16g) in water {20 mL). After 4 hour at room
temperature, the mixture was concentrated under reduced pressure. diluted with water {50
mL) and acidified to pH 2 with normal HCI. The white solid was filtered and washed with
water and dned under vacuum to give the titte compound (1.35 g, 87%). MS (ES). M/Z
[M+H]=468. 1H NMR: {400 MHz, DMSO-dg): 1.72 (s, 3 H). 5.48 - 5.64 (m, 2 H), 7.43 (d,
J=8.2 Hz, 2 H), 7.83 (d, 4=2.0 Hz, 1 H), 7.99 {4, J=8.8 Hz, 2 H), 8.23 {d, J=1.8 Hz, 0 H) and
9.41 (br. s., 1 H). 19F NMR (376 MHz, DMSO-dy): -57.1 (s, 3F).

EXAMPLE 67, Methyl 6-chloro-2-[2-cyano-2-({[4-(trifluoromethoxy)phenyl]carbonyi}-
amino)propyl]-2H-benzotriazole-4-carboxylate (compound No 1.084)

A 2 molar ether solution of trimethylsilyldiazomethane was added to 6-chloro-2-[2-
cyano-2-({[4-{trifluoromethoxy)phenyl]carbonyl}amino)-propyl]-2 H-benzotriazole-4-
carhoxylic acid (100 mg) dissolved in a ten to 1 one mixture of THF and methanol (2 mL).
After avernight at room temperature, the mixture was concentrated under reduced pressure
to give a residue that was purified by chromatography (SiO,, heptane/EA} to afford the title
compound as a white solid (42 mg, 40%). MS (ES): M/Z [M+H]=482. 1H NMR: (400 MHz,
DMSO-ds): 1.75 (s, 3 H). 3.78 (8. 3 H), 5.44 (d. J=13.3 Hz, 1 H}. 5.58 (d. J=13.3 Hz, 1 H),
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7.50 (d, J=8.1 Hz. 2 H), 7.92 (d. J=8.8 Hz, 2 H), 8.02 (d, J=1.9 Hz. 1 H), B.52 (d, J=1.9 Hz,

1HYand 8.87 (s. 1 H) 19F NMR {376 MRz, DMSO-d,). -57.1 is. 3F).

The
{trifluoromethoxy phenyijcarbonyljamino)-propyij-2H-benzotiiazole-4-carboxylic
described in Example 66 above

preparation of

Compound of Example 68 was prepared according to the following reaction scheme:

acid

6.chloro-2-[2-cyano-2-{{{4-

5

NiC1.,
N AN(ENS, NaBH, N DMSO
CI*--.// \" Nr \,, " pd cat Cl-~.. ,// K( N \ - Boc,O ¢I.. .{N‘c N \__,. (COC” Cl- \/\ N
.". =N - — - N i - - B N N _ o
AT 7/ \: /_ e //_ i
f_ o / o} \ ....1 Ho CH.CL, /‘
Br CN “NHB “~NH8oc
NeCN | NH,
NH,CY lv,eo}-q
~ R ¥
N i H !! ‘g:l (" : '.l R I.-,','»”\.,IT,N
et NN e ’\,u Lo ey N
e A iMe) Sil Cle? R b Qlen i NT
i i O -~ \.;;-./ N o -——— L )TN
y N CH.O ~t ) OiEA =
- NH Pt P = kY
NHBoc CH,C! ~NHBoc
Final product
V=C-H W=C-Cl X=C-H, Y = C-CH.NH;:
Q=P=N;

R3=R4= Ha=t; Rg,: CH@, R_(,:H,
Z=C(O), R; = p-phenyi-R

EXAMPLE 68. N-[2-(4-Aminomethyl-6-chloro-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamlide (compound No 1.074)

To a solution of {6-chloro-2-{2-cyano-2-methyl-2-(4-triftuoromethoxy-benzoylamino)-
ethyl}-2H-benzotriazol-4-yimethytl-carbamic acid tert-butyl ester (100 mg) in DCM {2 mik)
was added trimethyisify! iodide (0.05 mL). After 20 minutes. the mixture was quenched with
methano! and concentrated under reduced pressure. The residue was taken up in ethy!
acetate. washed with a saturated soiution ot sodium bicarbonate drned over sodium sulfate.
fitered and concentrated under reduced pressure to give the title compound as a white
solid :70 mg. 87%) Rf =02 {11 EA‘heptane). MS (ES} M/Z [M+H]=452 1H NMR- {500
MHz, CHLOROFORM-dv 186 (s, 3H). 421id, J=3 4 Hz 2Hi 516d. /=137 Hz, 1H) 543
id, J=13.8 Hz. 1H), 7.30(d. J=8 4 Hz. 2H) 7.33(d J=0.7 Hz, 1Hy 7801s, 1 H) 7.75 (4,
J=15Hz 1H) and 7.88 (d, J/=8.7 Mz, 2H). 19F NMR (376 MHz, DMSO-d,) -57 1 (s, 3F ).

The  starting  material  {B-chloro-2-{2-cyano-2-methyl-2-(4-trifluoromethoxy-
benzoylamino)-ethyl]-2H-benzotriazol-4-ylimethyl}-carbamic acid tert-butyl ester {0.25 g.

80% MS iES). M:Z [M+H}=553)]) was prepared using a procedure similar 1o that described
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in Example 1 except starting from [2-{2-amino-2-cyano-2-methylethyl)-6-chlore-2H-
benzotriazol-4-ylmethyl]-carbamic acid tert-butyl ester (.28 g) that was prepared using a
procedure similar to that described in Example 1, part b, except starting from [6-chloro-2-(2-
oxopropyl)-2H-benzotriazol-4-yimethyl]-carbamic acid tert-butyi ester (0.4 g) that was
prepared as follows:

a. 1-(4-Bromo-6-chloro-2H-benzotriazol-2-yl)-propan-2-one (3.5 g), zinc
cyanide (2.8 g). zinc powder (0.4 g) and bis(tri-t-butylphosphine)patiadium
(0.62 g) were heated in degassed dimethylacetamide (60 mL) at 60°C.
After stirring two hours, the mixture was diluted with water. A solid residue
formed and was filtered, washed with water and taken up in ethyl acetate.
Organic layer was filtered and concentrated under reduced pressure to give
a residue that was purified by chromatography (SiO;, heptare/EA)} to afford
8-chioro-2-{2-oxopropyl}-2H-benzotriazole-4-carbonitrile as a white solid (2
g, 70%). Rf =0.55 (1.1 EA/heptane). 1-(4-Bromo-6-chloro-2H-benzotriazol-
2-yl)-propan-2-one was prepared using a procedure similar to that
described in Example 1. part a, except starting from 7-bromo-5-chloro-14-
benzotriazole described in Example 38, partaand b.

b. To a solution of 8-chloro-2-(2-oxopropyi}-2H-benzotriazole-4-carbonitrile in
methanol (160 mL) at 0°C was added di-tert-butyl dicarbonate (7.6 g) and
nickel chloride hexahydrate (0.4 g) followed by slow addition over 1.5 hours
of sodium barohydride (5.2). After stirring one additional hour. the mixture
was treated with diethylenetriamine (1.8 mlL). concentrated under reduced
pressure, taken up in ethyl acetate and washed with a saturated soiution of
sodium bicarbonate. The organic layer was dried over sodium sulfate,
filtered and concentrated under reduced pressure to give a brown residue
(66 g) that contained [B-chloro-2-(2-hydroxypropyl)-2H-benzotriazol-4-
yimethyl]-carbamic acid tent-butyl ester and the des-halogeno analog {2-(2-
hydroxypropyl)-2H-benzotriazol-4-yimethylj-carbamic ack tert-butyl ester.
This residue was taken directly to the next step without further purification

¢. To a solution of oxalyl chloride (0.8 mL) in DCM (20 mL} was added
dropwise at -78°C under nitrogen a solution of DMSO (1 2 mL) in DCM (10
mL). After stirring 10 minutes, a solution of the crude residue containing 8-
chioro-2-(2-hydroxypropyl)-2H-benzotriazol-4-yimethyl]-carbamic acid tert-
butyt ester {1.45 g) in DCM (5 mL} was added dropwise under nitrogen.
After stirring 30 minutes, TEA (5 mL) was added under nitrogen and the
mixture allowed warming to room temperature. The mixture was
concentrated under reduced pressure to give a residue that was purified by
chromatography (SIO,, hepiane/EA) to afford [B-chloro-2-(2-oxopropyl)-2H-
benzotriazol-4-ylmethyl]-carbamic acid tert-buty! ester as a yellow solid (0.4
g. 30%). Rf =0.45 (1'1 EA/heptane). 1H NMR: (400 MHz. CHLOROFORM-
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d): 1.47 (s, OH), 2.19 (s, 3H), 4.71 (d, J=5.3 Hz, 2H). 5.21 (br. s., 1H), 5.50
(s, 2H), 7.30 (d, J=0.8 Hz, 1H) and 7.78 (d. J=1.3 Hz, 1H).

Compounds of Examples 69 to 74 were prepared according to the following general
reaction scheme:

Zn(CN),

Ry N
= /N Rg% N\
=N NH R r N
Pd cat. NG V”}@’R
R Vi D
" N O or Ryy N// o

. _ _ 4-CF3Ph{B{OH}).
Rq4 = CF3, Ry = Cl, R = OCF; or SCF, . - = =
Ry: = ClL R, = CF;, R = OCF; or SCF; Pd cat. Rqy = CFy Ry = CN. R = QCF, or SCF,

Ryy = Br, Rg = Cl. R = OCF, or SCF, gﬂ - gz 29 g E.F};'i s ggFa or SCFy
Rq1 2 Br, Ry =Cl, R = OCF; or SCF, 1 . Ry =Ci, 3

R.. = 4.CF,Ph Ry = Cl, R = QCF,
Final product

V=C-HW=C-Ry X=C-H Y =C-Ryy:

Q=P=N,

Ri=R4=H;a=1Rs=CH; R =H:

Z = C(O). Ry = p-phenyl-R

EXAMPL E 69. N-[1-Cyano-2-{4-cyano-§-trifluoromethyl-2H4-benzotriazol-2-yl}-1-
maethylethyl]-4-trifluoromethoxybenzamide (compound No 1.054)

N-{2-{4-Chloro-8-triflucromethyl-2H-benzotriazol-2-yi)- 1-cyano-1-methylethyl)-4-
triftuoromethoxybenzamide (100 mg, described in Example 19), zinc cyanide (50 mg), zinc
powder (10 mg), 2-di-t-butyiphosphino-1,1-binaphthyl (40 mg) and palladium
trifluoroacetate {34 mg) were heated under nitrogen in degassed dimethylacetamide {1 mL)
at 100°C overnight. The mixture was concenfrated under reduced pressure to give a
residue that was purified by chromatography (SiO;, heptane/EA) to afford the title
compound as a white solid {62 mg, 63%). Rf =0.6 (1.1 EA/heptane). MS (ES): M/Z
[M+H]=483. NMR: (400 MHz, DMSO-de): 1.77 (s, 3H). 5.56 (d. J=13.3 Hz, 1H), 566 (d.
J=13.3 Hz, 1H), 7.49 (d. J=B.2 Hz, 2H). 7.92 {d. J=8.6 Hz. 2H), 8.59 {s. 1 H). 8.90 (s. 1H)
and 9.02 (s, 1H). 19F NMR (376 MHz, DMSO-de}: -61.0 (s, 3F) and -57.1 (s. 3F).
EXAMPLE 70. N-[1-Cyano-2-(4-cyano-6-trifluoromethyi-2H-benzotriazol-2-yl)-1-
methylethyl]-4-trifluoromethytthiobenzamide (compound No 1.055)

Using a procedure similar to that described in Example 69. except using N-{2-{4-
chioro-6-trifluoromethyi-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (100 mg. described in Example 20), the title compound was
isolated as a white solid (52 mg. 53%). Rf =0.5 (1:1 EA/heptane) MS (ES): M/Z [M+H]=499.
NMR: (400 MHz, DMSO-dg) 1.77 (s 3H). 5.57 (d, J=13.2 Hz, 1H), 567 (d, J=13 3 Hz. 1H).
7.84 (d J=8.3 Hz 2H), 790 (d, J=8.4 Hz 2H), 860 (d, J=1.1 Hz, 1H), 8.99 (s. 1H) and 8.01
{s. THY, 19F NMR (376 MHz. DMSO-d,). -42.0 (s, 3F) and -61.0 (s, 3F).
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EXAMPLE 71. N-{1-Cyano-2-{6-cyano-4-triflucromethyl-2H-benzotriazol-2-yl)-1-
methylethyl]-4-trifluoromethoxybenzamide {(compound No 1.056)

Using a procedure similar to that described in Example 69, except using N-[2-(6-
chloro-4-triflucromethyl-2H-benzotriazol-2-yi)-1-cyano-1-methylethyi}-4-
trifluoromethoxybenzamide (100 mg, described in Example 32), the titie compound was
isolated as a white solid (44 mg, 45%). Rf =0.55 (1:t EA/heptane). MS (ES). M/Z
(M+H]=483 NMR: (400 MHz, DMSO-ds). 1.78 (s. 3H), 5.53 (d, J=13.2 Hz, 1H), 5.68 (0.
J=13.3 Hz, 1H). 7.48 (d. J=8.1 Hz. 2H), 7.89 (d, v=8.8 Hz, 2H), 8.32 (5, 1H), 8.85 (s, 1H}
and 9.18 (s. 1H). 18F NMR (376 MHz, DMSGC-d;). -61.7 (s, 3F) and -57.2 (s, 3F).
EXAMPLE 72. N-[1-Cyano-2-{é-cyano-4-trifiuoromethyl-2H-benzotriazoi-2-yl)-1-
methylethy(]-4-trifluoromethyithiobenzamide (compound No 1.066)

Using a procedure similar to that described in Example 69, except using N-[2-(6-
chloro-4-triflucromethyl-2H-benzotriazol-2-yi)-1-cyano-1-methylethyij-4-
trifluoromethylthiobenzamide (580 mg, described in Exampie 33), the title compound was
isolated as a white solid (320 mg, 55%). Rf =0.5 (1:1 EA/heptane). MS (ES). M/Z
[M+H]=498. NMR: (400 MHz, DMSO-ds). 1.78 (s, 3 H). 5.53 (d, J=132 Hz, 1H), 5.69 (d,
J=13.3 Hz, 1H}, 7.79 - 7.81 {m, 4H), 8.31 (s, 1H), B.94 (s, 1H) and 9.18 (s, 1H). 19F NMR
(376 MHz. DMSO-d,). -42.1 (s, 3F} and -61.7 (s. 3F).

EXAMPLE 73, N-[2-(8-Chioro-4-cyano-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.067)

Using a procedure similar to that described in Example 69, except using N-[2-(4-
bromo-B-chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyt}-4-trifluocromethoxybenzamide
(100 mg) described in Example 38 and bis(iri-t-butylphosphine)palladium (20 mg} as
palladium catalyst with no additional phosphine ligand and heating the reaction mixture at
80°C for one hour, the titie compound was solated as a white solid (70 mg, 79%). Rf =0.6
(1.1 EA/heptane). MS (ES}). M/Z [M+H])=449. NMR: (400 MHz, DICHLOROMETHANE-d,):
1.87 (s, 3H), 5.28 (d, J=13.7 Hz, 1H), 5.52 (4, J=13.7 Hz, 1H), 7.29 - 7.43 (m, 3H), 7.85 (d.
J=1.8 Hz, 1H), 7.87 - 7.95 (m, 2H) and 8.20 {d, J=1.7 Hz, 1H). 19F NMR (3756 MHz,
DICHLOROMETHANE-d,). -58.5 (s, 3F).

EXAMPLE 74. N-{2-[6-Chioro-4-{4-triftuoromethyiphenyl)-2H-benzotriazol-2-yl]-1-
cyano-1-methylethyi}-4-trifluoromethoxybenzamide {compound No 1.068)

N-[2-(4-Bromo-B-chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyi)-4-
trifluoromethoxybenzamikie (120 mg) descnbed in  Example 38,  bis{tri-i-
butylphosphinejpalladium (20 mg), bis{dibenzylideneacetone)paliadium (20 mg), potassium
fluorde {42 mg) and 4-triflucromeihylphenyl boronic acid (45 mg) in THF were stirred at
room temperature for 3 days. The mixture was concentrated under reduced pressure to
give a residue that was purified by chromatoegraphy (Si0,, heptane/EA) to afford a one to
one mixture of title compound and starting matenal {110 mg, Rf =0.3 (3:7 EA/heptane)).
This mixture was further purified by semi-preparative  hquid  chromatography
(methancliwater) to afford the titie compound as pure solid (35 mg, 26%). MS (ES): M/iZ
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[M+H]=568. NMR. {400 MHz, DMSO-dgs): 1.74 (s. 3H), 1.84 (s. 1 H). 539 {d, J=13 3 Hz,
tH). 564 (d, J=13.3 Hz, 1 H), 7.41 (0, /B0 Hz, 2 H). 760 (d. J=8.3 Hz. 2H). 7 84 (d, J=1.8
Hz, 1H), 7.93 (d. J=8.9 Hz, 2H). 8.12 (d, J=8.1 Hz, 2 H) and 8 23 (d. J=18 Hz. 1 H). 19F
NMR {376 MHz, DMSO-de). -61.8 {s. 3F) and -57.3 (s, 3F).

10 Compounds of Examples 75 to 84 were prepared according to the following general
reaction scheme:

(O)n
/j/ R §
“CFy [Oxidation) ) /’\l/ ~CF
- “ ) 3
RJ \L" ),/& ad NN
i ey
w/ c!),'
3 5:‘}
R11 R“’ ‘R" N

Final product
15 V=C-Rg. W=C-Rg, X =C-Ry~ Y = C-Ry-.
Q=P=N.
R;y=Re=H. a=1,Rs=CHy Rs=H
Z=C(O}. Ry = p-phenyl-R; R = §{0},CF:;n=0,1,0r2

200 EXAMPLE 75. N-[1-Cyano-2-(5-cyano-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylsulfinyibenzamide (compound No 1.022)

3-Chloroperbenzoic ackd (77% pure 0.13 g) was added at 0°C to a DCM solution of
N-[1-¢cyano-2-{5-cyano-2H-benzotriazol-2-yl)- 1-methylethyll-4-trifluoromethylthiobenzamide
{011 g described in Example 22}, The reaction mixture was stirred 72 hours at room
temperature The reaction mixture was diluted with DCM then washed with saturated

J
rh

aqueous sodium bicarborate solution. The organic phase was dried over anhydrous
sodium sulfate filtered and concentrated under reduced pressure to grve a reskdue that was
purified by chromatography iSiO;, heptane/EA\ to afford the title compound as a white solid
60 mg 53%). MS (ES) M!Z [M+H]=447 1H NMR (400 MHz DMSO-dp 177 is. 3HL
544-565(m. 2H! 776 (d, /=88 Hz. 1H), 8 02-8.07 im 4H) 794 (d. J«8.Y Hz 1H;. 878
(s, 1THyand 9.10 (s, THi 19F NMR {376 MHz, DMSO-d,}. -74.20 (s, 3F1.

EXAMPLE 76. N-[2{4-Chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]4-trifluoromethylsulfinylbenzamide {(compound No 1.023)

LF¥)
=

Using a procedure similar to that described in Example 75. except using N-[1-
35  cyano-1-methyl-2-(4-chioro-6-triflucromethytbenzotriazol-2-yi) -ethyl]-4-
trifluoromethylthiosbenzamide described in Example 20. the title compound was isclated as
a white solid (60 mg. 53%) MS (ES). MiZ (M+H]=524 1H NMR: (400 MHz. DMSO-d,y 178
{s. 3H). 5.48-586 tm 2H) 794 (d. 1H. J =0.7 Hz}, 8.01-8.07 (m, 4H). 8 56 id, J =0 8 Hz.
1Hiand 8 02 (s THY 18F NMR (376 MHz. DMSO-d,}. -74.27 15, 3F) and -61 08 (5. 3F)
41} EXAMPLE 77. N-[1-Cyano-2-(4,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
triftuoromethylsulfinylbenzamide (compound No 1.024)
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3-Chloroperbenzoic acid (77% pure, 0.57 g) was added at 0°C to a DCM solution of
N-[1-cyano-2-{4,6-dichloro-2H-benzotriazol-2-yl)- 1-methylethyi}-4-
trifiuoromethyithiobenzamide (0.3 g, described in Example 16). The reaction mixture was
stirred over night at room temperature. The reaction mixture was diluted with DCM. washed
with saturated aqueous sodium bicarbonate solution. The arganic phase was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure to give a
residue that was purified by chromatography (SiO;, heptane/EA} to afford the title
compound as a white solid (100 mg, 32%). Rf =0.6 (1.1 EA/heptane). MS (ES). WM/Z
M+H1=4380. NMR: (400 MHz. DMSO-d,} 1.76 (s, 3H), 5.38-5.680 {m, 2H), 7.74 {d, J =1.6
Hz. 1H), 7.99-8.08 (m, 4H), 8.18 (dd. J =1.5, 0.9 Hz, 1H), and 9.04 (s, 1H). 19F NMR (376
MHz, DMSO-0g): -74.24 (s, 3F).

EXAMPLE 78. N-{1-Cyano-2-{4,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylisulfonylbenzamide (compound No 1.025)

The crude residue described in Experimental 77 that was purified by
chromatography (SiO;, heptane/EA) also provided the suffone titte compound as a white
salid (100 mg. 31%) Rf =065 (1:1 EA/heptane). MS (ES). M/Z (M+H]=508. NMR: (400
MHz, DMSO-d,): 1.76 {s. 3H), 551 (dd. J =80.1, 13.4 Hz, 1H). 7.73 (d, J =1.6 Wz, 1H},
8.12-8.17 {m, 2H). 8.19 (d, J =1.6 Hz, 1H). 8.31 {d. J =8.4 Hz, 2H) and 9.19 (s, 1H). 19F
NMR (376 MHz. DMSO-dy). -78.70 (s, 3F).

EXAMPLE 78. N-[1-Cyano-1-methyl-2-(5-trifiuoromethyl-2H-benzotriazol-2-yl)ethyl]-4-
trifluoromethylsulfonylbenzamide (compound No 1.026)

3-Chloroperbenzoic acid {60 mg) was added at 0°C to a DCM solution of N-[1-
cyano-1-methy!l-2-(5-triflusromethyl-2H-benzotriazol-2-ytethyl]-4-
triflvoromethylthiobenzamide (50 mg described in Example 11). The reaction mixture was
stirred 48 hours at room temperature then more 3-chioroperbenzoic acid (80 mg) was
added and the reaction mixture was stirred 48 additional hours at room temperature. The
reaction mixture was diluted with DCM, washed with saturated aqueous sodium bicarbonate
solution. The organic phase was dried over anhydrous soedium sulfate, filtered and
concentrated under reduced pressure to give a residue that was purified by
chromatography (Si0,, heptane/EA) to afford the titte compound as a white solid (42 mg.
79%). Rf =0.5 (1:1 EA/heptane). MS (ES): M/Z [M+H]=506. 1H NMR: (400 MHz,
CHLOROFORM-d): 1.90 (s, 3H), 5.40 (dd, J =120.3. 13 8 Hz, 2H}. 7.38 (brs. 1H). 7.66 (dd,
J =81 15 Hz. 1H). 8.07-8.14 {m. 2H). 8.16-8.23 {m 2H) and 8 26 {br s, 1H) 19F NMR
{376 MHz, CHLOROQFORM-d): -78.33 (s, 3F) and -£3.04 (s, 3F).

EXAMPLE 80. N-[1-Cyano-1-methyl-2-(5-cyano-2H-benzotriazoi-2-yi)-ethyl]-4-
trifluoromethylsulfonylbenzamide {compound No 1.027)

Using a procedure similar to that described in Example 79, except using N-{1-
cyano-2-(5-cyano-2H-benzotriazol-2-yl)-1-methylethyl]-4-trifluoromethyithiobenzamide (50
mgq. described in Example 22), the title compound was isolated as a white solid (35 mg,
65%). Rf =0.4 (1:1 EA’/heptane). MS (ES): M/Z [M+H]=463. 1H NMR: (400 MHz. ODMSO-ds)
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1.76 (s, 3H), 5.44-5.65 (m, 2H), 7.77 (d, J =8.8 Hz, 1H), 8.15 (d, J =8.6 Hz, 2H), 8.19 (d, J
=8.8 Hz, 1H), 8.32 (d, J =B.4 Hz, 2H), 8.79 (s, 1H) and 9.26 (s. 1H). 19F NMR (376 MHz,
DMSO-dg): -78.67 {s. 3F).

EXAMPLE 81. N-[2-{4-Chloro-8-trifiucromethyl-2H-benzotriazol-2-yi)-1-cyano-1-
methylethyl]-4-trifluoromethylsulfonylbenzamide (compound No 1.028)

Using a procedure similar to that described in Example 77, except using N-[2-(4-
chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyt]-4-
trifluoromethytthiobenzamide (50 mgq. described in Example 20) and a 6 fold excess of 3-
chloroperbenzoic acid {77% pure, 130 mg), the title compound was isclated as a white solid
(35 mg. 66%). Rf =0.65 (1:1 EA/heptane). MS (ES). M/Z [M+H]=540. 1H NMR: (400 MHz,
DMSO-d,): 1.78 (s, 3H). 5.58 (dd, J =58.3, 13.3 Hz, 2H), 7.93 (s, 1H). 8.16 (d, J =8.58 Hz,
2H). 8.57 (s, 1H) and 9.17 {(s. 1H). 19F NMR (376 MHz, DMSO-dg): -78.73 (s, 3F) and -
61.08 (s. 3F).

EXAMPLE 82. N-{2<{2H-Benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethylsulfonylbenzamide (compound No 1.029)

Sodium periodate {200 mg) and ruthenium chloride (10 mg) were added to a
solution of N-[2-(2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
triflucromethylthiobenzamide (100 mg, described in Example 65, in a mixture of acetonitrile-
water (2:1). The reaction mixiure was stirred 48 hours whereupon the mixture was diluted
with ethy! acetate and washed with saturated aqueous sodium bicarbonate solution. The
organic filtrate was dried over anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure ta give ta give a residue that was purified by chromatography
{Si0;. heptane/EA) to afford the title compound as a white solid {50 mgq, 46%) Rf =0.6 (1:1
EA/heptane). MS (ES): M/Z [M+H]=438. 1H NMR: (400 MHz. DMSO-d;): 1.75 (s, 3H). 5.39-
553 (m, 2H), 7.47 {dd. J =6.6, 3.1 Hz, 2H), 7.95 (dd, J =6 6, 3.1 Hz, 2H), 8. 17 (d. J =8 6 Hz,
2H), 8.31 (d, J =84 Hz. 2H) and 9.25 (s, 1H). 19F NMR (376 MHz, DMSO-d,): -78.66 (s,
3F).

