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S(54) Title: IMIDAZO-TRIAZINE DERIVATIVES AS LIGANDS FOR GABA RECEPTORS

(57) Abstract: A class of 7-phenylimidazo [1,2-b][1,2,4]triazine derivatives, substituted at the meta position of the phenyl ring
by an optionally substituted aryl or heteroaryl group which is directly attached or bridged by an oxygen atom or a -NH- linkage,
being selective ligands for GABAA receptors, in particular having good affinity for the a2 and/or a3 and/or t5 subunit thereof, are
accordingly of benefit in the treatment and/or prevention of adverse conditions of the central nervous system, including anxiety,
convulsions and cognitive disorders.
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IMIDAZO-TRIAZINE DERIVATIVES AS LIGANDS FOR GABA

RECEPTORS

The present invention relates to a class of substituted imidazo-

triazine derivatives and to their use in therapy. More particularly, this

invention is concerned with imidazo [1,2,4]triazine analogues which

are substituted in the 7-position by a substituted phenyl ring. These

compounds are ligands for GABAA receptors and are therefore useful in

the therapy of deleterious mental states.

Receptors for the major inhibitory neurotransmitter, gamma-

aminobutyric acid (GABA), are divided into two main classes: GABAA

receptors, which are members of the ligand-gated ion channel superfamily;

and GABAB receptors, which may be members of the G-protein linked

receptor superfamily. Since the first cDNAs encoding individual GABAA

receptor subunits were cloned the number of known members of the

mammalian family has grown to include at least six a subunits, four l3
subunits, three y subunits, one 6 subunit, one E subunit and two p

subunits.

Although knowledge of the diversity of the GABAA receptor gene

family represents a huge step forward in our understanding of this ligand-

gated ion channel, insight into the extent of subtype diversity is still at an

early stage. It has been indicated that an a subunit, a P subunit and a y

subunit constitute the minimum requirement for forming a fully

functional GABAA receptor expressed by transiently transfecting cDNAs

into cells. As indicated above, 8, e and p subunits also exist, but are

present only to a minor extent in GABAA receptor populations.

Studies of receptor size and visualisation by electron microscopy

conclude that, like other members of the ligand-gated ion channel family,

the native GABAA receptor exists in pentameric form. The selection of at

least one a, one f and one y subunit from a repertoire of seventeen allows

for the possible existence of more than 10,000 pentameric subunit
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combinations. Moreover, this calculation overlooks the additional

permutations that would be possible if the arrangement of subunits

around the ion channel had no constraints there could be 120 possible

variants for a receptor composed of five different subunits).

Receptor subtype assemblies which do exist include, amongst many

others, alp2y2, a2pyl, ca22/3y2 a3fy2/3, a4P8, a5P3y2/3, a6y2 and a6i8.

Subtype assemblies containing an al subunit are present in most areas of

the brain and are thought to account for over 40% of GABAA receptors in

the rat. Subtype assemblies containing a2 and a3 subunits respectively

are thought to account for about 25% and 17% of GABAA receptors in the

rat. Subtype assemblies containing an a5 subunit are expressed

predominantly in the hippocampus and cortex and are thought to

represent about 4% of GABAA receptors in the rat.

A characteristic property of all known GABAA receptors is the

presence of a number of modulatory sites, one of which is the

benzodiazepine (BZ) binding site. The BZ binding site is the most explored

of the GABAA receptor modulatory sites, and is the site through which

anxiolytic drugs such as diazepam and temazepam exert their effect.

Before the cloning of the GABAA receptor gene family, the benzodiazepine

binding site was historically subdivided into two subtypes, BZ1 and BZ2,

on the basis of radioligand binding studies. The BZ1 subtype has been

shown to be pharmacologically equivalent to a GABAA receptor comprising

the al subunit in combination with a P subunit and y2. This is the most

abundant GABAA receptor subtype, and is believed to represent almost

half of all GABAA receptors in the brain.

Two other major populations are the a2py2 and a3py2/3 subtypes.

Together these constitute approximately a further 35% of the total GABAA

receptor repertoire. Pharmacologically this combination appears to be

equivalent to the BZ2 subtype as defined previously by radioligand

binding, although the BZ2 subtype may also include certain 

subtype assemblies. The physiological role of these subtypes has hitherto
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been unclear because no sufficiently selective agonists or antagonists were

known.

It is now believed that agents acting as BZ agonists at alTy2, ca2y2

or a3py2 subtypes will possess desirable anxiolytic properties. Compounds

which are modulators of the benzodiazepine binding site of the GABAA

receptor by acting as BZ agonists are referred to hereinafter as "GABAA

receptor agonists". The al-selective GABAA receptor agonists alpidem and

zolpidem are clinically prescribed as hypnotic agents, suggesting that at

least some of the sedation associated with known anxiolytic drugs which

act at the BZ1 binding site is mediated through GABAA receptors

containing the al subunit. Accordingly, it is considered that GABAA

receptor agonists which interact more favourably with the a2 and/or a3

subunit than with al will be effective in the treatment of anxiety with a

reduced propensity to cause sedation. Moreover, agents which are inverse

agonists of the a5 subunit are likely to be beneficial in enhancing

cognition, for example in subjects suffering from dementing conditions

such as Alzheimer's disease. Also, agents which are antagonists or inverse

agonists at al might be employed to reverse sedation or hypnosis caused

by al agonists.

The compounds of the present invention, being selective ligands for

GABAA receptors, are therefore of use in the treatment and/or prevention

of a variety of disorders of the central nervous system. Such disorders

include anxiety disorders, such as panic disorder with or without

agoraphobia, agoraphobia without history of panic disorder, animal and

other phobias including social phobias, obsessive-compulsive disorder,

stress disorders including post-traumatic and acute stress disorder, and

generalized or substance-induced anxiety disorder; neuroses; convulsions;

migraine; depressive or bipolar disorders, for example single-episode or

recurrent major depressive disorder, dysthymic disorder, bipolar I and

bipolar II manic disorders, and cyclothymic disorder; psychotic disorders

including schizophrenia; neurodegeneration arising from cerebral
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ischemia; attention deficit hyperactivity disorder; speech disorders,

including stuttering; and disorders of circadian rhythm, e.g. in subjects

suffering from the effects of jet lag or shift work.

Further disorders for which selective ligands for GABAA receptors

may be of benefit include pain and nociception; emesis, including acute,

delayed and anticipatory emesis, in particular emesis induced by

chemotherapy or radiation, as well as motion sickness, and post-operative

nausea and vomiting; eating disorders including anorexia nervosa and

bulimia nervosa; premenstrual syndrome; muscle spasm or spasticity, e.g.

in paraplegic patients; hearing disorders, including tinnitus and age-

related hearing impairment; urinary incontinence; and the effects of

substance abuse and dependency, including alcohol withdrawal. Selective

ligands for GABAA receptors may be beneficial in enhancing cognition, for

example in subjects suffering from dementing conditions such as

Alzheimer's disease; and may also be effective as pre-medication prior to

anaesthesia or minor procedures such as endoscopy, including gastric

endoscopy.

In addition, the compounds in accordance with the present

invention may be useful as radioligands in assays for detecting compounds

capable of binding to the human GABAA receptor.

The present invention provides a class of imidazo-triazine

derivatives which possess desirable binding properties at various GABAA

receptor subtypes. The compounds in accordance with the present

invention have good affinity as ligands for the a2 and/or a3 and/or 

subunit of the human GABAA receptor. The compounds of this invention

may interact more favourably with the a2 and/or c3 subunit than with the

al subunit; and/or may interact more favourably with the a5 subunit than

with the al subunit.

The compounds of the present invention are GABAA receptor

subtype ligands having a binding affinity (Ki) for the a2 and/or a3 and/or

subunit, as measured in the assay described hereinbelow, of 200 nM or



less typically of 100 nM or less, and ideally of 20 nM or less. The compounds in

accordance with this invention may possess at least a 2-fold, suitably at least a 5-fold, and

advantageously at least a 10-fold, selective affinity for the a2 and/or a3 and/or 

subunit relative to the al subunit. However, compounds which are not selective in terms

of their binding affinity for the a2 and/or a3 and/or a5 subunit relative to the al subunit

are also encompassed within the scope of the present invention; such compounds will

desirably exhibit functional selectivity in terms of zero or weak (positive or negative)

efficacy at the cal subunit and a full or partial agonist profile at the a2 and/or a3

subunit, and/or (ii) an inverse agonist profile at the a5 subunit.

to In a first aspect, the present invention provides a compound of formula I, or a salt or

prodrug thereof:

R N /N
N' N

X Y-Z

(I)

wherein

is X represents hydrogen or halogen;

Y represents a chemical bond, an oxygen atom, or a -NH- linkage;

Z represents an optionally substituted aryl or heteroaryl group;

R' represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano,

trifluoromethyl, nitro, -ORa, -SRa, -SOR a -SO 2Ra, -SO 2NRaRb, -NRaRb, -NRaCORb,

-NRaCO 2Rb, -CORa, -CO 2Ra, -CONRaR b or -CRa=NORb; and

Ra and Rb independently represent hydrogen, hydrocarbon or a heterocyclic group.

R:\LIBH107464.doc:SAK
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The aryl or heteroaryl group Z in the compounds of formula I above

may be unsubstituted, or substituted by one or more substituents. For

example, the group Z may be unsubstituted, or substituted by one, two or

three substituents. Typically, the group Z will be unsubstituted, or

substituted by one or two substituents. Suitably, the group Z is

unsubstituted or monosubstituted. In a particular embodiment, Z is

substituted by two substituents.

Suitable substituents on the group Z include C1i- alkyl, halogen,

trifluoromethyl, hydroxy, hydroxy(Ci6.)alkyl, Ci-6 alkoxy, nitro, cyano,

carboxyethenyl, C2-6 alkoxycarbonyl, formyl, C2-6 alkylcarbonyl, Ci-6

alkylthio, Ci-6 alkylsulphonyl, amino, C2-6 alkylcarbonylamino,

aminocarbonyl, di(Ci-a)alkylaminocarbonyl and -CRa=NORb.

Representative substituents on the group Z include C 1-6 alkyl,

halogen, hydroxy, hydroxy(Ci-.)alkyl, Ci-6 alkoxy, nitro, cyano,

carboxyethenyl, formyl, C2-6 alkylcarbonyl, Ci-6 alkylthio, C1-6

alkylsulphonyl, amino, C2-6 alkylcarbonylamino and

di(C 1-6)alkylaminocarbonyl.

Typical substituents on the group Z include halogen, cyano, nitro,

amino, formyl, C2-s alkoxycarbonyl and -CRa=NORb.

For use in medicine, the salts of the compounds of formula I will be

pharmaceutically acceptable salts. Other salts may, however, be useful in

the preparation of the compounds according to the invention or of their

pharmaceutically acceptable salts. Suitable pharmaceutically acceptable

salts of the compounds of this invention include acid addition salts which

may, for example, be formed by mixing a solution of the compound

according to the invention with a solution of a pharmaceutically acceptable

acid such as hydrochloric acid, sulphuric acid, methanesulphonic acid,

fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic

acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.

Furthermore, where the compounds of the invention carry an acidic

moiety, suitable pharmaceutically acceptable salts thereof may include
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alkali metal salts, e.g. sodium or potassium salts; alkaline earth metal

salts, e.g. calcium or magnesium salts; and salts formed with suitable

organic ligands, e.g. quaternary ammonium salts.

The term "hydrocarbon" as used herein includes straight-chained,

branched and cyclic groups containing up to 18 carbon atoms, suitably up

to 15 carbon atoms, and conveniently up to 12 carbon atoms. Suitable

hydrocarbon groups include C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-7

cycloalkyl, C3-7 cycloalkyl(Ci-6)alkyl, indanyl, aryl and aryl(Ci-6)alkyl.

The expression "a heterocyclic group" as used herein includes cyclic

groups containing up to 18 carbon atoms and at least one heteroatom

preferably selected from oxygen, nitrogen and sulphur. The heterocyclic

group suitably contains up to 15 carbon atoms and conveniently up to 12

carbon atoms, and is preferably linked through carbon. Examples of

suitable heterocyclic groups include Cs-7 heterocycloalkyl, C3 -7

heterocycloalkyl(Ci.6)alkyl, heteroaryl and heteroaryl(C1-6)alkyl groups.

Suitable alkyl groups include straight-chained and branched alkyl

groups containing from 1 to 6 carbon atoms. Typical examples include

methyl and ethyl groups, and straight-chained or branched propyl, butyl

and pentyl groups. Particular alkyl groups are methyl, ethyl, n-propyl,

isopropyl, isobutyl, tert-butyl and 2,2-dimethylpropyl. Derived expressions

such as "Ci-6 alkoxy", "Ci-6 alkylamino" and "Ci-6 alkylsulphonyl" are to be

construed accordingly.

Suitable alkenyl groups include straight-chained and branched

alkenyl groups containing from 2 to 6 carbon atoms. Typical examples

include vinyl, allyl and dimethylallyl groups.

Suitable alkynyl groups include straight-chained and branched

alkynyl groups containing from 2 to 6 carbon atoms. Typical examples

include ethynyl and propargyl groups.

Suitable cycloalkyl groups include groups containing from 3 to 7

carbon atoms. Particular cycloalkyl groups are cyclopropyl and cyclohexyl.
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Typical examples Of C3-7 cycloal'kyl(Ci-G)alkyl groups include

cyclopropylmethayl, cyclohexylinethyl and cyclohexylethyl.

Particular indanyl groups include indan-1-yl and indan-2-yl.

Particular aryl groups include phenyl and naphthyl, preferably

phenyl.

Particular aryl(C1-6)alkyl groups include beuzyl, phenylethyl,

phenylpropyl and naphthylmethyl.

Suitable heterocycloalkyl groups include azetidinyl, pyrrolidinyl,

piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl groups.

Suitable heteroaryl groups include py-ridinyl, quinolinyl,

isoquinolinyl, pyridazinyl, pyrimidinyl, pyrazinyl, furyl, benzofuryl,

dibenzofuryl, thienyl, benzthienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl,

oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, benzimidazolyl,

oxadiazolyl, thiadiazolyl, triazolyl and tetrazolyl groups.

The expression "heteroaryl(C..6)alkyl" as used herein includes

furylmethyl, furylethyl, thienylmethyl, thienylethyl, oxazolylmethyl,

oxazolylethyl, thiazolylmethyl, thiazolylethyl, imidazolylmethyl,

imidazolylethyl, oxadiazolylmethyl, oxadiazolylethyl, thiadiazolylmethyl,

thiadiazolylethyl, triazolylmethyl, triazolylethyl, tetrazolylmethyl,

tetrazolylethyl, pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl,

pyrazinylmethyl, quinolinylmethyl and isoquinolinylmethyl.

The hydrocarbon and heterocyclic groups may in turn be optionally

substituted by one or more groups selected from C1 6 alkyl, adamantyl,

phenyl, halogen, Ci.6 haloalkyl, C1 6 aminoalkyl, trifluoromethyl, hydroxy,

Cl..6 alkoxy, aryloxy, keto, C1 3 alkylenedioxy, nitro, cyano, carboxy, C2 6

alkoxycarbonyl, C2 6 alkoxycarbonyl(CI..6)alkyl, C2 6 alkylcarbonyloxy,
arylcarbonyloxy, aminocarbonyloxy, C2-.6 alkylcarbonyl, arylcarbonyl, Ci..6

alkylthio, C1 6 alkylsuiphinyl, CI-6 alkylsuiphonyl, ar~ylsulphonyl, -NRVRw,
NRVCORW, -NRvCO2 NRvSO 2 -Cl12NRvSO2Rw, -NHCONRvR-,

-CONRvRw, -SO 2NRvRw and -CH2SO 2NRvRw, in which Rv and Rw

independently represent hydrogen, C1 6 alkyl, aryl or aryl(CI..6)alkyl.
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The term "halogen" as used herein includes fluorine, chlorine,

bromine and iodine, especially fluoro or chloro.

The present invention includes within its scope prodrugs of the

compounds of formula I above. In general, such prodrugs will be

functional derivatives of the compounds of formula I which are readily

convertible in vivo into the required compound of formula I. Conventional

procedures for the selection and preparation of suitable prodrug

derivatives are described, for example, in Design of Prodrugs, ed. H.

Bundgaard, Elsevier, 1985.

Where the compounds according to the invention have at least one

asymmetric centre, they may accordingly exist as enantiomers. Where the

compounds according to the invention possess two or more asymmetric

centres, they may additionally exist as diastereoisomers. It is to be

understood that all such isomers and mixtures thereof in any proportion

are encompassed within the scope of the present invention.

Specifically, the present invention provides a compound of formula

IA or IB, or a salt or prodrug thereof:

N

N N

N
(IB)
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wherein X, Y, Z and R1 are as defined above.

In one embodiment, the present invention provides a compound of

formula IA as depicted above, or a salt or prodrug thereof.

In another embodiment, the present invention provides a compound

of formula IB as depicted above, or a salt or prodrug thereof.

Suitably, X represents hydrogen or fluoro. Additionally, X may

represent chloro.

In a preferred embodiment, X represents fluoro.

In another embodiment, X represents hydrogen.

In a preferred embodiment, Y represents a chemical bond.

In another embodiment, Y represents an oxygen atom.

In a further embodiment, Y represents a -NH- linkage.

Suitable values for the substituent Z include phenyl, pyridinyl,

pyridazinyl, pyrimidinyl, pyrazinyl, furyl, thienyl, pyrrolyl, pyrazolyl,

oxazolyl, isoxazolyl, thiazolyl, imidazolyl, oxadiazolyl, thiadiazolyl,

triazolyl and tetrazolyl, any of which groups may be optionally substituted

by one or more substituents.

Representative values for the substituent Z include phenyl,

pyridinyl, thienyl and thiazolyl, any of which groups may be optionally

substituted. In one favoured embodiment, Z represents an optionally

substituted phenyl group, especially monosubstituted or disubstituted

phenyl, and in particular monosubstituted phenyl. In another favoured

embodiment, Z represents optionally substituted pyridinyl, particularly

unsubstituted, monosubstituted or disubstituted pyridin-2-yl, pyridin-3-yl

or pyridin-4-yl, and especially unsubstituted or monosubstituted pyridin-2-

yl, pyridin-3-yl or pyridin-4-yl.

Suitably, Z represents disubstituted phenyl.

Suitably, Z represents disubstituted pyridin-2-yl.

Examples of individual substituents on the group Z include methyl,

ethyl, fluoro, trifluoromethyl, hydroxy, hydroxymethyl, methoxy, nitro,

cyano, carboxyethenyl, methoxycarbonyl, formyl, acetyl, methylthio,
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methylsuiphonyl, amino, acetylamino, am-inocarbonyl,

dimethylaminocarbonyl and -CH=NOH.

Examples of specific substituenits on the group Z include methyl,

ethyl, fluoro, hydroxy, hydroxymethyl, methoxy, nitro, cyano,

carboxyethenyl, formyl, acetyl, methylthio, methylsuiphonyl, amino,

acetylamino and dimethylaminocarbonyl.

Examples of suitable substituents on the group Z include fluoro,

chioro, methoxy, trifluoromethyl, cyano, nitro, amino, formyl,

methoxycarbonyl and -CH=NOH, especially fluoro and cyano.

Examnples of typical substituents on the group Z include chioro,

methoxy, trifluoromethyl, cyano, nitro, amino, formyl, methoxycarbonyl

and -CH=:NOH, especially cyano.

Itemised values of Z include fluorophenyl, trifluoromethyiphenyl,

hydroxyphenyl, hydroxyimethyl-phenyl, methoxyphenyl, dimethoxyphenyl,

nitrophenyl, cyanophenyl, (cyano)(fluoro)phenyl, (cyano)(difluoro)phenyl,

carboxyethenyl-phenyl, formyiphenyl, acetylphenyl, inethylthio-phenyl,

methylsuiphonyl-phenyl, aminophenyl, acetylamino-phenyl, pyridinyl,

methylpyridinyl, fluoropyridinyl, difluoropyridinyl, cyanopyridinyl,

(amino)(chloro)pyridinyl, pyridazinyl, methoxypyridazinyl, pyrinjiidinyl,

cyanopyrimidinyl, pyrazinyl, furyl, thienyl, cyano-thienyl,

methoxycarbonyl-thienyl, formyl-thienyl, acetyl-thienyl,

thienyl-CH=NOH, pyrrolyl, pyrazolyl, methyl-pyrazolyl, ethyl-pyrazolyl,

oxazolyl, dimethyl-isoxazolyl, thiazolyl, nitro-thiazolyl,

dimethylaminocarbonyl-thiazolyl, imidazolyl, methyl-oxadiazolyl,

thiadiazolyl, methyl-thiadiazolyl, triazolyl, methyl-triazolyl and methyl-

tetrazolyl.

Individual values of Z include fluorophenyl, hydroxyphenyl,

hydroxymethyl-phenyl, methoxyphenyl, dimethoxyphenyl, nitrophenyl,

cyanophenyl, (cyano)(fluoro)phenyl, (cyano)(difluoro)phenyl,

carboxyethenyl-phenyl, formyiphenyl, acetylphenyl, naethylthio-phenyl,

methylsuiphonyl-phenyl, aminophenyl, acetylamino-phenyl, pyridinyl,
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methylpyridinyl, fluoropyridinyl, difluoropyridinyl, cyanopyridinyl,

pyridazinyl, methoxypyridazinyl, pyrimidinyl, cyanopyrim-idinyl,

pyrazinyl, furyl, thienyl, formyl-thienyl, acetyl-thienyl, pyrrolyl, pyrazolyl,

methyl-pyrazolyl, ethyl-pyrazolyl, oxazolyl, dimethyl-isoxazolyl, thiazolyl,

nitro-thiazolyl, dimethylaminocarbonyl-thiazolyl, im-idazolyl, methyl-

oxadiazolyl, thiadiazolyl, methyl-thiadiazolyl, triazolyl, methyl-triazolyl

and methyl-tetrazolyl.

Illustrative values of Z include trifluoromet-hyiphenyl, cyanophenyl,

nitrophenyl, methoxyphenyl, (cyano)(fluoro)phenyl, pyridinyl,

cyanopyridinyl, (amino)(chloro)pyridinyl, cyano-thienyl, formyl-thienyl,

methoxycarbonyl-thienyl, thienyl-CJ+=NOII and thiazolyl.

Specific values of Z include trifluoromethyiphenyl, cyanophenyl,
nitrophenyl, methoxyphenyl, pyridinyl, (amino)(chloro)pyridinyl, cyano-

thienyl, formyl-thienyl, methoxycarbonyl-thienyl, thienyl-CH=NOH and

thiazolyl.

Representative values of Z include cyanophenyl,

(cyano)(fluoro)phenyl, pyridinyl and cyanopyridinyl. Exemplary Z groups

include 2-cyanophenyl, 2-cyano-4-fluorophenyl, 2 -cyano-5-fluorophenyl, 2-

cyano-6-fluorophenyl, pyridin-2-yl, 3-cyanopyriclin-2-yl, pyridin-3-yl and

pyridin-4-yl.

A partic-ular value of Z is cyanophenyl, especially 2-cyanophenyl.

In one embodiment, Z represents (cyano)(fluoro)phenyl, especially 2-

cyano-6--fluorophenyl. In another embodiment, Z represents pyridinyl. In

a further embodiment, Z represents difluoropyridinyl, especially 

difluoropyridin-2-yl.

Suitably, R1 represents hydrocarbon, a heterocyclic group, halogen,

trifluoromethyl, -ORa, -CORa, -CO2Ra or -Cna=NORb. Additionally, R1 may

represent hydrogen.

Typical values of Ra include hydrogen and C1-6 alkyl. Suitably, Ra

represents hydrogen or methyl.
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Typical values of Rb include hydrogen, C1-6 alkyl, hydroxy(C6s)alkyl

and di(Cl.)alkylamino(C1 6)alkyl. Suitably, Rb represents hydrogen,

methyl, ethyl, hydroxyethyl or dimethylaminoethyl. Particular values of

Rb include hydrogen, hydroxyethyl and dimethylaminoethyl.

Illustrative values of RI include C1 6 alkyl, halo(C 1 6)alkyl,

dihalo(C1-6)alkyl, hydroxy(C16-)alkyl, heteroaryl, halogen, trifluoromethyl,

C1-6 alkoxy, formyl, C2-6 alkylcarbonyl, C2 6 alkoxycarbonyl and

-CRa=NORb, in which Ra and Rb are as defined above. Additionally, R1

may represent hydrogen.

Typical values of Ri include hydrogen, methyl, fluoromethyl,

difluoromethyl, trifluoromethyl, hydroxymethyl, difluoroethyl,

hydroxyethyl, fluoropropyl, hydroxypropyl, tert-butyl, furyl, chloro,

methoxy, formyl, acetyl, methoxycarbonyl and -CR2=NOR9, in which R2

represents hydrogen or methyl, and R3 represents hydrogen, hydroxyethyl

or dimethylaminoethyl.

Specific values of R1 include methyl, fluoromethyl, difluoromethyl,

trifluoromethyl, hydroxymethyl, hydroxyethyl, furyl, chloro, methoxy,

formyl, acetyl, methoxycarbonyl and -CR 2=NOR3, in which R2 and R3 are

as defined above.

Representative values ofR1 include hydrogen, methyl, difluoroethyl

(especially 1,1-difluoroethyl), fluoropropyl (especially 2-fluoroprop-2-yl),

hydroxypropyl (especially 2-hydroxyprop-2-yl), tert-butyl and

trifluoromethyl.

Particular values of R1 include methyl, fluoromethyl,

difluoromethyl, trifluoromethyl and hydroxymethyl.

In one embodiment, RI represents methyl. In another embodiment,

R1 represents trifluoromethyl. In a further embodiment, R1 represents 2-

hydroxyprop-2-yl. In an additional embodiment, Ri represents 2-

fluoroprop-2-yl.
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A particular sub-class of compounds according to the invention is

represented by the compounds of' formula IIA, and salts and prodrugs

thereof:

N N

N

N

z
xi

(11A)

wherein

X1 represents hydrogen or fluoro;

Z is as defined above;

R1 represents hydrogen, Cm, alkyl, halo(Cl-6)alkyl, dihalo(CI-6)alkyl,

hydroxy(C1 6)alkyl, heteroaryl, halogen, trifluoromnethyl, C1 6 alkoxy,

forncyl, C2 6 alkylcarbonyl, C2-6 alkoxycarbonyl or -CR 4

R' represents hydrogen or C1-6 alkyl; and

R5 represents hydrogen, C1 6 alkyl, hydroxy(CI-6)alkyl or

di(C1-6)alkylamino(C1-6)alkyl.

The present invention also provides a compound of formula IIA as

depicted above, or a salt or prodrug thereof, wherein

R11 represents C1 6 alkyl, halo(Cl16)alkyl, dihalo(C16r)alkyl,

hydroxy(Cl16)alkyl, heteroaryl, halogen, trifluoromethyl, 01.6 alkoxy,

formyl, C2-6 alkylcarbonyl, C2_6 alkoxycarbonyl or -CR 4=NOR5; and

X1, Z, R4 and R5 are as defined above.

In one embodment, X1 represents hydrogen. In another

embodiment, X1 represents fluoro.

Suitably, R4 represents hydrogen or methyl.
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Suitably, R5 represents hydrogen, methyl, ethyl, hydroxyethyl or

dimethylaminoethyl. Particular values of R5 include hydrogen,

hydroxyethyl and dimethylaminoethyl.

Where R 11 represents heteroaryl, this group is suitably furyl.

Illustrative values of R1 include hydrogen, methyl, fluoromethyl,

difluoromethyl, trifluoromethyl, hydroxymethyl, difluoroethyl,

hydroxyethyl, fluoropropyl, hydroxypropyl, tert-butyl, furyl, chloro,

methoxy, formyl, acetyl, methoxycarbonyl and -CR 2=NOR3 in which R2

and R 3 are as defined above.

Representative values of R1 include methyl, fluoromethyl,

difluoromethyl, trifluoromethyl, hydroxymethyl, hydroxyethyl, furyl,

chloro, methoxy, formyl, acetyl, methoxycarbonyl and -CR2=NOR 3 in

which R2 and R3 are as defined above.

Specific values of R 11 include hydrogen, methyl, difluoroethyl

(especially 1,1-difluoroethyl), fluoropropyl (especially 2-fluoroprop-2-yl),

hydroxypropyl (especially 2-hydroxyprop-2-yl), tert-butyl and

trifluoromethyl.

Particular values of R1 include methyl, fluoromethyl,

difluoromethyl, trifluoromethyl and hydroxymethyl.

In one embodiment, R 11 represents methyl. In another embodiment,

R11 represents trifluoromethyl. In a further embodiment, R 1 represents 2-

hydroxyprop-2-yl. In an additional embodiment, R11 represents 2-

fluoroprop-2-yl.

The present invention advantageously provides a compound of

formula IIA as depicted above, wherein X1 and R 11 are as defined above;

and

Z represents (cyano)(fluoro)phenyl, cyanopyridinyl, fluoropyridinyl

or difluoropyridinyl.

One representative subset of the compounds of formula IIA above is

represented by the compounds of formula IIB, and salts and prodrugs

thereof:
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i 

N

CN

X R'

(IIB)

wherein X1 and R 11 are as defined with reference to formula IIA above;

and

R 6 represents hydrogen or fluoro.

In one embodiment, R 6 is hydrogen.

In another embodiment, R 6 is fluoro, in which case the fluorine atom

R 6 is favourably attached to the phenyl ring at the 5- or 6-position

(relative to the cyano group at position preferably at the 6-position.

Another representative subset of the compounds of formula IIA

above is represented by the compounds of formula IIC, and salts and

prodrugs thereof:

R N N

N

N
X I

R

(IIC)

wherein X 1 and R 11 are as defined with reference to formula IIA above;

and
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R7 represents hydrogen, halogen or C1 6 alkyl.

Typical values ofR 7 include hydrogen, fluoro and methyl.

In one embodiment, R7 represents hydrogen.

A further representative subset of the compounds of formula IIA

above is represented by the compounds of formula IID, and salts and

prodrugs thereof:

11" NrR N N

N

R9X R 8

(IID)

wherein

X1 and R 11 are as defined with reference to formula IIA above;

R8 represents hydrogen or fluoro; and

R 9 represents hydrogen, fluoro or cyano.

In one embodiment, R8 represents hydrogen and R9 represents

fluoro.

In another embodiment, R8 represents fluoro and R 9 represents

hydrogen.

In a preferred embodiment, R8 and R9 both represent fluoro.

In a further embodiment, R8 and R9 both represent hydrogen.

In an additional embodiment, R8 represents hydrogen and R9

represents cyano.

Another sub-class of compounds according to the invention is

represented by the compounds of formula IIE, and salts and prodrugs

thereof:
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R11 TN r

N'N/

x

z

(IIE)

wherein Z, X' and R11 are as defined above.