EXAMPLE 83. N.[1-Cyano-1-methyl-2-(5-methyi-2H-benzotriazol-2-yl)ethyl]-4-
trifiuoromethylsutfonylbenzamide {(compound No 1.030)

Using a procedure similar to that described in Example 79, except using N-[1-
cyano-t-methyi-2-{5-methyl-2H-benzoinazol-2-yljethyi}-4-trituoromethylthiobenzamide {50
mg, described in Example 8). the title compound was isolated as a white solid (40 mg.
37%) Rf=0.6 (1:1 EA/heptane). MS (ES): M/Z [M+H]=452. 1H NMR: (400 MHz, DMSO-ds).
173 {s. 3H) 5.34-547 (m, 2H), 7.30 (dd, J =8.8, 1.4 Hz. 1H} 7.6Q (s, 1H), 7.83 (d. J =8.8
Hz 1H), 817 (d. J =85 Hz. 2H), 832 (d, J =84 Hz 2H) and 9.24 (s. 1H). 18F NMR (376
MHz, DMSO-d¢). -78.67 {(s. 3F).

EXAMPLE 84. N-{2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluaromethylsulfonylbenzamide (compound No 1.031)

Using a procedure similar to that described in Example 79. except using N-[2-(5-

chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-trifluoromethylthiobenzamide (50 mg.
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described in Example 3), the title compound was isolated as a white solid (120 mg, 45%).
Ri =0.8 (1.1 EA/heptane). MS (ES): MiZ [M+H]=472. 1H NMR: (400 MHz, DMSO-d¢); 1.75
(s, 3H), 5.41-5.52 (m, 2H}), 7.49 (m, 1H), 8.02 (m, 1H), 8.14-8.32 (m, 4H) and 9.25 (s, 1H).
19F NMR (376 MHz, DMSO-dg): -78.67 (s, 3F).

Compounds of Examples 85 to 88 were prepared according to the following general
reaction scheme:

2o,
g -
e No KOs Kt N N RAtagBe N
Fre S 23 - N N g N
CL'".;/' N pcetore ¢ f T N Ozone C'ﬂ NN -OH S NN R
e/ TNH-—— = ’\=N = e Ve —— Y =N
- O o MeOH . i HO
- -OH R* = Etor.Pr |
aQ Dess-Martin |
PPh; Oxidaticn i
48
R c T
|5 7 R E) c;\_/f‘\\//N\ —_ R NaCN, 4 TVN‘N/\
/-{N\N/ R A o ¢ NTNONR, NRg C":./\-_ rooyR
cu[ 5 PN SN e —— e N/ — N
e/ N : TEA or DIEA 4;" NH,
N CH,Cly MeOH
R'OCFngSCFa
Final product
V=C-H,W=C-Cl; X=C-H: Y =C-H:
Q=P=N;

R3=R4= Ha=1; Rgz H:
Z = C(Q); R- = p-pheny!-R: R = OCF; or SCF,

EXAMPLE 85. N-{1-{{5-Chloro-2H-benzotriazol-2-yl)methyl]-1-cyanopropyl}-4-
trifluoromethoxybenzamide {compound No 1.047)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
[(5-chloro-2H-benzotriazal-2-ylimethyllbutyronitiile, the titie compound was isolated as a
solid. MS (ES): M/Z [M+H]=438. 1H NMR: (400 MHz, CHLOROFORM-d). 1.29 (t, J=7.4 Hz,
3H). 1.72 - 1.94 (m. J=14.4, 7.4 Bz, 1H). 2.29 (m, J=14.3, 7.4 Hz, 1H), 5.23 {d, J=13.9 Hz,
1H). 5.47 (d. J=13.8 Hz, 1R}, 7.15 (s, 1H), 7.33 (d, J=8.2 Hz. 2H), 7.40 (dd, J=9.1, 1.8 Hz,
1H), 7.82 (d. J=8.1 Hz, 1H), 7.85 (d, y=8.7 Hz, 2H) and 7.87 (d, J=1.2 Hz, 1H). 19F NMR
(376 MHz, CHLOROFORM-d). -58.1 (s. 3F).

2-Amino-2-{{5-chioro-2H-benzotriazol-2-yl)methylbutyronitriie was prepared using a
procedure simitar to that described in Example 1, part b, except starting from 1-{5-chloro-
2H-benzotriazol-2-yi}butan-2-one that was prepared as follows:

a. A solution of 5-chloro-1H-benzotriazele (1.53 g) in THF was added at 0°C
to a mixture of diisopropylic azedicarboxylate {2 mL), triphenyl phosphine
(2.9 g) and allyl alcohol (1.4 mL) in THF. After stirring one hour at 0°C, the
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mixture was concentrated under reduced pressure to give a residue that
was purified by chromatography (SiO,, heptane/EA} to afford 2-allyl-5-
chloro-2H-benzotriazole (1.02 g, 53%). A mixture of 1-allyl-5-chloro-1H-
benzotriazole and 1-allyl-6-chloro-1+H-benzotriazole was also recovered
(0.9 g, 47%). Alternatively, 2-allyl-5-chloro-2H-benzotriazole [4.87 g, 25%,
Rf =0.4 (1:3 EA’heptane)] was obtained using a procedure similar to that
described in Example 1, part a, except using 3-bromopropene. Similarty. a
mixture of 1-allyl-5-chloro-1H-benzotriazole and  1-allyl-6-chloro-1H-
benzotriazole was also recovered [10.81 g 56%, Rf =02 (13
EA/heptane))].

b. 2-Allyl-5-chloro-2H-benzotriazole dissolved in a mixture of DCM and
methandl was treated with ozone gas for 30 minutes. After stirring one hour
at -78°C, the mixture was purged 10 minutes with oxygen and then
quenched with dimethyl sulfide followed by a 10% solution of sodium
thiosulfate and diluted with DCM (100 mL). The organic layer was dried
over sodium sulfate. filtered and concentrated under reduced pressure to
give quantitatively 2-(5-chlaro-2H-benzotriazol-2-y1)-1-methoxyethanc!

¢c. To a solution of 2-(5-chioro-2H-benzotriazol-2-y!)-1-methoxyethano! (300
mg) in THF was added a 2 molar solution of ethyl magnesium bromide
Grignard reagent (1.6 ml) at -78°C under nitrogen and the mixture let
warm sfowly to room temperature. The mixture was quenched with a
saturated solution of ammonium chloride, followed by magnesium sulfate.
The resulted sofids were filtered off and the organic layer concentrated
under reduced pressure to give a residue that was puiified by
chromatoegraphy (SiO,, heptane/EA) io afford 1-{5-chloro-2H-benzotriazol-
2-yhbutan-2-af (107 mg). Rf =0.7 (2:1 EA/neptane).

d 1-{5-Chloro-2H-benzotnazol-2-yl)butan-2-oi  mn DCM was reacted with
Dess-Martin pericdinane. Afier stirring at room temperature, the mixture
was concentraied under reduced pressure and purified by chromategraphy
(SiO:, heptane/EA} to afford 1-(S-chtoro-2H-benzotnazol-2-yl}butan-2-one.

EXAMPLE 86. N{1-[(5-Chioro-2H-benzotriazol-2-yl)methyi}-1-cyanopropyl}-4-
trifluoromethyithiobenzamide (compound No 1,048}

Using a procedure similar to that described in Example 1, except using 2-amino-2-
[(5~chloro-2H-benzotriazol-2-yl)methyljbutyronitrie  described in Example 85 and 4-
trifluoromethyibenzoyi chionde, the titie compound was isolated as a sohd. MS (ES): M/Z
[M+H]=454. 1H NMR: (400 MHz, CHLOROFORM-d): 1.29 (t, J=7.4 Hz, 3 H), 1.77 - 1.94
(m, J=14.4, 7.4, 74, 7.3 Hz, 1 H), 216 - 2.36 (m, J=14.4, 7.4, 7.4, 7.3 Hz, 1 H), .23 (d,
J=13.9 Hz, 1 H), 5.47 (d, J=13.8 Hz, 1 H), 7.21 (s, 1 H), 7.39 (dd, J=9.1. 1.9 Hz, 1 H). 7.73 -
7.75(m, 2 t1), 7.79 - 7.85 (m, 3 H) and 7.87 (dd, J=1.8. 0.7 Hz, 1 H}. 19F NMR (376 MHz,
CHLOROFORM-d). 42.3 (s, 3F).
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EXAMPLE 87. N-{1-[(5-Chloro-2H-benzotriazol-2-yl)methyl]-1-cyano-3-methylbutyl}-4-
trifivoromethoxybenzamide (compound No 1.049)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
[(5-chioro-2H-benzotriazol-2-yl)methyl]-4-methylpentanenitrile, the title compound was
isolated as a solid. MS {ES): M/Z [M+H]=466. TH NMR: (400 MHz. CHLOROFORM-d): 1.11
(d, J=6.4 Hz, 3H), 1.14 (d, J=6.3 Hz, 3H), 1.79 - 1.90 (m, 1H), 2.05 - 2.21 (m. 2H}. 5.27 (d,
J=13.8 Hz, 1H), 5.48 (d, J=13.8 Hz. 1H), 7.27 (s. 1H). 7.32 (d, J=8.5 Hz, 2H), 7.39 (dd,
J=9.1, 1.7 Hz, 1H), 7.78 - 7.86 (m, 3H) and 7.87 {d. J=1.8 Hz, 1H). 19F NMR (376 MHz,
CHLOROFORM-d): -58.1 (s, 3F).

2-Amine-2-[(5-chloro-2H-benzotriazol-2-ymethyl]-4-methyipentanenitrile was
prepared using a procedure similar to that described in Example 1, part b, except starting
from 1-{5-chloro-2H-benzotriazol-2-yl)-4-methylpentan-2-one, 1-(5-Chloro-2H-benzotriazol-
2-yl)-4-methylpentan-2-one was prepared using a procedure similar to that described in
Example 85, part a to d, except using isopropyl magnesium bromide Grignard reagent in
partc.

EXAMPLE 88. N-{1-[(5-Chloro-2H-benzotriazol-2-yl)methyl]-1-cyano-3-methylbutyl}-4-
trifluoromethylthiobenzamide (compound No 1.050)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
[(5-chloro-2H-benzotriazol-2-ylymethyl)-4-methylpentanenitrile described in Example 87 and
4-trifluoromethylbenzoy! chioride, the title compound was isolated as a solid. 1H NMR: (400
MHz, CHLOROFORM-d). 1.11 (d, J=6.5 Hz, 3H}, 1.15 (d, /=6.4 Hz, 3H). 1.78 - 1.91 (m.
1H), 2.06 - 2.21 {m, 2H), 5.27 (d, J=13.8 Hz, 1H). §.49 (d. J=13.8 Hz, 1Hj, 7.16 (s, 1 H).
7.40 (dd, J=9.1, 1.8 Hz, 1H), 7.75 - 7.80 (m, 2H), 7.80 - 7.86 (m, 3 H) and 7.87 (dd, J=1.8.
0.5 Hz, 1H). 19F NMR (376 MHz, CHLOROFORM-d): -42.2 (s, 3F}

Compounds of Examples 89 and 90 were prepared according to the foliowing reaction
scheme:

N . o N . NaCN, N N \:‘f"
Cl-. .//-..:( N _} "\_..CI CI*--‘/?\T;' \'N__\,,{‘ NH4C| Clu? _,_\// NA\KNH.E
. "‘.__ N ; “. :&: s :::.. \' — .... N /‘ —_ N "‘
e,/ H ‘Z«C_OT‘ i/ N o NH, Wi, . _',/‘
K1 {cat.} MeOh N
Acetone
i~ R I
R TEA or D'EA
ot oe OCM
fa)
. i \ /
f SN R P
N e N LiOH !
/¢ NUR L MeOH Ciay” 77 NTNLN
LTS S (L=
V"t'_.' i Hi iif
Final product
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V=C-HW=C-Cl X=C-H Y =C-H.
Q=P=N,

Ry=R,=H a=1 Rg=tbutyl R,=H,
Z = CiOj; R- = p-phenyl-R

EXAMPLE §9. N{1-[(5-Chloro-2H-benzotriazol-2-yl)methyi}-1-cyano-2,2-
dimethylpropyl}-4-triflucromethoxybsnzamide (compound No 1.051)

Using a procedure similar to that described in Example 1, except using 2-amino-2-
{(5chlorp-2H-benzotriazol-2-yl)methyl]-3. 3-dimethyibutyronitrile. the bis-amide derivative N-
{1-[{5-chloro-2H-benzotnazol-2-yiymethylj-1-cyano-2.2-dimethylpropyl}-4-trfluoromethoxy-
N-i4-tnfluoromethoxybenzoylj-benzamde was 1solated instead of the title compound MS
{ESL M/Z [M+H]=654. Subsequent treatment with Iithwm hydroxide m methanol and
purfication by chromatography (StQ;, heptane/EA) afforded the title ¢compound as a solid
MS {ESy M:Z [M+H]=466 1H NMR: (400 MHz. CHLOROFORM-d; 17 {s SH} 534 {d,

=14 1 Hz, 1H; 551 {d, J=14 1 Hz, 1Hi 7.02 {s 1H) 7.35:d J=80 Hz 2H; 7 38 dd,
J=91 19 Hz 1H;. 779 (dd J=9.1 06 Hz 1H) 784 (dd J=18 06 Hz 1H)and 788 (d,
J=8 8 Hz, 2H) 19F NMR 1376 MHz CHLOROFORM-d) -88 1 (s 3F)

2-Ammno-2-{{5-chloro-2H-benzotriazol-2-ylimethyl]-3. 3-dimethyibutyronitrile was
prepared using a procedure similar to that described in Exampie 1, pant a and b, except

using 1-chloro-3,3-dimethylbutan-2-one instead of chloroacetone in part a.

EXAMPLE 90. N-{1-](5-Chloro-2H-benzotriazol-2-yl)methyl}-1-cyano-2,2-
dimethyipropyl}4-trifiucromethyithiobenzamide {(compound No 1.052)

Using a procedure similar to that described in Exampie 1, except using 2-amino-2-
[i5-chloro-2H-benzotniazol-2-yiimethyl]-3 3-dimethyibutyronitrile described n Example 89
and 4-trifluoromethylbenzoyi  ¢hionde, the bis-amide dervative N-{1-{i5-chioro-2H-
benzotrniazoi-2-viimetnyl)-1-cyano-2 . 2-dimethylpropyl}-4 -trflucromethyithio-N-{4-
trifiuoromethy'thiobenzoyl)-benzamide was isolated instead cf the title compaund. MS (ES)
M:Z IM+H]=688 Subsequent treatment with lithium hydroxide in methanol and purfication
by chromatography {$10. heptane/EA; afforded the title compound as a sold MS (ES).

{Z (M+H]=482 1H NMR {400 MHz. CHLOROFORM-d) 117 is 9H1 5 35(d. j=14.1 Hz
1H) 551 (d J=14 1 Hz. 1H), 7 06 (s, 1H}. 7.38 (dd J=9.1, 19 Hz 1Hy 7 75-782{m 3H
7.84{dd. J=1.8.0.6 Hz. 1H) and 7.85 - 7.91 {m 2H) 19F NMR (376 MHz, CHLOROFORM-
oy 42 3 (s, 3F)

Compounds of Examples 91 and 92 were prepared according to the following general
reaction scheme:
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Final product

V=C-H,W=C-Cl, X=C-H; Y =C-H;

Q=P=N,

Ri=R;=H;a=1,Rs=CH,OH, Rg = H;
Z = C(O); R; = p-phenyl-R

EXAMPLE 91, N-[2+{5-Chloro-2H-benzotriazol-2-yl}-1-cyano-1-{hydroxymethyl)ethyl]-
4-trifluoromethoxybenzamide (compound No 1.058)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-chloro-2H-benzotriazol-2-yl)-2-(hydroxymethyl)propionitrile, the ester derivative 4-
trifluoromethoxybenzoic acid 2-amino-3-(5-chloro-2H-benzotriazol-2-yl)-2-cyanopropyl ester
was isolated instead of the title compound. This ester was reacted with more 4-
trifluoromethoxybenzoy! chloride, subsequently treated with lithium hydroxide in methanol
and purified by chromatography (SiO,, heptane/EA) to afford the title compound as a solid.
MS (ES): M/Z [M+H]|=440. 1H NMR: (400 MHz, CHLOROFORM-d). 3.27 (t, J=7.3 Hz, 1H),
3.94 (dd, J=11.9, 7.3 Hz, 1H), 4.30 (dd, J=11.9, 5.9 Hz, 1H), §.43 (d, /=13.9 Hz, 1H), 5.48 {,
J=14.0 Hz, 1H), 7.33 (d, J=8.1 Hz, 2H), 7.43 (dd, J=9.1, 1.9 Hz, 1H), 7.45 (s, 1H), 7.82 -
7.89 (m, 3H) and 7.90 (dd, J=1.8, 0.6 Hz, 1H). 19F NMR (376 MHz, CHLOROFORM-d): -
58.1 (s, 3F)

2-Amino-3-(5-chloro-2H-benzotriazol-2-yl)-2-(hydroxymethyl)propionitrile was
prepared using a procedure similar to that described in Example 1, part b, except starting
from 1-(tert-butyldimethyisilyloxy)-3-(5-chloro-2H-benzotriazol-2-yl)-propan-2-cne that was
prepared as follows (the tert-butyldimethylsilyl protecting group was removed under the
Strecker reaction conditions):

a. To a solution of 2-allyl-5-chloro-2H-benzotriazole (5.2 g), described in
Example 85 part a, in a 10 to 1 mixture of THF and water (45 mL), was
added a 50% solution of 4-methylmorpholine-N-oxide in water (7 mL)
followed by a 4% solution of osmium tetroxide in water (2 mL). After stimng
overnight at room temperature, the mixture was quenched with a 10%
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solution of sodium thiosulfate, extracted with ethy! acetate. The organic
layer was dried over magnesium sulfate, filtered and concentrated under
reduced pressure to give 3-(5-chlore-2H-benzotriazol-2-yl)-propane-1,2-diol
{48 g, 78%) that was used directly into the next step without further
purification.

b. Toa solution of 3-(5-chloro-2H-benzotriazol-2-yi)-propane-1,2-diol (1.09 g)
in DCM at 0°C was added imidazole (0.65 g} and tert-butyldimethylsilyl
chloride (0.8g). After stirring overnight at room temperature, the mixture
was diluted with DCM, washed with water. dried over magnesium sulfate,
filtered and concentrated under reduced pressure to give a residue that
was purified by chromatography (SiO,, heptane/EA) to afford 1-(tert-
butyldimethylsilyloxy)-3-(5-chloro-2H-benzotriazol-2-yl)-propan-2-ol (1.5 g,
85%). Rf =0.55 (1:1 EA/heptane).

c. 1-(tert-Butyldimethylsilyloxy)-3-(5-chloro-2 H-benzotriazol-2-yl}-propan-2-ol
(1.5 g} in DCM (20 mL) was reacted with Dess-Martin periodinane (2.1 g).
After stirring overnight at room temperature, the mixture was concentrated
under reduced pressure and purified by chromatography (SiO,,
heptane/EA) to afford  1-(tert-butyldimethylsilyloxy)-3-{5-chloro-2H-
benzotriazol-2-yl)-propan-2-one {1.2 g}.

EXAMPLE 92, N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1{hydroxymethyl)ethyI]-
4-trifluoromethyithiobenzamide (compound No 1.059)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(8-chloro-2H-benzotriazol-2-yl)-2-hydroxymethyl)propionitrie. described in Example 91
and 4-trifluoromethylbenzoyl chloride. the ester derivative 4-triflucromethylbenzoic acid 2-
amino-3-{5-chloro-2H-benzotriazol-2-y(}-2-cyanopropy! ester was isolated instead of the titie
compound. This ester was reacted with more 4-trifluoromethylbenzoyl chioride.
subsequently treated with lithium hydroxide in methanol and purified by chromatography
(SiO;, heptane/EA) to afford the title compound as a solid. MS (ES). M/Z [M+H])=456. 1H
NMR: (400 MHz, CHLORQFORM-d); 3.31 (br. s.. 1H). 3.94 (d, J=11.8 Hz, 1H), 4.31 (d,
J=11.7 Hz, 1H}, 5.43 (d. J=14.0 Hz, 1H). 5.49 (d, J=13.9 Hz. 1H), 7.43 (dd. J=9.1, 1.9 Hz,
1H), 7.51 (s, 1H), 7.78 (d, J=8.3 Hz. 2H), 7.84 -7.87 (m, 3H) and 7.90 (dd, J=1.8. 0.6 Hz
1H). 19F NMR (376 MHz, CHLOROFORM-d). -42.2 (s, 3F).

Compounds of Examples 93 to 95 were prepared according to the following general
reaction scheme:
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Final product
V=C-H W=C-Cl X=C-H; Y =C-H;
Q=P=N
10 Ry=Rg=H;a=1;Rs=CHXMe;, Rg=H;
Z = C{O): R; = p-phenyl-R; R = OCF; or SCF,

EXAMPLE 93, N-[2-{5-Chloro-2H-henzotriazol-2-yl)-1-cyano-1-
(methylthiomethyljethyl]-4-trifiuoromethoxybenzamide (compound No 1.061)
Using a procedure similar to that described in Example 1. except using 2-amino-3-

p—_
¥

(5-chloro-2H-benzotriazal-2-yl)-2-{ methylthiomethyl)propionitrile, the title compound was
isolated as a solid. MS (ES): M/Z [M+H]=470. 1H NMR: (400 MHz, CHL OROFORM-d): 2.41
(s, 3H}, 3.07 {(d, J=14.7 Hz. 1H}. 352 (d, J=14.6 Hz, 1H), 5.47 {dd, 2H}, 7.34 (d, 4=8.5 Hz,
2H), 7.41 (dd, J=8.1, 1.8 Hz, 2H) and 7.79 - 7.94 (m, 5 H). 19F NMR {376 MHz,
20  CHLOROFORM-d). -58.1 (s, 3F).

2-Aminc-3-(5-chioro-2H-benzotriazoi-2-yl)-2-(methyithiomethyljpropionitrile was
prepared using a procedure similar to that described in Example 1, part b, except starting
from 1-{5-chloro-2H-benzotriazol-2-yl)-3-(methylthio}propan-2-one that was prepared as
follows:

2
N
o

To a solution of 2-allyl-5-chloro-2H-benzotriazole (5.0 g), described in

Example 85 part a. in DCM (50 mL). was added meta-chloroperbenzoic

acid (8.5 g, 55% pure). After stirring at room temperature for 24 hours, the

mixture was filtered through a plug of basic alumina. The filtrate was

concentrated under reduced pressure to give a resklue that was purified by

30 chromatography (SiO,, heptane/EA) to afford 5-chioro-2-oxiranyimetnyi-2H-
benzotriazole (0.7 g). Rf =0.55 (2:1 EA/heptane).

b. To a solution of 5-chloro-2-oxiranylmethyl-2H-benzotriazole (306 mg) in
methanol {5 mL) was added sodium thiomethoxide (307 mg). After stirring
overnight at room temperature, the mixture was extracted with ethyl

35 acetate. The organic layer was washed with water, dried over magnesium
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sulfate. filtered and concentrated under reduced pressure to give 1-(5-
chloro-2H-benzetriazol-2-yN-3-(methylthio)propan-2-ol that was used
directly into the next oxidation step
¢ 1-i5-Chloro-2H-benzotriazol-2-yli-3-imethylthio)propan-2-ol in DCM 15 mL)
was reacted with Dess-Martin penodinane (720 mg). After stirring overnight
at room temperature. the mixture was concentrated under reduced
pressure and purified by chromatography (SiO;. heptane!/EA) to afford 1-(5-
chloro-2H-benzotriazol-2-yl)-3-(methylthio)propan-2-one (149 mg. 40% In
two steps).
EXAMPLE 94. N-[2-{5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-(methoxymethyl)ethyl]-
4-trifluoromethoxybenzamide (compound No 1.062)

Using a pracedure simitar to that described in Example 1. except using 2-amino-3-
{5-chloro-2H-benzotriazol-2-yl)-2-(methoxymethylipropionitrie, the title compound was
isolated as a solid MS (ES)y M/Z [M+H]=454. 1H NMR. {400 MHz CHLOROFORM-d;. 3.52
(5. 3H), 3.71 (d. J=8 8 Hz 1H} 4.12d, v=9.7 Hz, 1H}, 537 - 547 {m_ 2H}. 7.33 (d. 2H}.
740 idd, J=8 1. 1.9 Hz, 1H) 748 (s 1Hjand 781 - 730 im 4H; 19F NMR (376 MHz,
CHLOROQFORM-d} -58 1 (s. 3F).

2-Amino-3-(5-chloro-2H-benzotriazol-2-yl)-2-(methoxymethyl)propionitrile was
prepared using a procedure similar to that described in Example 1. part b, except starting
from 1-(5-chloro-2H-benzotriazol-2-yl)-3-methoxypropan-2-one. 1-(5-Chlorp-2H-
benzotriazol-2-yl)-3-methoxypropan-2-one was prepared using a procedure similar to that
described in Example 93, part a to ¢, except using sodium methoxide in part b.

EXAMPLE 95. N-{2{5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-
{methanesulfonylmethyl}ethyl]-4-trifluoromethoxybenzamide (compound No 1.063)

To a solution of N-[2-(5-Chlorg-2H-benzotriazol-2-yl)-1-cyano-1-
:methylthiomethylethyl)-4-trifluoromethoxybenzamide 136 mg: in a mixture of DCM and
TFA was added 3 drops of hydrogen peroxide (30%: weight in water). After stirnng overrght
at room temperature. the mixture was concentrated under reduced pressure to give the title
compound as a solid. MS (ES) M/Z [M+H]=502. 1H NMR: (400 MHz DMSO-ds): 303 (5. 3
H), 4.13 {d, J=5 0 Hz, 1H). 4.20 (d. J=5.1 Hz, 1H), 5 54 (s, 2H), 7.43 (dd, J=9.1, 1.9 Hz, H),
7.50 {(d, J=8.7, 0.8 Hz, 2H), 7.68 (s, 1H), 7.81 - 7.90 (m, 2H), 7 91 - 8 00 (m, 2H), 8.05 (dd.
J=1.9, 0.6 Hz. 1Hyand 8.29 {s. 1H). 19F NMR (376 MHz, DMSQO-d.,) -57 1 4s. 3F).

Compounds of Examples 96 to 104 were prepared according to the foliowing general
reaction scheme
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Final product
V=C-Ry W=C-Rg X=C-Rip, Y=C-R.y;
Q=C-R; P=N;

R3=R4=H:a= 1: R = CHax: R5=H;
Z=C(0), R; = p-phenyl-R

EXAMPLE 86. N-[1-Cyano-1-methyl-2-(5-nitro-2H-indazol-2-yl)ethyl]-4-
trifluoromethoxybenzamide (compound No 2.001)

Using a procedure similar to that described in Example 1, except using 2-aming-2-
methyl-3-(5-nitro-2H-indazol-2-yljpropionitrile (62 mg). the title compound was isolated as a
white solid (100 mg. 91%). MS (ES). M/Z [M+H]}=434. 1H NMR: (400 MHz, DMSO-dg): 1.72
(s. 3H). 521 (q. J =137 Hz, 2H), 7.53 (d J=8.2 Hz 2H} 7.81 (d, J=8.5Hz, 1H}, 7.97 (d. J
=8.8 Hz, 2H), 8.01 (dd, J =2.2 Hz, 1H), 8.82 (s, 1H), 8.94 (d, J =2.0 Hz, 1H} and 8.99 (s,
1H} 19F NMR (376 MHz, DMSO-dg): -57 1 (s, 3F).