Specific compounds within the scope of the present invention

include:

3'-(2-methyliinidazo [1,2,4]triazin-7-yi~biphenyl-2-carbonitrile;

3'-(3-methylimidazo triazin-7-yl)biphenyl-2-carbonitrile;

2'-fluoro-5'-(3-trifluoromethylinidazo triazin-7-yl)biphenyl-2-

carbonitrile;

3-(1-fiuoro-1-methylethyl)-7- [4-fluoro-3-(pyridin-3-yljphenyl imidazo [1,2-

b] [1,2,41triazine;

4,2'-difluoro-5'- [3-(1-fiuoro--methylethyl)irnidazo [1,2,4lltriazin-7-

yllbiphenyl-2-carbonitrile;

triazin-7-yl)biphenyl-2-carbonitrile;

7- 4 -fluoro-3-(pyridin-2-y1)pheny1]-3-trifluoromethylin-idazo [1,2-

b] [1,2,4]triazine;

2'-fluoro-3'-(3-trifluoroniethylimiclazo [l,2 4jtriazin-7-yl)biphenyl-2-

carbonitrile;

5,2'-difluoro-5'-(3-trifluoromethylimidazo [1,2,4]triazin-7-yl)-

biphenyl-2-carbonitrile;

2- [2-fluoro-5-(3-trifluorornethylimidazo triazin-7-yl)phenyll 

nicotinonitrile;

1-difluoroethyl)-7- [4-fluoro-3 -(pyridin-3-yI)phenyllimiidazo [1,2-

b] [1,2,41triazine;

3-tert-butyl-7- [4-fluoro-3-(pyridin-3-yl)phenyllimidazo [1 ,2,4jtriazine;

3-tert-butyl-7- 4 -fluoro-3-(pyridin-2-yl)phenyllimidazo [1 ,2,4]triazine;
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4,2'-difluoro-5'- [3-(1-hydroxy-1-methylethyl)imidazo [1,2,4jltriazin-7-

yIlbiphenyl-2-carbonitrile;

2-17-[4-fluoro-3-(pyridin-3-yl)phenyllirnidazo[1,2-b] [1 ,2,41triazin-3-

yllpropan-2-ol;

2-{7-[4-fluoro-3-(pyridin-4-yl)phenyllimidazo[1,2-b] [1,2,41triazin-3-

yllpropan-2-ol;

[3-(1-h-ydroxy-1-methylethyl)imidazo [1,2,4]triazin-7-

yllbiphenyl-2-carbonitrile;

4-fluoro-3'- [3-(1-hydroxy-1-methylethyl)imidazo [1,2,4]triazin-7-yl] 

biphenyl-2-carbonitrile;-

6,2'-difluoro-5'- [3-(1-hydroxy-1-methylethyl)irnidazo [1 ,2,4]triazin-7-

yllbiphenyl-2-carboniitrile;

2-17-[2-fluoro-3-(pyridin-4-yl)phenyl] imidazo [1,2,4]triazin-3-

yllpropan-2-ol;

2-{2-fluoro-5- [3-(1-hydroxy-1-methylethyl)imidazo [1,2,4ltriazin-7-

yllphenyl~nicotinonitrile;

7- 6 -fluoro- 2 -(methanesulfonyllbiphenyl-3-yl]-3-trifluoromethyl-

imidazo [1,2,4jtriazine;

1-hydroxy-l-methylethyl)imidazo triazin-7-yllbiphenyl-

2-carbonitrile;

2-17- ,5-difluoropyridin-2-yl)-4-fluorophenyllimidazo [1,2-

b] triazin-3-yllpropan-2-ol;

4-{2-fluoro-5- [3-(1-hydroxy-1-methylethyl)imidazo triazin-7-

yllphenyl~nicotinonitrile;

6,2'-difluoro-5'- 3 -(1-fluoro-1-methylethyl)imidazo triazin-7-

yl]biphenyl-2-carbonitrile;

7- [3-(3,5-difluoropyridin-2-yl)-4-fluorophenyl-3-(1-fluoro. -methylethyl)-

inaidazo [l, 2 ,4]triazine;

4,6,2'-trifluoro-5'- [3-(1-fluoro- 1-iethylethyl)irnidazo [1,2,4]triazin-7-

yllbiphenyl-2-carbonitrile;-
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2 4 -fluoro-3-(3-fluoropyridin-2-yl)phenyllimidazo [1,2,4]triazin-3-

yllpropan-2-ol;

2-17-[14 -fluoro-3-(5-fluoropyridin-2-yl)phenyllimidazo [l,2 ,4]triazin-3-

yl~propan-2-ol;

2- [7-(4-fluoro-3-(pyridin-2-yl)phenyl)imidazo triazin-3-yl] 

propan-2-ol;
2 7 4 -fluoro-3-(pyridazin-3-yl)phenyl)imidazo [1,2,41triazin-3-y] 

propan-2-ol;

2- 4 -fluoro-3-(pyrimidin-4-yl)phenyl)imiidazo triazin-3-yl] 

propan-2-ol;

2- [7-(4-fluoro-3-(pyridazin-4-yl)phenyl)imidazo [1 ,2-bJ [l,2,4itriazin-3-yl] 

propan-2-ol;

4-12-fluoro-5- [3-(1-hydroxy-1-methylethyl)imidazo [1,2,4]triazin-7-

yl] 
2 -{7-[3-(3,5-difluoropyridin-2-yl)phenyl iridazo [1,2,4]triazin-3-yll-

propan-2-ol;

7- [3-(l-methyl-1H-pyrazol-3-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [4-chloro-3-(pyridin-3-yl)phenyl] -3-trifluoromethylinaidazo 

triazine;

7- [3-(pyridin-3-yl)phenyl] -3-trifluoromethylimiidazo triazine;

7- [1 ,2,4]triazol-1-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(2-methyl-2H- triazol-4-yl)phenyl] -3-trifluoromnethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(1-methyl-1H- triazol-3-yl)phenyll -3-trifluoromnethylimidazo [1,2-

b] [1,2,4]triazine;

7 4 -fluoro-3-(imidazol-1-yl)phenyl]-3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [4-fluoro-3-(pyridin-3-yl)phenyl] -3-trifluoromethyliinidazo [1,2-

b] [1,2,4]triazine;
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7..[4-fluoro-3-(5-fluoropyridin-2-ybphenyll -3-trifluoromethylimiidazo [1,2-

bi [1,2,4]triazine;

7-L3-(pyrrol-1-yl)phenyl] -3-trifluoromnethylimidazo triazine;

7- [3-(pyridin-4-yl)phenyl] -3-trifluoromethylirnidazo [1,2,41 triazine;

7- [3-(thiazol-2-yl)phenyll-3-trifluoromethylimidazo [1,2,4jtriazine;

7- [3-(5-fluoropyridin-2-yl)pheny] -3-trifluoromethylimidazo[1,2-

6] [1,2,4]triazine;

7-[14-fluoro-3-(pyrazol-1-yl)phenyll -3-trifluoromethylimidazo [1,2

b] [l,2,4]triazine;

7- [4-fluoro-3-( [1 2 4 ]triazol-1-yl)phenyll-3-trifluoronaethylimidazo [1,2-

bi [1,2,4]triazine;

7-[14-fluoro-3-(oxazol-2-yl)phenyl-3-trifluoromethylimidazo [1,2-

b1 [1,2,4]triazine;

7- [3-(fur-2-yl)phenyl] -3-trifluoromethylimidazo [1 2 ,4]triazine;

7- 3 2 -methyltetrazol-5-yl)phenyl]-3-trifluoromethylimidazo [1,2-

b] [1,2,41triazine;

7- [4-fluoro-3-(4-fluoropyridin-3-yl)phenyl] -3-trifluoronethylimidazo [1,2-

b] [1,2,4]triazine;

7-[14-fluoro-3-(pyridin-4-yl)phenyl -3-trifluoromethylirnidazo [1,2-

b] [1,2,4]triazine;

7- [3-(3,5-difluoropyridin-2-yl)-4-fluorophenyl] -3-trifluoromethyl-

imidazo [1,2,41triazine;

7-[4-fluoro-3-(2-methyltetrazol-5-yl)phenyl -3-trifluoromethylimidazo [1,2-

6] [1,2,4]triazine;

7- [4-fluoro-3-(thiazol-4-yl)phenyl] -3-trifluoromethylirnidazo [1,2-

b] [1,2,41triazine;

7- [4-fluoro-3-(5-nifrothiazol-2-yl)phenyl -3-trifluoromethylicddazo [1,2-

b] [1,2,4]triazine;

7- [3-(5-dirnethylaminocarbonylthiazol-2-yl)-4-fluorophenyl -3-

trifluoromethylimidazo 11,2-b] triazine;-
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7- [4-fluoro-3-(thiazol-2-yl)phenyll-3-trifluoromethylim-idazo [1,2-

b] [1,2,4itriazine;

7- [3-(thien-2-yl)phenyl] -3-trifluoromethyimiidazo [1,2,4]triazine;

7- [3-(thien-3-yl)phenyl] -3-trifTluoromethyliinidazo triazine;

7- [3-(fur-3-yl)phenyl] -3-trifluoromethylimidazo triazine;

7- [3-(4-methylpyridin-2-yl)phenyL]-3-trifluoromethylimidazo [1,2-

b] [1,2,4ltriazine;

7- [3-(pyridin-2-yl)phenyl]-3-trifluoromethylimidazo L1,2,4triazine;

7- [3-(pyrazin-2-yl)phenyl] -3-trifluoromethylimidazo triazine;

7- [3-(4-fluoropyridini-2-yl)phenyl]-3-trifluoromethylimidazo [1,2-

bi I1,2,4ltriazine;

7- [3-(thiazol-4-yl)phenyl] -3-trifluoromethylimidazo triazine;

7- [4-fuoro-3-(-methylpyrazol-4-yl)phenyl -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(imidazol-1-yl)phenyl-3-trifluoromethyhimidazo triazine;

7- [3-(3-methyl- [1 ,2,4]oxadiazol-5-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(1-ethylpyrazol-3-yl)phenyl] -3-trifluoromethylim-idazo 11,2-

b] [1,2,4]iriazine;

7-[3-(5-methyl- oxadiazol-2 -yl)phenyl]-3-trifluoromethylimidazo [1,2-

hi [1,2,4]triazine;

thiadiazol-4-yl)phenyl] -3-trifloromethylimidazo [1,2-

b] [1,2,4]triazine;

7-[3-(5-methyl- thiadiazol-2-yl)phenyl] -3-trifluoromethylirniidazo [1,2-

bI [1,2,4]triazine;

7- [2-fluoro-3-(pyridin-4-yl)phenyl] -3-trifluoromethylimidazo[1 ,2-

b] [1,2,4]triazine;

7-(2-methoxybiphenyl-3-yl)-3-trifluoromethylimjidazo [1,2,4]triazine;

1- [3-(3-trifluoromethylimidazo [1 2 4 ltriazin-7-yl)biphenyl-3-

yl] ethanone;
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3'-3-trifluoromethylimidazo [1,2,4]triazin-7-yl)biphenyl-4-

carbaldehyde;

7 2 -fluoro-3',4'-dimethoxybiphenyl-5-yl)-3-trifluoromethylirmjdazo 11,2-

b] t1,2,4]triazine;

1- 2 '-fluoro-5'-(3-trifluoromethylimiddazo [1,2,4]triazin-7-yl)biphenyl-

3-yl] ethanone;

3- 12'-fluoro-5'-(3-trifluoromethylimidazo triazin-7-yl)biphenyl-
3 -yl] acrylic acid;

2'-fluoro-5'-(3-trifluoromethylimidazo [l,2,4ltriazin-7-yl)biphenyl-4-

carbaldehyde;

2'-fluoro-5'-(3-trifluoromethylimidazo fl,2,4]triazin.-7-yl)bipheny-3-

ylamine;

N- [3'-(3-trifluoromethylimidazo 11,2,4] triazin.-7-yl)biphenyl-3-

ylI acetamide;

3'-(3-trifluoromethylimidazo [1 ,2,4]triazin-7-yl)biphenyl-2-

carbaldehyde;

[3'-(3-trifluoromethylimidazo [l,2,4]triazin-7-yl)biphenyl-4-yl 

methanol;

1- [3'-(3-trifluoromethylimidazo [1,2, 4 ltriazin-7-yl)biphenyl-4-yl]-

ethanone;

3- [3-(3-trifluoromethylimidazo triazin-7-yl)phenyllthlophene-

2-carbaldehyde;

3'-(3-trifluoromethylimidazo [l,2,4]triazin-7-yl)biphenyl-4-

carbonitrile;

7- 3 3 ,5-dimethylisoxazol-4-yl)-4-fluorophenyl-3-trifluoromehy-

imidazo [1,2,4]triazine;

7- f3 -(3-methoxypyridazin-5-yl)phenyl]-3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7-( 2 -fluoro-4'-methoxybiphenyl-5-yl)-3-trifluromethylimidazo [1,2-

b] 11,2,41triazine;



7-[4-fluoro-3-(fur-2-yl)phenyl]-3-trifluoromethylimidazo[1,2-b][1, 2,4]triazine;

7-(2-fluoro-4'-methylthiobiphenyl-5-yl)-3-trifluoromethylimidazo[1,2-b][1,2,4]triazine;

7-(2-fluoro-2'-methoxybiphenyl-5-yl)-3-trifluoromethylimidazo[1,2-b][1,2,4]triazine;

1-{5-[2-fluoro-5-(3-trifluoromethylimidazo[1,2-b][1,2,4]triazin-7-yl)-phenyl]thien-2-

yl}ethanone;

7-(2,4'-difluorobiphenyl-5-yl)-3-trifluoromethylimidazo[1,2-b][1,2,4]triazine;

2'-fluoro-5'-(3-trifluoromethylimidazo[1,2-b][1,2,4]triazin-7-yl)biphenyl-4-ol;

7-(3'-nitrobiphenyl-3-yl)-3-trifluoromethylimidazo[1,2-b][1,2,4] triazine;

and salts and prodrugs thereof.

Also provided by the present invention is a method for the treatment and/or

prevention of adverse neurological conditions which comprises administering to a patient

in need of such treatment an effective amount of a compound of the first aspect, or a

pharmaceutically acceptable salt thereof or a prodrug thereof.

Also provided by the present invention is a compound of formula as defined in

the first aspect, or a pharmaceutically acceptable salt thereof, when used for the treatment

and/or prevention of adverse neurological conditions.

Disclosed herein is a method for the treatment and/or prevention of convulsions

in a patient suffering from epilepsy or a related disorder) which comprises

administering to a patient in need of such treatment an effective amount of a compound of

formula I, as defined above, or a pharmaceutically acceptable salt thereof or a prodrug

thereof.

Disclosed herein is a method for the treatment and/or prevention of anxiety which

comprises administering to a patient in need of such treatment an effective amount of a

compound of formula I as defined above, or a pharmaceutically acceptable salt thereof or

a prodrug thereof.

The binding affinity (Ki) of the compounds according to the present invention for

the a3 subunit of the human GABAA receptor is conveniently as measured in the assay

described hereinbelow. The a3 subunit binding affinity (Ki) of the anxiolytic compounds

of the invention is ideally 50 nM or less, preferably 10 nM or less, and more preferably 

nM or less.

[R:\LIBH107464.doc:5AK
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The anxiolytic compounds according to the present invention will

ideally elicit at least a 40%, preferably at least a 50%, and more preferably

at least a 60%, potentiation of the GABA EC2o response in stably

transfected recombinant cell lines expressing the a3 subunit of the human

GABAA receptor. Moreover, the compounds of the invention will ideally

elicit at most a 30%, preferably at most a 20%, and more preferably at

most a 10%, potentiation of the GABA EC2o response in stably transfected

recombinant cell lines expressing the al subunit of the human GABAA

receptor.