2-Amino-2-methyl-3-(5-nitro-2H-indazol-2-yi}propionitrile {444 mg) was prepared
using a procedure similar to that described in Example 1, part a and b, except starting from
commercially available 5-nitro-1H-indazole (7 g), one-half molar equivalent of potassium
carbonate (3.1 g}, one equivalent of potassium iodide (9.2 g) and heating the reaction
mixture 1o reflux in acetone to isolate desired 1-{5-nitro-2H-indazol-2-yl)propan-2-one (880
mg. 9.5% along with 1-(5-nitro-1H-indazai-1-yl)propan-2-one in part a.

EXAMPLE 97. N-[1-Cyano-1-methyl-2-{5-nitro-2H-indazol-2-yl)ethyl]-4-
trifftuoromethylthiobenzamide (compound No 2.002)

Using a procedure similar to that described in Exampte 1, except using 2-amino-2-
methyl-3-{5-nitro-2H-indazol-2-yl)propionitrile (62 mg. described in Example 96) and 4-
trifluoromethyithiobenzoyi chionde, the title compound was isolated as a white solid (96 mg.
84%). MS (ES): M/Z [M+H]=450. 1H NMR: (400 MHz, DMSO-ds): 1.72 (s, 3H), 5.22 (g, 2H),
781(d J=9.5Hz 1K), 7.86 ~7.90{m, 2H). 7.92 - 7.97 (m 2H}, 8.00 - 8.05 (m, 1H), 8.83
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(5. 1H), 895 (d, /=19 Hz. 1Hj and 8.07 (s, 1H). 19F NMR (376 MHz, DMSO-d;) -41 9 (s,
Fy

EXAMPLE 98. N-{1-Cyano-2-{5,7-dichloro-2H-indazo)-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.003)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(5.7-dichioro-2H-indazol-2-yl)-2-methylpropionitrile (80 mg), the title compound was isolated
as a white solid (80 mg, 78%). MS (ES): M/Z [M+H]=457. 1H NMR: (400 MHz. DMSO-dy):
170 (5. 3H). 511 (d. 1H), 523 (d. 1H), 7.51 {d. J =8.3 Hz, 2H), 789 (d. J =16 Hz. 1H).
7.97 (d J =88 Hz, 2H). 8.53 (s, 1H). 894 (d. J =2.0 Hz. 1H) and 8.95 {s. 1H). 19F NMR
(376 MHz. DMSO-dg). -57.1 (s, 3F).

2-Aming-3-(5,7-dichloro-2H-indazol-2-yl)-2-methylpropionitrile was prepared using
a procedure simiar to that described in Exampie 1. part a and b, except starting from 5.7-
dichloro-1H-indazole (3 g) and heating the reaction mixture to reffux in acetone to isofate
desired 1-i5 7-dchloro-2H-indazol-2-yipropan-2-one (1.7 g, 44%: along with 1-i57-
dchloro-1H-indazol-1-yljpropan-2-one {12 g, 30%mn parta

5,7-Dichtoro-1H-indazole was prepared as follows by adapting procedures
described in the Iiterature for the preparation of indazoles substituted on the six-membered
nng. See for example, R. A Bartsch, et al. J Heterocycl Chem. 1984, 21 1063 and P,
Schumann et al. Bioorganic & Medicinal Chemistry Letters. 2001, 11, 1153.

a To a suspension of 2.4-dichloro-6-methylanthne (5 gt m a mixture  of
hydrochloric acid (7.5 mL) and water (7.5 mL), was slowly added at 0°C a
solution of sodium nitrite (2 @) in a minimal amount of water. After all solid
starting materials disappeared to ywield a yellow mixture. a soluton of
sodium tetrafluoroborate (4.4 g) in water (10 mL; was added. After stirring
45 minutes at 0°C. the solids that formed were filtered, washed with chilled
methanol, washed with diethyl ether and dried under vacuum to yeld 2.4-
dichloro-6-methylbenzenediazonium tetrafluoroborate (5 7 g).

b A mixture of 2 4-dichloro-8-methylbenzenediazonium tetrafiuoroborate (5.5
gi. 18-crown-6 {271 mgi and potassium acetate i4 gj were strred in
chioroform (60 mL) for 1.6 hours at room temperature. The resulting crude
mixture was extracted with ethyl acetate washed with brine. dried over
anhydrous sodium sulfate, fitered and concentrated under reduced
pressure to give 5,7-dichloro-1H-indazole as a pale brown solid {3 g).

EXAMPLE 99. N-[1-Cyano-2+{5.7-dichloro-2H-indazol-2-yl}-1-methylethyl}-4-
trifluoromethylthiobenzamide (compound No 2.005)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
methy)-3-(5,7-dichkoro-2H-indazol-2-ylipropionitrite (60 mg, described in Example 98) and 4-
trifluoromethylthiobenzoyl chloride, the title compound was 1solated as a white solid (80 mg.
76%) MS (ES): MiZ [M+H]=473. 1H NMR: (400 MHz, DMSO-ds): 1.70 (s, 3H), 5,11 (d, 1H).
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5.25 (d. 1H), 7.48 (s, 1H). 7.84 - 7.91 [(m, 3H), 7.95 (d. 2H), 8.54 (s. 1H) and 9.03 (s, 1H).
19F NMR (376 MHz, DMSO-dg). -42.0 (s, 3F}.

EXAMPLE 100. N-{1-Cyano-2-(5,7-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
phenoxybenzamide (compound No 2.004)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
methyl-3-(5,7-dichloro-2H-indazol-2-yl)propionitrile (60 mg, described in Example 98) and 4-
phenoxybenzoyl chloride, the title compound was isolated as a white solid (90 mg, 87%).
MS (ES): M/IZ [M+H]=465. 1H NMR: {400 MHz, ODMSO-dq): 1.71 (5. 3H), 5.12 (d, 1H), 5.21
(d. 1H), 7.04 — 7.13 (m. 4H), 7.23 (t J =7.4 Hz, 1H), 7.41 - 7.51 {m, 3H}, 7.85 — 7.92 {m,
3H), 8.52 (s, 1H) and 8.80 (s, 1H).

EXAMPLE 101. N-[2-(5-Chloro-7-methyl-2H-indazol-2-yl)-1-cyano-1-methylethyl}-4-
trifiuoromethoxybenzamide (compound No 2.006)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(5-chlero-7-methyl-2H-indazol-2-yl)-2-methylpropionitrile (58 mg), the title compound was
isolated as a white solid (73 mg, 72%). MS (ES). M/Z [M+H]=437. 1H NMR: {400 MHz,
DMSO-ds) 1.68 {s. 3H). 238 (s, 3H). 505 (d. 1H), 519 (d. 4 =13.7 Hz, 1H). 7.03 (s. 1H),
7.52 (d, J =8.2 Hz, 2H). 7.65 (d, J =0.8 Hz, 1H), 7.97 (d. J =8.7 Hz. 2H), 8.36 {s. 1H} and
8.89 (s, 1H). 19F NMR (376 MHz, DMSO-d¢): -57.1 (s, 3F).

2-Amino-3-(5-chloro-7-methyl-2H-indazol-2-yl)-2-methylpropionitrile was prepared
using a procedure similar to that descnbed in Example 1. part a and b. except starting from
5-chloro-7-methyl-1H-indazole (6.9 g) and heating the reaction mixture to reflux in acetone
for 1.5 days to afford 1-(5-chloro-7-methyl-2H-indazol-2-yl)propan-2-cne (1.9 g} in part a.

5-Chioro-7-methyl-1H-indazole was prepared using a procedure similar to that
described in Example 98, part a and b. except starting from 4-chloro-2,6-dimethylaniline (5
g).
EXAMPLE 102. N-[2-{5-Chloro-7-methyl-2H-indazol-2-yl)-1-cyano-1-methylethy!]-4-
trifluoromethylthlobenzamide {compound No 2.007)

Using a procedure similar to that described in Example 1, except using 2-amino-2-
methyl-3-(5-chloro-7-methyl-2H-indazol-2-yl)propionitrile (58 mg, described in Example 101)
and 4-triflucromethylthiobenzoy! chioride, the titte compound was isolated as a white solid
(77 mg, 73%). MS (ES): M/Z [M+H]=453 1H NMR: (400 MHz, DMSO-dg): 1.69 (s, 3H). 2.38
{s, 3H), 5.05 (d, 1H), 5.21 (d, 1H), 7.03 (s, 1H), 7.66 (s, 1H), 7.87 (d, 2H), 7.94 (d, 2H), 8.37
(s. 1H) and 8.97 (s, 1H). 19F NMR (376 MHz. DMSO-d,): -42.0 (s, 3F).

EXAMPLE 103, N-[1-Cyano-2-(5,7-dichloro-3-methyl-2H-indazo!l-2-yl)-1-methylethyl]-
4-trifluoromethoxybenzamide (compound No 2.010)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(8,7-dichloro-3-methyl-2H-indazol-2-y!)-2-methylpropionitrile (40 mgi. the title compound
was isolated as a white soiid ('_60 mg, 90%). MS (ES). M/Z (M+H]=471. 1H NMR" (400 MHz,
DMSO-dg): 1.82 (s, 3H), 2.73 (s, 3H}, 4.98 (d, 1H), 5.08 (d, J =13.7 Hz, 1H), 7.45 (dd, 1H),
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7.52 (d, 2H), 7.91 (d, 1H}, 8.00- B .04 (m 2H) and 3.09 (s. 1H) 19F NMR (376 MHz, DMSO-
de): -67.1 {s, 3F)

2-Amino-3-(5 7-dichloro-3-methyl-2H-indazol-2-yl}-2-methylpropionitnle was
prepared using a procedure similar to that described in Example 1 part a and b. except
starting from §.7-dichloro-3-methyl-1H-indazoie {400 mgi and heating the reaction mixture
to refiux n acetone to afford 1-(5,7-dichloro-3-methyl-2H-indazol-2-yl)propan-2-one {140
mgj in part a.

5 7-Dichloro-3-metnyl-1H-indazoie was prepared using a procedure similar 1o that
described in Exampie 98 part a and b, except starting from 2,4-dichioro-8-ethylaniline {2.9
gj that was prepared by chiorination of 6-ethylaniline {10 g) with N-chlorosuccinimide (22 g)
in acetonitrile (80 mL).

EXAMPLE 104. N-[2-(5,7-Dichloro-3-methyl-2H-indazol-2-yl}-1-cyanc-1-methylethyl})-
4-trifluoromethylthiobenzamide (compound No 2.011)

Using a procedure similar to that described in Example 1. except using 2-amino-2-
methyl-3-i5.7-dichloro-3-methyi-2H-indazol-2-y\jpropionitrile 140 mg, described in Example
103} and 4-infiuoromethylthiobenzoy! chloride. the titte compound was isolated as a white
sold 164 mg. 92%). MS {ES; M:Z [M+H]=487. 1H NMR: 400 MHz DMSO-dg: 183 18,
3H). 2.73 (5. 3H}, 5.00d, 1Hy. 506 {d. 1H), 7.45(dd, 4=1.6 Hz. 1H}, 7.87 (d. /=82 Hz. 2H).
791 (dd. J=16 Hz, 1H), 800 (d, y=8.4 Hz. 2H} and 9 16 (s 1H} 19F NMR (376 MHz,
DMSQ-d,.). -42.0 (s, 3F).

Compounds of Examples 105 to 131 were prepared according to the following general

reaction scheme.
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1} R; = O-C.-Cy-alkyl, O-C.-Cy-alkyl-O-C;-Cy-alkyl. O-C:-C(-NH-C.-C,-alkyl. O-C--C(-N(C;-C,-
alkyl)..

R.”_':Rf,: H,a =1 R5=‘CH3; RazH
Z=C(0}. R; = p-phenyl-R

15 EXAMPLE 105. N-[2-(6-Chloro-3-methoxy-2H-indazol-2-yl}-1-cyanc-1-methylethyl]4-
trifluoromethoxybenzamide {(compound No 2.008)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(6-chioro-3-methoxy-2H-indazoi-2-yl)-2-methyipropionitrile (40 mg). the litle compound was
isotated as a white solid (60 mg, 88%). MS (ES) M/Z [M+H]=453. 1H NMR; (400 MHz,

20 DMSO-dg): 1.71 (s, 3H), 4.19 (s, 3H), 4.76 {d, 1H), 4 88 (d, 1H). 6.87 (dd, J=9.0, 1.7 Hz.
1H), 7.50 - 7.65 (m, 3H), 7.89 (d, 4 =9.1 Hz, 1H), 7.97 {d, J =8.8 Hz. 2H) and 8.82 (s, 1H).
19F NMR (376 MHz, DMSO-dg): -57.1 (s, 3F).
2-Amino-3-(6-chloro-3-methoxy-2H-indazol-2-yi}-2-methylpropionitriie (475  mg.
93%) was prepared using a procedure simitar to that described in Example 1, part b. except

[
wn

starting from 1-(6-chloro-3-methoxy-2H-indazol-2-yl}propan-2-one (462 mg) that was
prepared as follows
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To a salution of 4-chloro-2-nitrobenzaldehyde (4 g) in dioxane (35 mLj, was
added 2-{tert-butyldimethylsilanyloxy)propylamine (6.1 g, 1 5 equivalent) in
methanol {15 mL) followed by acid acetic {1.9 mL) n methano! (15 mL)
After overnight stirring at room temperature. a molar solution of sodium
cyanoborohydride in THF (22 mL) was added. After 30 minutes, the
reaction mixture was quenched with water and extracted with ethyl acetate.
The organic phase was dried over anhydrous magnesium suifate, fitered
and concentrated under reduced pressure o yweld a residue that was
punfied by chromatography (SiO., heptane/EA} to afford [2-(tert-
buty\dimethyistanyloxyipropyl)-(4-chloro-2-nitrobenzyliamine 59 g 770
2-itert-Butyldmethylsilanyloxyipropylamine was obtained by reacling 1-
aminopropan-2-ol with 2-fert-butyldimethylsilyl chionde and imiazote n
DCM for two hours at room temperature followed by an aquecus work-up
Potassium hydroxide (0.72 g} was added to a stirred solution of [2-(tert-
butyldimethylsitanyloxy}propyl]-(4-chloro-2-nitrobenzylYamine (3 g} in
methanol (30 mL). After overnight stirnng at 60-°C. the reaction mixture was
quenched with water and extracted with ethyl acetate. The organic phase
was dried over anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure to vield a residue that was punfied by
chromatography {310, heptane/EA) to afford 2-[2-(tert-
butyldimethylsilanyloxy)propyl]-8-chioro-3-methoxy-2H-indazole (22 g
87%:)

To a solution of 2-[2-itert-butyldimethylsilanyloxy)ipropyl]-6-chloro-3-
methoxy-2H-indazole {1 g) in THF (35 mL), was added a solution of tert-
butylammonium fluoride (1M in THF, 3 mL) After stirring at room
temperature for 1.5 hours. the reaction mixture was quenched with water
and extracted with ethyl acetate. The organc phase was dned over
anhydrous magneswum sulfate, fitered and concentrated under reduced
pressure to afford quantitatively 1-(6-chlorc-3-methoxy-2H-ndazol-2-ylj-
propan-2-¢l as a solid 10.85 g).

A solution of dimethy! sutfoxide {1 mLj in DCM was added at -78 C to a
soluticn of oxalyl chloride {0 & mL) in DCM After strring for 30 minutes at -
78°C, a soluton of 1-(B-chloro-3-methoxy-2H-indazol-2-y!)-propan-2-ol
{085 g; in DCM was added. After stirring for 30 minutes at -78°C,
dirsopropylethylamine {3 4 mL) was added and after 30 additional minutes,
the reaction mixture was allowed to warm to room temperature over 15
hours before being concentrated down under reduced pressure. The
reaction mixture residue was taken into a mixture of ethyl acetate and
brine. The organic phase was dried gver anhydrous magnesnim suifate,
fitered and concentrated under reduced pressure {0 yield a residue that
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was purified by chromatography (Si0O,, heptane/EA) to afford 1-(8-chloro-3-
methoxy-2H-indazol-2-yl}-propan-2-one as a sofid {0 46 g, 55%).

Alternatively, [2-(tert-butyldimethylsilanyloxy)propyl)-(4-chloro-2-nitrobenzyhamine

described in part a, was prepared as follows;
e To a suspension of 2-(tert-butyldimethylsilanyloxy)propylamine (9

equivalents} in THF was slowly added 4-chloro-2-nitrobenzyl chioride in
THF under vigorous stirring. After overnight stirring at room ternperature,
the mixture was concentrated under reduced pressure to give a residue
that was triturated in diethyl ether and filtered, The ether fractions were
collected and concentrated under reduced pressure to yield a residue that
was purfied by chromatography (SiQ;, heptane/EA} to afford [2-{tert-
butyldimetiylsiianyloxy)propyl]-(4-chlore-2-nitrobenzyl)amine.

EXAMPLE 106. N-[2-(6-Chloro-3-methoxy-2H-indazol-2-yl}-1-cyano-1-methylethyl]-4-

trifluoromeathyl!thiobenzamide {compound No 2.009)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-chloro-3-methoxy-2H-indazol-2-yl)-2-methylpropionitrile {40 mg, described in Example
105) and 4-trifluoromethylthiobenzoyl chloride, the title compound was isolated as a white
solid (65 mg, 91%). MS (ES): M/Z [M+H]=469. 1H NMR: (400 MHz, DMSO-ds). 1.71 (s.
3H). 4.20 (s, 3H), 4.76 (d, 1H), 4.89 (d. 1H), 6.87 (dd, J=9.0, 1.7 Hz, 1H), 7.51 (s, 1H}, 7.86
-7.91 (m, 3H), 7.97 (d, 2H) and 9.01 (s, 1H). 19F NMR (376 MHz, OMSO-d,}. -41.9 (s, 3F}.
EXAMPLE 107. N-{2-{5-Chloro-3-methoxy-2H-indazol-2-yi}-1-cyano-1-methytethylj-4-
trifiuoromethoxybenzamide {compound No 2.012)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-chloro-3-methoxy-2H-indazol-2-yl)-2-methylprepionitrite (57 mg), the titte compound was
jsolated as a white solid (84 mg, 86%). MS (ES) M/Z [M+H])=453 1H NMR: (400 MHz.
DMSO-dsY: 170 (s, 3H) 4.18 (s, 3H), 4.77 (d, 1H). 4 90 (d, 1H), 7.16 (dd. J=9.3, 1.6 Hz,
1HY. 7.46 (d J=9.2 Hz. 1H), 7.52 (d. /=83 Hz. 2H). 7.94 {d. J=0.9 Hz. 1H), 7.98 (d, J=87
Hz. 2H) and 8.92 (s. 1H). 19F NMR (376 MHz, DMSO-d,): -57.1 (s. 3F)}.

2-Amino-3-(5-chloro-3-methoxy-2H-indazol-2-yl)-2-methylpropionitrile (114  mg,
73%) was prepared using a procedure similar to that described in Example 1, part b, except
starting from 1-(5-chlorg-3-methoxy-2H-indazol-2-yi)propan-2-one (140 mg). 1-(5-chioro-3-
methoxy-2H-indazol-2-yl)propan-2-one was prepared using a procedure similar to that
described in Exampie 105 part a to d except using 5-chioro-2-nitrobenzaldehyde (2 g} and
sodium  triacetoxyborohydride (3.4 g) in  pat a to yield [2-{tert-
butyldimethylsilanyloxyjpropy!)-(5-chloro-2-nitrobenzyljamine (2.2 g 56%).

EXAMPLE 108. AN-[2-{5-Chloro-3-methoxy-2H-indazol-2-y])-1-cyano-1-methylethyl)-4-
trifluoromethyithicbenzamide {compound No 2.013)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{5-chloro-3-methoxy-2H-indazol-2-yl)-2-methylpropionitrile (57 mg. described in Example
107) and 4-trifluoromethylthiobenzoy! chioride. the title compound was isofated as a white
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solid (96 mg. 95%) MS {ES}. MiZ [M+H]=469. 1H NMR (400 MHz, DMSO-dsy 1.70 is
3H: 419 (s. 3HY. 477 {d. 1H;. 490 (d. 1H:. 7 16 id, J=92 Hz 1H). 7 46 id. J=9 4 Hz 1H}.
787 (d. J=8.0Hz 2H). 792 - 8.01im, 3HYand 900 is. 1H} 19F NMR {376 MHz DMSO-
ds) 419 (s, 3F)

EXAMPLE 109. N-[2{5-Chloro-3-ethoxy-2H-indazol-2-y1)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 2.014)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(5-chloro-3-ethoxy-2H-indazol-2-y1)-2-methylpropionitrile {52 mg), the ttie compound was
isolated as a white solid {85 mg, 97%). MS (ES). M/Z {M+H]=467 1H NMR. (400 MHz,
DMSO-dg) 1.27 (t, J =7.0 Hz. 3Hj. 1.71 (s. 3H). 4.52 (q. ¥ =6.9 Hz, 2H} 4.78 (d, 1H), 4.62
{d. 1H}. 7.16 (dd, J=9 3. 2.0 Hz, 1H), 7.47 (d. J =83 Hz, 1M} 752 (d /=82 Hz, 2H). 7.87
id S=15Hz 1HI. 798 1(d, v =88 Hz. 2H) and 8 91 {5 1H}. 19F NMR (376 MHz. DMSO-
dat BT 15 3F

2-AmMing-3-(5-chioro-3-ethaxy-2H-indazol-2-yl)-2-methylpropionitrile (104 mg, 72%)
was prepared using a procedure similar to that described iIn Example 1, part b, except
starting from 1-¢{5-chioro-3-ethoxy-2H-indazoi-2-yljpropan-2-one {131 mgj. 1-(5-chioro-3-
ethoxy-2H-indazoi-2-ylipropan-2-one was prepared using a procedure sumilar to that
descnbed in Exampie 105 part a to d except using 5-chioro-2-nirobenzaldehyde (2 g) and
sadium triacetoxyborohydride (3.4 g) in part a and using ethanol instead of methano! in part
b

EXAMPLE 110, N-{24{5-Chloro-3-ethoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl}-4-

trifluoromethylthiobenzamide {compound No 2.015)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{5-chloro-3-ethoxy-2H-indazol-2-yN-2-methylpropionitrite {52 mg described in Example 109}
and 4-triffucromethylthiobenzoyt chloride the title compound was isolated as a white solid
(83 mg 93%) MS (ES) M/Z [M+H]=483. 1H NMR: (400 MHz. DMSO-dg) 126 (t. J =70
Hz 3H) 171(s 3H} 452¢q. J=7.0Hz 2H; 478 (d. 1H) 493 (d 1H) 7 16 {dd. 4=8.3,
19 Hz 1H), 747 {d. J=93 Hz 1H), 785-783(m 3H) 7.96(d /=88 Hz 2H}and 899
{s. 1H; 19F NMR (376 MHz, DMSO-d,): 42.0 (s. 3F)

EXAMPLE 111. N-[1-Cyano-2-(3-methoxy-2H-indazol-2-yl}-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2,.016)

Using a procedure similar to that described in Example 1. except using 2-aming-3-
{3-methoxy-2H-indazol-2-yh)-2-methylpropionitrile {52 mg) the title compound was isolated
as a white solid (140 mg. 77%). MS (ES)' MiZ [M+H}=419 1H NMR' (400 MHz, DMSO-dy):
172 (s 3H). 419 (s. 3H). 4.77 (d, 1H). 4.90 {d. 1H). 6 88 (d. /=12 Hz, 1H), 7.18 (d. J=6.7
Hz 1H). 741 (d, J=B8.9Hz 1H), 7.53(d. /=82 Hz, 2H), 7.82 (d, J =8.6 Hz, 1H). 8.00(d. J
=8.7 Hz. 2H) and 8.95 (s. 1H) 19F NMR (376 MHz. DMSO-dy): -57.1 (s, 3F).

2-Amino-3-(3-methoxy-2H-indazol-2-yl)-2-methylpropionitrie (130 mg, 83%) was
prepared using a procedure similar to that descnbed in Example 1, part b, except starting
from 1-{3-methoxy-2H-indazoi-2-yljpropan-2-one {138 mg;. 1-13-methcxy-2H-indazol-2-
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yllpropan-2-one was prepared using a procedure simitar to that described in Example 105
part a to d except starting from 2-nitrobenzaldehyde (2.5 g) in part a.

EXAMPLE 112. N-{2-[6-Chioro-3-(2-meathoxyethoxyj-2H-indazoi-2-yi]-1-cyano-1-
methylethyl}-4-trifluoromethoxybenzamide (compound No 2.017)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
[6-chloro-3-(2-methoxyethoxy)-2H-indazol-2-yll-2-methylpropionitrite (60 mg), the title
compound was isolated as a white solid (41 mg. 43%). MS (ES): M/Z [M+H]=497. 1H NMR;
{400 MHz, DMSQO-ds): 1.70 (s. 3H), 3.27 (s. 3H). 3.61 (dd. J =5.2, 3.7 Hz, 2H). 4.58 (dd. J
=49, 3.9 Hz, 2H). 4.79 (d. 1H), 4,92 {d, 1H), 6.90 (dd. J=9.0. 1.8 Hz, 1H), 7.53-7.55 (m,
3H), 7.82 (d, J =9.1 Hz, 1H). 7.98 (d, 2H) and 8.93 (s, 1H). 19F NMR (376 MHz, DMSO-ds):
-57.1 (8. 3F).

2-Amino-3-[6-chloro-3-(2-methoxyethoxy)-2H-indazol-2-yl)-2-methylpropionitrile (60
mg, 61%) was prepared using a procedure simifar to that described in Exampie 1. part b,
except starting from 1-I8-chloro-3-{2-methoxyethoxy)-2H-indazol-2-yllpropan-2-one (90
mg). 1-[6-Chloro-3-(2-methoxyethoxy)-2H-indazol-2-ylpropan-2-one was prepared using a
procedure similar to that described in Example 105 part a to d except using 2-
methoxyethanol instead of methanol in part b.

EXAMPLE 113. N-{2-{6-Chloro-3-(2-dimethylaminoethoxy)-2H-indazol-2-yl]-1-cyano-1-
methylethyl}-4-trifluoromethoxybenzamide (compound No 2.018)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
[6-chioro-3-(2-dimethylaminoethoxy)-2H-indazol-2-yl]-2-methylpropionitrile {60 mg), the titlke
compound was isclated as a white solid (44 mg, 46%). MS (ES): M/Z [M+H]=510. 1H NMR:
(400 MHz, CHLOROFORM-d): 1.90 (s, 3H), 2.43 (s, 6H), 2.85 (dd, J =5.8, 4.8 Hz, 1H), 2.95
{dd, /=69 4.8 Hz. 1H}, 4.52 (d. J=14.2 Hz, 1H). 4,69 (ddd. /=103 5.7, 49 Kz, 1H} 4.80
(ddd, J=10.2, 6.9, 4.7 Hz, 1H), 4.90 (d, J =14.2 Hz, 1H), 6.92 (dd, J=9.1, 1.7 Hz, 1H), 7.32
(d, J =8.0 Hz, 2H), 7.47 (dd, J=1.6. 0.6 Hz, 1H). 7.64 {dd. J=8.0, 0.6 Hz. 1H) and 9.00 (s,
1H). 19F NMR {376 MHz, CHLOROFORM-d): -58.1 (s. 3F).

2-Amino-3-[6-chloro-3-(2-dimethylamincethoxy)}-2H-indazol-2-yl]-2-
methyipropionitrile (127mg, 78%) was prepared using a procedure similar to that described
in Example 1. part b, except starting from 1-{6-chloro-3-(2-dimethylaminoethoxy}-2H-
indazol-2-yi]propan-2-one (150 mgj. 1-{6-Chioro-3-{2- dimethylaminoethoxy)-2H-indazoi-2-
yllpropan-2-one was prepared using a procedure similar to that described in Example 105
part a to d except using 2-dimethylaminoethanol instead of methanol in part b.

EXAMPLE 114, N-[1-Cyano-2-(5,7-dichloro-3-methoxy-2H-indazol-2-yl)-1-
methylethyl}-4-trifluoromethoxybenzamide (compound No 2.020)

Using a procedure similar to that described in Exampie 1, except using 2-amino-3-
(5,7-dichloro-3-methoxy-2H-indazol-2-y))-2-methylpropicnitrile {196 mg), the title compound
was isolated as a white solid (147 mg, 46%). MS (ES): M/Z [M+H]=487. 1H NMR. (400
MHz, CHLOROFORM-d): 196 (s 3H) 442 (s. 3H). 4.53 (d, J=14.2 Hz, 1H}, 488 (d.
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J=14.2 Hz. 1H), 7.31 (d, 2H). 7.35 (d, J =1.7 Hz, 1H). 768 (d, J =17 Hz, 1H). 8.01 - 8.10
{m, 2Hyand 9.13 (s, 1H} 19F NMR (376 MHz, CHLOROFORM-dh -58 1 {s.  3F)
2-Amino-3-(5.7-dichioro-3-methoxy-2H-indazol-2-ylj-2-methyipropionitrile was
prepared using a procedure similar to that described in Example 1. part b except starting
from 1-(5.7-dichloro -3-methoxy-2H-indazol-2-ylipropan-2-one. 1-t4 8-dichloro -3-methoxy-
2H-indazoi-2-yhpropan-2-one was prepared using a procedure similar to that described in
Example 105 part a to d except using 3,5-dichloro-2-nitrobenzaldehyde (2.1 g) and
decaborane (0 41 g) in part a to yield [2-(tert-butyldimethylsilanyloxypropyl)-(3,5-dichloro-2-
nitrobenzyllamine (12 g, 32%) 3.5-Dichloro-2-nitrobenzaldehyde (2.2 g 79%) was
prepared by nitration of 3,5-dichlorabenzaldehyde (2.2 g} in a mixture of nitric acid (1.5 mL)
and sulfurc acid (8 mL) at 0°C for 30 minutes.
EXAMPLE 115. N-{1-Cyano-2-(5,7-dichloro-3-methoxy-2H-indazol-2-yl)-1-
methylethyf[-4-trifluoromethyithlobenzamide (compound No 2.018)

Using a procedure similar to that described in Example 1. except using Z2-amino-3-
{5.7-dichtoro-3-methoxy-2H-indazol-2-yl)-2-methylpropionitrile {181 mg  described in
Example 114» and 4-trifluoromethylthiobenzoyl chlonde. the title compound was 1solated as
a white solid (161 mg. 51%) MS (ES) MIZ [M+H]=503 1H NMR. (400 MHz
CHLOROFORM-d): 1.96 (s. 3H), 4.42 (s, 3H), 4.53 (d, J=14.2 Hz, 1H), 4.88 (d. J=14.2 Hz,
1Hj, 7.35 {d 4 =1 7 Hz, 1H) 7.68(d. =17 Hz. 1H} 7 75(d. /=8 2 Hz 2H;. 802 -8.08 (m.
2H} and 8.21 (s, tH). 19F NMR (376 MHz, CHLOROFORM-d). -42 4 (s, 3F).

EXAMPLE 116, N-[1-Cyano-2-(4,6-dichloro-3-methoxy-2H-indazol-2-yl)-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 2.021)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{4.6-dichloro-3-methoxy-2H-indazol-2-ylj-2-methylpropieonitrile {30 mgj. the title compound
was isolated as a white solid (45 mg 92%). MS (ES) MIZ [M+H|=487 1H NMR (400 MHz,
OMSO-d.v. 1751s 3Hy. 412 is. 3H: 4984 is, 2HY 717 (d J=13 Hz 1H) 753(d. J=82
Hz, 2H; 763id J=12Hz 1H). 798 id J=8.7 Hz 2H) and 895 {s, 1H: 19F NMR (376
MHz. DMSO-dg): -57.1 (s, 3F).

2-Amino-3-{4 6-dichlore-3-methoxy-2H-indazol-2-yl)-2-methylpropionitrile (60 mg,
32%) was prepared using a procedure similar to that described 1n Example 1, part b, except
starting from 1-(4,6-dichloro-3-methoxy-2H-indazol-2-yljpropan-2-one (170 mg}  1-(4.8-
dichloro-3-methoxy-2H-indazol-2-yl}propan-2-one was prepared using a procedure similar
to that described in Example 105 part a to d except using 2.4-dichloro-6-nitrobenzaldehyde
(1 g i pat a to yeld [2-{fert-butyldimethylsilanyloxyipropyl]-12 4-dichioro-6-
nitrobenzyljamine (0.6 g 37%). 2.4-Dichloro-8-nitrobenzalkdehyde was prepared as follows:

a. To a solution of 1,3-dichloro-5-nitrobenzene {7 7 g} and chioraform (4 mL)
in a mixture of THF and DMF {1-1 5, 100 mL), was slowly added at -78°C a
one molar solution of sodium hexamethyidisitazane {NaHMDS) in THF (7.7
mL). After strring for 30 minutes, the reaction was quenched at -78°C with
a methanohc solution of hydrochlforic acid and tet warm to room
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temperature. The reaction mixture was extracted with ethyl acetate. The
organic phase was dried over anhydrous magnesium sulfate, filttered and
concentrated under reduced pressure to yield a residue that contained 70%
of 1 5-dichloro-2-dichloromethyl-3-nitrobenzene.
b. A mixture of 1,5-dichloro-2-dichloromethyl-3-nitrobenzene (5.8 g, 70%

pure) and zinc dichloride in formic acid (85%) was heated under reflux for
14 hours. The reaction mixture was concentrated under reduced pressure
to yield a residue that was poured into water and extracted with ethyl
acetate. The organic phase was dried over anhydrous magnesium sulfate,
filtered and concentrated under reduced pressure to yield a residue that
was purified by chromatography (SiO., heptane/EA) to afford 2.4-dichloro-
6-nitrobenzaldehyde as a solid (2.9 g, 87% pure). 1H NMR: (400 MHz,
CHLOROFORM-d). 7.76 (d, J=1.9 Hz, 1H), 7.93 (d, J=1.8 Hz, 1H) and
10.32 (5, 1h).

EXAMPLE 117. N-[1-Cyano-2-(4,6-dichloro-3-methoxy-2H-indazol-2-yl)-1-

methylethyl]-4-trifluoromethylthiobenzamide (compound No 2.022)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(4.6-dichloro-3-methaoxy-2H-indazol-2-yl)-2-methylpropionifrite (30 mg, described iin
Example 116) and 4-trifluoromethylthiobenzoyl chloride, the title compound was isolated as
a white solid (42 mg. 83%). MS (ES): M/Z [M+H]=503. 1H NMR: (400 MHz, DMSO-d,). 1.75
(s. 3H). 4.12 (s, 3H), 4.94 (d, J=6.5 Hz, 2H}), 7.17 (d. J=1.2 Hz, 1H}, 7.82 (d, J =1.1 Hz, 1H),
7.86-791{m. 2H). 7.93 - 7.98 (m, 2H} and 8.03 (s, 1H} 19F NMR (376 MHz DMSO-d;)
-41.9 (s, 3F).

EXAMPLE 118. N-[2-(6-Bromo-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 2.023)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(B-bromo-3-methoxy-2H-indazol-2-yl)-2-methylpropicnitrile {50 mg), the title compound was
isolated as a white solid (73 mg, 90%). MS {ES). M/Z [M+H]}=497. 1H NMR: (400 MHz,
DMSO-dgs: 1.71 (s, 3H), 4.1 (s, 3H), 4 76 (d. 1H), 4.88 (d. 1H), 6 97 (dd, /~8.0. 14 Hz,
1H). 7.63 (d, J =8.3 Hz. 2H), 7.68 (d. J =0.8 Hz. 1H). 7.83 (d, J =9.1 Hz. 1H), 7.98 (d. J=8 7
Hz, 2H) and 8,92 (s, 1H). 19F NMR (376 MHz, DMSO-d,). -57.1 (s, 3F).

2-Amino-3-{6-bromo-3-methoxy-2H-indazoi-2-ylj-2-methyipropionitrile was
prepared using a procedure similar to that described in Example 1. part b. except starting
from 1-(6-bromo-3-methoxy-2H-indazol-2-yl)propan-2-one. 1-(6-bromo-3-methoxy-2H-
indazol-2-yl)propan-2-one was prepared using a procedure similar to that described in
Example 105 part a to d except using 4-bromo-2-nitrobenzaldehyde (5 1 g} and decaborane
081 g in pat a to yield [2-(tert-butyldimethylsilanyloxy)propyl]-{4-bromo-2-
nitrobenzyljamine (3.4 g}.

EXAMPLE 113. N-[2-(6-Bromo-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylathyl]4-
trifluoromethylthiobenzamide {compound No 2.024)
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Using a procedure similar to that described in Example 1 except using 2-amino-3-
(6-bromo-3-methoxy-2H-indazol-2-yl)-2-methylpropionitrile (50 mg, described in Example
118} and 4-trifluoromethyithiobenzoyi chioride, the tite compound was isolated as a white
solid (80 mg, 96%). MS (ES) M/Z [M+H]}=513 1H NMR: (400 MHz, DMSO-ds). 1.71 (s,
3H), 4.19 (s, 3H). 4.77 (d, 1H), 4.89 (d, 1H), 6.97 (dd, J=9.1, 1.5 Hz, 1H), 768 (d, J=09
Mz, 1H), 7.83 (d, J =8.1 Hz, 1H), 7.86 — 7.81 (m. 2H), 7.94 - 7.89 (m, 2H} and 9.00 (s, 1H).
19F NMR (376 MHz, DMSO-dy): -41.9 (s, 3F).

EXAMPLE 120. N-[1-Cyano-2-{3-methoxy-6-trifluoromethyl-2H-indazol-2-y1)-1-
methylethyij-d-trifluoromethoxybenzamide (compound No 2.025)

Using 2 procedure similar to that described in Example 1, except using 2-amino-3-
(3-methoxy-8-triflucromethyl-2H-indazol-2-yl)-2-methylpropionitrile (50 mg), the title
compound was isoiated as a white solid (62 mg, 77%). MS (ES): M/Z [M+H]=487. 1H NMR:
(400 MHz, DMSO-de): 1.72 (s, 3H). 4.23 (s, 3H) 4.85 (d, 1H), 4.97 (d, 1H), 7 08 (dd. /=90,
1.4 Hz, 1H}. 7.53 (d, J =8.2 Hz, 2H), 7.86 (s, 1H), 7.99 (d, J =8.8 Hz, 2H), 8.08 (d, J=9.0
Hz, 1H) and 8.92 (s, 1H). 19F NMR (376 MHz, DMSO-dg). -61.8 (s, 3F) and -57.1 (s. 3F).

2-Amino-3-(3-methoxy-6-trifluoromethyl-2H-indazol-2-y))-2-methylpropicnitrile  was
prepared using a procedure similar to that described in Example 1, part b, except starting
from  1-(3-methoxy-6-trifluoromethyl-2H-indazal-2-yljpropan-2-one. 1-(3-methoxy-6-
trifluoromethyl-2H-indazol-2-yl)propan-2-one was prepared using a procedure similar to that
described in Example 105 part a to d except using 2-nitro-4-(trifluoromethyl)benzaldehyde
(1 g i pat a to yeld [2-{tert-butyldimethyisianyloxyjpropyl]-{2-nitro-4-
{trifluoromethylibenzyllamine (0.6 g, 33%).

EXAMPLE 121. N N-[1-Cyano-2-{3-methoxy-6-trifluoromethyl-2H-indazol-2-yl)-1-
methylethyi]-4-trifluoromethyithiobenzamide (compound No 2.026)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
(3-methoxy-6-trifluoromethyl-2H-indazol-2-yl)-2-methyipropionitrile (50 mg, described in
Example 120; and 4-trifluoromethyithiobenzoyi chioride, the title compound was isolated as
a white solid (66 mg. 78%). MS (ES): M/Z [M+H}=503. 1H NMR: (400 MHz, DMSO-dg). 1.72
(s, 3H), 4.24 (s, 3H), 4.84 (d, J =13.8 Hz, 1H), 4.96 (d, J =13.9 Hz, 1H), 7.08 (dd, J=9.0,
1.4Hz. 1H). 7.85 (s, 1H), 7.88 {d. J =8.2 Hz, 2H). 7.94 — 7.89 {m, 2H), 8.09 (d. 4 =8.0 Hz,
1H)} and 8.99 (5. 1H). 19F NMR (376 MHz. DMSO-d). -42.0 (s, 3F) and -61.8 (s, 3F)
EXAMPLE 122. N-[2-(6-Chloro-3-ethoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 2.027)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(8-chloro-3-ethoxy-2H-indazol-2-yl)-2-methylpropionitrile (113 mg), the title compound was
igolated as a white solid (95 mg 50%) MS (ES): M/Z [M+H]=467 1H NMR: (400 MHz,
CHLOROFORM-d); 1.58 (t, J =7.1 Hz, 3H), 191 (s, 3H), 4.50 (d, J =14.2 Hz, 1H), 4.63 -
4.81 (m, 2H), 4.83 (d, J=14.1 Hz, 1H), 6.92 (dd, J=9.1, 1.7 Hz, 1H), 7.34 (d, J=8.1 Hz, 2H),
7.48 (d. J =1.1 Hz, 1H). 7.62 (d. J =8.1 Hz, 1H). 7.89 - 8.02 (m, 2H) and 807 (s, 1H). 19F
NMR (376 MHz, CHLOROFORM-d): -58.1 (s, 3F).
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2-Amino-3-(6-chloro-3-ethoxy-2H-indazol-2-yl)-2-methylpropionitrile (221 mg, 95%)
was prepared using a procedure similar to that described in Example 1, part b, except
starting from 1-(6-chloro-3-ethoxy-2H-indazol-2-yl)propan-2-one (210 mg) 1-(6-chloro-3-
ethoxy-2H-indazol-2-yl)propan-2-one was prepared using a procedure similar to that
described in Example 105 part a to d except using 4-chloro-2-nitrobenzaldehyde (21.7 g)
and decaborane (4.2 g) in part a and using ethanol instead of methanol in part b.
EXAMPLE 123. N-[2-(8-Chioro-3-ethoxy-2H-indazol-2-yi}-1-cyano-1-methylethyi]-4-
trifluoromethyithiobenzamide {compound No 2.028)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(8-chloro-3-ethoxy-2 H-indazol-2-yl)-2-methylpropionitrite (108 mg. described in Example
122) and 4-trifluoromethylthiobenzoyi chloride, the title compound was isolated as a white
solid (86 mg, 51%). MS (ES) M/Z [M+H]=483. 1H NMR: (400 MHz, CHLOROFORM-dy
159t J=70Hz 3H) 191 (s 3H), 450 (d /=142 M4z TH), 463 - 4.81 (m. 2H), 4.83 (d
Jd =14.2 Hz, 1H), 6.92 (dd. J=9.1, 1.7 Hz, 1H), 7.47 (d. J =1.2 Hz, 1H), 7.62 (d, J =9.0 Hz,
1H), 7.79 (d, J =8.3 Hz, 2H), 7.90 — 7.99 (m, 2H) and 9.15 (s, 1H). 19F NMR {376 MHz,
CHLOROFORM-d): -42.3 (s, 3F).

EXAMPLE 124. N-[2-{§-Chloro-3-propoxy-2H-indazoi-2-yi}-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.029)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{(6-chloro-3-propoxy -2H-indazol-2-yl)-2-methyipropionitrile {103 mg). the title compound
was isolated as a white solid (104 mg, 54%). MS (ES): MIZ [M+H]=481. 1H NMR: (400
MHz, CHLOROFORM-d). 1.14 (t, J =7.4 Hz, 3H), 1.90 (s, 3H), 1.92 — 2.03 (m, 2H). 4.51 (d,
J=14.1Hz 1H}, 4556 -4.68 (m. 2H). 4 81(d 4=14 1 Hz 1H). 6.91 (dd J=9.1, 1.7 Hz, 1H),
7.34 (dd, J =8.8, 0.8 Hz, 2H). 7.46 (dd. J =1.7, 0.6 Hz, 1H), 7.62 (dd, J =9.1, 0.6 Hz. 1H).
7.90 — 8.01 (m, 2H) and 9.10 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d): -568.1 (s,
3F1.

2-Amino-3-{B-chioro-3-propoxy  -2H-indazol-2-yi)-2-methylpropionitrile (207 mg,
92%) was prepared using a procedure similar to that described in Example 1, part b, except
starting from 1-{6-chioro-3-propoxy -2H-indazol-2-yl)propan-2-one (205 mg). 1-{6-chloro-3-
propoxy -2H-indazol-2-yljpropan-2-one was prepared using a procedure similar to that
described in Example 105 part a to d except using 4-chloro-2-nitrobenzaldehyde (21.7 g)
and decaborane (4.2 g) in part a and using n-propanol instead of methanol in part b.
EXAMPLE 125. N-[2-(6-Chloro-3-propoxy-ZH-indazol-2-yi}-1-cyano-1-mathylethy(]-4-
trifluoromethylithiobenzamide (compound No 2.030)

Using a procedure similar to that described in Example 1. except using 2-amino-3-
{6-chloro-3-propoxy-2H-indazol-2-yl)-2-methylpropicnitrile {104 mg. described in Example
124) and 4-trifluoromethyithiobenzoy! chioride. the title compound was isolated as a white
solid (88 mg, 46%). MS (ES): M/Z [M+H)=497. 1H NMR: (400 MHz, CHLOROFORM-d).
1.14 {t, J =7 .4 Hz, 3H), 190 (s, 3H). 192 — 2.04 (m. 2H), 4.51 (d. J =14.2 Hz, 1H), 4.56 —
4.70 (m, 2H) 482 (d. J=14.2 Hz, 1H), 6 92 {(dd, J=9.1. 1.7 Hz, 1H), 7.47 (d. J =1.7 Hz, 1H),
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762 (dd, 4 =9.1, 0.5 Hz, 1H), 7.79 (dd, J =8.3 Hz, 2H), 7.91 - 7.99 (m, 2H) and 9.17 (s,
1H). 19F NMR (376 MHz, CHLOROFORM-d). -42 3 (s, 3F).

EXAMPLE 126. N-[2-(8-Chioro-3-butoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.031)

Using a procedure similar to that described in Example 1, except using 2-aming-3-
(6-chloro-3-butoxy -2H-indazol-2-yl}-2-methylpropionitrile (88 mg), the title compound was
isolated as a white solid (60 mg. 43%). MS (ES) M/Z [M+H]=495 1H NMR: {400 MHz,
CHLOROFORM-d). 1.04 (t, J =7.4 Hz. 3H), 1.51 — 1.65 {m, 2H), 1.89 (s. 3H), 1.89 - 1.98
(m. 2H). 4.51 (d, J =14.2 Hz, 1H), 4.57 = 4.73 {m, 2H), 4.81 (d, J =14.2 Hz, 1H), 6.91 (dd,
J=8.1. 1.7 Hz, 1H), 7.34 (d, J=8.0 Hz, 2H), 7.46 (d, J =1.1 Hz, 1H). 7.62 (dd, 4 =9.1, 0.5 Hz,
1H), 7.91 - 8.00 (m, 2H) and 9.09 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d). -58.1
(s, 3F)

2-Amino-3-(6-chloro-3-butoxy -2H-indazol-2-yl)-2-methylpropionitrile (88 mg) was
prepared using a procedure similar to that descnbed in Example 1. part b, except starting
from 1-(6-chiloro-3-butoxy -2H-indazol-2-yl)propan-2-one (79 mg). 1-(6-chloro-3-butoxy -
2H-indazol-2-yl)propan-2-one was prepared using a procedure similar to that described in
Example 105 part a to d except using 4-chloro-2-nitrobenzaldehyde (21.7 g) and
decaborane {4.2 g) in part a and using n-butanol instead of methanol in part b.

EXAMPLE 127. Methyl 2-[2-cyano-2-methyl!-2-(4-
trifluoromethoxybenzoylamino)ethyl]-3-methoxy-2H-indazole-8-carboxylate
{compound No 2.032)

Using a procedure similar to that described in Exampie 1, except using methyi 2-(2-
aming-2-cyano-2-methylethyl}-3-methoxy-2H-indazole-6-carboxylate (88 mg), the fitle
compound was isolated as a white sold (128 mg, 86%) MS (ES) M/Z [M+H]=477 1H
NMR: (400 MHz, DMSO-ds): 1.72 (s, 3H), 3.87 (s, 3H), 4.21 (s, 3H). 4.83 (d, 1H), 4.97 (d,
1H). 7.37(d. J=8.8 Hz, 1H), 7.53 (d, J =8.3 Hz. 2H), 7.93 — 803 {m, 3H). 8.07 {s. 1H) and
8.92 (s, 1H}. 19F NMR (376 MHz, DMSO-d,). -57 1 (s, 3F).

Methyl  2-(2-amino-2-cyano-2-methylethyl)-3-methoxy-2H-indazole-6-carboxylate
was prepared using a procedure similar to that described in Example 1. part b, except
starting from methyl 3-methoxy-2-(2-oxo-propyl)-2H-indazole-6-carboxylate. 1 Methyl 3-
methoxy-2-{2-oxo-propyhi-2H-indazole-6-carboxylate was prepared using a procedure
similar to that described in Example 105 part a to d except using methyl 4-formyl-3-
nitrobenzoate (2 g) in part a to yield methyl 4-{[2-(tert-butyldimethylsilanyloxy)propylamino}-
methyi}-3-nitrobenzoate (2.83 g, 77%). In the basic cyclisation step in part b. desired methyi
2-12-{tert-butyidimethyisilanyioxy)-propyl}-3-methoxy-2 H-indazole-6-carboxylate (230 mg)
was isolated along with 2-[2-(tert-butyldimethylsilanyloxy)propyl]-3-hydroxy-2H-indazole-6-
carboxylic acid (781 mg).

EXAMPLE 128. N-{1-Cyano-2-{3-methoxy-6-nitro-2H-indazol-2-yl)-1-methylethy!)-4-
trifluoromethoxybenzamide (compound No 2.033)
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Using a procedure similar to that described in Example 1. except using 2-amino-3-
{3-methoxy-6-nitro-2H-indazol-2-yl)-2-methylpropionitrile (63 mg), the title compound was
isolated as a white solid (84 mg, 79%). MS (ES). M/Z [M+H]=464. 1H NMR: (400 MHz,
DMSO-ds). 1.73 (s, 3M), 4.25 (s. 3H), 4 88 {d. 1H), 5.00 (d. 1H). 7.53 {d, / =8.3 Hz. 2H).
7.61 (dd. J=9.3, 1.9 Hz, 1H), 7.99 (d, 4 =8.7 Hz, 2H), 8.12 (d, J=9.3 Hz, 1H), 8.42(d, J=1.6
Hz, 1H) and 8.93 (s, 1H). 19F NMR (376 MHz, DMSO-dg): -57.1 (s, 3F).

2-Amino-3-(3-methoxy-8-nitro-2H-indazol-2-yl)-2-methylpropionitrile was prepared
using a procedure similar to that described in Example 1, part b, except starting from 1-(3-
methoxy-6-nitro-2H-indazoi-2-yi)propan-2-one. 1-(3-Methoxy-6-nitro-2H-indazol-2-
ylipropan-2-one was prepared using a procedure similar to that described in Example 105
part a to d except using 24-dinitrobenzaldehyde (2 g) in part a to yield [2-(tert-
butyldimethylsilanyloxy)propyl]-(2.4-dinitrobenzyljamine (2.6 g, 64%).

EXAMPLE 129. N-[2-{6-Amino-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 2.034)

A mixture of N-{1-cyano-2-(3-methoxy-6-nitro-2H-indazol-2-yi)-1-methylethyi]-4-
trifluoromethoxybenzamide (30 mg) described in Example 128 and palladium on charcoal in
methanol (2 mL) were stirred at room temperature under hydrogen for 2.5 hours. The
reaction mixture was filtered through a piug of Celite® and concentrated under reduced
pressure to yiekd a residue that was purified by chromatography (SiO,. heptane/EA) to
afford the title compound as a white solid (18 mg, 84%). MS (ES): M/Z [M+H]=434. 1H
NMR (400 MHz CHLOROFORM-d). 1.88 (5. 3H). 4.38 (s, 3H)}, 441 (d, 1H), 472 {d J
=14.2 Hz, 1H), 6.48 (dd, J=9.0, 1.8 Hz. 1 M), 8.53 {(d. J =1.2Hz, 1H), 7.31 (d, J =8.3 Hz, 2H).
7.55 (d, J=9.0 Hz, 1H), 7.98 (d, J =8.8 Hz, 2H) and 9.43 (s, 1H). 19F NMR (376 MHz,
CHLOROFORM-d). -58.0 (s, 3F).

EXAMPLE 130. N-[2-{6-Acetylamino-3-methoxy-2H-indazol-2-y1)-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 2.035)

Using a procedure similar fo that described in Example 1, except using N-[2-(6-
aming-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl}-4-trifluoromethoxybenzamide (23
mg, described in Example 129} and acetyl chloride, the title compound was isolated as a
white solid (8 mg. 32%). MS (ES). M/Z [M+H]=476. 1H NMR: (400 MHz, DMSOC-ds): 1.71 Is,
3H), 2.05 (s, 3H). 4.16 (s, 3H), 4.71 (d, 1H), 4.82 (d. 1H), 6.88 (dd, J=9.2. 1.6 Hz, 1H), 7.52
(d, J=8.0 Hz, 2H), 7.74 (d, J=9.1 Hz, 1H), 7.86 (s, 1H), 7.99 {d, J=8.8 Hz, 2H), 8.95 (s, 1H)
and 9.89 (s, TH). 19F NMR (376 MHz, DMSO-ds): -57 1 (s 3F).