The potentiation of the GABA EC 2o response in stably transfected

cell lines expressing the a3 and al subunits of the human GABAA receptor

can conveniently be measured by procedures analogous to the protocol

described in Wafford et al., Mol. Pharmacol., 1996, 50, 670-678. The

procedure will suitably be carried out utilising cultures of stably

transfected eukaryotic cells, typically of stably transfected mouse Ltk-

fibroblast cells.

The compounds according to the present invention may exhibit

anxiolytic activity, as may be demonstrated by a positive response in the

elevated plus maze and conditioned suppression of drinking tests (cf.

Dawson et al., Psychopharmacology, 1995, 121, 109-117). Moreover, the

compounds of the invention are likely to be substantially non-sedating, as

may be confirmed by an appropriate result obtained from the response

sensitivity (chain-pulling) test (cf. Bayley et al., J. Psychopharmacol.,

1996, 10, 206-213).

The compounds according to the present invention may also exhibit

anticonvulsant activity. This can be demonstrated by the ability to block

pentylenetetrazole-induced seizures in rats and mice, following a protocol

analogous to that described by Bristow et al. in J. Pharmacol. Exp. Ther.,

1996, 279, 492-501.

In another aspect, the present invention provides a method for the

treatment and/or prevention of cognitive disorders, including dementing
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conditions such as Alzheimer's disease, which comprises administering to

a patient in need of such treatment an effective amount of a compound of

formula I as defined above or a pharmaceutically acceptable salt thereof.

Cognition enhancement can be shown by testing the compounds in

the Morris watermaze as reported by McNamara and Skelton,

Psychobiology, 1993, 21, 101-108. Further details of relevant methodology

are described in WO 96/25948.

Cognitive disorders for which the compounds of the present

invention may be of benefit include delirium, dementia, amnestic

disorders, and cognition deficits, including age-related memory deficits,

due to traumatic injury, stroke, Parkinson's disease and Down Syndrome.

Any of these conditions may be attributable to substance abuse or

withdrawal. Examples of dementia include dementia of the Alzheimer's

type with early or late onset, and vascular dementia, any of which may be

uncomplicated or accompanied by delirium, delusions or depressed mood;

and dementia due to HIV disease, head trauma, Parkinson's disease or

Creutzfeld-Jakob disease.

In order to elicit their behavioural effects, the compounds of the

invention will ideally be brain-penetrant; in other words, these compounds

will be capable of crossing the so-called "blood-brain barrier". Preferably,

the compounds of the invention will be capable of exerting their beneficial

therapeutic action following administration by the oral route.

The invention also provides pharmaceutical compositions

comprising one or more compounds of this invention in association with a

pharmaceutically acceptable carrier. Preferably these compositions are in

unit dosage forms such as tablets, pills, capsules, powders, granules,

sterile parenteral solutions or suspensions, metered aerosol or liquid

sprays, drops, ampoules, auto-injector devices or suppositories; for oral,

parenteral, intranasal, sublingual or rectal administration, or for

administration by inhalation or insufflation. For preparing solid

compositions such as tablets, the principal active ingredient is mixed with
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a pharmaceutical carrier, e.g. conventional tableting ingredients such as

corn starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium

stearate, dicalcium phosphate or gums, and other pharmaceutical

diluents, e.g. water, to form a solid preformulation composition containing

a homogeneous mixture of a compound of the present invention, or a

pharmaceutically acceptable salt thereof. When referring to these

preformulation compositions as homogeneous, it is meant that the active

ingredient is dispersed evenly throughout the composition so that the

composition may be readily subdivided into equally effective unit dosage

forms such as tablets, pills and capsules. This solid preformulation

composition is then subdivided into unit dosage forms of the type described

above containing from 0.1 to about 500 mg of the active ingredient of the

present invention. Typical unit dosage forms contain from 1 to 100 mg, for

example 1, 2, 5, 10, 25, 50 or 100 mg, of the active ingredient. The tablets

or pills of the novel composition can be coated or otherwise compounded to

provide a dosage form affording the advantage of prolonged action. For

example, the tablet or pill can comprise an inner dosage and an outer

dosage component, the latter being in the form of an envelope over the

former. The two components can be separated by an enteric layer which

serves to resist disintegration in the stomach and permits the inner

component to pass intact into the duodenum or to be delayed in release. A

variety of materials can be used for such enteric layers or coatings, such

materi a] s including a number of polymeric acids and mixtures of polymeric

acids with such materials as shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present

invention may be incorporated for administration orally or by injection

include aqueous solutions, suitably flavoured syrups, aqueous or oil

suspensions, and flavoured emulsions with edible oils such as cottonseed

oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar

pharmaceutical vehicles. Suitable dispersing or suspending agents for

aqueous suspensions include synthetic and natural gums such as



tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose,

polyvinyl-pyrrolidone or gelatin.

In the treatment of neurological disorders, a suitable dosage level is about 0.01 to

250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and especially about 0.05

s to 5 mg/kg per day. The compounds may be administered on a regimen of 1 to 4 times per

day.

Also provided by the present invention is a process for the preparation of a

compound as defined in the first aspect, which comprises:

reacting a compound of formula III with a compound of formula IV:
M1

R1
N N:1 Y-Z

L  X

(III) (IV)

wherein X, Y, Z and R, are as defined in the first aspect, L' represents a suitable

leaving group, and M' represents a boronic acid moiety -B(OH) 2 or a cyclic ester thereof

formed with an organic diol, or M' represents -Sn(Alk) 3 in which Alk represents a Ci-6

alkyl group; in the presence of a transition metal catalyst; or

reacting a compound of formula V with a compound of formula VI:

R' rN- 
N N

X M1  L -Z

(VI)

wherein X, Z and R' are as defined in the first aspect, L' and M' are as defined above; in

the presence of a transition metal catalyst; or

reacting a compound of formula VI as defined above with a compound of

formula VII:

R
N N..N

x OH

(VII)

wherein X and R' are as defined in the first aspect, or

[R:\LIBH107464.doc:SAK



reacting a compound of formula VI as defined above with a compound of

formula VIII:

RN
N N
N

X NH2

(VIII)

wherein X and R' are as defined in the first aspect, or

reacting a compound of formula XII with a compound of formula XIII:

L3  CHO

N NH2

N N X Y-ZNI X

(XII) (XIII)

wherein X, Y, Z and R1 are as defined in the first aspect, and L3 represents a

0o suitable leaving group; or

reacting a compound of formula XIV with a compound of formula XV:

L4 N

N N

R1aB(OH)2  Y-Z

(XIV) (XV)

wherein Y and Z are as defined in the first aspect, RIa represents an aryl or heteroaryl

moiety, and L4 represents a suitable leaving group; in the presence of a transition metal

catalyst; or

reacting a compound of formula M'-Z with a compound of formula VA:

R N)N

NN

R' N L2

(VA)

wherein X, Z and R' are as defined in the first aspect, M' is as defined above, and L2

represents a suitable leaving group; in the presence of a transition metal catalyst; or

reacting a compound of formula VIII as defined above with 

dimethoxytetrahydrfuran; and

[R:\LIBH107464.doc:SAK



where appropriate, converting a compound of formula I initially obtained into

a further compound of formula I by standard methods.

The compounds in accdrdance with the present invention may be prepared by a

process which comprises reacting a compound of formula III with a compound of formula

IV:
M1

L 1  X Y-ZL x

(III) (IV)

wherein X, Y, Z and R' are as defined above, L' represents a suitable leaving group,

and M' represents a boronic acid moiety -B(OH) 2 or a cyclic ester thereof formed with an

to organic diol, e.g. pinacol or neopentyl glycol, or M' represents -Sn(Alk) 3 in which Alk

represents a C.-6 alkyl group, typically n-butyl; in the presence of a transition metal

catalyst.

The leaving group L' is typically a halogen atom, e.g. bromo.

The transition metal catalyst of use in the reaction between compounds III and IV is

suitably tetrakis(triphenylphosphine)-palladium(0). The reaction is conveniently carried

out at an elevated temperature in a solvent such as N,N-dimethylacetamide, 1,2-

dimethoxyethane, tetrahydrofuran or 1,4-dioxane, advantageously in the presence of

potassium phosphate, sodium carbonate or copper(I) iodide. Alternatively, the transition

metal catalyst employed may be dichloro 

bis(diphenylphosphino)ferrocene]palladium(II), in which case the reaction may

conveniently be carried out at an elevated temperature in a solvent

[R:\LIBH107464.doc:SAK
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such as N,N-dimethylformamide, typically in the presence of potassium

phosphate.

In an alternative procedure, the compounds according to the present

invention in which Y represents a chemical bond may be prepared by a

process which comprises reacting a compound of formula V with a

compound of formula VI:

N N

N

SL
l Z

M 1

x

(VI)

wherein X, Z, Ri, L1 and M1 are as defined above; in the presence of a

transition metal catalyst; under conditions analogous to those described

above for the reaction between compounds III and IV.

In another procedure, the compounds according to the present

invention in which Y represents an oxygen atom may be prepared by a

process which comprises reacting a compound of formula VI as defined

above with a compound of formula VII:

R N N

N N

OH
X

(VII)

wherein X and R 1 are as defined above.



WO 02/38568 PCT/GB01/04948

The reaction is conveniently carried out under basic conditions, e.g.

using sodium hydride in a solvent such as N,N-dimethylformamide,

typically at an elevated temperature which may be in the region of 120'C.

In a further procedure, the compounds according to the present

invention in which Y represents a -NH- linkage may be prepared by a

process which comprises reacting a compound of formula VI as defined

above with a compound of formula VIII:

R N N

N

NH
2

(VIII)

wherein X and R 1 are as defined above.

In relation to the reaction between compounds VI and VIII, the

leaving group L1 in the compounds of formula VI may suitably represent

fluoro.

The reaction between compounds VI and VIII is conveniently

carried out by heating the reactants, typically at a temperature in the

region of 120°C, in a solvent such as N,N-dimethylformamide.

Where M1 in the intermediates of formula IV and V above

represents a boronic acid moiety -B(OH)2 or a cyclic ester thereof formed

with pinacol or neopentyl glycol, the relevant compound IV or V may be

prepared by reacting bis(pinacolato)diboron or bis(neopentyl

glycolato)diborane respectively with a compound of formula IVA or VA:
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N N

X Y-z
X

(IVA) (VA)

wherein X, Y, Z and R1 are as defined above, and L 2 represents hydroxy or

a suitable leaving group; in the presence of a transition metal catalyst.

Where L 2 represents a leaving group, this is typically

trifluoromethanesulfonyloxy (triflyloxy); or a halogen atom such as bromo.

The transition metal catalyst of use in the reaction between

bis(pinacolato)diboron or bis(neopentyl glycolato)diborane and compound

IVA or VA is suitably dichloro[l, l'-bis(diphenylphosphino)ferrocene]-

palladium(II). The reaction is conveniently carried out at an elevated

temperature in a solvent such as 1,4-dioxane, optionally in admixture with

dimethylsulfoxide, typically in the presence of 1,1'-

bis(diphenylphosphino)ferrocene and/or potassium acetate.

Where L 2 in the intermediates of formula VA above represents

triflyloxy, the relevant compound VA may be prepared by reacting the

appropriate compound of formula VII as defined above with N-phenyl-

triflylimide, typically in the presence of triethylamine; or with triflic

anhydride, typically in the presence ofpyridine. Analogous conditions

may be utilised for converting an intermediate of formula IVA above

wherein L 2 represents hydroxy into the corresponding compound wherein

L2 represents triflyloxy.

The intermediates of formula VII above may suitably be prepared

from the appropriate methoxy-substituted precursor of formula IX:
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N4 1

OCH
x

(IX)

wherein X and Ri are as defined above; by treatment with boron

tribromide, typically in chloroform; or with hydrogen bromide, typically in

acetic acid at reflux.

The intermediates of formula VIII and IX above may be prepared by

reacting a compound of formula III as defined above with the appropriate

compound of formula X:

M1

X

(X)

wherein X and M I are as defined above, and Y' represents amino or

methoxy; in the presence of a transition metal catalyst; under conditions

analogous to those described above for the reaction between compounds III

and IV.

Where L 1 in the intermediates of formula III above represents

bromo, this compound may be prepared by bromination of the

corresponding compound of formula XI:
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N
N

(XI)

wherein R 1 is as defined above; typically by treatment with bromine in

acetic acid, in the presence of sodium acetate and optionally also

potassium bromide.

The intermediates of formula XI may be prepared by reacting

bromoacetaldehyde with the requisite compound of formula XII:

N NH2

N

(XII)

wherein R1 is as defined above.

The reaction is conveniently carried out by heating the reactants in

1,2-dimethoxyethane, or a lower alkanol such as methanol and/or ethanol,

at a temperature typically in the region of 60-800 C.

In a still further procedure, the compounds according to the present

invention may be prepared by a process which comprises reacting a

compound of formula XII as defined above with a compound of formula

XIII:

L CHO

Y-z
x

(XIII)
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wherein X, Y and Z are as defined above, and L represents a suitable

leaving group; under conditions analogous to those described above for the

reaction between bromoacetaldehyde and compound XII.

The leaving group L 3 is suitably a halogen atom, e.g. bromo.

In a yet further procedure, the compounds according to the present

invention wherein X represents hydrogen and R1 represents an aryl or

heteroaryl moiety may be prepared by a process which comprises reacting

a compound of formula XIV with a compound of formula XV:

N 
R l a B(OH)2

Y-Z

(XV)

wherein Y and Z are as defined above, R1a represents an aryl or heteroaryl

moiety, and L4 represents a suitable leaving group; in the presence of a

transition metal catalyst.

The leaving group L4 is typically a halogen atom, e.g. chloro.

The transition metal catalyst of use in the reaction between

compounds XIV and XV is suitably tris(dibenzylideneacetone)-

dipalladium(0), in which case the reaction is conveniently effected at an

elevated temperature in a solvent such as 1,4-dioxane, typically in the

presence of tri-tert-butylphosphine and cesium carbonate.

Where L 4 in the compounds of formula XV above represents a

halogen atom, these compounds correspond to compounds of formula I as

defined above wherein R1 represents halogen, and they may therefore be

prepared by any of the methods described above for the preparation of the

compounds according to the invention.



WO 02/38568 PCT/GB01/04948

In an additional procedure, the compounds according to the present

invention in which Y represents a chemical bond may be prepared by

reacting a compound of formula VA as defined above, wherein L 2

represents a suitable leaving group, with a compound of formula M1 -Z,

wherein Z and M 1 are as defined above; in the presence of a transition

metal catalyst; under conditions analogous to those described above for the

reaction between compounds III and IV.

The compounds according to the present invention in which Y

represents a chemical bond and Z represents pyrrol-1-yl may be prepared

by reacting a compound of formula VIII as defined above with 

dimethoxytetrahydrofuran. The reaction is conveniently accomplished at

an elevated temperature in a solvent such as acetic acid.

Where they are not commercially available, the starting materials

of formula VI, X, XII, XIII and XIV may be prepared by methods analogous

to those described in the accompanying Examples, or by standard methods

well known from the art.