EXAMPLE 131. Methyl 2-[2-cyano-2-methyl-2-(4-
trifluoromethoxybenzoylamino}ethyl]-3-methoxy-2H-indazole-6-carboxamide
{compound No 2.036}

A solution of methyl 2-[2-cyano-2-methyl-2-(4-trifluoromethoxybenzoylamino)ethyl)-
3-methoxy-2H-indazole-6-carboxyiate (50 mg. described in Exampte 127) in methanol (3
mL} was stirred with ammonium hydroxide (1 5 mL) at room temperature for 8 days The
reaction mixture was concentrated under reduced pressure to yield a residue that was
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purified by chromatography (SiO., heptane/EA) to afford the title compound as a white solid
(3 mg). MS (ES). M/Z [M+H]=462. 1H NMR: (400 MHz, METHANOL-d,}. 1.81 (s, 3H), 4.32
(s, 3H). 482 (d, 1H), 5.08 (d, /=14.0 Hz, 1H), 7.38(dd. J=80 1.4 Hz, 1H), 742 (d. J =86
Hz. 2H), 7.80 (d, J =8.0 Hz. 1H), 7.97 (d, J =8.9 Hz, 2H) and 7.99 (s, 1H). 19F NMR (376
MHz, METHANOQL-d,). -59.8 (s, 3F).

Compounds of Examples 132 to 137 were prepared according to the following general
reaction scheme:

Re $nBu; ‘f N, RO R /‘ ,\/
I N / V\ /X ox" I N
' -NO n i
/\/ NOZ Pd cat \/ N’Oz /.--\/ é Rn— /F"-'-'.- N ORm
10 R R1o ‘R R‘W k1 3 AZOH cat, R1° \
" g EtOH (35%) R11
BUONO = X" = NH; (*‘ Y'=CH, 60°C R = TBOMS
Acetonitrile: Ozonolysis i
CuBr "\ '\k .\\L
X=o Y=0 R™=H | Oxidation
R R Y
R v NaCN, g
g HL NH- NHC) PN
J NTINAN ¢ 8“(\N/\’/ andh N
G -~ O I
pe==d o0 ar-Vsda Pain{ " NH, Vaid
" or DIEA. DCM 1 s 11

Final product

V= C-Ry; W=C-H;, X=C-Ryq, Y = C-Ryy;
Q=C-H,P=N:
R:=R;=H;a=1:Rs=CHj Rg = H:

Z = C({0O). R; = p-phenyl-R

EXAMPLE 132. N-[2-{6-Chloro-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 2.037)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-chloro-2H-indazol-2-yl}-2-methylpropianitrile {20 mg}, the title compound was isolated as
a white solid (34 mg. 93%} MS (ES; M/Z [M+H]=423. 1H NMR. (400 MKz
CHLOROFORM-d). 1.95 (s, 3H), 4.81 (d. 1H), 4.89 (d, 1H), 7.11 (dd, J=8.9, 1.7 Hz. 1H).
7.33 (0, J=8.4 Hz, 2H} 7.65 (d, /=8.9 Hz, 1H), 7.89 (s, 1H). 7.90 (d, 4 =8.7 Hz, 2H). 8 17 (s.
1 H) and 8.49 (s. 1H). 19F NMR (376 MHz, CHLOROFORM-d): -58.1 (s, 3F).

2-Amino-3-(6-chloro-2H-indazol-2-yl)-2-methylpropionitrile (54 mg, 79%) was
prepared using a procedure similar to that described in Example 1, part b, except starting
from (68 mg). 1-(6-Chloro-2H-indazol-2-
yl)propan-2-one was prepared using a procedure similar to that described in Example 105

1-(6-chloro-2H-indazol-2-yl)propan-2-one
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part ¢ and d except starting from 2-[2-(tert-butyldimethylsilanyloxy)propyl}-6-chlore-2H-
indazole that was prepared as follows:

a. A mixture of [2-(tert-butyldimethylsilanyloxy)propyl)-(4-chloro-2-
nitrobenzyljamine (4 6 g, described in Example 105 part a), and zinc (2 g)
in ethanol (95%, 20 mL} and one drop of acetic acid was heated to 60C for
24 hours. The reaction mixture was fittered through a plug of Celite® and
concentrated under reduced pressure to yield a residue that was purified by
chromatography {SIiO,, heptane/EA) to afford 2-[2-{tert-
butyldimethylsilanyloxy)propyl}-6-chloro-2H-indazole as a white solid (0.9 g.
22%}) along with recovered starting material (2 2 g, 48%).

EXAMPLE 133. N-[2-(6-Chloro-2H-Indazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethyithiobenzamide {compound No 2.038)

Using a procedure similar to that described in Example 1, except using 2-aming-3-
(6-chloro-2H-indazol-2-yl)-2-methylpropionitrile (20 mg, described in Example 132) and 4-
trifluoromethylthiobenzoyl chloride, the title compound was isolated as a white solid (37 mg.
98%). MS (ES). M/Z [M+H])=439. 1H NMR: (400 MHz, CHLOROFORM-d). 1.95 (s, 3H}).
481 {d, 1H), 4.89 (d, 1H). 7.12 {(dd. J=8.0, 1.6 Hz. 1H;, 765 (d J=90. 1H), 7.68 (s, 1H).
7.78 (d, J=8.3 Hz. 2H), 7.89 (d J =8.3 Hz. 2H). 8.18 (s, 1 H} and 8.58 (s, 1H). 19F NMR
(376 MHz, CHLOROFORM-d): -42.2 (s, 3F).

EXAMPLE 134. N-[1-Cyano-2-(4,6-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.040)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(4,8-dichloro-2H-indazol-2-yl)-2-methylpropionitrile (20 mg). the title compound was isolated
as a white solid (31 mg. 81%) MS (ES) WZ [M+H]=457 1H NMR: (400 MHz,
CHLOROFORM-d): 1.96 (s, 3H). 4.82 (d. 1H), 4.2 (d. 1H} 7 15(d, J=1.3 Hz, 1H). 7.34 (q,
J=8.2 Hz 2H), 7.60 (s, 1H), 7.89 (d. J =8.8 Hz, 2H) and 8.22 (s, 2H). 19F NMR (376 MHz.
CHLOROFORM-dY). -58.1 (s, 3F).

2-Amino-3-{4 6-dichloro-2 H-indazol-2-yl}-2-methylpropionitrile (88 mg, 54%) was
prepared using a procedure similar to that described in Example 1, part b, except starting
from 1-{4 6-dichloro-2H-indazol-2-yl)propan-2-one {146 mg). 1-(4,6-Dichloro-2H-indazol-2-
yljpropan-2-one was prepared using 2 procedure similar to that described in Example 105
part ¢ and d except starting from 2-[2-{tert-butyldimethyisiianyloxypropyl]-4.6-dichloro-24-
indazote that was prepared using a procedure similar to that described in Example 132 part
a except starting from [2-(tert-butyldimethylsilanyloxy)propyl]-(2,4-dichloro-6-
nitrobenzyl)amine described in Example 1186.

EXAMPLE 135. N-[1-Cyano-2-{4,6-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethylithiobenzamide {compound No 2.041)

Using a procedure similar to that described in Example 1 except using 2-amino-3-
(4,8-dichloro-2H-indazel-2-yh-2-methylpropionitrile {20 mg, described in Example 134) and
4-trifluoromethylthiobenzoyl chloride. the title compound was isolated as a white solid (34
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mg, 87%). MS (ES): M/Z [M+H]=473 1H NMR: (400 MHz. CHLOROFORM-d): 1.96 (s. 3H).
482 (d, 1H), 4.93 (d, 1H), 7.15 {d, 4=0.9 Hz. 1H), 7.60 (s, 1H), 7.79 (d, 2H), 7.88 (d. 2H),
8.22 (s. 1H) and 8.32 (s. 1H). 19F NMR (376 MHz, CHLOROFORM-d): -42.2 (s, 3F).
EXAMPLE 136. N-[1-Cyano-1-methyl-2-{4,6,7-trichloro-2H-indazol-2-yl)ethyl]-4-
trifltuoromethoxybenzamide (compound No 2.048)

Using a procedure similar to that described in Example 1, except using 2-aming-2-
methyl-3-(4,6.7-trichloro-2H-indazol-2-yl)propionitrile (60 mg). the title compound was
isolated as a white solid (34 mg. 35%). Rf =0.65 (1:1 EA’heptane}. 1H NMR: {400 MHz,
DMSO-dg). 170 ts, 3 H). 512 (d 1H} 5§24 (d, 1H). 7.47 (s. 1 H) 7.62 (d, J=8.1 Hz, 2H),
787 {d. J=8.8 Hz, 2H), 8.72 (8. 1H) and 8.82 (s, 1H). 19F NMR (376 MHz. DMS0-de): -57.1
(s, 3F).

2-Amino-2-methyl-3-(4,6, 7-trichloro-2H-indazol-2-yl)propionitrile (0.16 g, 60%) was
prepared using a procedure similar to that described in Example 1, part b, except starting
from 1-(4.6,7-trichloro-2H-indazol-2-yl)propan-2-one {0.25 g). 1-(4,8,7-Trichkywo-2H-indazol-
2-yl)propan-2-one was prepared using a procedure similar to that described in Example 105
part ¢ and d except starting from 2-[2-(fert-butyldimethyisilanyloxy)propyl]-4.8,7-trichloro-
2H-indazole (1.4 g. 68%) that was prepared using a procedure similar to that described in
Example 132 part a except starting from {2-(fert-butyldimethyisilanyloxypropyi]-(2-nitro-
3,4.6-trichlorobenzyilamine (2.2 g). [2-(tert-Butyldimethylsilanyloxy)propyl]-(2-nitre-3.4,6-
trichlorobenzyl)amine (2.2 ¢, 44%) was prepared using a procedure similar to that
described in Example 105 part a except starting from 2-nitro-3,4. 6-trichlorobenzaldehyde (3
g) that was prepared as follows:

a. To a mixture of 2-nitro-3.4,6-trichloroaniline (57 g), described in Example
39 part a to ¢, and copper {ll} bromide (105 g) in acetonitrie (1 L) was
added tert-butyl nitrnte (80%, 37 mlL) and the mixture heated to 60°C
overnight. The reaction mixture was filtered a plug of Celite®, rinsed with
ethyl acetate and the filtrates concentrated under reduced pressure to yield
a residue that was purified by chromatography (SiO,, heptane/EA) to afford
2-bromo-3-nitro-1,4,5-trichlorobenzene (53 g, 74%). Rf =08 (1:4
EA/heptane).

b. 2-Bromo-3-nitro-1,4,5-trichlorobenzene {53 g}, tributylvinyltin {58 mL. 62 g)
and [1,1-bis(diphenylphosphinolferrocene]dichloropalladium (il}. complex
with dichloromethane (1:1) (14 g) were heated In toluene (400 mL) at
100°C for 24 hours The mixiure was concentrated under reduced
pressure, taken up in ethyl acetate { 1 L} and treated with a saturated
solution of potassium flugride (300 mL) overnight. The mixture was filtered
through a plug of Celite®, the organic layer was separated and dried over
sodium sulfate, filtered and concentrated under reduced pressure to give a
residue that was purified by chromatography (S10,. heptane/EA) to afford
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3-nitro-1,2.5-trichkoro-4-vinylbenzene as an of white solid (34 g, 78%). Rf
=0.75 (1.4 EA/heptane).

A solution of 3-nitra-1.4 5-trichlorg-2-vinylbenzene (27 g) in a mixture of
DCM and methanol (3:1, 300 mL) was treated with ozone gas for 2 hours at
-78°C. The mixture was purged 10 minutes with oxygen and then quenched
with dimethyl sulfide (2 mL) at -78°C. The mixture was allowed to warm to
0°C, treated with a 10% solution of sodium thiosulfate (200 mL) then diluted
with more DCM. The organic layer was collected dried over sodium
sulfate filtered and concentrated under reduced pressure to give a residue
that was purified by chromatography {SiO,, heptane/EA) to afford 2-nitro-
3,4.6-trichlorobenzaldehyde as a white solid (20 g. 74%). Rf =0.5 (3.8
EA/heptane). 1H NMR: (400 MHz, DMSO-dy): 8.44 (s, 1H) and 10.17 (s,
1H).

EXAMPLE 137. N-[1-Cyano-1-methyl-2-(4,6,7-trichloro-2H-indazol-2-yl)ethyl]-4-
trifluoromethylthiobenzamide (compound No 2.049)
Using a procedure similar to that described in Example 1, except using 2-aminc-2-

methyl-3-(4,6,7-trichloro-2H-indazol-2-yhpropionitrile (60 mg, described in Example 138)

and 4-triflucromethylithiobenzoyl chioride. the titte compound was isolated as a white solid
(40 mg, 40%). Rf =0.65 (1:1 EA/heptane). 1H NMR: (400 MHz, DMSO-dg). 1.70 (s, 3 H),
511 (d, 1H), 5.25 (d, 1H), 7.47 (s, 1 H), 7.79 - 7.80 (m, 4H), 8.73 (s. 1H) and 9.00 (5. 1H).
19F NMR (376 MHz, DMSO-dg). -42.0 (s, 3F).

Compounds of Examples 138 to 144 were prepared according to the following generai

reaction scheme:;

R Ru RZ (/\,R
pu ¥ /\( )\N/\ N &/ﬁ
7 "N N. A NCS or NBS ! v
4 h; —_— \ =N _ |
\“Q/ i 0 Acetonitrile R == r!c f (o}
Rfl’ﬂ' N 6000 10 R11

R,=Cl, BrorH
R« =Cl, BrorH

R = OCF; or SCF,

Firnal product

V=C-Rg W=C-H; X=C-Ryz Y =C-Ry’
Q=C-R;;P=N;

R;=R,=H a=1,Rs=CH; Rg=H,

Z = C(Oy, R; = p-phenyl-R

R = OCF; or SCF,

EXAMPLE 138. N-[1-Cyano-1-methyl-2-(3,8,7-trichloro-2H-indazol-2-yl)ethyl]-4-

trifluoromethoxybenzamide (compound No 2.039)
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A mixture of N-2-(6-chloro-2H-indazol-2-yl)-1-cyano-1-methylethyl)-4-
trifluoromethoxybenzamide (25 mg, described in Example 132), and N-chlorosuccinimide
(50 mg) in acetonitrile {2 mL) was heated to 60°C overnight. The mixture was concentrated
under reduced pressure to yield a reskdue that was purified by chromatography (SiO;,
heptane/EA} to afford the title compound (22 mg, 75%) with 70% purity along with 30% of
another isomer. MS (ES): M/Z [M+H]=491. 1H NMR: (400 MHz. CHLOROFCORM-o): 1.96
(s, 3H). 481 (d. J=14.3 Hz. 1H), 5.06 (d. J=14.3 Hz. 1H), 7.25 (d /=8 9 Hz. 1H), 7.32 (dd,
J=8.1. 0.9 Hz. 2H), 7.51 (d, J=B.9 Hz, 1H}, 8.05 (d, /=8.9 Hz. 2H} and B.82 (s, 1H). 18F
NMR (376 MHz, CHLORQFORM-d). -58.1 (s. 3F}).

EXAMPLE 139. N-[2-(3-Bromo-8-chloro-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.042})

A mixture of N-[2-(6-chloro-2H-indazol-2-yl}-1-cyano-1-methylethyl]-4-
trfluoromethoxybenzamide (25 mg, described in Example 132). and A-bromosuccinimide
(10 mq) in acetonitrile {1 mL) was heated to 60°C for 3.5 hours The mixture was cooled to
room temperature, diluted with water and extracted with ethyl acetate The organic layer
was collected, dried over sodium sulfate, filtered and concentrated under reduced pressure
to give a residue that was purified by chromatography (SiQ;, heptane/EA) to afford the title
compound (12.5 mg, 42%) MS (ES) MZ [M+H])=501. 1H NMR: (400 MHz,
CHLOROFORM-d). 1.90 (s, 3 H), 4.82 (d, J=14.3 Hz, 1H), 5.05 (d, J=14.3 Hz, 1H), 7.14
{dd, J=9.0. 1.6 Hz, 1H), 7.34 (d, /=8.2 Hz, 2H), 7.50 (d, J=8.9 Hz, 1H), 7.63 (d, J=0.9 Hz,
1H). 7.93 (d, J=8.8 Hz, 2H) and 8.71 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d): -
58.1 (s. 3F).

EXAMPLE 140, N-[2-{7-Bromo-6-chloro-2H-indazol-2-y!)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzantide (compound No 2.043)

From the same reaction mixture described in Example 132 was also isolated the
tite compound (5 mg, 17%). MS (ES): M/Z [M+H]=501. 1H NMR: (400 MHz.
CHLOROFORM-d); 1.99 (s, 3 H), 4.87 (s, 2H), 7.22 (d, J=8.8 Hz, 1H), 7.31 (d, J=8.5 Hz,
2H), 7.63 (d, J=8.9 Hz, 1H), 8.04 (d, J=8.8 Hz, 2H), 8.31 (s, 1H} and 8.75 {s, 1H). 19F NMR
(376 MHz, CHLOROFORM-d): -58.1 (s, 3F).

EXAMPLE 141. N-[1-Cyano-2-(3,6-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.044)

A mixture of N-[2-(8-chloro-2H-indazol-2-y1)-1-cyano-1-methylethyl]-4-
triflicromethoxybenzamide (80 mg, described in Example 132). and N-chlorosuccinimide
(16 mg) in acetonitrile (1 mL) was heated to 60°C for 3.5 hours. The mixture was cooled to
room temperature, diluted with water and exiracted with ethyl acetate. The organic layer
was collected, dried over sodium sulfate, filtered and concentrated under reduced pressure
to give a residue that was purified by chromatography (SiO;, heptane/EA) to afford the title
compound (46 mg, 85%). MS (ES): M/Z [M+H]=457. 1H NMR: (400 MHz, CHLOROFORM-
d). 1.92 (s. 3 H). 4.80 (d. J=14 3 Hz, 1H), 5.03 (d, J=14.3 Hz. 1H), 7.15 (dd, J=9.0, 1.4 Hz,
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1H), 7.35 (d, J=8.5 Hz, 2H), 7.57 (d, J=9.0 Hz. 1H), 7.63 (s, 1H), 7.93 (d, J=8.7 Hz, 2H) and
8.65 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d). -58.1 {s, 3F).
EXAMPLE 142. N-[1-Cyano-2-{6,7-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.045)
From the same reaction mixture described in Example 141 was also isolated the
10 tutle compound (6 mg, 11%). MS (ES). M/Z [M+H]=457. 1H NMR: (400 MHz,
CHLOROFORM-d): 1,99 (s. 3 H), 4.87 (s, 2H). 7.22 (d. J=8.8 Hz. 1H), 7.31 (d, J=8.2 Hz,
2H), 7.59 (d. J=8.9 Hz, 1H), 8.02 (d, J=8.8 Hz, 2H), 8.26 (s, 1H) and 8.81 (s, 1H). 19F NMR
(376 MHz, CHLOROFORM-d): -58.1 (s, 3F).
EXAMPLE 143. N-[1-Cyano-2-(3,7-dibromo-4,6-dichloro-2H-indazol-2-yl}-1-
15 methylethyl]-4-triflucromethoxybenzamide (compound No 2.046)

A mixture of  N-[2-(4,6-dichloro-2H-indazol-2-yi)-1-cyano-1-methylethyl]-4-
trifluaromethaxybenzamide. described in Example 134, and excess N-bromosuccinimide
acetonitrile was heated to 60°C overnight. The mixture was cooled to room temperature,
diluted with water and extracted with ethyl acetate. The organic layer was collected, dried

20 over sodium sulfate, filtered and concentrated under reduced pressure to give a residue
that was punfied by chromatography {SiO;, heptane/EA) to afford the title compound (13
mg). MS (ES): M/Z [M+H]=613. 1H NMR: (400 MHz, CHLOROFORM-d): 1.97 (s, 3 H).
475 (br.s. 1 H), 4.88(d 4=143 Hz, 1H), 5.14 {(d, J=14.3 Hz. 1H). 7.31 (d, J=8 3 Hz, 2H),
8.05 (d, J=8.8 Hz, 2H) and 8.65 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d}. -58.1 (s,
3F).

EXAMPLE 144. N-[2-(7-Broimo-6,7-dichloro-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.047)

O]
(&1}

From the same reaction mixture described in Example 143 was also isolated the

tite compound (18 mg). MS (ES): M/Z [M+Naj=557. 1H NMR: (400 MHz, CHLORQFORM-

30 dy200(s. 3H) 484-493(m. 2H). 7.25(s. 1H). 7.31 (d. J=8.4 Hz, 2H). 8.02 (d, J=8.8 Hz.
2H}, 8.35 (s, 1H) and 8.57 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d): -58.1 (s, 3F).

The compound of Example 145 was prepared according to the following general reaction

scheme:
l [
SN LDA THF e gy y
¢ A NN - -78<C to -30°C ¢ N N TBAF, THF s \N"’\ »
\______ )"—N —_— -—- '\/_N | - \ ! I
it OTBDMS o1 THE Ci)\» OTBOMS S Vel B
'SOTC to 5CC c” i
| Oxidation
R ,OCF ‘
J\ /\.’OCF’ S '. _ NaCN,
2 i H ) Gl i NH,CI
BN G R e A A
/ - I / r y \r""'
S2he CEN 2 O\ G @
)= i o DIEA DCM )<= 4 NH, e
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EXAMPLE 145, N-[2-{6-Chloro-3-methyl-2H-indazol-2-yi)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.050)

Using a pracedure similar to that described in Example 1, except using 2-amino-3-
{6-chloro-3-methyl-2H-indazol-2-yl)-2-methylprapionitnle {33 mg). the title compound was
isolated as a white sohd {31 mg 52%%) 1H NMR {400 MHz, CHL OROFORM-dY, 1.98 (s,
3H). 2.79 (s, 3H}. 46914, 1H). 4.83 (d, 1H). 705 (dd. J=8 3. 1 6 Hz 1H}. 7 34 {d. J=8.2 Hz
2H} 7 85 (d. J=9.0 Hz, 1H), 760 (d J=0.9 Hz, 1H). 796 (d. v =8 8 Hz. 2H) and 8.19 (s,
1H) 19F NMR {376 MHz CHLOROFORM-d). -58.1 (s, 3F).

2-Aming-3-(6-chloro-3-methyl-2H-indazol-2-yl)-2-methylpropionitrile was prepared
using a procedure similar to that described in Example 1, part b, except starting from 1-(6-
chloro-3-methyl-2H-indazol-2-yl)propan-2-one. 1-(6-Chloro-3-methyl-2H-indazo!-2-
yhpropan-2-one was prepared using a procedure similar to that described in Exampie 105
part ¢ and d except starting from 2-[{2-{tert-butyidimethyisiianyloxy)propyi]-6-chioro-3-
methyl-2H-indazole that was prepared as follows:

a To a soluton of dusopropylamine (0 31 mL) in THF {3 mL) was added a
solution of n-butyl Ithium (1.6 molar In hexanes 1.26 mij at -78°C. After
stiring 30 minutes at -78°C. a solution of 2{2-{ternt-
butyldimethyisilanykoxyjpropyl]-8-chioro-2H-indazole {468 gj described in
Example 132 part a, in THF (3 mL) was added and the mixture let warm to
-30°C over one hour Methyl iodide {0 126 mL) was added at -30°C and the
mixture let warm to room temperature and then heated to 50°C for 24
hours The reaction mixture was quenched with water and extracted with
ethyl acetate The organic layer was coliected dried over magnesium
sulfate. filtered and concentrated under reduced pressure to yiekd a residue
that was punfied by chromatography (SiO,, heptane/EA) to afford a mixture
{1.3.1, 408 mg) of desired 2-[2-{tert-butyldimethylsilanyloxyjpropyl}-6-
chloro-3-methyl-2H-indazole and starting material 2-[2-(tert-
butyldimethylsilanyloxy)propyl]-8-chloro-2H-indazole.

Compounds of Exampies 146 to 149 were prepared according to the foliowing generai

reaction scheme:
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Final product
V=N W=C-H, X=C-Ryp; Y =C-Ryy;
Q=C-R;; P=N;

10 R.=Rs=H;2a=1R;=CHy Rs=H"
Z = C(0); R; = p-phenyl-R

EXAMPLE 146. N-[2-(6-Chioro-3-methoxy-2H-pyrazolo[4,3-blpyridin-2-yl)-1-cyano-1-
methylethyl]-4-triflucromethoxybenzamide (compound No 3.001)

—
W

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(B-chloro-3-methoxy-2H-pyrazolo[4, 3-blpyridin-2-yl}-2-methylpropionitrile (15 mg), the title
compound was isoiated as a white solid {24 mg, 82%). MS (ES). M/Z [M+H]=454. 1H NMR:
(400 MHz, CHLOROFORM-d): 1.91 (s, 3H), 4.52 (d. J=14.2 Hz, 1H), 4.66 (s, 3H), 4.85 (d,
J=14.2 Hz, 1H). 7.33 {d. J=8 2 Hz, 2H), 7.77 (d, J=2.0 Hz, 1H). 7.94 {d. J =8 B Hz, 2H), 8 31
20 {d J=2.0Hz, 1H) and 8.74 (s, 1H). 19F NMR (376 MHz, CHLOROFORM-d). -58.1 (s, 3F}.

2-Amino-3-{6-chloro-3-methoxy-2H-pyrazolo[4,3-b]pyridin-2-yl)-2-methylpropionitrile
(39 mg) was prepared quantitatively using a procedure similar to that described in Example
i, part b, except starting from 1-(6-chloro-3-methoxy-2H-pyrazoio{4,3-bjpyridin-2-yljprapan-
2-one (32 mg). 1-{6-Chlorg-3-methoxy-2H-pyrazolo[4,3-b]pyridin-2-yl)propan-2-one was
prepared using a procedure similar to that described in Example 105 part a to d except
using 5-chlare-3-nitropyriding-2-carboxaldehyde (1.2 g) and decaborane in part a {0 yield
(2-{tert-butyldimethylsilanyloxy)propyl]-(5-chloro-3-nitropyridin-2-yl-methyl)amine (0.4 g,

I~
N

17%). 5-Chloro-3-nitropyridine-2-carboxaldehyde was prepared using a procedure similar to
that described in Example 136 pant a f{o ¢ except starting from 2-amino-5-chloro-3-
30 nitropyridine in part a or using commercially available 2-bromo-5-chloro-3-nitropyridine in
part b. Alternatively, oxidative cleavage using a 4% solution of osmium tetroxide in water (2
mL} and sodium periodate (1.2 gj was carried out in @ mixture of THF and water (10:1 20
mL) in part ¢ instead of ozonolysis following a procedure similar to that described in
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Example 61 to afford 5-chloro-3-nitropyridine-2-carboxaldehyde (0.72 g, 72%) from 5-
chioro-3-nitro-2-vinylpyridine (1g).

EXAMPLE 147. N-[2-{6-Chloro-3-methoxy-2H-pyrazoloj4,3-b]pyridin-2-yl)-1-cyano-1-
methyiethyl]-4-trifluoromethyithiobenzamide (compound No 3.002)

Using a procedure similar to that described in Example 1, 2-amino-3-(6-chloro-3-
methoxy-2H-pyrazolo[4,3-b]pyridin-2-yl}-2-methylpropionitrile (15 mg, described in Example
146) and 4-trifiuoromethylthiobenzoyl chloride. the title compound was isolated as a white
solid (20 mg, 87%). MS (ES): M/Z [M+H}=470. 1H NMR: (400 MHz, CHLOROFORM-d):
1.92 (s, 3H), 4.53 (d, J=14.2 Hz, 1H), 4.67 (s, 3H), 4.86 (d, /=142 Hz, 1H), 7.77 - 7.82 (m,
3H}. 7.93 (d. J =8.2 Hz, 2H), 8.31 (d, J/ =1.9 Hz, 1H) and 8.82 (s, 1H). 19F NMR (376 MHz,
CHLOROFORM-d): -42.3 (s, 3F).

EXAMPLE 148. N-[2-(6-Bromo-3-methoxy-7-methyl-2H-pyrazolo[4,3-b]pyridin-2-yl)-1-
cyano-1-methylethyl]-4-trifluoromethoxybenzamide (compound No 3.007)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-bromo-3-methoxy-7-methyl-2H-pyrazolo[4, 3-b]pyridin-2-yl)-2-methylpropionitrile {20 mg).
the title compound was isolated as a white solid (21 mg, 66%). 1H NMR: (400 MHz,
CHLOROFORM-d): 1.93 (s, 3H), 2.57 (s, 3H), 4.51 (d, J=14.2 Hz, 1H}, 4.66 (s, 3H), 4.85
(d, J=14.2 Hz, 1H), 7.31 (d, y=8.3 Hz, 2H), 7.97 (d, J =8.7 Hz, 2H}, 8.39 (s, 1H) and 9.03 (s,
1H). 19F NMR (376 MHz, CHLOROFORM-d): -58.1 (s, 3F).

2-Amino-3-(6-bromo-3-methoxy-7-methyl-2H-pyrazolo[4,3-b]pyridin-2-yl)-2-
methylpropionitrile (20 mg) was prepared using a procedure similar to that described in
Example 1, part b, except starting from 1-(6-bromo-3-methoxy-7-methyl-2H-pyrazolo[4,3-
blpyridin-2-ylipropan-2-one (117 mg). 1-(6-Bromo-3-methoxy-7-methyl-2H-pyrazolo[4,3-
blpyridin-2-yl)propan-2-one was prepared using a procedure similar to that described in
Example 105 part a to d except using 5-bromo-4-methyl-3-nitropyridine-2-carboxaldehyde
(5.5 g) in part a to yield [2-(terf-butyldimethylsilanyloxy)propyl]-(5-bromo-4-methyl-3-
nitropyridin-2-yl-methyl)amine (6 g, 67%). 5-Bromo-4-methyl-3-nitro-pyridine-2-
carboxalkdehyde was prepared using a procedure similar to that described in Example 136
part a to ¢ except starting from 2-amino-5-bromo-4-methyl-3-nitrepyridine (58.6 g) and using
idodine (84 @) in part a instead of copper bromide fo generate 5-bromo-2-iocdo-4-methyl-3-
nitropyridine (28.7 g, 33%). Oxidative cleavage using a 4% solution of osmium tetroxide in
water (3 mL) and sodium periodate (23.1 g) was carried out in a2 mixture of THF and water
(10:1, 330 mL31 in part ¢ instead of czonolysis following a procedure similar to that described
in Example 61 to afford 5-bromo-4-methyl-3-nitropyridine-2-carboxaldehyde (117 g 58%)
from 5-bromo-4-methyl-3-nitro-2-vinylpyridine (18,8 g). 2-Amino-5-bromo-4-methyi-3-
nitropyridine (1202 g 85%) was prepared using a procedure similar to that described in
Example 38 part a except starting from 2-amino-4-methyl-3-nitropyridine (101.5 g).
EXAMPLE 148, N-[2-{6-Chloro-3-methoxy-7-methyl-2H-pyrazolo[4,3-bjpyridin-2-yl)-1-
cyano-1-methylethyll-d-trifluoromethoxybenzamide (compound No 3.008)
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Using a procedure similar to that described in Example 1. except using 2-amino-3-
(6-chloro-3-methoxy-7-methyl-2H-pyrazoiod, 3-bpyridin-2-yl)-2-methylprepionitrle (26 mg).
the titte compound was isolated as a white solid (17 mg, 38%) 1H NMR: (400 MHz.
CHLOROFORM-dy. 1.93 (s. 3H). 2.56 (s, 3H), 4.51 {d, J=14.2 Hz. 1H), 4.66 (s, 3H}. 4.86
(d, J=14.2 Hz, 1H), 7.31 (d, J=8.4 Hz. 2H). 7.98 (d, J =8 7 Hz, 2H), 8 28 (s. 1H) and 8.05 (s,
1H). 19F NMR (376 MMz, CHLOROFORM-d). -58.1 (s, 3F).

2-Amino-3-(8-chloro-3-methoxy-7-methyl-2+-pyrazolo[4, 3-b] pyridin-2-yl)-2-
methylpropionitrile (26 mg) was prepared using a procedure similar to that described in
Example 1, part b, except starting from 1-{6-chloro-3-methoxy-7-methyl-2H-pyrazolo[4,3-
blpyridin-2-yl)propan-2-one (78 mg). 1-(6-Chloro-3-methoxy-7-methyl-2H-pyrazolo[4,3-
blpyridin-2-yl)propan-2-one was prepared using a procedure similar to that described in
Example 105 part a to d except using 5-chloro-4-methyl-3-nitropyridine-2-carboxaldehyde
(1.3 g) in part a to yield [2-(tert-butyldimethylsilanyloxy)propyl]-(5-chloro-4-methyl-3-
nitropyridin-2-yl-methyl)amine (1.4 g, 57%). 5-Chloro-4-methyl-3-nitro-pyridine-2-
carboxakiehyde was prepared using a procedure similar to that described in Example 136
part a to ¢ except starting from 2-amino-5-chloro-4-methyl-3-nitropyridine (32 g) in part a to
generate 2-bromo-5-chloro-4-methyl-3-nitropyridine (25.2 g. §9%). Oxidative cleavage
using a 4% solution of osmium tetroxide in water {1.5 mL) and sadium periodate (2.5 g) was
carried out in @ mixture of THF and water (101, 60 ml) in part ¢ instead of ozonolysis
following a procedure similar to that described in Example 61 to aftord 5-chloro-4-methyl-3-
nitropyridine-2-carboxaldehyde (1.3 g. 56%) from 5-chloro-4-methyl-3-nitro-2-vinylpyridine
(2.3 gj. 2-Amino-5-chioro-4-methyl-3-ntropyndine (46 g 75%) was prepared using a
procedure similar to that described in Example 38 part a except starting from 2-amino-4-
methyl-3-nitropyridine (5 g) and using AN-chlorosuccinimide (58 g) instead of A-
bromosuccinimide.

Compounds of Examples 150 to 152 were prepared according to the following general
reaction scheme:

R,
RO S~
X BusS =~y HN_/ N N ) /\
N-... 32 N-... Y — N~ v N-... -
W “\//f SRR TR U s e
L e —_ 7NO =N
/ﬁ/ NO, Pdeal jue NO Ry z AcOH cat, R/ =y OR™
Rio Ry Rio Ry " Ry EOH (95%) "0 R,
. 4]
tBUONO  —X"=NHp  Ozonolysis Y= CHe s°c R =TBDMS
o or F
Acetonitrile | oxigative 3 | :
Cubr N pN D
ol Xo=Brorl CeMAE T yeig R™=H | Oxidation
| ..-R M
Rz /\(R (\I Ry R,
,.' H ] G / }
s T i I N
o \ : 1 B 4 i H ( Ve .
g V— i § = ) -— 3 N £
- b NaHCO; aq. p= i NH; /\(/_ o
Rig | N ETOAC AR N MeOH  Rio R
Res of DIEA DCM 14
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Final product

V=N W=C-H X=C-Rqp; Y =C-Ryy;
Q=C-R;;P=N,
R:=R;=H,a=1:Rs=CHy. Ry, = H;
Z = C(O¥. R, = p-pheny-R

EXAMPLE 150. N-[2-(6-Bromo-7-methyl-2H-pyrazolo[4.3-b)pyridin-2-yl}-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 3.009)

Using a2 procedure adapted from that described in Example 1, using 2-amino-3-(6-
bromo-7-methyl-2H-pyrazolol4, 3-blpyndin-2-yl)-2-methylpropionitrile {27 mg), the title
compound was 1solated as a white solid (6 mg, 11%) MS (ES) M/Z [M+H]=482. 1H NMR:
(400 MHz, CHLOROFORM-d): 1.97 (5. 3H). 268 (s, 3H}, 482 (d 1H), 4.98 (d, 1H), 7.32 (d,
J=8.3 Hz, 2H), 7.93 (d, V =8.7 Hz, 2H) 8.38 (s. 1H), 841 (s, 1H) and 8.61 (s. 1H}. 19F NMR
(376 MHz, CHLOROFORM-d). -58.1 {(s. 3F).

2-Amino-3-(6-bromo-7-methyi-2H-pyrazoio[4.3-bjpyridin-2-yl}-2-methylpropionitrile
(33 mg) was prepared using a procedure similar to that described in Example 1, part b,
except starting from 1-(6-bromo-7-methyi-2H-pyrazolo[4,3-b]pyridin-2-yi}propan-2-one (27
mg). 1-(6-Bromo-7-methyl-2H-pyrazolo[4,3-bipyridin-2-yl)propan-2-one was prepared using
a procedure similar to that described in Example 105 part ¢ and d except starting from 2-[2-
{tert-butyldimethylsitanyloxy}propyl]-8-bromo-7-methyl-2H-pyrazolo[4,3-b]pyridine. 2-[2-(tert-
Butyldimethylsilanyloxy)propyl}-6-brome-7-methyl-2H-pyrazolo[4,3-bjpyridine (0.15 ¢, 9%)
was isolated along with 1-(6-bromo-7-methyl-2H-pyrazolof4,3-b]pyridin-2-yl)propan-2-ol
(0.14 g. 12%) using 2 procedure similar to that described in Example 132 part a except
using [2-(tert-butyldimethylsilanyloxy)propyl]-(5-bromo-4-methyl-3-nitropyridin-2-yl-
methylamine (1.9 g) described in Example 148.

EXAMPLE 151. N-[2-{6-Bromo-7-methyl-2H-pyrazolo{4,3-b)pyridin-2-yl)-1-cyano-1-
methylethyl]-4-trifiluoromethylthiobenzamide {compound No 3.023)

Using a procedure adapted from that described in Example 1 using 2-amino-3-(6-
bromo-7-methyl-2H-pyrazolo{4,3-bjpyridin-2-yl)-2-methylpropionitrile (56.7 mg, described in
Exampie 150} and 4-trifluoromethyithiobenzoyl chioride, the title compound was isolated as
a white solid (26 mg, 27%) MS (ES): M/Z [M+H]=488. 1H NMR. (400 MHz
CHLOROFORM-d): 1.97 (s, 3H), 2.67 (s, 3H}, 4.82 (d. 1H). 4.97 {d, 1H), 7.77 (d, /=82 Hz,
2H). 7.92 (d, J =8.3 Hz, 2H), 8.38 (s, 1H), 8.54 (s, 1H} and 8.61 (s. 1H). 19F NMR (376
MHz, CHLOROFORM-d): -42.3 (s, 3F).

EXAMPLE 152, N-[2-(6-Chloro-7-methyl-2H-pyrazolo(4,3-b]pyridin-2-yi)-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 3.010}

Using a procedure similer to that described in Example 1. except using 2-amino-3-
{6-chloro-7-methyl-2H-pyrazolol4,3-b]pyridin-2-y)-2-methylpropionitrile (32 mg), the title
compound was isolated as a white solid (4 mg. 9%). 1H NMR: (400 MHz, CHLOROFORM-
d)y: 1.97 (s, 3H), 267 (s. 3H) 4.83 (d. 1H), 4.97 (d. 1H), 7 32 (d. =82 Hz. 2H), 793 {d, J
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=8.7 Hz, 2H), 8.39 (s, 1H), 8.44 (s, 1H) and 8.51 (s, 1H). 19F NMR (376 MHz.
CHLOROFORM-d): -68.1 (s, 3F).
2-Amino-3-(6-chloro-7-methyl-2H-pyrazolof4,3-blpyridin-2-yl}-2-methylpropionitrile

(33 mg) was prepared using a procedure similar to that described in Example 1, part b,
except starting from 1-(6-chloro-7-methyl-2H-pyrazolof4, 3-b]pyridin-2-yl)propan-2-one (35
mg) 1-(6-Chloro-7-methyl-2H-pyrazolof4,3-b]pyridin-2-yl)propan-2-one was prepared using
a procedure similar to that described in Example 105 part c and d except starting from 2-[2-
(tert-butyldimethylsilanyloxy}propyl-6-chloro-7-methyl-2 H-pyrazolo{4, 3-blpyridine . 2-[2-(tert-
Butyldimethylsilanyioxy)propyl]-8-chloro-7-methyl-2H-pyrazoleld, 3-blpyridine (0.13 g, 13%)
was isolated ailong with 1-(6-chioro-7-methyl-2H-pyrazolo[4,3-blpyridin-2-yhpropan-2-c!
(0.13 mg, 21%) using a procedure similar to that described in Example 132 part a except
using [2-(tert-butyldimethylsilanyloxy)propyl]-(5-chloro-4-methyi-3-nitropyridin-2-yi-
methyljamine (1.1 g) described in Example 149.

Compounds of Examples 153 1o 154 were prepared according to the following general

reaction scheme:

NH, ’ N HO™ ™\
rN Fe, EtOH N N 2 NaNOZ Y r N N\
¢ \\<~~o HCL NHCl ¢/ ‘\S‘ HCI, AcOH ':‘ 7 \f‘ ,N"“\r
— e — — — - I N
o = : =, NH; PPh,
1 R DIAD R
R © Ry " R
NalO,
. 00, | THE/H,0
4 R |
N—¢ N N N\i:ﬂ
/ 0 7 f
N N
/A e —— i
DIEA. DCM N
Rio Ryt Rio Riq
Final product
V=N W=zCH X=C-Rp ¥Y=CR.y
Q=P=N,

R3=R4=H;a= 1,R5=CH3, Rg;:H.'
Z = C0); Ry = p-phenyl-R

EXAMPLE 133. N-{2-(6-Bromo-7-methyl-2H-{1 ,2,3]triazolo[4,5-b]pyridin-2-yl)-1-cyano-
1-methylethyl]-4-trifluoromethoxybenzamide (compound No 3.003)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-broma-7-methyl-2H-[1,2,3]triazolo[4,5-blpyridin-2-yl )-2-methyipropionitnie (60 maq). the
title compound was isolated as a white solid (60 mg, 61%). Rf =0.4 { 1:1 EA/heptane}. MS
(ES) MW/Z [M-H}=481. 1H NMR: (400 MHz, DMSO-ds): 1.76 (s, 3H), 2.56 (s, 3H), 5.41 (d.
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1H), 56.54 (d, 1H), 7.52 (d. J=8.2 Hz, 2H), 7.92 (d, J =8.6 Hz, 2H) and 8.85 (s, 2H). 19F
NMR (376 MHz, DMSO-dg). -57.1 (s, 3F).

2-Amino-3-(6-bromo-7-methyl-2H-]1.2 3]triazolold, 5-b)pyridin-2-yl)-2-
methylpropionitrile (0.15 g, 55%) was prepared using a procedure similar to that described
in Example 1. part b, except starting from 1-(6-bromo-7-methyi-2H-{1,2,3]triazoic{4.5-
blpyridin-2-yl)propan-2-one {0.25 g) that was prepared as follows:

a. To a mixture of 2-methyl-2-propen-1-ol (1.4 mL) and triphenylphosphine
(3.7 g) in THF (80 mL) was added dropwise dilsopropyl azodicarbaxylate
(DIAD, 27 ml), After stirring for 15 minutes, 6-bromo-7-methyl-2H-
[1,2.3]triazolo[4.5-b]pyridine (2.3 g) was added and the reaction stirred for 3
hours at room temperature. The mixture was poured into water and
extracted with ethyl acetate and washed with water The organic layer was
dried over sodium sulfate, fitered and concentrated under reduced
pressure to give a residue that was purified by chromatography (SiO-,
heptane/EA) to afford 6-bromo-7-methyl-2-(2-methyl-allyl)-2H-
{1.2,3]triazolo[4,5-b)pyridine. 6-Bromo-7-methyl-2H-{1,2,3triazolo[4,5-
bijpyridine (2.4 g, 74%) was prepared using a procedure similar to that
described in Example 13 part a except starting from 5-bromo-4-
methylpyridine-2,3-diamine (3.5 g, 80%) that was prepared using a
procedure similar to that described in Exampie 38 part b except starting
from 2-amino-5-bromo-4-methy)-3-nitropyridine (5 g) described in Example
148.

b. To a solution of 6-bromo-7-methyi-2-(2-methyl-aliyi}-2F-[1,2,3]tnazolo[4,5-
blpyridine (0.9 @) in a mixture of THF and water (8:1. 18 mL}), was added
sodium periodate (2 g) and a 4% osmium tetroxide solution in water (2 mL.
5 mole %). After stirring avernight at room temperature, the mixture was
quenched with & 10% solution of sadium thiosulfate, extracted with ethyl
acetate and washed with water. The organic layer was dried over sodium
sulfate, filtered and concentrated under reduced pressure to give a residue
that was purifred by chromatography (SiO. heptane/EA) to afford 1-(6-
bromo-7-methyl-2H-(1,2,3}triazolo[4,5-b)pyridin-2-yhpropan-2-one (0.3 g,
33%).

EXAMPLE 154, N-[2-(6-Bromo-7-methyl-2H-{1,2,3]triazolo[4,5-b)pyridin-2-yl)-1-cyano-
1-methylethyl]-4-trifluoromethylthiobenzamide (compound No 3.004)

Using a procedure similar to that described in Example 1, 2-amino-3-(6-bromo-7-
methyl-2H-[1 2,3]triazolo(4, 5-bpyridin-2-yl)-2-methylpropionitrile (90 mg. described in
Example 153) and 4-trifluoromethylthiobenzoyl chloride, the title compound was isolated as
a white solid (65 mg, 43%). Rf =0.4 (1.1 EA/eptane). MS (ES): M/Z [M-H]=487. 1H NMR:
(400 MHz. DMSQ-d,): 1.76 (5. 3H}, 2.56 (s 3H) 540 (d. 1H). 5.54 (d. 1H) 7.82-7.94 (m.
4H), 8.86 (s. 1H) and 8.93 (s, 1H). 19F NMR (376 MHz. DMSO-de)- -42.0 (s, 3F).
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Compounds of Examples 155 to 158 were prepared according to the following general
reaction scheme:

HoN BO
X BusSp. = 0804 cat N
M 2 N O80scat <0 AcOR cat NS .
.. S _—, ¢ X NaiO, VAR s ¢ N7 )
L R no o —— LY MS.OCERT ¢ % N \—
/-‘:-.:/ 2  Pdcat S 2 v 7 NO i LY :
Rig & Rﬁ\\/ THF/H20 R/‘"ﬁ/ * NaCNBH, = OR™
Rﬂ R‘H 10 R” DCE Rﬂ] ‘R"
. . 0°C 1o 65-70°C
1BLONO X" = NH ~~ R" = TBDMS
Acetenitrie .,\ (
CuBr
orl, X" =Brorl > R“=H,
R R [0x-’.datvor'.
e
{ H ! i 'n/ s |
N NSNS Y NH,  NaCN, N P
¢ g Ty e N y/\'r LG T N
LS ; . . - ' k =N q
) )-.f_.,{ i O NaHCO; aq. /‘;__,, < ru;.’ NHa /‘ah, ‘//-'= N o
Ry Ryy N SiAe Rig R, MeOH 10 R
or DIEA, DCM 1 "

Final product

V=NW=CH X=C-Ry: Y=C-Rys.
Q=C-H P=N,
Ry=Ri=H;a=1,Rs=CHa, Rs =H;
Z = G{O): R- = p-phenyl-R

EXAMPLE 155. N-[2-{6-Chloro-2H-pyrazolo]4,3-b]pyridin-2-yh)-1-cyano-1-
methylethyl]-4-trifluocromethoxybenzamide (compound No 3.005)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
(6-chioro-2H-pyrazalo[4,3-blpyridin-2-yl}-2-methylpropionitrile (1.1 g), the title ¢ompound
was isolated as a white solid (1 g, 49%). MS (ES). M/Z {M+H[=424. 1H NMR. {400 MHz,
CHLOROFORM-d}. 195 (s. 3H), 4.86 (d, J=14.0 Hz, 1H). 5.02 (d, J=14.0 Hz. 1H), 7.33 (d,
J=8.1 Hz, 2H), 7.88 (d, J=8.7 Hz 2H), 8.02 (dd. /=21, 0.9 Hz. 1H). 8.03 (s, 1 H) 842 {d. J
=0.8 Hz, 1H) and 8.55 (d, J=2.1 Hz, 1H). 19F NMR (376 MHz, CHLOROFORM-d): -58.1 (s,
3F)

2-Amino-3-(6-chloro-2H-pyrazolo[4. 3-b]pyridin-2-yl)-2-methylpropionitrile  {1.1 g,
97%) was prepared wsing a procedure similar to that described in Example 1. part b. except
starting from 1-(6-chloro-2H4-pyrazolo{4,3-b]pyridin-2-yi)propan-2-one (1 g). 1-(6-Chlora-3-
methoxy-2H-pyrazolo[4.3-b]pyridin-2-ylipropan-2-one was prepared using a procedure
similar to that described in Example 105 part ¢ and d except starting from 2-[2-(fert-
butyldimethyisilanyloxy}propyl]-8-chioro-2+H-pyrazolo{4,3-bjpyridine that was prepared as
follows:

a. To a solution of 5-chloro-3-nitropyridine-2-carboxaldehyde (1 g). described
in Example 146, n 1,2-dichioroethane (20 ml) was added 4A molecutar
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sieves powder and 2-(fert-butyldimethylsilanyloxy)propylamine (1.22 g)
described in Example 105 part a. After stirring overnight at room
temperature. sodium cyanoborohydride (0.4 g) and acetic acid {(0.33 mL}
were added at 0°C. After stirring for one hour at 0°C. the reaction mixture
was heated to 65°C overnight. The reaction mixture was filtered through a
plug of Celite® and concentrated under reduced pressure {a yield a residue
that was purified by chromatography (SiO,, heptane/EA) to afford 2-[2-(tert-
butyldimethylsilanyloxy)propyl]-6-chloro-2+-pyrazolo[4, 3-b]pyridine (0.6 g,
37%). MS (ES). M/Z [M+H]=326. 1H NMR. (400 MHz, CHLORQFORM-d). -
0.37 (s. 3H), -0.00 (s, 3H). 0.79 (s, 9H), 124 (d, J=6.1 Hz. 3H), 4.21 - 4 31
{m, 1H), 4.33 - 4.38 (m, 1 H), 4.40 - 4,47 (m, 1H), 8.00 (dd, J=2.1. 0.9 Hz,
1H}, 8.22 (d, J=0.7 Hz, 1H) and 8.48 (d, J=2.1 Hz. 1H).

EXAMPLE 156. N-[2-{6-Chloro-2H-pyrazolo[4,3-b]pyridin-2-yl)-1-cyano-1-

methylethyl}-4-trifluoromethylthiobenzamide (compound No 3.006)

Using a procedure similar to that described in Example 1, 2-amino-3-{6-chloro-2H-
pyrazoko[4,3-b]pyridin-2-yl)-2-methylpropionitrile (35 mg, described in Example 155) and 4-
trifluoromethylthiobenzoyl chloride, the title compound was isolated as a white solid {13 mg,
20%) MS (ES). M/iZ [M+H]=440. 1H NMR: (400 MHz, CHLOROFORM-d): 1.96 (s, 3H).
4.86 (d. J=14.0 Hz. 1H). 5.01 {d. J=14.0 Hz, 1H). 7.71 — 7 .83 (m. 2H). 7.83 - 7.92 (m. 2H),
8.02 (dd, v=2.1, 0.9 Hz, 1H), 8.12 (s, 1 H), 8.43 (d, J=0.7 Hz, 1H) and 8.56 (d, J=2.1 Hz,
1H). 19F NMR {376 MHz, CHLOROFORM-d): -42.2 {s, 3F).

EXAMPLE 157. N-[2-{6-Bromo-2H-pyrazolo[4,3-b)pyridin-2-yl)-1-cyanoc-1-
methylethyl}-4-trifluoromethoxybenzamide (compound No 3.011)

Using a procedure similar to that described in Example 1, except using 2-amino-3-
{6-bromo-2H-pyrazolo{4.3-blpyridin-2-yl)-2-methylpropionitrile (156 mg). the title compound
was isolated as a white solid (133 mg, 48%). MS (ES). M/Z [M+H]=468. 1H NMR: (400
MHz, CHLOROFORM-d): 1.93 (s. 3H), 4.84 (d, J=14.0 Hz. 1H). 5.00 (d. J=14.1 Hz, 1H),
7.31{d. J=8 1 Hz, 2H). 7.82 - 7.90 (m. 2H). 7.99 {s. 1 H}. 8.20 (dd, J=1.9. 0 8 Hz. 1H), 8.39
(s, 1H) and 8.61 (d. J=2.0 Hz, 1H). 19F NMR (376 MHz, CHLOROFORM-d}. -58.1 (s, 3F).