It will be understood that any compound of formula I initially

obtained from any of the above processes may, where appropriate,

subsequently be elaborated into a further compound of formula I by

techniques known from the art. For example, a compound of formula I

wherein R 1 represents C2-6 alkoxycarbonyl initially obtained may be

reduced with lithium aluminium hydride to the corresponding compound

of formula I wherein R 1 represents hydroxymethyl. The latter compound

may then be oxidised to the corresponding compound of formula I wherein

R 1 represents formyl by treatment with manganese dioxide. The formyl

derivative thereby obtained may be condensed with a hydroxylamine

derivative of formula H2N-OR b to provide a compound of formula I wherein

R 1 represents -CH=NORb. Alternatively, the compound of formula I

wherein R1 represents formyl may be reacted with a Grignard reagent of

formula RaMgBr to afford a compound of formula I wherein R1 represents

-CH(OH)Ra, and this compound may in turn be oxidised using manganese



WO 02/38568 PCT/GB01/04948
36

dioxide to the corresponding compound of formula I wherein R1 represents

-CORa. The latter compound may then be condensed with a

hydroxylamine derivative of formula H2N-ORb to provide a compound of

formula I wherein Ri represents -CRa=NORb. A compound of formula I

wherein the moiety Z is substituted by aminocarbonyl (-CONH2) may be

converted into the corresponding compound of formula I wherein Z is

substituted by cyano by treatment with dibutyltin oxide, typically in

refluxing toluene.

Where a mixture of products is obtained from any of the processes

described above for the preparation of compounds according to the

invention, the desired product can be separated therefrom at an

appropriate stage by conventional methods such as preparative HPLC; or

colunm chromatography utilising, for example, silica and/or alumina in

conjunction with an appropriate solvent system.

Where the above-described processes for the preparation of the

compounds according to the invention give rise to mixtures of

stereoisomers, these isomers may be separated by conventional techniques

such as preparative chromatography. The novel compounds may be

prepared in racemic form, or individual enantiomers may be prepared

either by enantiospecific synthesis or by resolution. The novel compounds

may, for example, be resolved into their component enantiomers by

standard techniques such as preparative HPLC, or the formation of

diastereomeric pairs by salt formation with an optically active acid, such

as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-l-tartaric acid,

followed by fractional crystallization and regeneration of the free base.

The novel compounds may also be resolved by formation of diastereomeric

esters or amides, followed by chromatographic separation and removal of

the chiral auxiliary.

During any of the above synthetic sequences it may be necessary

and/or desirable to protect sensitive or reactive groups on any of the

molecules concerned. This may be achieved by means of conventional
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protecting groups, such as those described in Protective Groups in Organic

Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene 

P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley Sons,

1991. The protecting groups may be removed at a convenient subsequent

stage using methods known from the art.

The following Examples illustrate the preparation of compounds

according to the invention.

The compounds in accordance with this invention potently inhibit

the binding of 3H]-flumazenil to the benzodiazepine binding site of human

GABAA receptors containing the a2 and/or a3 and/or a5 subunit stably

expressed in Ltk- cells.

Reagents

Phosphate buffered saline (PBS).

Assay buffer: 10 mM KH 2PO4 100 mM KC1, pH 7.4 at room temperature.

[3HJ-Flumazenil (18 nM for alp3y2 cells; 18 nM for a2p3y2 cells; 10 nM

for a3p3y2 cells; 10 nM for a5P3y2 cells) in assay buffer.

Flunitrazepam 100 .M in assay buffer.

Cells resuspended in assay buffer (1 tray to 10 ml).

Harvesting Cells

Supernatant is removed from cells. PBS (approximately 20 ml) is

added. The cells are scraped and placed in a 50 ml centrifuge tube. The

procedure is repeated with a further 10 ml of PBS to ensure that most of

the cells are removed. The cells are pelleted by centrifuging for 20 min at

3000 rpm in a benchtop centrifuge, and then frozen if desired. The pellets

are resuspended in 10 ml of buffer per tray (25 cm x 25 cm) of cells.

Assay

Can be carried out in deep 96-well plates or in tubes. Each tube

contains:
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300 gl of assay buffer.

50 l1 of 3H]-flumazenil (final concentration for alp3y2: 1.8 nM; for

a2P3y2: 1.8 nM; for a3p3y2: 1.0 nM; for a5p3y2: 1.0 nM).

50 jl of buffer or solvent carrier 10% DMSO) if compounds are

dissolved in 10% DMSO (total); test compound or flunitrazepam (to

determine non-specific binding), 10 iM final concentration.

100 1l of cells.

Assays are incubated for 1 hour at 400C, then filtered using either a

Tomtec or Brandel cell harvester onto GF/B filters followed by 3 x 3 ml

washes with ice cold assay buffer. Filters are dried and counted by liquid

scintillation counting. Expected values for total binding are 3000-4000

dpm for total counts and less than 200 dpm for non-specific binding if

using liquid scintillation counting, or 1500-2000 dpm for total counts and

less than 200 dpm for non-specific binding if counting with meltilex solid

scintillant. Binding parameters are determined by non-linear least

squares regression analysis, from which the inhibition constant Ki can be

calculated for each test compound.

The compounds of the accompanying Examples were tested in the

above assay, and all were found to possess a Ki value for displacement of
3H]-flumazenil from the a2 and/or a3 and/or a5 subunit of the human

GABAA receptor of 100 nM or less.

EXAMPLE 1

3'-(2-Methvlimidazo[1,2-bl [1,2,41triazin-7-vl)biphenvl-2-carbonitrile and 3'-

(3-methvlimidazo[1,2-bl 1,2,41triazin-7-vl)biphenyl-2-carbonitrile

a) 2- and 3-Methylimidazo[1,2-b [l,2,4]triazine

A stirred mixture of bromoacetaldehyde diethyl acetal (5.10 ml, 32.9

mmol) in concentrated hydrobromic acid (1.62 ml) and water (1.62 ml) was

heated at reflux for 2 h, then poured into ethanol (54 ml). The solution
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was neutralised to pH 7 with solid sodium hydrogencarbonate, then

filtered. To the filtrate was added a 1:1 mixture of 

1,2,4-triazine and 3-amino-6-methyl-1,2,4-triazine (1.5210 g, 13.8 mmol)

(prepared from pyruvic aldehyde and aminoguanidine bicarbonate as

described by J. Daunis et al., Bull. Soc. Chim. Fr., 1969, 10, 3675) and the

mixture was stirred at 60°C for 18 h. After allowing to cool, silica gel was

added to the mixture, the solvent was removed in vacuo and the residue

was introduced onto a flash column (silica gel, 2% MeOH/CH 2C12) to give

0.2887 g of the title compounds as a 71:29 mixture: 1H NMR (360

MHz, CDCl1) 5 2.64 and 2.69 (3H, two 7.86 (1H, two 7.89 and 7.92

(1H, two d, J 1.1 Hz), 8.24 and 8.33 (1H, two MS m/z 135 

b) 7-Bromo-2-methvlimidazo 1,2-bl [1,2,41triazine and 7-bromo-3-methyl-

imidazo[1,2-bl [1,2,41triazine

To a solution of the 71:29 mixture of 2- and 3-methylimidazo[1,2-

b][1,2,4]triazine (0.256 g, 1.91 mmol) in acetic acid (3 ml) was added

sodium acetate (0.252 g, 3.07 mmol), then, dropwise over 3 min, bromine

(109 p1, 2.12 mmol). The solution was stirred at room temperature for 

min, then partitioned between saturated aqueous NaHCO3 (135 ml) and

ethyl acetate (150 ml). The aqueous layer (pH 8) was further extracted

with ethyl acetate (150 ml), and the combined organic extracts were dried

(Na2SO 4 and evaporated in vacuo. The residue was purified by flash

chromatography (silica gel, EtOAc) to afford 0.2623 g of the title

compounds as a 74:26 mixture: 1H NMR (360 MHz, CDC13) 8 2.72 (3H, s),

7.86 (1H, two 7.89 and 7.93 (1H, two 8.35 and 8.36 (1H, two MS

(ES m/z 213/215 

c) 3'-(2-Methylimidazo 1,2-b] [r2,41triazin- 7 -vl)biphenvl-2-carbonitrile and

3'-(3-methylimidazo[1,2-bl [1,2,41triazin-7-vl)biphenvl-2-carbonitrile

A mixture of 2-bromobenzonitrile (9.1 g, 50 mmol), 3-

aminobenzeneboronic acid monohydrate (11.6 g, 75 mmol) and



WO 02/38568 PCT/GB01/04948

tetrakis(triphenylphosphine)palladium(0) (1.73 g, 1.5 mmol) in ethylene

glycol dimethyl ether (50 ml) and 2 M aqueous sodium carbonate (25 ml)

was heated at 80°C for 20 h. After cooling to ambient temperature the

reaction was partitioned between ethyl acetate (400 ml) and water (400

ml). The organic layer was washed with brine (400 ml), dried (Na2S04),

and evaporated in vacuo. Purification of the residue by flash

chromatography (silica gel, 0-25% EtOAc/isohexane) gave 9.5 g of

3'-aminobiphenyl-2-carbonitrile as a colourless oil that solidified on

standing to afford a white solid: 1H NMR (400 MHz, CDC13) 8 3.79 (2H,

br), 6.75 (1H, ddd, J 8, 3, 1 Hz), 6.84 (1H, dd, J 3, 3 Hz), 6.92 (1H, dd, J 8,

3 Hz), 7.25 (1H, dd, J 8, 8 Hz), 7.40 (1H, ddd, J 8, 8, 1 Hz), 7.50 (1H, dd, J

8, 1 Hz), 7.62 (1H, ddd, J 8, 8, 1 Hz), 7.73 (1H, dd, J 8, 1 Hz).

A solution of 3'-aminobiphenyl-2-carbonitrile (10.9 g, 56 mmol) in

1,4-dioxane (30 ml) was treated with a solution of 25% aqueous sulfuric

acid (150 ml). The resulting suspension was cooled to 0°C before being

treated dropwise over 10 minutes with a solution of sodium nitrite (4.6 g,

67 mmol) in water (10 ml). After stirring at 0°C for 30 minutes the

reaction was poured into hot (70°C) water (500 ml). On cooling to ambient

temperature the product was extracted into ethyl acetate (500 ml), the

organic layer was washed with water (300 ml), then brine (300 ml) and

dried (Na2SO4). Filtration and evaporation in vacuo afforded 7.1 g 

of 3'-hydroxybiphenyl-2-carbonitrile as a dark oil: 1H NMR (400 MHz,

CDCla) 8 5.40 (1H, br), 6.92 (1H, ddd, J 8, 3, 1 Hz), 7.04 (1H, dd, J 3, 3 Hz),

7.11 (1H, ddd, J 8, 3, 1 Hz), 7.35 (1H, dd, J 8, 8 Hz), 7.44 (1H, ddd, J 8, 8,

1 Hz), 7.51 (1H, dd, J 8, 1 Hz), 7.64 (1H, ddd, J 8, 8, 1 Hz), 7.75 (1H, dd, J

8, 1 Hz).

3'-Hydroxybiphenyl-2-carbonitrile (0.48 g, 2.47 mmol) and dry

pyridine (0.98 g, 12.35 mmol) were dissolved in dichloromethane (7 ml)

and cooled to 0°C before the dropwise addition of trifluoromethanesulfonic

anhydride (1.04 g, 3.70 mmol) over 5 min. The mixture was stirred at 0 C

for 10 min and then at 25'C for 1 h. The solvent was evaporated in vacuo
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and the residue was partitioned between ethyl acetate (200 ml) and water

(150 ml). The organic layer was washed with brine (150 ml), dried

(Na2SO4 and evaporated in vacuo to give a brown oil. Purification by

chromatography (silica gel, 0-30% EtOAc/isohexane) gave 544 mg of

trifluoromethanesulfonic acid 2'-cyanobiphenyl-3-yl ester as a yellow oil:

1H NMR (400 MHz, CDC13) 8 7.37 (1H, ddd, J 8, 3, 1 Hz), 7.39 (1H, dd, J 3,

3 Hz), 7.50-7.60 (2H, 7.61-7.65 (2H, 7.64 (1H, td, J 8, 1 Hz), 7.80

(1H, dd, J 8, 1 Hz).

Trifluoromethanesulfonic acid 2'-cyanobiphenyl-3-yl ester (0.55 g,

1.66 mmol), potassium acetate (0.49 g, 4.98 mmol) and

bis(pinacolato)diboron (0.55 g, 2.16 mmol) were dissolved in 1,4-dioxane

ml) and the mixture was degassed with nitrogen for 15 min.

Dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladium(II)

dichloromethane adduct (41 mg, 0.05 mmol) and 1,1'-

bis(diphenylphosphino)ferrocene (28 mg, 0.05 mmol) were then added and

the mixture was heated at 850C for 18 h. The mixture was cooled to

ambient temperature and partitioned between ethyl acetate (150 ml) and

water (50 ml). The organic layer was washed with brine (50 ml), dried

(Na2S0 4 and evaporated in vacuo to give 0.51 g (100%) of 

tetramethyl-[1,3,2]dioxaborolan-2-yl)biphenyl-2-carbonitrile as a black oil.

This oil was dissolved in sufficient NN-dimethylacetamide to give a 0.5 M

stock solution.

A stirred 74:26 mixture of 7-bromo-2-methylimidazo[1,2-

b] [1,2,4]triazine and 7-bromo-3-methylimidazo[1,2-b] [1,2,4]triazine

(0.2623 g, 1.23 mmol), dried potassium phosphate (0.52 g, 2.46 mmol) and

a 0.5 M solution of 4 ,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-

biphenyl-2-carbonitrile in N,N-dimethylacetamide (4.92 ml, 2.46 mmol)

was degassed by evacuation and refilling with nitrogen three times.

Tetrakis(triphenylphosphine)palladium(0) (70 mg, 0.061 mmol) was then

added and the mixture was degassed with two more evacuation-refilling

cycles before heating at 80 0 C under nitrogen for 24 h. The residue was
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purified by flash chromatography (silica gel, EtOAc) to give 0.155 1 g (41%)

of the title compounds as a mixture. These could be separated by

preparative HPLC on an ABZ+ plus column (250 x 21 mmn eluting

with 40% MeCNfH2O 0.1% TFA) at 20 ml/min. Data for title

compounds:

3'-(2-Methvlimidazo rl.2-bl [1,2,4triazin-7-vl)biphenvl-2-carbonitrile: 'H

NMR (400 MHz, CDCl 3 6 2.72 (311, 7.50 (1H1, td, J 7.6, 1.3 Hz), 7.59-

7.67 (3H, in), 7.70 (1H, td, J 7.7, 1.4 Hz), 7.82 (1H1, dd, J 7.8, 1.0 Hz), 8.14

(1H, dt, J 7.6, 1.6 Hz), 8.29 (2H, mn), 8.37 (1H, MS mlz 312

[M+11Th1.