2-Amino-3-(6-bromo-2H-pyrazoiof4,3-bjpyridin-2 yl)-2-methylpropionitrile {4158 mg,
80%) was prepared using a procedure similar to that described in Example 1, part b. except
starting from 1-(6-bromo-2H-pyrazolo[4,3-b]pyridin-2-yljpropan-2-one {471 mg). 1-(6-
Bromo-2H-pyrazaio{4, 3-bjpyridin-2-yljpropan-2-one was prepared using a procedure similar
to that described in Example 105 part ¢ and d except starting from 2-[2-(tert-
butyldimethylsilanyloxy)propyl]-6-bromo-2H-pyrazolo[4,3-b]pyridine (289 mg, 39%) that
was prepared using a procedure simiiar to that described in Example 155 except starting
from 5-bromo-3-nitropyridine-2-carboxaldehyde (462 mg). 5-Bromo-3-nitropyridine-2-
carboxaldehyde was prepared using a procedure similar to that described in Example 136
part a to ¢ except starting from 2-amino-5-broma-3-nitropyriding (50 g} and using idodine
(6%.9 g in part a instead of copper bromide to generate 5-bromo-2-iodo-3-nitropyridine as a
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yellow solid {27 4 g. 36%). Oxidative cleavage using a 4% solution of osmium tetroxide in
water (4 mL} and sodium periodate (6.7 g) was carried out in @ mixture of THF and water
{10 1 380 mL) in panl ¢ instead of ozonolysis following a procedure similar to that described
in Example 61 to afford 5-bromo-3-nitropyridine-2-carboxaldehyde as a tan sold (3.8 g,
62%}) from 5-bromo-3-nitro-2-vinylpyridine (6 g)

EXAMPLE 158. N-[2-(6-Bromo-2H-pyrazolo[4,3-b]pyridin-2.yl}-1-cyano-1-
methylethyf]-4-trifiitoromethyithiobenzamide (compound No 3.012)

Using a procedure similar to that described in Example 1, 2-amino-3-(8-bromo-2H-
pyrazolo[4 3-b]pyridin-2-yl}-2-methyipropionitrile (223 mg described m Exampie 1571 and 4-
trifluoromethylthiobenzoyl chioride, the title compound was isolated as a white solid (145
mg. 38%) MS (ES) M/Z [M+H]=484 1H NMR: (400 MHz CHLOROFORM-d) 195 s
3H), 4 86 (d. J=14.0 Hz. 1H}. 501 {d. J=14.1 Hz, 1H), 7.78 {d. J=8.3 Hz. 2H). 7.84 — 7.90
{m ZHi. 8.111is 1 H), 822 {dd, J=20. 10 Hz, 1H) 842 (d, J=08 Hz. 1Hi and 864 (4,
J=2 0 Hz 1H) 19F NMR (376 MHz, CHLOROFORM-d). -42 2 s, 3Fj

Compounds of Exampies 159 to 160 were prepared according to the following general
reaction scheme

R, -R
///'\/R . /\ﬁ»
~ N R N NN I
N "N LN s NCS or NBS AR U A S e NP
PN NENE ek
Ve /| N o Acetonitrile R/ X N 0
R,/ N 80C TRy
R=Cl, BrorH
R.;=Cl. BrorH
R=0OCF, or SCF, R=0CF, or SCF,
Final product
V=N W=CH X=C-R; Y=C-R.y.
Q= C'Rz. P =N,

R3:R4=H'a:1LR§:CH_{_R“-=H;
2 =Ci0; R. = p-phenyl-R

EXAMPLE 159. N-[1-Cyano-2-{3,6-dichloro-2H-pyrazolo[4,3-b]pyridin-2-yl}-1-
methylethyl]-4-trifluoromethoxybenzamide {(compound No 3.017)

A mixture of N-[2-(6-Chloro-2H-pyrazotol4,3-blpyridin-2-yl}-1-cyano-1-methylethyl]-
4-triflusromethoxybenzamide (134 mg described in Example 155), and N-chlorosuccinimide
(51 mg) in acetonitrle (3.5 mbL) was heated to 60°C overnight The mixiure was
concentrated under reduced pressure to yield a residue that was purified by
chromatography (S10;. heptane/EA) to afford the ttle compound as white sofid (128 mg.
89%). MS (ES). M{Z [M+H)=458. 1H NMR: (400 MHz. DMSO-d,). 1 78 (s, 3H}. 5.10 - 5.20
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tm 2H), 7.63 (d. J=8.3 Hz 2Hj 7.97 1d. J =88 Hz, 2H). 843 (d. J=2.0 Hz. 1H1 859 id,
J=2 0 Hz, 1H) and 8 99 (s, 1 H) 18F NMR {378 MHz DMSO-d,) -57 1 (s. 3F).

EXAMPLE 160. N-[2-(3-Bromo-8-chloro-2H-pyrazolo[4,3-b]pyridin-2-yl)-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide (compound No 3.019)

A mixture of N-[2-(6-Chloro-2H-pyrazolo[4,3-b)pyridin-2-yi}-1-cyano-1-methylethyl]-
4-trfluoromethoxybenzamide (134 mg described in Example 155) and N-bromosuccinimide
{68 mg) in acetonitrile (3.5 mL) was heated to 60°C overnight The mixture was
concentrated under reduced pressure 10 yield a reskiue that was punfied by
chromatography (SiO:, heptane/EA) to afford the title compound as a white solid {125 mgq.
80%). MS (ES): M/Z [M+H]=502. 1H NMR: (400 MHz, DMSO-de). 1.78 (s, 3H). 5.10 - 5§22
(m 2HY 752 (d /=82 Hz 2H} 798 ({d J=87 Hz. 2H) 843 (d. J=2.0 Hz. 1H) 858 {d
J=1.9 Hz, 1H) and 9.00 (s, 1 H). 19F NMR (376 MHz, DMSO-d,): -57 1 (s, 3F).

Table 1
F\:,a N Rs /W,—R
Re~ N TN A (ic)
}“‘\\‘*\/'__N ,"' d
R'io \ ';{/ @]
R4

V = C-Rg W = C-Ra, X = C-Ryy Y = C-Ryy,
Q=P=N;,

Ry=R.=Rg=H:a=1 Ry=CHx
Z = C(O}. R; = p-phenyl-R

Compound#_rR | R, | Ro IR [Re IRV_I
1007 | ocF, Tme TR T T_CI :H_— o
1002~ | CF, Me H— "¢ TH TH
s st e T TR T T la |A T
1004 _focﬁ Tme _lH_ — TH | P H
I Toos™— ~TscFe TMeT T W 7T T “J_'H_lH_'
11606 TOCF,  Me  TH T T TMe " H T H
Foor— sk, Twe— 7w — e tA ot
Toos— ~loor, TIwe” T W T I TR T
F1gog ~— TscF, [Me _'IFT T | CFa _HH"—H_
1070~ T[OCF; T Me :F - _4_01_]14_ |
|'1_07 " SCFy, Me H Cl - H
1512~ TGk IMes T TJoa T T twT e TR
TosT Tleerr TmeT T @ T TIA To A
T T Joor e T L@ T T TR




| 1. isca I'Me ’C! "W TCF, 'H
1.018 'OCF; . Me H CN H H
1017 " SCFy Me *’H CN |H H
1.018 OCF, Me CF, H CF, H

| 1019 SCF. Me | CFs H CF, |H
1.020 OCF, Me I'H Br H H

I"1.021 ' SCFy Me H ) Br H H
1.022 SOCF;  Me H CN |H " TH

1.023 SOCFy, [Me cl H  CF, H |

1"1.024 SOCF;  Me i cl H ¢l [H
1,025 SO.CFs [Me ;CI HTT H_"’

1,026 SOCF, W fH F | H 1

1027 I'SO,CF, | Me H iCN H "H

1028 " SO,CF; ' Me s i ok

| 1.029 ‘sog:;y Me H N |
1.030 SO,CF, Me 'H Me TH |H

[ 1.031 SO,CF» TMe B | Ci iH H

1032 iOPh iMe "H o w o lm

033 1ocv=, Me T Me | o w

1 1.034 | SCF, ]Me Me H —C H |

| 1035 | OCF, TMe th ‘ oer, | i H]

| 1038 SCF, e K Tocr. TR TH
1037 | OCF, Me — TR n_o TH |

(1038  SCFs e CF, | H lci | T

1o TR T TMeT T Me T I4 ja H
1040 ['OCF, ~ [ Me H™ — Gl "Me H |

1041 130? IW — t® — o et

~1.042 ofn~ e | CF W™ jcr |H

H o I 6eF, ~Tme 'Lcu T T W TH

ok TSR Cjwe T 7o L

11045 1 OPh  'Me e Tanll e

o™ e e Tar R

| 1047 Tock, (&6 :H o JC T HT O H

1048 |_§<:|=_3 B H @ IH I_H_l
1,049 “TOGF, " CHCHICHD: | A a ‘W H

' {080 T SCF, | CHCH(CHyp | B & Tw —fH—l

1051~ loCF,  |tBu L Teor iR laT

(T TSR we T Te T T e T

L T R L L
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‘j.‘os‘z_ 'ocEg Me | CN TH JCF: I'H ]
1.055 SCF, Me " CN H CF, iH

[ 1056 " OCF, ]Me | CF ,H CoN TH
057 OCF,  Me B o H TH!
1058 OCF; !CHZOH H "CI H"fH '.
1059 ]scp, | CH:OH H N iH_’
i‘i.oeo_ “OCF, IMe B v ¢ TH

08T _I_CF, |CH28Me TE Jﬂ W
| 1062~ "OCF. ' CHOMe ~TH - b lee
63 [ow, [CHOSOMe  F ¢l IH‘_H i
t1 064 Io’CF; Me s T e wmo e
'l 17065 SCF,  |Me i fcl H T ]
1066 jsc_F3 & CF; IH "CN 'H
| 1067 "OCF.  "Me N o |G er—‘
TToos T 'TFEFgl [Me pPaTE [ —|—Ci Ao
7060 | CAFCF; Me e Ci —to
[1.070 otF; e cl TH JomeTH
17071 I'sCF. 7 Me c H™ OMe H |
1072 JiCFg " Me 'H OMe 'H I'H™
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1.093 . SCF;4 Me Me ‘e TH  Me
1.094 | GCF, Me F Br 'H  Me
1.085 I'SCF, Me F Br L Me

Compounds of general formula (Ic) which are of particular interest are:

N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 1.001)

N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylbenzamide (compound No 1.002)

N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.003)

N-[2-(2H-Benzotriazol-2-yl}- t-cyano-1-methylethyl]-4-trifluoromethoxybenzamide
{compound No 1.004)

N-[2-{2H-Benzotriazol-2-yl)- 1-cyano-1-methylethylj-4-triflucromethylthiobenzamide
(compound No 1.008)

N-[1-Cyano-1-methyl-2-(8-methyl-2H-benzotriazol-2-yliethyl]-4-
trifluoromethoxybenzamide (compound No 1 006)

N-[1-Cyano-1-methyl-2-(5-methyl-2H-benzotriazol-2-yl)ethyl]-4-
trifluoromethylthiobenzamide {compound No 1.007)

N-[1-Cyano-1-methyl-2-(5-trifluoromethyl-2H-benzotriazol-2-yl)ethyl}-4-
trifluoromethoxybenzamide (compound No 1.008)

N-{1-Cyana-1-methyl-2-(5-trifluoromethyl-2H-benzotriazol-2-yl)ethyl]-4-
trifluoromethylthiobenzamiie (compound No 1.009)

N-[1-Cyano-2-(5,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.010)

N-[1-Cyano-2-(5 6 -dichloro-2H-benzotriazol-2-yl}-1-methylethyl]-4-
trifluoromethylithrobenzamide {compound No 1.011}

N-[1-Cyano-2-(4 B-dichloro-2H-benzotrnazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 1.012)

N-[1-Cyano-2-(4,6-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.013)

N-[2-(4-Chloro-6-triflucromethyl-2H-benzotriazol-2-yl)-1-cyano-1 -methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.014}

N-[2-(4-Chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)-1-cyano-1 -methylethyl]-4-
trifluoromethyithiobenzamide (compound No 1.0135)

N-[1-Cyano-2-(5-cyano-2H-benzotriazol-2-yl}-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.0186)

N-[1-Cyana-2-(5-Ccyano-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylthiobenzamide {compound No 1.017)
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N-[2-(4,6-Bis(trifiuoromethyli-2H-benzotriazoi-2-yli- 1-cyano- 1-methylethyl] 4-
trifluoromethoxybenzamide {(compound No 1.018)
N-[2-14,6-Bis(trifluoromethyl)-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl] 4-
trifluoromethylthiobenzamide {(compound No 1.019)
N-[2-(5-Bromo-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
10 trifluoromethoxybenzamide {compound No 1.020)
N-(2-(5-Bromg-2H-benzotriazal-2-yli-1-cyano-1-methylethyt}-4-
influoromethylthiobenzamide icompound No 1 021}
N-[1-Cyano-2-(5-cyano-2H-benzotriazol-2-yl)- 1-methylethyl]-4-
tnfiuoromethylsulfinylbenzamide {compound Na 1.022}
15 N-[2-{4-Chloro-6-trifluoromethyl-2H-benzotriazol-2-yl)- 1-cyano-1-methylethyl]-4-
tritluoromethylsulfinyibenzamide (compound No 1.023)
N-[1-Cyano-2-(4,6-dichloro-2H-benzotriazol-2-yl)- 1-methylethyl]-4-
tnfluoromethylsulfinylbenzamide {compound No 1.024)
N-[1-Cyang-2-{4 6-dichloro-2H-benzotriazol-2-yl\-1-methylethyl]-4-
trifluoromethyisuifonytbenzamide (compound No 1 025}

to
—
=

N-[1-Cyano-1-methyl-2-15-trifluoromethyl-2H-benzotriazai-2-yhethylj-4-
triflucromethylsulfonylbenzamide (compound No 1.026)

N-{1-Cyano-1-methyi-2-(5-cyano-2H-benzotnazol-2-yi)-ethyl]-4-
trifluoromethylsulfonylbenzamide (compound No 1.027)

ted
B )

N-[2-{4-Chioro-6-tnfluoromethyi-2H-benzotriazol-2-y!)- 1-cyano-1-methylethyl]-4-
trifluoromethylsulfonylbenzamide (compound No 1.028)
N-[2-{2H-Benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trfiuoromethylsutfonylbenzamide (compound No 1.029)
N-[1-Cyano-1-methyl-2-(5-methy)l-2H-benzotnazol-2-ylethyl)-4-
30 tnfluoromethyisulfonylbenzamide (compound No 1.030}
N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl}-4-
trifiuoromethylsulfonyibenzamide (compound No 1.031)
N-[2-(5-Chtoro-2H-benzotriazol-2-y1)-1-cyano-1-methylethyl]-4-phenoxybenzamide
icompound Ng 1.032)
R N-[-2-{8-Chioro-4-methyl- 2H-benzotnazol-2-y!i-1-cyano-1-methylethyl]-4-
trflucromethoxybenzamide (compound No 1.033}
N-[2-i6-Chloro-4-methyl-2H-benzotnazol-2-yl)-1-cyano- 1 -methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.034)
N-[1-Cyano-1-methyl-2-{5-trifluoromethoxy-2H-benzotriazol-2-yl)ethyij-4-
30 trifluoromethoxybenzamide (compound No 1 035)
N-[1-Cyano-1-methyl-2-(5-trif|uoromethoxy-?_H-benzotnazoi-z-yi]ethyi]4-
trfluoromethylthiobenzamide icompound No 1.036)
N-[2-(6-Chloro-4-triflugromethyl-2H-benzotriazel-2-yl)-1-cyano-1 -methylethyt]-4-
trfiuoromethoxybenzamide icompound No 1 037}
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N-{2-(6-Chloro-4-triflucromethyl-2H-benzotriazol-2-yl)-1-cyang-1-methylethy|]-4-
trifluoromethylthiobenzamide (compound No 1.038}
N-[2-(6-Chloro-4-methyl-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-
phenoxybenzamide (compound No 1.039)
N-[2-(5-Chloro-6-methyl-2H-benzotriazol-2-yi)-1-cyano-1-methylethyl]-4-
10 trifluoromethoxybenzamide (compound No 1.040)
N-[1-Cyano-1-methyl-2-(5-methyl-2H-benzotriazol-2-yl)ethyl]-4-
trifluoromethylthiobenzamide {compound No 1,041}
N-{2-(6-Chloro-4-trifluoromethyl-2H-benzotniazol-2-yl}- 1-cyano-1-methylethyl]-4-
phenoxybenzamide (compound No 1.042)
N-[2-(4-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifiucromethoxybenzamide (compaund No 1.043)
N-{2-(4-Chloro-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-
triflucromethylthiobenzamide {compound No 1.044)

—
thn

N-[2-(4-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4- phenoxybenzamide
20 (compound No 1.045)
N-[1-Cyano-2-{4,6-dichlora-2H-benzotriazol-2-y1)-1-methylethyl]biphenyl-4-
carboxamide (compound No 1.046)
N-{1-{{5-Chloro-2H-benzotriazol-2-yhmethyl}-1-cyanopropyl}-4-
trifiucromethoxybenzamide (compound No 1.047)
N-{1-[{5-Chloro-2H-benzotriazol-2-yl)methyl)-1-cyanopropyl}-4-
trifluoromethylthiobenzamide (compound No 1.048)
N-{1-[{5-Chloro-2H-benzotriazol-2-ylimethyl]- 1-cyano-3-methylbuty!}-4-
trifluoromethoxyhenzamide (compound No 1.049)
N-{1-[{5-Chloro-2H-benzotriazol-2-yl)methyl]-1-cyano-3-methylbutyl}-4-
30 triflucromethylthiobenzamide (compound No 1.050)

t2
n

N-{1-][{5-Chloro-2H-benzotriazol-2-yl)methyl]-1-cyano-2,2-dimethylpropyl}-4-
trifluoromethoxybenzamide {compound No 1.051)

N-{1-[(5-Chloro-2H-benzotriazol-2-yl)methyl]-1-cyane-2,2-dimethylpropyl}-4-
trifluoromethylthiobenzamide {compound No 1.052)

N-[1-Cyano-2-(4,8-dichiore-2H-benzotriazal-2-yi)-1-methylethyi]-4-tert-
butylbenzamide (compound No 1.053)

led
L

N-[1-Cyano-2-(4-cyano-6-trifluoromethyl-2H-benzotriazol-2-yl)-1-methylethyl]4-
triftuoromethoxybenzamide (compound No 1 054)

N-[1-Cyano-2-(4-cyano-6-triflucromethyl-2H-benzotriazol-2-yl)- 1-methykethyi]-4-

40 ftrifluoromethylthiobenzamide (compound No 1.055)

N-[1-Cyano-2~(_6-cyano-4-triﬂuoromethyl-2H—benzotriazol-2—yl}-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.056)

N-[2-{4-Bromo-5-chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 1.057)
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N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-(hydroxymethylyethyl]-4-
trifluoromethoxybenzamide (compound No 1.058)
N-[2-(5-Chloro-2H-benzotriazol-2-yl}-t-cyano-1-(hydroxymethyl)ethyl]-4-
trifluoromethylthiobenzamide (compound No 1.059)
N-{2-(4-Bromo-6-chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl])-4-
trifluoromethoxybenzamide (compound No 1.060)
N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-(methylthiomethyl)ethyl]-4-
triflucromethoxybenzamide (compound No 1.061)
N-[2-(5-Chloro-2H-benzotriazol-2-yl)-1-cyano-1-(methoxymethyl)ethyl]-4-
trifluoromethoxybenzamide (compound No 1.062)
N-[2-(5-Chloro-2H-benzotriazol-2-yi)- 1-cyano-1-(methanesulfonylmethyl)ethyl]-4-
trifluoromethoxybenzamide (compound No 1.063)
N-[1-Cyano-1-methyl-2-(4,5,7-trichloro-2H-benzotriazol-2-yl)-ethyl]-4-
trifluoromethoxybenzamide (compound No 1.064)
N-[1-Cyana-1-methyl-2-(4,5.7-trichloro-2H-benzotriazol-2-y1)-ethyl]-4-
trifluaromethylthiobenzamide (compound No 1.065)
N-[1-Cyano-2-(6-cyano-4-trifluoromethyl-2H-benzotriazol-2-yl)- 1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.066)
N-{2-(8-Chloro-4-cyano-2H-benzotriazol-2-y)-1-cyano-1-methylethyl]-4-
triftuoromethoxybenzamide {compound No 1 067)
N-{2-[6-Chloro-4-(4-trifilloromethylphenyl)-2H-benzotriazol-2-yl}-1-cyano-1-
methylethyl}-4-triflucromethoxybenzamide {compound No 1.068)
N-[1-Cyano-1-methyl-2-(4,5,7-trichloro-2H-benzotriazol-2-yl)-ethyl}-4-(1.2,2,2-
tetrafluoroethyl)benzamide (compound No 1.069)
N-{2-(4-Chloro-8-methoxy-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.070)
N-[2-(4-Chlorg-8-methoxy-2H-benzotriazol-2-y-1-cyanc-1-methylethyl]-4-
trifluorometnyithiobenzamide (compound No 1.071)
N-[1-cyano-2-(5-methoxy-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1 072)
N-[1-cyano-2-(5-methoxy-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.073)
N-[2-(4-Aminomethyl-8-chloro-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
frifftuoromethoxybenzamide (compound No 1.074)
N-[2-(6-Chloro-4-vinyl-2H-benzotriazoi-2-yi}-1-cyano-1-methyiethyl]-4-
trifluoromethoxybenzamide (compound No 1.075)
N-[2-(6-Chlorg-4-vinyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.076)
N-{2-[6-Chloro-4-(1,2-dihydroxyethyl)-2H-benzotriazol-2-yl]-1-cyano-1-methyl-
ethyl}-4-triftusromethoxybenzamide (compound No 1.077)
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N-{2-[6-Chloro-4-(1,2-difluoroethyl)-2H-benzotriazol-2-yl]-1-cyano-1-methyl-ethyl}-4-
trifluoromethoxybenzamide (compound No 1.078)
N-[2-(6-Chloro-4-formyl-2H-benzotriazol-2-yl)- 1-cyano- 1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.079)
N-[2-(6-Chloro-4-dimethylaminomethyl-2H-benzotriazol-2-yl)-1-cyano-1-
methylethyl]-4- triflucromethoxybenzamide (compound No 1.080)
N-[2-(6-Chloro-4-hydroxymethyl-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.081)
8-Chloro-2-[2cyano-2-({[4-{trifluoromethoxy}phenyljcarbonyllamino)-propyl]-2H-
benzotriazole-4-carboxylic acid (compound No 1.082)
Methyl 6-chloro-2-[2-cyano-2-({[4-(trifluoromethoxy)phenyl]carbonyl}-amino)propyl]-
2H-benzotnazole-4-carboxylate (compound No 1.084)
N-[2-(8-Chloro-4,7-dibromo-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.085)
N-[2-(4-Bromo-5,7-dichlora-2H-benzotriazol-2-yli}-1-cyano- 1-methyiethyil-4-
trifiuoromethoxybenzamide (compound No 1.086)
N-[2-(4-Bromo-5,7-dichloro-2H-benzotriazol-2-yl}-1-cyano-1-methylethyl}-4-
trifluoromethytthiobenzamide (compound No 1.087}
N-[1-Cyano-2-(4,6-dibromo-5,7-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 1 088}
N-[1-Cyano-2-(4,6-dibromo-5,7-dichloro-2H-benzotriazol-2-yl)-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 1.089)
N-[1-Cyano-2-(5.7-dichloro-4-fluaro-2H-benzotriazol-2-yl)- 1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 1.090})
N-[1-Cyano-2-(5,7-dichloro-4-fluoro-2H-benzotriazol-2-yl}-1-methylethyl)-4-
triflucromethylthiobenzamide (compound No 1 091)
N-2-(5-Chloro-4,7-dimethyl-2H-benzatriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 1.092)
N-[2-(5-Chlorc4.7-dimethyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethyithiobenzamide (compound No 1.093}
N-]2-(5-bromo-4-fluoro-7-methyl-2H-benzotriazol-2-y1)-1-cyano-1-methylethyl]-4-
triflusromethoxybenzamide {compound No 1.084}
N-[2-(5-bromo-4-fluoro-7-methyl-2H-benzotriazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide {compound No 1 095)

The numbers 1.001 to 1.095 are assigned to the above compounds for identification and
reference hereinafter.

Table 2
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Compounds of general formula (1d) which are of particular interest are:

N-[1-Cyano-1-methyl-2-(5-nitro-2H-indazol-2-yljethyl]-4-triflucromethoxybenzamide
{compound No 2.001)

N-[1-Cyano-1-methyl-2-i5-nitro-2H-indazol-2-yljethyl]}-4-
riflugromethyithiobenzamide (compound No 2.002)

N-[1-Cyano-2-{8,7-dichioro-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide ycompound No 2.002)

N-[1-Cyano-2-{5, 7-dichloro-2H-indazal-2-yN-1-methylethyl}-4-phenoxybenzamide
(compound No 2.004

N-[1-Cyano-2-(5.7-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
trifiucromethylthiobenzamide (compound No 2.005}

N-[2-{5-Chloro-7-methyl-2H-indazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 2.006;

N-[2-18-Chiloro- 7-methyl-2H-indazol-2-y1)-1-cyano-1-methylethyl]-4-
trifiuarometnylthiobenzamide (compound No 2.007;
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N-[2-(6-Chloro-3-methoxy-2H-indazol-2-yl}-1-cyano-1-methylethyl]-4-
trituoromethoxybenzamide {compaund No 2.008)
N-[2-(8-Chioro-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 2.009)
N-[1-Cyano-2-(5,7-dichloro-3-methyl-2H-indazol-2-yl)-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 2.010)
N-[2-(5.7-Dichloro-3-methyl-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 2.011)
N-[2-(5-Chloro-3-methoxy-2H-indazol-2-yl}-1-cyano- 1-methylethyl]-4-
trifflugromethoxybenzamide {(compound No 2.012)
N-{2-(5-Chloro-3-methaxy-2H-indazol-2-yl)- 1-cyana-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 2.013)
N-{2-(5-Chloro-3-ethoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 2.014)
N-[2-(5-Chloro-3-ethoxy-2H-indazol-2-yl}-1-¢yano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 2.015)
N-[1-Cyano-2-(3-methoxy-2H-indazol-2-yl}-1-methyiethyl]-4-
trifluoromethoxybenzamide {compound No 2.0186)

N-(2-[6-Chloro-3-(2-methoxyethoxy)-2H-indazol-2-yl]-1-cyano-1-methylethyl}-4-

trifluoromethoxybenzamide (compound No 2.017)

N-{2-{6-Chloro-3-(2-dimethylaminoethoxy)-2H-indazol-2-yl}- 1-cyano-1-methylethyl}-

4-trifluoromethoxybenzamide (compound No 2.018)
N-[1-Cyano-2-(5,7-dichloro-3-methoxy-2H-indazol-2-yl)-1-methylethyl]-4-
triflucromethyithiobenzamide (compound No 2.018)
N-[1-Cyano-2-(5.7-dichloro-3-methoxy-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.020}
N-[1-Cyano-2-(4.6-dichloro-3-methoxy-2H-indazol-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.021)
N-{1-Cyano-2-{4,6-dichkoro-3-methoxy-2H-indazol-2-yl)-1-methylethyl}-4-
triflucromethylthiobenzamide (compound No 2.022)
N-[2-(6-Bromao-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
triftucromethoxybenzamide {(compound No 2.023)
N-[2-{6-Bromo-3-methoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide {compound No 2.024)

N-[1-Cyano-2-(3-methoxy-6-trifluoromethyl-2 H-indazol-2-yl}-1-methylethyl]-4-

trifluoromethoxybenzamide {compound No 2.025)

N-[1-Cyano-2-{3-methoxy-6-trifluoromethyl-2H-indazol-2-yl)-1-methylethyl]-4-

trifluocromethylthiobenzamide (compound No 2.026)
N-2-(6-Chloro-3-ethoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-

trifluoromethoxybenzamide (compound No 2.027)
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N-[2-(6-Chloro-3-ethoxy-2H-indazol-2-y!)-1-cyano-1-methylethyl}-4-
triftuoromethylthiobenzamide {compound No 2.028)
N-[2-(6-Chloro-3-propoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl}-4-
trifluoromethoxybenzamide (compound No 2.029)
N-12-(8-Chloro-3-propoxy-2 H-indazol-2-yl)-1-cyano-1-methylethyl}-4-
10 trifluoromethylthiobenzamide (compound No 2.030)
N-[2-(6-Chloro-3-butoxy-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 2.031)
Methyl 2-[2-cyano-2-methyl-2-(4-trifluoromethoxybenzoylaming)ethyl]-3-methoxy-
2H-indazole-6-carboxylate (compound No 2.032)
N-[1-Cyano-2-(3-methoxy-6-nitro-2H-indazol-2-yl)-1-methylethyl]-4-
triftucromethoxybenzamide (compound No 2.033)
N-[2-{8-Amino-3-methoxy-2H-indazol-2-yi}-1-cyano-1-methylethyl]-4-

W

trifluoromethoxybenzamide (compound No 2.034)
N-[2-(6-Acetylamino-3-methoxy-2H-indazol-2-yl)- 1-cyano-1-methylethyl}-4-
20 trfluoromethoxybenzamide (compound No 2.035)
Methyl 2-{2-cyano-2-methyl-2-(4-trifluoromethoxybenzoylaminojethyl(]-3-methoxy-
2H-indazaie-6-carboxamide (compound No 2.036)
N-{2-(8-Chioro-2H-indazol-2-yi}- 1-cyanc-1-methylethyl]4-
trifiuoromethoxybenzamide {(compound No 2.037}
N-[2-(6-Chloro-2H-indazo!-2-yh-1-cyane-1-methylethyl] 4-
triflucromethylthiobenzamide (compound No 2.038)
N-[1-Cyano-1-methyl-2-(3,6.7-trichtoro-2H-indazol-2-yljethy-4-
trifluoromethoxybenzamide (compound No 2.039)
N-[1-Cyano-2-(4 6-dichloro-2H-indazol-2-y)-1-methylethyl]-4-
30 trifluoromethoxybenzamide (compound No 2.040)
N-[1-Cyano-2-(4 6-dichloro-2H-indazol-2-y)-1-methylethyl}-4-
triflucromethylthiobenzamide (compound No 2.041)
N-{2-(3-Bromo-6-chloro-2H-indazol-2-yi)-1-cyano-1-methylethyl)-4-
trifluoromethoxybenzamide {compound No 2.042)
N-]2-{7-Bromo-6-chioro-2H-indazol-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.043)
N-[1-Cyano-2-(3,6-dichloro-2H-indazol-2-yi}-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.044})
N-{1-Cyano-2-(6,7-dichloro-2H-indazol-2-yl)-1-methylethyl]-4-
40  trifluoromethoxybenzamide (compound No 2.045)
N-[1-Cyano-2-(3,7-dibromo-4 6-dichioro-2H-indazol-2-yl)-1-methylethyi]-4-
trifluoromethoxybenzamide (compound No 2.046)
N-{2.{7-Bromo-6,7-dichioro-2H-indazol-2-yi)-1-cyano-1-methyiethyi]-4-

[N
v}

‘ak
L9 /]

trifluoromethoxybenzamide (compound No 2.047)
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N-[1-Cyano-1-methyl-2-(4.6.7-trichioro-2H-indazol-2-yljethyl}-4-
trfluoromethoxybenzamide (compound No 2.048)

N-{1-Cyana-1-methyl-2-(4.6. 7 -trichloro-2H-1indazol-2-yljethylj-4-
tnfluoromethylthiobenzamide (compound No 2 049

N-[2-(6-Chloro-3-methyl-2H-indazol-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 2.050)

The numbers 2 001 to 2 050 are assigned to the above compounds for Wdentification and
reference hereinafter.