3'-(3-Methylimidazo[14.2-b] [1,2,4triazin-7-yl)biphenyl-2-carbonitrile: mp

211-216'C (CH-2Cl2-EtOAc-isohexane); 1H NMR (400 MHz, CDCL3) 5 2.73

(3H, 7.50 (1H, td, J 7.6, 1.3 Hz), 7.59-7.66 (3H, in), 7.70 (lH, td, J 7.7,

1.4 Hz), 7.82 (1H1, dd, J 7.8, 1.4 Hz), 8.10 (1H, dt, J 7.6, 1.5 Hz), 8.29 (2H,

t, J 1.4 Hz), 8.26 (11, 8.36 (11, MS m/z 312 

EXAMPLE 2

2'-Fluoro-5'-(3-trifluoromethylimidazo 14,2-b] ri 2,4triazin-7-vl~biphenyl-2-

croirl

a) 3-Amino-5-trifluoromethl-1 .2,4-triazine

To a stirred solution of sodium acetate trihydrate (22.62 g, 166.2

mmol) in water (80 ml) was added l,l-dibromo-3,3,3-trifluoroacetone

(21.57 g, 79.9 mmol). The solution was heated at reflux under nitrogen for

min, then allowed to cool to room temperature before adding solid

aminoguanidine bicarbonate (10.88 g, 79.9 minol). The resulting pale

yellow solution (pH 5) was stirred at room temperature for 3 h, then 4 N

aqueous NaOH solution (40 ml, 160 minol) was added causing a

precipitate to appear. The mixture (pH 10) was stirred under nitrogen for

a further 39 h. The solid was collected by filtration, washed with water
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and dried at 60°C under vacuum to give 6.96 g of a mixture of two isomers

in a 28:72 ratio. This was further purified by flash chromatography (silica

gel, 30% EtOAc/isohexane), then recrystallised from ethanol to afford 3.53

g of the title compound: 1H NMR (400 MHz, DMSO-d 6 8 8.00 (2H,

br 9.08 (1H, s).

b) 3-Trifluoromethylimidazo[1,2-bl [l,2,41triazine

A stirred mixture of bromoacetaldehyde diethyl acetal (2.30 ml, 14.8

mmol) in concentrated hydrobromic acid (0.73 ml) and water (0.73 ml) was

heated at reflux for 2 h, then poured into ethanol (25 ml). The solution

was neutralised to pH 7 with solid sodium hydrogencarbonate, then

filtered. To the filtrate was added 3-amino-5-trifluoromethyl-1,2,4-

triazine (1.0079 g, 6.14 mmol) and the mixture was stirred at 60°C for 

h, then 80'C for 23 h. The mixture was evaporated in vacuo, and the

residue was purified by flash chromatography (silica gel, 35-50%

EtOAc/isohexane) to give 0.2593 g of the title compound: 1H NMR

(360 MHz, CDC13) 8 8.20 (1H, d, J 0.8 Hz), 8.30 (1H, d, J 0.9 Hz), 8.73 (1H,

s).

c) 7-Bromo-3-trifluoromethylimidazo [1.2,41triazine

To a solution of 3-trifluoromethylimidazo[1,2-b] [1, 2 ,4]triazine

(0.2211 g, 1.18 mmol) in acetic acid (6 ml) was added sodium acetate

(0.1470 g, 1.79 mmol), then bromine (90.8 1l, 1.76 mmol). The solution

was stirred at room temperature for 6 h, then partitioned between

saturated aqueous NaHCO3 (100 ml) and ethyl acetate (100 ml). The

aqueous layer (pH 9) was further extracted with ethyl acetate (100 ml),

and the combined organic extracts were dried (Na2SO4) and evaporated in

vacuo. The residue was purified by flash chromatography (silica gel, 

EtOAc/isohexane) to afford 0.2073 g of the title compound: 1H NMR

(360 MHz, CDCls) 5 8.30 (1H, 8.83 (1H, s).
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d) 2'-Fluoro-5'-(3-trifluoromethvlimidazofl,2-bl [1.2,4triazin-7-vl)biphenvl-

2-carbonitrile

A mixture of 2-bromo-l-fluoro-4-nitrobenzene Groweiss, Org.

Process Res. Dev., 2000, 4, 30-33) (50.10 g, 0.228 mol), dried potassium

acetate (44.70 g, 0.455 mol) and bis(pinacolato)diboron (59.16 g, 0.233 mol)

in 1,4-dioxane (539 ml) and dimethylsulfoxide (11 ml) was degassed by

bubbling nitrogen through the mixture for 1 h. Dichloro[l,1'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

(5.58 g, 6.83 mmol) was added and the mixture was stirred at 900C under

nitrogen for 18.5 h, adding more bis(pinacolato)diboron (7.34 g, 0.029 mol)

after 2.5 h. After allowing to cool, the mixture was filtered through glass

fibre paper, and the solid was washed with a little dichloromethane. The

combined filtrates were evaporated in vacuo and the residue was

partitioned between 2 M aqueous NaOH (800 ml) and diethyl ether (800

ml). The aqueous layer was then acidified to pH 6 with concentrated

hydrochloric acid (120 ml), causing a solid to precipitate. After leaving in

a fridge for 3 days, the solid was collected by filtration, washed with water

and dried under vacuum to leave 54.82 g of 2-(2-fluoro-5-

nitrophenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane: 1H NMR (360 MHz,

DMSO-de) 1.33 (12H, 7.48 (1H, 8.40-8.45 (2H, m).

A mixture of 2-(2-fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl-

[1,3,2]dioxaborolane (37.62 g, 0.141 mol), 2-bromobenzonitrile (35.30 g,

0.194 mol) and tetrakis(triphenylphosphine)palladium(0) (5.85 g, 5.06

mmol) in ethylene glycol dimethyl ether (350 ml) and saturated aqueous

NaHCO3 (150 ml) was degassed by bubbling nitrogen through the mixture

for 30 min. The mixture was then stirred at 90°C under nitrogen for 15 h.

After allowing to cool, the mixture was partitioned between

dichloromethane (500 ml) and water (400 ml). The organic layer was

washed with brine, dried (MgS04), then passed through a pad of Florisil®,

washing the product through with more dichloromethane. The filtrates

were evaporated in vacuo, and the residue was triturated with diethyl
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ether (100 ml) and isohexane (100 ml). The resulting solid was collected

by filtration, washed with 50% Et2O/isohexane and dried under vacuum to

give 14.82 g of 2'-fluoro-5'-nitrobiphenyl-2-carbonitrile as a white

solid. The combined filtrates were concentrated in vacuo to approximately

100 ml and the resulting solid was collected by filtration, washed with

Et2O/isohexane and dried under vacuum to give another 0.94 g 

of the product. The filtrates were evaporated in vacuo, and the residue

was purified by flash chromatography (silica gel, 10-15%

EtOAc/isohexane) to afford another 3.07 g of the product: 1H NMR

(360 MHz, CDC13 8 7.40 (1H, t, J 8.5 Hz), 7.53 (1H, d, J 7.8 Hz), 7.59 (1H,

td, J 7.7, 1.1 Hz), 7.74 (1H, td, J 7.7, 1.3 Hz), 7.84 (1H, dd, J 7.7, 0.9 Hz),

8.34-8.39 (2H, m).

To a stirred suspension of 2'-fluoro-5'-nitrobiphenyl-2-carbonitrile

(18.71 g, 77.2 mmol) in THF (150 ml) and ethanol (150 ml) was added

tin(II) chloride dihydrate (52.42 g, 232.4 mmol) and the mixture was

stirred at room temperature for 22.5 h. The mixture was evaporated in

vacuo and the residue was treated with ice-cold 2 N aqueous NaOH (800

ml). The resulting mixture was stirred for 1.5 h, then extracted with

dichloromethane (2 x 800 ml). The combined organic extracts were

washed with saturated aqueous NaC1 (200 ml), dried (MgSO4 and

evaporated in vacuo. The residue was recrystallised from hot toluene (100

ml) to afford 11.33 g of 5'-amino-2'-fluorobiphenyl-2-carbonitrile as a

white solid: 1H NMR (360 MHz, CDC13) 5 3.65 (2H, br 6.67-6.73 (2H, m),

7.00 (1H, t, J 9.0 Hz), 7.46 (1H, td, J 7.6, 1.1 Hz), 7.49 (1H, d, J 7.4 Hz),

7.64 (1H, td, J 7.7, 1.3 Hz), 7.76 (1H, dd, J 7.7, 0.7 Hz).

To a solution of 5'-amino-2'-fluorobiphenyl-2-carbonitrile (11.17 g,

52.6 mmol) in 1,4-dioxane (60 ml) was added 48% hydrobromic acid (250

ml) and the resulting suspension was cooled to 20C, whilst stirring with an

air stirrer. To this was added, dropwise over 20 min, a solution of sodium

nitrite (4.18 g, 60.6 mmol) in water (11 ml), keeping the temperature

below 50C. The mixture was then stirred at 2±2'C for 2 h before adding a
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cooled solution of freshly purified copper(I) bromide (25.40 g, 177.1

mmol) in 48% hydrobromic acid (75 ml). The mixture was stirred at 1±1°C

for 10 min before heating to 47'C over 1 h. The mixture was diluted with

ice-cold water (1.25 1) and extracted with ethyl acetate (2 x 500 ml). The

combined organic extracts were washed with 1 M aqueous Na2S03 (100

ml), then saturated aqueous NaCI (100 ml), dried (MgSO 4 and evaporated

in vacuo to leave 16.08 g of 5'-bromo-2'-fluorobiphenyl-2-carbonitrile as a

light brown solid: 'H NMR (360 MHz, CDC13) 8 7.12 (1H, t, J 9.1 Hz), 7.47-

7.57 (4H, 7.68 (1H, td, J 7.7, 1.3 Hz), 7.79 (1H, d, J 7.8 Hz).

A mixture of the crude 5'-bromo-2'-fluorobiphenyl-2-carbonitrile

(16.08 dried potassium acetate (10.33 g, 0.105 mol) and

bis(pinacolato)diboron (15.37 g, 60.5 mmol) in 1,4-dioxane (123 ml) and

dimethylsulfoxide (2.5 ml) was degassed by bubbling nitrogen through the

mixture for 1 h. Dichloro[l,1'-bis(diphenylphosphino)ferrocene]-

palladium(II) dichloromethane adduct (1.29 g, 1.58 mmol) was added and

the mixture was stirred at 900 C under nitrogen for 15.5 h. After allowing

to cool, the mixture was filtered through glass fibre paper, and the solid

was washed with a little dichloromethane. The combined filtrates were

evaporated in vacuo and the residue was partitioned between 2 M aqueous

NaOH (200 ml) and diethyl ether (200 ml). The aqueous layer was washed

with more diethyl ether (100 ml), then acidified to pH 6 with concentrated

hydrochloric acid (35 ml), causing a solid to precipitate. After leaving in a

fridge for 3 days, the solid was collected by filtration, washed with water

and dried under vacuum to leave 13.37 g (79% over two steps) of 2'-fluoro-

5'-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)biphenyl-2-carbonitrile: 1H

NMR (360 MHz, CDCla) 8 1.35 (12H, 7.21 (1H, t, J 9.3 Hz), 7.45-7.51

(2H, 7.65 (1H, t, J 7.7 Hz), 7.76 (1H, d, J 7.6 Hz), 7.83 (1H, d, J 7.8

Hz), 7.88 (1H, m).

A stirred mixture of 7 -bromo-3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine (99.0 mg, 0.371 mmol), dried potassium phosphate

(0.1581 g, 0.745 mmol) and 2 '-fluoro-5'-(4,4,5,5-tetramethyl-
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[1,3,2]dioxaborolan-2-yl)biphenyl-2-carbonitrile (0.2402 g, 0.743 mmol) in

anhydrous N,N-dimethylacetamide (2 ml) was degassed by evacuation and

refilling with nitrogen three times.

Tetrakis(triphenylphosphine)palladium(0) (22.1 mg, 0.0191 mmol) was

then added and the mixture was degassed with two more evacuation-

refilling cycles before heating at 80°C under nitrogen for 6.5 h. The

mixture was diluted with ethyl acetate and filtered through glass fibre

paper, washing the solid with more ethyl acetate. The filtrates were

washed with brine (15 ml), and the aqueous layer was extracted further

with ethyl acetate (25 ml). The combined organic extracts were dried

(Na2SO4 and evaporated in vacuo. The residue was purified by flash

chromatography (silica gel, 30% EtOAc/isohexane) to give 76.6 mg of

the title compound: mp 168-174°C (CH2C12-EtOAc); 1H NMR (400 MHz,

CDC13) 5 7.43 (1H, t, J 9.0 Hz), 7.57 (1H, td, J 7.8, 1.2 Hz), 7.60 (1H, d, J

7.8 Hz), 7.73 (1H, td, J 7.8, 1.3 Hz), 7.85 (1H, dd, J 7.7, 1.1 Hz), 8.16-8.23

(2H, 8.62 (1H, 8.81 (1H, MS (ES m/z 384 [M+H] Anal. Found:

C, 58.31; H, 2.28; N, 17.74%. Required for Ci9H9F4N5.0.5HO: C, 58.17; H,

2.57; N, 17.85%.

EXAMPLE 3

3-(1-Fluoro-1-methylethyl)-7-[ 4 -fluoro-3-(pvridin-3-vl)phenyllimidazo [fl2-

bI [1,2.41triazine dihydrochloride salt

a) 3-Methvl-3-fluoro-2-butanone

This was prepared from 3-bromo-3-methyl-2-butanone as described

by Fry and Migron (Tetrahedron Lett., 1979, 3357-3360) to give, after

distillation using a Vigreux column, a 47% yield of a 94:6 mixture of the

title compound and 3-methyl-3-buten-2-one as a colourless oil: bp 74-60 C;

'H NMR (360 MHz, CDC13) 5 1.45 (6H, d, J 21.5 Hz), 2.28 (3H, d, J 

Hz).
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b) 1,1-Dibromo-3-fluoro-3-methyl-2-butanone

To a stirred solution of 3-methyl-3-fluoro-2-butanone (0.1031 g,

0.990 mmol) in anhydrous dichloromethane (5 ml) under nitrogen was

added solid pyridinium tribromide (0.7035 g, 1.98 mmol) and the mixture

was stirred at room temperature for 18 h. The mixture was then diluted

with dichloromethane (5 ml), washed with dilute aqueous sodium

hydrogensulfite (10 ml), then saturated aqueous NaC1 (10 ml), dried

(Na 2S0 4 and evaporated under low vacuum with no heat. The residue

was purified by flash chromatography [silica gel, 5% Et20/petroleum ether

(40-60°C)] to afford 0.1869 g of the title compound as a colourless oil:

1H NMR (360 MHz, CDC13) 6 1.65 (6H, d, J21.5 Hz), 6.51 (1H, d, J 

Hz).

c) 3-Amino-5-(1-fluoro-1-methylethyl)-l,2,4-triazine

This was prepared in 45% yield as a single isomer by a similar

procedure to that described in Example 2, step a, except using 1,1-

dibromo-3-fluoro-3-methyl-2-butanone instead of 1,1-dibromo-3,3,3-

trifluoroacetone: 1H NMR (360 MHz, DMSO-d6) 5 1.63 (6H, d, J 8.0 Hz),

7.32 (2H, br 8.73 (1H, d, J 1.0 Hz); MS m/z 157 

d) 3-(1-Fluoro-l-methylethyl)imidazo [1,2-b [1.2.41triazine

A stirred mixture of bromoacetaldehyde diethyl acetal (1.20 nil, 7.73

mmol) in concentrated hydrobromic acid (0.38 ml) and water (0.38 ml) was

heated at reflux for 40 min, then poured into ethanol (3 ml). The solution

was neutralised to pH 7 with solid sodium hydrogencarbonate, then

filtered, washing the solid with more ethanol (3 ml). To the filtrate was

added 3-amino-5-(1-fluoro-l-methylethyl)-1,2,4-triazine (1.0046 g, 6.43

mmol) and the mixture was stirred at 70-800 C for 17 h. The mixture was

evaporated in vacuo, and the residue was purified by flash

chromatography (silica gel, 70% EtOAc/isohexane to 15% MeOH/EtOAc,
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then 20% EtOAc/CH 2C12) to give 0.2000 g of the title compound as a

pale yellow solid: 1H NMR (360 MHz, CDC13) 8 1.82 (6H, d, J 22.1 Hz),

7.97 (1H, d, J 1.3 Hz), 7.99 (1H, d, J 1.2 Hz), 8.69 (1H, d, J 1.0 Hz).

e) 7-Bromo-3-(1-fluoro-l-methvlethyl)imidazo[1,2-bl [1,2.4triazine

This was prepared in 92% yield by a similar procedure to that

described in Example 1, step b, except using 3-(1-fluoro-1-

methylethyl)imidazo[1,2-b] [1,2,4]triazine instead of 3-methylimidazo [1,2-

b] [1,2,4]triazine: IH NMR (360 MHz, CDC13) 8 1.82 (6H, d, J 22.1 Hz), 7.99

(1H, 8.81 (1H, d, J 1.1 Hz).

f) 3-(1-Fluoro-l-methylethyl)-7- 4-fluoro-3-(pvridin-3-

vl)phenyl]imidazo [1f2,41triazine. dihydrochloride salt

To a solution of 2-bromo-l-fluoro-4-nitrobenzene Groweiss, Org.