Table 3
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Compounds of general formula (le} which are of particular interest are:
N-[2-{6-Chloro-3-methoxy-2H-pyrazolo[4,3-b]pyridin-2-yl}- 1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 3.001)
N-[2~(8-Chioro-3-methoxy-2H-pyrazolo[4,3-b)pyridin-2-yi}-1-cyano-1-methylethyt}-4-
triffuoromethylthiobenzamide {compound No 3.002)
N-[2-(8-Bromo-7-methyl-2H4-{1,2 3ltriazolo[4,5-b)pyridin-2-y1}-1-cyano-1-
methylethyl]-4-trifluoromethoxybenzamide {(compound No 3.003)
N-{2-(6-Bromo-7-methyl-2H-[1,2,3ltriazolo(4, 5-b}pyridin-2-yl)-1-cyano-1-
methylethyij-4-trifluoromethyithiobenzamide (compound No 3.004}
N-[2-(6-Chioro-2H-pyrazolol4,3-b]pyridin-2-y!}- t-cyano-1-methytethy}-4-
trifluoromethoxybenzamide {compound No 3.005)
N-[2-(6-Chloro-2H-pyrazolo[4,3-b]pyridin-2-yl}-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 3.006)
N-[2-(6-Bromo-3-methoxy-7-methyi-2H-pyrazolo[4, 3-bjpyridin-2-yl)-1-cyano-1-
methylethyl]-4-tnfluoromethoxybenzamide {compound Na 3.007)
N-|2-(6-Chloro-3-methoxy-7-methyl-2H-pyrazolo[4. 3-blpyridin-2-yl)-1-Cyano-1-
methylethyl)-4-trifluoromethoxybenzamide (compound No 3.008)
N-[2-(8-Bromo-7-methyl-2H-pyrazolo[4,3-b]pyridin-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 3.009)
N-[2-(6-Chioro-7-methyl-2H-pyrazolof{4. 3-bjpyridin-2-yl)- 1-cyano-1 -methylethyl]-4 -
trifluoromethoxybenzamide {compound No 3.010)
N-12-(6-Bromo-2H-pyrazolol4, 3-b)pyridin-2-yh-1-cyano-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 3.011)
N-[2-(6-Bromo-2H-pyrazolo[4,3-b]pyridin-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 3.012)
N-{2-(8-Broma-T7-methyl-2H-pyrazolo]4,3-b]pyridin-2-yh)-1-cyano-1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 3.023)
N-|1-Cyano-2-(3,6-dichloro-2H-pyrazolo]4,3-b]pyridin-2-yl}-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 3.017)
N-[2-(3-Bromo-6-chloro-2H-pyrazolo[4,3-blpyridin-2-y1)-1-cyano-1-methyiethyl}-4-
trifluoromethoxybenzamide (compound No 3 018)
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The numbers 3.001 {o 3.012. 3.017, 3018 and 3.023 are assigned to the above compounds
for identification and reference hereinafter.

METHOD OF USE EXAMPLES

METHOD A: Screening method to test activity of compounds against Haemonchus
contortus,

Twenty L1 Haemonchus contortus larvae were added to wells of a microtitre plate
containing a nutrient medium and the test compound in DMSO  The microtitre plate was
then held at 27°C where the L1 larvae were allowed to develop. An analysis was
conducted at 4 days to determine successful development to the L3 stage Larvae exposed
to DMSO and no test compound served as controls. Compounds numbers 1.002, 1.005,
1.006, 1.008. 1.009, 1.010. 1011, 1.014, 1.017, 1.018, 1.025, 1.031. 1.045. 1.054, 1.055.
1061, 1.076, 1.079, 1.081, 1.084, 2.004, 2.010, 2.020, 2.033, 3.003 and 3.004 gave at
least 30% motility inhibition at a test concentration of 0.15 ppm at the 4 days assessment.
Compounds numbers 1.003, 1.007, 1.011, 1.015, 1.032, 1.038. 1.042, 1.043, 1.047, 1.048,
1.056, 1.057. 1.060, 1.066, 1.067. 1.070. 1.071. 1.075, 1.078, 2.001. 2002, 2.003, 2.005,
2.006, 2.007. 2.013, 2.015, 2.016, 2.021, 3010 and 3.019 gave at teast 90% muotility
inhibition at a test concentration of 0.04 ppm at the 4 days assessment. Compounds
numbers 1.001, 1.012, 1.020, 1.021, 1.033, 1.034, 1.037. 1.039, 1.044, 1.085, 1.089, 1.091,
1092, 1093, 2.012, 2.014, 2.027, 2.028, 2.039. 3.005, 3.007. 3.008 and 3.017 gave at
least 90% motility inhibition at a test concentration of 0.01 ppm at the 4 days assessment.
Compounds numbers 1.064, 1.065, 1.069, 1.083, 1.086, 1.087, 1.088, 1.090, 1.094, 1.095,
2.008, 2.009, 2.023, 2.024, 2.025, 2.026, 2.037. 2038. 2.040. 2.041, 2.042, 2.043, 2.044.
2.045. 2.046, 2.047, 2.048, 2.049, 2.050, 3.001. 3.002, 3.006, 3.009, 3.011, 3.012 and
3.023 gave at least 50% motility inhibition at a test concentration of 0.0025 ppm at the 4
days assessment.

METHOD B: Screening method to test activity of compounds against Haemonchus
contortus in vivo in Mongolian gerbil (Meriones unguiculatus).

Mongolian gerbils, at least five weeks old, were immunosuppressed and artificially infected
with ca. 1000 ensheathed Haemonchus contortus third instar larvae. Six days after
infection, the Mongolian gerbils were treated by oral gavage with the test campounds.
digsolved in a mixture of 2 parts DMSO and 1 part polyethylene glycol (PEG400), at doses
of 100 mgikg and dissolved in pure polyethylene glycol (PEG400) at doses of 10 and 1
mg/kg. Jirds treated only with the placebo (2 parts DMSO and 1 part PEG400 or pure
PEG400) served as controls. On day 8 (3 days after treatment) the jirds were euthanized
and necropsied for recovery of parasites from the stomach. Efficacy was calculated as the
average % reduction in the number of worms in each test group compared with the average
number of worms from the control group. In this screen, a vast reduction in nematode
infestation was achieved with compounds of formula (1), especially from table 1. 2 ana 3.
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Compound numbers 1.001. 1.008, 1.012. 1.013 and 1.014 provided at least 95% reduction
n nematode infestation in Mongolian gerbils treated by oral gavage with test article at a
dose of 100 mg/kg. Compound numbers 1.012. 1.033, 1 064, 2.008, 2 037, 2.038. 2.040.
2041, 3001 provided at ieast 95% reduction in nematode infestation at a dose of 10
mg’kg Compound numbers 1.034, 2.048, 3.001, 3007 and 3.009, provided at least 95%
reduction in nematode infestation at a dose of 1 mg/kg. Compound numbers 3.005. 3.006.
3011,3.012. 3.017 and 3 019, provided at least 95% reduction in nematode infestation at 2
dose of 0.5 mg/kg.

METHOD_¢C: Screening method to test activity of compounds against
Ctenocephalides felis.

Three 10 five day old Clenocephalides felis adults {50) were aspirated into a test cage. A
separate glass cylinder closed on one end with a self-sealing flexible film was placed on top
of the test cage in such a position that the fleas could pierce the film and feed on the
contents of the glass cylinder. The test compound was dissolved in DMSO and added to
bovine blood which was then placed in the glass cylinder. DMSO treated b'ood served as
the control. The fleas were held at 20-22°C, 40-60% relative humidity while the treated
blood was held at 37°C and 40-60% relatwe humidity The treated blood was changed
daily for six days during which time eggs and fecal material were allowed to accumulate in
the flea cage. On day 6. the contents of each cage were mnspected and placed m a dsh
containing larval diet consisting of sand, ground cat food and dried cow blood The dishes
were held at 28°C and 82% relative humidity 11 days. Pupae were then sieved, weighed
and returned to the controlled conditions for an additional 5 days after which adutt
emergence was assessed Pupal weights and adult emergence were then compared to the
controis. Compoiinds numbers 1.012, 1.013, 1.020. 1034. 1 064 and 3 005 gave at least
807 reduction in pupal weights at a test concentration of 100 ppm Compounds numbers
2.048 gave at teast 80% reduction n pupal werghts at a test concentration of 25 ppm

METHOD D: Screening method to test activity of compounds against
Trichostrongylus colfubriformis.

Twenty L1 Trichostrongytus colubriformnss larvae were added to wells of a microtitre plate
cantaimng a nutnenrt medwm and the test compound in DMSO. The microtdre plate was
then held at 27°C where the L1 larvae were allowed to develop An analysis was
conducted at 4 days to determine successful development to the L3 stage Larvae exposed
to DMSO and no test compound served as controls  Compounds numbers 1008, 1014
1042, 1 047, 1.048, 1.073, 2.001, 2.003 and 2.020, gave at least 90% motility inhibition at a
test concentration of 0.15 ppm at the 4 days assessment Compounds numbers 1 001.
1003, 1007, 1011. 1.037 1038 1.043, 1.056 1.066. 1070, 1.071. 2.012 and 2 016. gave
at least 30% motility inhibition at a test concentration of 004 ppm at the 4 days
assessment. Compounds numbers 1012 1020, 1029 1 033, 1034, 1.039. 1064 1065
2.008. 2.009 and 3 005 gave at least 90% motility mhibiton at a test concentration of 0.01
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ppm at the 4 days assessment. Compounds numbers 1.094, 2.040, 2.048, 2.049, 3.006,
3.009, 3.011 and 3.012 gave at least 90% motility inhibition at a test concentration of
0.0025 ppm at the 4 days assessment,

METHOD E: Screening method to test activity of compounds against Haemonchus
contortus, Ostertagia circumcincta, Trichostrongylus axei, Trichostrongylus
colubriformis, Cooperia curticel and Nematodirus battus in vivo in Shesep.
Sheep were challenged orally with infective 3™ stage larvae (L3) of Ostertagia circumcincta
(~3,000 infective L3 per animal) on Day —-28, Haemonchus contortus {~2,000 infective L3
per animal) on Day -25 Nematodirus battus (~3,000 infective L3 per animal} and
Trichostrongylus axei (~3.000 infective L3 per animal) on Day —23 and Cooperia curticei
(~3,000 infective L3 per animal) and Trichostrongylus colubriformis (~3,000 infective L3 per
species per animal) on Day -21. The inoculation scheduie was designed sa that
nematodes were expected to be in the adult stage on Day 0. Test compounds were
dissolved in a mixture of DMSQ/Corn oil {1:1) at a concentration of 100 mg/mL. All
treatments were administered arally once on Day 0. At sacrifice on Day 15 the abomasum,
small intestine and (arge intestine (including cecum} were removed, Nematode counts were
conducted on 10% (abomasal and small intestinal content abomasal soak) or 20% aliquots
(large intestinal content). All nematodes were speciated. or assigned o species based on
location of recovery (adult females, fourth-stage larvae) for a total count per species.
Efficacy was calculated as the % reduction in the mean number of worms in each test group
compared with the mean number of worms recovered from the control group. In this
screen, a significant reductien in nematode infestation was achieved with compounds of
formula (1), especially from table 1, 2 and 3. Compound numbers 1.012 and 1.013 provided
at least 80% reduction in nematode infestation at a dose of 30 mg/kg

In addition, compound numbers 1.064, 1094, 2.048, 3.005. 3.009 and 3.011
provided >90% efficacy against one or more species of the nematodes tested, at doses as
jow as 1 or 3 mg/kg. For example, compound 3.008 provided >95% efficacy against
Trichostrongylus at a dose of 3 mg/kg and compound numbers 1 084 1.084 and 2.048
provided >85% efficacy against Haemonchus, Ostertagia, and Trichostrongylus at a dose of
3 mg/kg, and compound numbers 3.005 and 3.011 were more than 95% effective against
these parasites at doses as low as 1 mg/kg.

METHOD F: Screening method to test activity of compounds against microfilaria of
Dirofilania immitis.

Four hundred to six hundred microfitaria of Dirofifaria immitis were added to wells of a
microtitre plate containing buffer and the test compound in DMSO. The microtitre plate was
then held at 37°C in an environment containing 5% CO,. An assessment was conducted at
24 haurs to determine survival of the microfilana. Mcrofilaria exposed to DMSO and no test
compound served as controls.  Compounds numbers 1,003, 1.012, 1.013, 1.064. 1.086.
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1.087, 1.080, 1.094, 2.043, 2.046, 2.047, 2.048, 2.049, 3.005, 3.006, 3.009, 3.011, 3.012,
3.017, 3.019 and 3.023 gave at least 90% motility inhibition at a test concentration of 50
Ppm.

Having thus described in detail various embodiments of the present invention. it is to be
understood that the invention defined by the above paragraphs is not to be limited to
particufar details set forth in the above description as many apparent variations thereof are
possible without departing from the spirit or scope of the present invention.
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Claims

1. An aryloazol-2-yl-cyanoethylamine compound of the formula )]

.

O oo
— —(C)a N
N k" \ 0

is N;

is C-Ro;

is C-Ra;

is C-Rg;

is C-Ryp;

is C-R4s;

Ra is hydrogen, halogen, C4-Ce-alkyl, halo-C+-Ce-alkyl, C,-Cg-alkoxy, halo-C4-Ce-alkoxy, C-Ce-
alkoxy-C,-Cg-alkoxy, or Cs-Ce-alkylamino-C4-Cg-alkoxy;

Ra, Ryand Rg are hydrogen;

<X s <O

Rs is hydrogen, C~Ce-alkyl, or halo-Cs-Cg-alkyl;

Ry is unsubstituted pheny! or pheny| substituted by one or more substituents selected from the
group consisting of C4-Cg-alkyl, halo-C1-Cs-alkyl, C1-Ce-alkoxy, halo-C,-Ce-alkoxy, C1-Ces-alkylthio,
halo-C,-Ce-alkylthio, halo-C4-Ce-alkylsulfinyl and halo-C;-Ce-alkylsulfanyl;

Rs, Rg, Rio and Ry, either, independently of ane anather, is hydrogen, halogen, Cy-Ce-alkyl, halo-Cs-
Cg-alkyl, nitro, amino, amido, C4-Cg-alkyl-O,C- or Cy-Ce-alkylcarbonylamino;

zZ is C(O); and

a is 1and

salts thereof,

2. The aryloazol-2-yl- cyanoethylamine of claim 1, wherein

is N;

is C-Ry;

is C-Ra;

is C-Rg;

is C-Rqo

is C-Rsq;

R, is hydrogen, Cl, methyl, methoxy, ethoxy, propoxy, butoxy, O(CHz),0CHa, or O(CHz),N{CHz)s

<X g <P

Rs, Rqand Rg are hydrogen;
Rs is methyl;
Ry is phenyl substituted by OCF3, phenoxy, or SCF3;
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Rs, Re, Rig and Ry, either, independently of one another, is hyorogen Cl, Br, C4-Cg-alkyl, CF4, nitro,
amino, amido, CO,CHs, or NHCOGCH,;

Z is C(O); and

a is 1.

3. An aryloazol-2-yl-cyanoethylamine compound of the formula {1):

w,;\l R R 5 /Z_R7

| I/O\N'—Ig)a“"——‘N )
Xey S’ { INI \ (

R,

is N;

is C-Ry orN;

is N;

is C-Rg;

is C-Rqo;

is C-Rus;

R2 is hydrogen, halogen, C,-Ce-alkyl, G1-Cs-alkoxy, or halo-C4-Cs-alkoxy;
R3, Rqand Rg are hydrogen;

Rs is hydrogen, Cq-Cg-alkyl, or halo-C4-Ce-alkyl;

<X s <P

Ry is unsubstituted phenyi or phenyl substituted by one or more substituents selected from the
group consisting of C;-Cg-alky!, halo-C-Cg-alkyl, Cy-Cg-alkoxy, halo-C4-Ce-alkoxy, Ci-Ce-alkylthio,
hala-C4-Cg-alkylthio, halo-C4-Ce-alkylsulfinyl and halo-G4-Cs-alkylsulfonyl;

Rs, R1p 2nd R4 either, independently of one another, is hydrogen, halogen, C4-Cg-alkyl, or halo-C,-Ce-

alkyl;
z is C(0); and
a is 1.and
salts thereof.
4., The aryloazol-2-yl- cyanoethylamine of claim 3, wherein
P is N;
Q is C-Rp or N;
v is N;
W is C-Ra;
X is C-Rsa;
Y is C-Ru4;

Ra is hydrogen, Cl, Br, methoxy;
Rs, R,and Rg are hydrogen;
Rs is methyl;
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Ry is phenyl substituted by OCF; or SCFj;

Ra, Reo and R4 either, independently of one anather, is hydrogen, Cl, Br or methyl;
Z is C(0); and

a is 1.

The aryloazol-2-yl- cyanoethylamine of claim 3, wherein

is N;

is C-RaorN;

s N;

is C-Rg;

is C-Rio,

i3 C-Ryq; _

Ry is hydrogen, Cl, Br or methoxy;

Ra, Ryand Rg is H;

Rs is methyl;

Rz is phenyl substituted with OCF; or SCF5;

<X s <pT

Re isH;

R is Clor Br;
Ry ishH;

A is C(0O); and
a is 1.
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< x5 <

Ry

An aryloazol-2-yl-cyanoethylamine compound of the formula (1):

2, "“—R
VIWV 2 R Rs FRa
N—-{C)a‘-)—N )
o~ 7 \
X\ P R 4 i R 5
N

is N;
is C-RyorN;
is C-Re or N;
is C-Rg;
is C-Rqp;
is C-R11;

is hydrogen, Cl, Br, methyl or methoxy;

Rs, Ry and Rg is H;

Rs
Ry

is methyl; .
is phenyl optionally substituted with OCF3, SCF3 or CHFCF3;

Rs, Rs, Ryo and Ry, either, independently of one another is H, Cl, Br, methyl, CF3 or CN;

Z
a

is C(O), and
51, and

salts thereof.

<X g <P

Ra

The aryloazol-2-yl- cyanoethylamine of claim 6, wherein
s N;

is C-Ra or N;

is C-Rgor N;

is C-Rg;

is C-Rqo;

is C-Ryy;

is hydrogen, Cl, Br, methyl or methoxy;

Rs, Rsand Rg is H;

Rs
Ry
Ra

is methyl;

is phenyl substituted with OCF,, SCF, or CHFCF3;
is™, Cl, Br, For CN;

is H, ClorBr;

is H, Cl, Bror CFg;

is H, Cl, Br or methyl;

is C(0); and

is1.
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8. The aryloazol-2-yl-cyanoethylamine of any one of claims 3 to 6 which is selected from

N-[2-(6-Chloro-3-methoxy-2H-pyrazolof4,3-blpyridin-2-yl}-1-cyano-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 3.001)
N-[2-(6-Chioro-3-methoxy-2/H-pyrazolo[4,3-bipyridin-2-y}- 1-cyanc-1-methylethyl]-4-
trifiuoromethylthiobenzamide (compound No 3.002)
N-[2-(6-Bromo-7-methyl-2H-[1,2,3]triazolof4,5-blpyridin-2-yi}-1-cyano-1-methylethyl]-4-
triffuoromethoxybenzamide (compound No 3.003)
N-[2-(B-Bromo-7-mathyl-2H-{1,2,3]triazolo[4,5-blpyridin-2-yl}-1-cyano-1-methylethyij-4-
triflucromethyithiobenzamide (compound No 3.004)
N-[2-(6-Chloro-2H-pyrazolo[4,3-blpyridin-2-yl}- 1-cyano-1-methylethyl]-4-
trifluoromethoxybenzamide (compound No 3.005)
N-[2-(6~-Chloro-2H-pyrazolo[4,3-b)pyridin-2-yi}-1-cyano-i-methylethyl]-4-
trifluoromethyithiobenzamide (compound No 3.006)
N-[2-(6-Bromo-3-methoxy-7-methyl-2H-pyrazolof4,3-blpyridin-2-yi}-1-cyano-1-methylethyl]-4-
trifiluoromethoxybenzamide (compound No 3.007)
N-[2~(6-Chlaro-3-methoxy-7-methyt-2H-pyrazolo[4,3-bpyridin-2-y}-1-cyano-1-methylethyi]-4-
trifluoromethoxybenzamide {(compound No 3.008)
N-[2-(6-Bromo-7-methyl-2H-pyrazolol4,3-bjpyridin-2-yl}-1~cyano-1-methylethyl]-4-
triflucromethoxybenzamide (compound No 3.009)
N-{2-(6-Chlora-7-methyl-2H-pyrazolo[4,3-b]pyridin-2-yl}-1-cyano-1-methylethyl]-4-
trifiuoromethoxybenzamide (compound No 3.010)
N-[{2-(6~Bromo-2H-pyrazolol4,3-b]pyridin-2-yl}- 1-cyano-t-methylethyl}-4-
trifluoromethoxybenzamide {compound No 3.011)
N-[2~(6~Bromo-2H-pyrazolo[4,3-b]pyridin-2-yl}-1-cyano-~1-methylethyl]-4-
trifluoromethylthiobenzamide (compound No 3.012)
N-{2-(B-Bromo-7-methyl-2H-pyrazolo[4,3-b]pyridin-2-yl)-1-cyano-1-methylethyl]-4-
trifluoromethyithiobenzamide (compound No 3.023)
N-{1-Cyano-2-(3,6-dichloro-2H-~pyrazolof4,3-b]pyridin-2-yl)-1-methylethyl]-4-
trifluoromethoxybenzamide {compound No 3.017)
N-{2-(3-Bromo-8-chloro-2H-pyrazolo[4, 3-b]pyridin-2-yl)-1-cyano-1-methylethylj-4-
trifluoromethoxybenzamide (compound No 3.019)

9. A parasiticidal composition comprising an aryloazol-2-yl-cyanoethylamine of any one of claims 1 to
8.
10. A formulation comprising an aryloazol-2-yi-cyanoethylamine of any one of claims 1 10 8 and

another pesticidally active substance .
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11. The aryloazol-2-yl-cyanoethylamine of any one of claims 1 to 8 for use in treating endoparasitic

infection in a mammal in need thereof.

12. The aryloazol-2-yl-cyanoethylamine for use according fo claim 11, wherein the endoparasitic
infection is with a helminth selected from the group consisting of Anaplocephala (Anoplocephala),
Ancylostoma, Anecator, Ascaris, Brugia, Bunosfomum, Capillaria, Chabertia, Cooperia, Cyathostomum,
Cylicocylelus, Cylicodontophorus, Cylicostephanus, Craterostomum, Dictyocaulus, Dipetalonerna,
Dipylidium, Dirofifaria, Dracuncufus, Echinococcus, Enterobius, Fasciola, Filaroides, Habronema,
Haemonchus, Metastrongylus, Moniezia, Necafor, Nematodirus, Nippostrongylus, Oesophagostumum,
Onchocerca, Ostertagia, Oxyuris, Paracaris, Schisfosoma, Strongylus, Taenia, Toxocara, Strongyloides,
Toxascaris, Trichinella, Trichuris, Trichostrongylus, Tridontophorous, Uncinaria, Wucherena, and

combinations thereof.

13. The aryloazol-2-yl-cyanoethylamine for use according to claim 12, wherein the helminth is
Haemonchus contortus, Ostertagia circumcincta, Trichostrongylus axei, Trichostrongylus colubrifromis,

Cooperia curtcei, Nematodirus Batfus and combinations thereof.

14, The aryloazol-2-yi-cyanoethylamine of any one of claims 1 to 8 for use in treating ectoparasitic

infection in a mammal in need thereof.
18. The aryloazol-2-yl-cyanoethylamine for use according to claim 14, wherein the ectoparasitic
infection is with an ectoparasite selected from the group consisting of fleas, ficks, mites, mosquitoes, flies,

lice, blowfly and combinations thereof.

186. The aryloazol-2-yl-cyanoethylamine for use according to claim 15 wherein the ectoparasitic
infection is with fleas.
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