Process Res. Dev., 2000, 4, 30-33) in tetrahydrofuran (75 ml) and ethanol

ml) was added tin(II) chloride dihydrate and the mixture left to stir at

ambient temperature for 4 h. The solvent was evaporated and the residue

was treated with ice-cold 2 N sodium hydroxide solution (200 ml). The

resulting slurry was stirred for 30 min then extracted with

dichloromethane (3 x 200 ml). The combined organic phase was washed

with water (200 ml) and brine (200 ml), dried (MgS04), filtered and

evaporated to give 3-bromo-4-fluorophenylamine (7.92 g, 92%) as a yellow

oil: 1H NMR (360 MHz, CDC13) 8 3.53 (2H, 6.53-6.57 (1H, 6.83-6.85

(1H, 6.90 (1H, dd, J 9, 9 Hz).

A mixture of 3-bromo-4-fluorophenylamine (7.92 g, 41.7 mmol),

diethyl(3-pyridyl)borane (6.74 g, 45.9 mmol),

tetrakis(triphenylphosphine)palladium(0) (0.96 g, 0.83 mmol) and

potassium carbonate (17.26 g, 125 mmol) in 1,2-dimethoxyethane (30 ml)

and water (15 ml) was heated at 800 C for 20 h. After cooling to ambient

temperature the reaction was partitioned between ethyl acetate (500 ml)

and water (500 ml). The organics were washed with brine (400 ml), dried
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(Na2SO4), filtered and concentrated in vacuo. Purification of the residue

by flash chromatography (silica gel, 0%-20% EtOAc/CH 2C12) gave 4-fluoro-

3-(pyridin-3-yl)phenylamine (3.64 g, 46%) as a colourless oil that solidified

on standing to afford a white solid: 1H NMR (360 MHz, CDC13) 8 3.65 (2H,

6.65-6.72 (2H, 6.99 (1H, dd, J 9, 9 Hz), 7.33-7.37 (1H, 7.84-7.86

(1H, 8.58 (1H, d, J 4 Hz), 8.76 (1H, m).

A warm solution of 4-fluoro-3-(pyridin-3-yl)phenylamine (3.64 g,

19.3 mmol) in 1,4-dioxane (10 ml) was treated with a solution of 48%

aqueous hydrobromic acid (100 ml). The resulting suspension was cooled

to o0C before being treated dropwise over 20 min with a solution of sodium

nitrite (1.53 g, 22.2 mmol) in water (4 ml). After stirring at 0°C for 2 h, a

cooled (00C) solution of copper(I) bromide (8.31 g, 57.9 mmol) in 48%

aqueous hydrobromic acid (30 ml) was added to the reaction which was

stirred at 0 C for 10 min then heated at 50°C for 20 min. The reaction was

cooled to ambient temperature, poured onto ice-cold concentrated

ammonia (500 ml) and the product was extracted into ethyl acetate (500

ml). The organics were washed with water (300 ml) and brine (300 ml),

dried (Na2S04), filtered and concentrated in vacuo to give a dark oil.

Purification by dry flash column chromatography (silica gel, 10-30%

EtOAc/isohexane) gave 3-(5-bromo-2-fluorophenyl)pyridine (3.1 g, 64%) as

a white solid: 1H NMR (360 MHz, CDC13) 8 7.09 (1H, dd, J 9, 1 Hz), 7.37-

7.40 (1H, 7.46-7.51 (1H, 7.56-7.59 (1H, 7.83-7.86 (1H, 8.63-

8.65 (1H, 8.77-8.79 (1H, m).

3-(5-Bromo-2-fluorophenyl)pyridine (3.1 g, 12.3 mmol), potassium

acetate (3.62 g, 36.9 mmol) and bis(pinacolato)diboron (3.75 g, 14.8 mmol)

were dissolved in 1,4-dioxane (40 ml) and dimethylsulfoxide (0.8 ml) and

the mixture degassed with N2 for 15 min. Dichloro[l,1'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

(300 mg, 0.37 mmol) was added and the mixture heated at 90 0 C for 18 h.

The mixture was cooled to ambient temperature and partitioned between

diethyl ether (200 ml) and 2 N hydrochloric acid (50 ml). The organics
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were discarded and the aqueous phase adjusted to pH 8 by the addition of

4 N sodium hydroxide solution and extracted with diethyl ether (2 x 500

ml). The organic layer was washed with brine (50 ml), dried (Na2SO4

filtered and pre-adsorbed onto silica. Purification by flash column

chromatography (silica gel, 25% EtOAc/isohexane) gave 3-[2-fluoro-5-

(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)phenyl]pyridine (2.64 g, 72%)

as a yellow oil that crystallised on standing: 1H NMR (360 MHz, CDC13) 6

1.35 (12H, 7.20 (1H, dd, J 10, 8 Hz), 7.35-7.39 (1H, 7.81-7.91 (3H,

8.61 (1H, dd, J 5, 2 Hz), 8.82 (1H, s).

A stirred mixture of 7 -bromo-3-(1-fluoro-l-methylethyl)imidazo [1,2-

b] [1,2,4]triazine (0.1059 g, 0.409 mmol) and 3-[2-fluoro-5-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)phenyl]pyridine (0.1832 g, 0.612

mmol) in 1,2-dimethoxyethane (2 ml) and 2 M aqueous Na2CO3 (0.613 ml,

1.23 mmol) was degassed by bubbling through nitrogen for 15 min.

Tetrakis(triphenylphosphine)palladium(0) (23.4 mg, 0.020 mmol) was then

added and the mixture was stirred at 80°C for 16 h under nitrogen. The

mixture was partitioned between ethyl acetate (25 ml) and water (10 ml)

and the aqueous phase was extracted further with ethyl acetate (2 x 

ml). The organic extracts were combined, dried (Na2SO 4 and evaporated

in vacuo. The residue was purified by flash chromatography (silica gel,

EtOAc) to yield 0.1047 g of the title compound as a yellow oil. The

hydrochloride salt was prepared in diethyl ether: mp 113-126'C; 1H NMR

(400 MHz, DMSO-d6) 5 1.81 (6H, d, J 22.2 Hz), 7.68 (1H, dd, J 10.6, 8.6

Hz), 8.03 (1H, dd, J 7.8, 5.5 Hz), 8.36 (1H, 8.43 (1H, dd, J 7.4, 2.3 Hz),

8.63 (1H, dd, J 7.4, 1.2 Hz), 8.67 (1H, 8.91 (1H, d, J 4.3 Hz), 9.07 (1H, d,

J 0.8 Hz), 9.16 (1H, MS m/z 352 Anal. Found: C, 51.65;

H, 4.48; N, 15.28%. Required for CisHilF2N5.2HC1.0.07C4HioO.H20: C,

51.75; H, 4.44; N, 15.65%.
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EXAMPLE 4

4.2'-Difluoro-5'- 3-(1-fluoro-1-methvlethvl)imidazo [f2-bl [1,2.41triazin-7-

yllbiphenyl-2-carbonitrile

A mixture of 2-bromo-5-fluorobenzonitrile (20 g, 100 mmol), 2-(2-

fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (from

Example 2, step d) (34.7 g, 130 mmol) and potassium fluoride (19.2 g, 330

mmol) in tetrahydrofuran (350 ml) and water (20 ml) was degassed with

nitrogen for 30 min then treated with tris(dibenzylideneacetone)-

dipalladium(0) (1.83 g, 2 mmol) followed by tri-tert-butylphosphine (4 ml of

a 0.2 M solution in 1,4-dioxane, 0.8 mmol). This mixture was stirred at

ambient temperature for 30 min before heating at 50 0 C for 18 h. The

resulting dark suspension was cooled to ambient temperature, diluted

with 0.5 M sodium hydroxide (2.5 1) and stirred at ambient temperature

for 4 h. The solid was collected by filtration, washed with water and dried

under suction to afford 4,2'-difluoro-5'-nitrobiphenyl-2-carbonitrile as a

black solid (28.1 g, >100%) contaminated with dibenzylideneacetone: 1H

NMR (360 MHz, CDC13 8 7.38-7.56 (4H, 8.33-8.40 (2H, m).

A suspension of4,2'-difluoro-5'-nitrobiphenyl-2-carbonitrile (26 g,

100 mmol) in ethanol (180 ml) and ethyl acetate (180 ml) was treated with

platinum(IV) oxide (1.02 g, 4.5 mmol) and then shaken under an

atmosphere of hydrogen (40 psi) for 1 h. [The reaction was very

exothermic and complete solution is brought about by the increase in

temperature]. The catalyst was removed by filtration through glass

microfibre filter paper [if any crystalline product is present the filter cake

is washed with dichloromethane] and the filtrate evaporated to dryness to

afford 5'-amino-4,2'-difluorobiphenyl-2-carbonitrile as a straw-coloured

solid (23 g, 100%): 1H NMR (360 MHz, CDC13) 5 3.66 (2H, 6.66-6.70 (1H,

6.71-6.74 (1H, 7.00 (1H, dd, J 9, 9 Hz), 7.33-7.38 (1H, 7.44-7.49

(1H, m).
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5'-Amino-4,2'-difluorobiphenyl-2-carbonitrile (23 g, 100 mmol) was

dissolved in hot 1,4-dioxane (20 ml) then treated with a chilled 

solution of hydrobromic acid (200 ml of a 48% solution in water). The

resulting suspension was cooled to 20 C (internal temperature) before

adding a solution of sodium nitrite (6.9 g, 100 mmol) in water (14 ml) at

such a rate that the internal temperature did not exceed 4°C. Once

addition was complete the reaction was stirred at <4°C for 1 h before

pouring the reaction into a cooled solution of copper(I) bromide (21.5

g, 150 mmol) in 48% aqueous hydrobromic acid (75 ml). The resulting

dark mixture was left to stir at ambient temperature for 15 min then

heated at 50C for 40 min. After cooling to ambient temperature the

mixture was diluted with water (11) and then extracted with ethyl acetate

(2 x 400 ml). The organics were combined then washed with 

ammonium hydroxide (500 ml), water (500 ml), brine (400 ml) and dried

(MgS04). Filtration and evaporation to dryness gave a brown oil, which

crystallised on standing. Purification of this residue by dry flash

chromatography (silica gel, 2-4% EtOAc/isohexane) furnished 

4,2'-difluorobiphenyl-2-carbonitrile as a white solid (27.5 g, 1H NMR

(360 MHz, CDC13 8 7.11 (1H, dd, J 9, 9 Hz), 7.37-7.58 (5H, m).

A mixture of 5'-bromo-4,2'-difluorobiphenyl-2-carbonitrile (1.26 g,

4.3 mmol), potassium acetate (1.26 g, 12.8 mmol) and bis(neopentyl

glycolato)diboron (1.07 g, 4.7 mmol) in 1,4-dioxane containing 2% v/v

dimethylsulfoxide (20 ml) was degassed with nitrogen for 10 min.

Dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladium(II)

dichloromethane adduct (105 mg, 0.13 mmol) was then added and the

mixture heated at 900 C for 16 h. After cooling to ambient temperature the

reaction mixture was filtered to remove inorganics and the filter cake was

washed with diethyl ether. The filtrate was evaporated to dryness and the

residue stirred with ice-cold 2 N sodium hydroxide solution (50 ml) for 

min. This basic mixture was washed with diethyl ether and the organics

discarded. The pH of the aqueous phase was adjusted to 5 with 36%
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hydrochloric acid then extracted with diethyl ether (50 ml). The organic

phase was washed with brine, dried (MgSO4), filtered and concentrated in

uacuo to give 5'-(5,5-dimethyl- dioxaborinan-2-yl)-4,2'-difluoro-

biphenyl-2-carbonitrile as a brown oil which crystallised on standing (1.15

g, 1H NMR (360 MHz, CDCl3 5 1.03 (6H, 3.76 (4H, 7.20 (1H,

dd, J 10, 8 Hz), 7.33-7.38 (1H, in), 7.44-7.50 (2H, in), 7.81 (1H, dd, J 8, 2

Hz), 7.85-7.90 (1H, in).

5'-(5,5-Dimethyl- 11,3,2] dioxaborinan-2-yl)-4,2-'-difluorobiphenyl-2-

carbonitrile was coupled to 7-bromo-3-(1-fluoro-1-inethylethyl)iinidazo [1,2-

b] triazine in 77% yield using a similar procedure to that described

in Example 3, step f, to give a yellow solid: mp 156-159'C (EtOAc-

isohexane); IH NMR (400 MHz, CDCla) 8 1.84 (6H, d, J 22.0 Hz), 7.36-7.46

(2H, in), 7.54 (1H, dd, J 7.8, 2.7 Hz), 7.57-7.60 (1H, in), 8.10-8.16 (2H, in),

8.30 (1H, 8.79 (1H, d, J 1.2 Hz); MS m/z 394 IIM+H1+. Anal.

Found: C, 64.07; H, 3.66; N, 17.60%. Required for C21Hl4F3N,5: C, 64.12; H,

3.59; N, 17.80%.

EXAMPLE 

2'-Fluoro-5'-(iinidazo [l.2 4 ]triazin-7-vl)biphenyl-2-carbonitrile

a) Imidazo [1 ,2.4triazine

A stirred mixture of bromoacetaldehyde diethyl acetal (8.88 ml,

57.24 mmol) in concentrated hydrobromic acid (1.7 ml) and water (1.7 ml)

was heated at reflux for 20 min, then poured into 1,2-dimethoxyethane

(12.5 ml). The solution was neutralised to pH 7 with solid sodium

hydrogencarbonate, then filtered. To the filtrate was added [1,2,4]triazin-

3-ylamine (5.00 g, 52.03 minol) and neutralised again wit-h solid sodium

hydrogencarbonate. The mixture was stirred at 80'C for 20 h. After

allowing to cool, silica gel was added to the mixture, the solvent was

removed in vacuo and the residue was purified by chromatography (silica
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gel 5% MeOH/CH 2Cl2 to give 0.292 g of the title compound: 1H NMR

(360 MHz, DMSO-d6) 8 8.01 (1H, d, J 1.4 Hz), 8.38 (1H, d, J 1.4 Hz), 8.59

(1H, d, J 2.1 Hz), 8.68 (1H, d, J 1.8 Hz); MS m/z 121 

b) 7-Bromoimidazo 1.2.41 triazine

To a solution of imidazo[1,2-b] [1,2,4]triazine (0.206 g, 1.715 mmol),

in acetic acid (5 ml) was added sodium acetate (0.211 g, 2.27 mmol), then,

dropwise over 3 min, bromine (114.8 gl, 2.23 mmol). The solution was

stirred at room temperature for 30 min, then partitioned between

saturated aqueous NaHC03 (200 ml) and ethyl acetate (200 ml). The

organic extracts were dried (Na 2S0 4 silica gel added and evaporated in

vacuo. The residue was purified by chromatography (silica gel, 

EtOAc/isohexane) to afford 0.3147 g of the title compound: 1H NMR

(360 MHz, CDCla) 8 7.25 (1H, 8.05 (1H, 8.48-8.50 (1H, MS (ES+)

m/z 199.

c) 2'-Fluoro-5'-(imidazo [1,2,4]triazin-7-vl)biphenyl-2-carbonitrile

A stirred mixture of 7-bromoimidazo[l,2-b] [1,2,4]triazine (0.22 g,

1.105 mmol), dried potassium phosphate (0.425 g, 2.002 mmol) and 2'-

fluoro-5'-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-biphenyl-2-

carbonitrile (0.649 g, 2.008 mmol) in anhydrous N,N-dimethylacetamide (4

ml) was degassed by evacuation and refilling with nitrogen three times.

Tetrakis(triphenylphosphine)palladium(0) (0.058 g, 0.05 mmol) was added

and the mixture was degassed with two more evacuation-refilling cycles

before heating at 80 0 C for 4.5 h. The mixture was cooled to ambient

temperature, diluted with ethyl acetate and filtered. The filtrate was

washed with brine (200 ml), and the aqueous portion extracted with more

ethyl acetate. The combined organic extracts were dried (Na2S0 4 and

evaporated in vacuo. The residue was purified by chromatography (silica

gel, EtOAc) then recrystallisation (EtOAc) to give 74 mg of the title

compound: mp 211-215°C; IH NMR (360 MHz, CDC13) 8 7.36-7.41 (1H, t, J
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7.2 Hz), 7.53-7.61 (2H, in), 7.70-7.74 (1H, in), 7.83 (1H, d, J 7.7 Hz), 8.12-

8.16 (2H, 8.35 (1H, 8.50 (1H, dd, J 2.1, 11.6 Hz); MS m/z 316

rM±HI+.

EXAMPLE 6

7- [4-Fluoro-3-(pvridin-2-yl)phenyll-3-trifluoroinethyliinidazo [1.2-

bI ri 2,41triazine

a) 2-(4-Fluoro-3-methoxvphenyl)-4,4,5 .5-tetramethyl-r[i 3,21 dioxaborolane

A mixture of 4 -bromo-1-luoro-2-inethoxybenzene (US Patent

4,593,037) (5.00 g, 24.39 minol), dried potassium acetate (4.79 g, 48.77

rnmol) and bis(pinlacolato)diboron (7.12 g, 28.05 inmol) in 1,4-dioxane (53.9

ml) was degassed by evacuation and refilling with nitrogen three times.

Dichioro 1'-bis(diphenylphosphino)ferrocenelpalladium(II)

dichioromethane adduct (0.59 g, 0.73 mimol) was added and the mixture

was stirred at 90'C under nitrogen for 17 h. After allowing to cool, the

mixture was filtered through glass fibre paper, and the solid was washed

with a little ethyl acetate. The combined filtrates were evaporated in

vacuo and the residue was partitioned between 2 M aqueous NaOH 

nml) and diethyl ether (80 ml). The aqueous layer was acidified to pH 7

with concentrated hydrochloric acid causing a solid to precipitate. After

leaving in a fridge overnight, the solid was collected by filtration, washed

with water and dried under a vacuum to leave 5.9 g of the title

compound: 'H NMR (360 MHz, DMSO-d6) 8 1.30 (1211, 3.85 (3H, s),

7.18-7.33 (3H, in).

b) 7-(4-Fluoro-3-methoxvp henyl)-3-trifluoromethvlimidazo ri 2-

b] [1,2,4ltriazine

A mixture of 2 4 -fluoro-3-methoxyphenyl)-4,4,5,5-tetramethyl-

dioxaborolane (0.637 g, 2.528 inmol), 7-bromo-3-trifluoromethyl-
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imidazo[1,2-b] [1,2,4]triazine (0.5 g, 1.873 mmol) and saturated aqueous

NaHCOs (10 ml) in 1,2-dimethoxyethane (25 ml) was degassed by

evacuation and refilling with nitrogen three times.

Tetrakis(triphenylphosphine)palladium(0) (0.169 g, 0.078 mmol) was

added and the mixture was stirred under nitrogen at 95°C for 17 h. After

allowing to cool to ambient temperature, the mixture was diluted with

ethyl acetate then filtered through glass fibre paper. The combined

filtrates were partitioned between water (100 ml) and ethyl acetate (100

ml). The organic extracts were dried (MgSO4 and evaporated in vacuo.

The residue was purified by flash chromatography (silica gel, 

EtOAc/isohexane), to give 275 mg of the title compound: 1H NMR

(360 MHz, CDCIs) 8 4.00 (3H, 7.26 (1H, dd, J 10.9, 8.4 Hz), 7.61-7.64

(1H, 7.76 (1H, dd, J 2.1, 8.1 Hz), 8.58 (1H, 8.81 (1H, s).

c) 2-Fluoro-5-(3-trifluoromethylimidazo [1,2-bl [1,241triazin-7-vl)phenol

To a stirred solution of 7-(4-fluoro-3-methoxyphenyl)-3-

trifluoromethylimidazo [1,2,4]triazine (0.123 g, 0.397 mmol) in

chloroform (5 ml) was added boron tribromide (1.19 ml, 1.91 mmol) and

the mixture was stirred under nitrogen at room temperature for 21 h. 2 M

NaOH (5 ml) was added and the mixture was stirred for 5 min producing a

solid which was filtered and washed with water. The filtrate was washed

with dichloromethane, and the aqueous layer was neutralised with

concentrated hydrochloric acid causing a solid to precipitate. The solid

was filtered, washed with water and dried under a vacuum to leave 109

mg of the title compound: 1H NMR (360 MHz, DMSO-d6) 8 7.38 (1H,

dd, J 8.8, 11.2 Hz), 7.60-7.64 (1H, 7.88 (1H, dd, J 1.9, 8.6 Hz), 9.32

(1H, 10.26 (1H, MS m/z 299 
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d) Trifluoromethanesulfonic acid 2-fluoro-5-(3-trifluoromethylimidazo [1.2-

bi [iL24triazin-7-yl)phenyl ester

To a stirred solution of 2-fluoro-5-(3-trifluoromethylimidazo[1,2-

b] [1,2,4]triazin-7-yl)phenol (0.109 g, 0.366 mmol) in dichioromethane (4

ml) was added triethylamine (66.2 p1, 0.476 mmol) and N-

phienyltrifluoromethanlesulfonimlide (0.157 g, 0.439 mmol) in

dichioromethane (4 rid). The mixture was stirred at room temperature

under nitrogen for 20 h, then partitioned between ammonium chloride 

ml), sodium chloride (5 ml), water (5 ml) and dichioromethane (10 ml).

The organic layer was dried (Na2SO4 and evaporated in vacuo. The

residue was purified by flash chromatography (silica gel, 

EtOAc/isohexane) to afford 0.158 g (100%) of the title compound: 'H NMR

(360 MHz, CDCla) 8 7.48 (1H, t, J 8.9 Hz), 8.05-8.09 (1H, in), 8.27 (1H, dd,

J 2.1, 7.0 Hz), 8.62 (1H, 8.86 (1H, MS (ES4) m/z 431 [M+1IJ+.

e) 7- 4 -Fluoro-3-(pyridin-2-yl)phenyll-3-trifluoromethylimidazo f 12-

b] [1,2,41triazine

A solution of trifluoromethanesulfonic acid 2-fluoro-5-(3-

trifluoromethylimidazo triazin-7-yl)phenyl ester (0.439 g,

1.020 mmol) in 1,4-dioxane (4 ml) was degassed by evacuation and

refilling with nitrogen three times before dichloro 1'-

bis(diphenylphosphino)ferrocenelpalladium(II) dichioromethane adduct

(0.028 g, 0.051 mmol), 1,1'-bis(diphenylphosphino)ferrocene (0.028 g, 0.05

mmol), potassium acetate (0.300 g, 30.6 mmol) and bis(neopentyl

glycolato)diboron (0.253 g, 1.12 mmol) were added. The mixture was

degassed again before heating at 80 0C for 12 h. The mixture was

evaporated in vacuo then partitioned between 2 M NaOH (15 ml) and

diethyl ether (15 ml). The aqueous layer was acidified to pH 6 with

concentrated hydrochloric acid producing a solid, which was filtered,

washed with water and dried under vacuum to leave 33 mg of 
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dimethyl-[1,3,2]dioxaborinan-2-yl)-4-fluorophenyll-3-trifluoromethyl-

imidazo [1,2,4]triazine.

This was added to 1,2-dimethoxyethane (2 ml), 2-bromopyridine (9

1l, 0.092 mmol), Na2COs (0.018 g, 0.168 mmol) and water (0.5 ml). The

mixture was degassed by evacuation and refilling with nitrogen three

times before tetrakis(triphenylphosphine)palladium(0) (7.58 mg, 0.0065

mmol) was added and the mixture degassed twice more before heating at

for 21 h. The mixture was cooled to ambient temperature before

filtering and partitioning between water (15 ml) and ethyl acetate (15 ml).

The organic extracts were dried (Na2SO4 and evaporated in vacuo. The

residue was purified by chromatography (silica gel, 25% EtOAc/isohexane)

then recrystallisation (EtOAc) to give 6.0 mg of the title compound:

mp 128-131°C; 1H NMR (400 MHz, CDCI2 5 7.32-7.38 (1H, 7.39 (1H, d,

J 10.6 Hz), 7.80-7.84 (1H, 7.88-7.90 (1H, 8.15-8.19 (1H, 8.67

(1H, 8.74-8.79 (2H, 8.82 (1H, MS m/z 359.

EXAMPLE 7

2 '-Fluoro-3'-(3-trifluoromethylimidazo[1,2-b [1,2,41triazin-7-yl)biphenyl-2-

carbonitrile

a) 2'-Fluorobiphenyl-2-carbonitrile

A mixture of 2-bromobenzonitrile (5.1 g, 28 mmol), 2-

fluorobenzeneboronic acid (4.9 g, 35 mmol) and potassium fluoride (5.37 g,

92 mmol) in THF (50 ml) was degassed with nitrogen for 10 min. This

mixture was then treated with tris(dibenzylideneacetone)dipalladium(0)

(510 mg, 0.56 mmol) followed by tri-tert-butylphosphine (5.6 ml of a 0.2 M

solution in 1,4-dioxane, 1.12 mmol) and the reaction was stirred at

ambient temperature for 15 min. The resulting slurry was then heated at

50°C for 30 min in order to consume remaining starting materials and

then cooled to ambient temperature. The reaction mixture was filtered,
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washing the filter-cake with tetrahydrofuran (50 ml). The filtrate was

evaporated to dryness and the residue partitioned between ethyl acetate

and water. The organics were washed with brine, dried over anhydrous

magnesium sulfate, filtered and pre-adsorbed onto silica. Purification by

chromatography (silica gel, 5-10% EtOAc/isohexane) gave 5.5 g (100%) of

the title compound as a pale yellow solid: 1H NMR (360 MHz, CDC13) 8

7.19-7.29 (2H, 7.40-7.52 (4H, 7.65 (1H, ddd, J 8, 8, 1 Hz), 7.79 (1H,

dd, J 8, 1 Hz).

b) 2'-Cvano-2-fluorobiphenyl-3-boronic acid

A cooled (-78 0 C) solution of n-butyllithium (11.7 ml of a 2.5 M

solution in hexancs, 29.1 mmol) in THF (100 ml) was treated with 2,2,6,6-

tetramethylpiperidine (5.16 ml) and stirring at -78°C was continued for 

min. The reaction was then treated with a cooled solution of 2'-

fluorobiphenyl-2-carbonitrile (5.50 g) in THF (15 ml) added dropwise over

min. This mixture was stirred at -78°C for 2 h and then treated with

trimethyl borate (6.30 ml) added dropwise over 5 min. The reaction was

stirred at -780 C for 10 min then allowed to warm to ambient temperature.

2 N Hydrochloric acid (5 ml) was added and the mixture evaporated to

dryness. The residue was stirred with 2 N hydrochloric acid (95 ml) for 

min and then extracted with diethyl ether (2 x 100 ml). The organics were

combined, extracted with 2 N sodium hydroxide (100 ml) and the organics

discarded. The aqueous was cooled to 0°C and made just acidic (pH 6)

with 36% hydrochloric acid. After stirring at 0°C for 1 h the resulting solid

was collected by filtration and dried. Crystallisation from diethyl

ether/isohexane afforded 4.50 g of the title compound as a yellow

solid: 1H NMR (360 MHz, CDCls) 8 5.23 (1H, 5.25 (1H, 7.33 (1H, m),

7.42-7.56 (3H, 7.65 (1H, 7.77 (1H, 7.93 (1H, m).
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c) 2 '-Fluoro-3'-(3-trifluorometh limidazo [1 [1.2.4]triazin-7-vyI~phenyl-

2-carbonitrile

7-Bromo-3-trifluoromethylimnidazo L1,2,4triazine was coupled

with 2'-cyano-2-fluorobiphenyl-3-boronic acid as described in Example 3,
step f, to give 21 mg of the title compound: mp 167-168'C; 'H NMR

(360 MHz, CDCl8q) 8 7.47-7.60 (4H, in), 7.73 (1H, dd, J 1.4, 7.7 Hz), 7.84

(1H, dd, J 0. 7, 7. 0 Hz), 8.26-8.30 (111, in), 8.69 (1H, d, J 2.8 Hz), 8.83 (1H,

MS (ES-I) m/z 384 Anal. Found: C, 59.14; H, 2.75; N, 18.01%.

Required for Cj9H9F4N5.O.21120: C, 58.98; H, 2.45; N, 18.10%.

EXAMPLE 8

,5,2'-Difluoro-5'-(3-trifluoromethylinmjdazor[1 2-b] [1,2,41 triazin-7-yvP-

bi-phenyl-2-carbonitrile

a) 5.2'-Difluoro-5'-nitrobiphenvl-2-carbonitrile

A suspension of 2 -bromo-4-fluorobenzonitrile (2.50 g, 12.5 mmol),

potassium fluoride (2.40 g, 41.3 inmol) and 2-(2-fluoro-5-nitrophenyl)-

4,4,5,5-tetramethyl- dioxaborolane (4.67 g, 17.5 minol) in

tetrahydrofuran (50 ml) was degassed with nitrogen for 30 min.

Tris(dibenzylideneacetone)dipalladium(O) and tri-tert-butyiphosphine (0.2

M solution in 1,4-dioxane, 3.7 ml) were added and the mixture stirred at

ambient temperature for 15 min then at 50'C for 18 h. After cooling to

ambient temperature, the resulting dark suspension was poured onto 

M sodium hydroxide solution (500 ml) and stirred vigorously for 2 hi. The

dark solid was collected by filtration, washed with water (100 ml) and

isohexane (50 ml) and left to air dry which gave the title compound as a

brown/black solid: 1H NMR (360 MHz, CDCl3 8 7.25-7.33 (2H, in), 7.40-

7.44 (1H, in), 7.86 (1H, dd, J 9, 6 Hz), 8.35-8.42 (2H, in).
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b) 5'-Amino-5.2'-difluorobiphenyl-2-carbonitrile

5,2'-Difluoro-5'-nitrobiphenyl-2-carbonitrile (3.25 g, 12.5 mmol) in

tetrahydrofuran (20 ml) and ethanol (20 ml) was treated with tin(II)

chloride dihydrate (9.86 g, 43.8 mmol) and the mixture left to stir at

ambient temperature for 18 h. The solvent was evaporated and the

residue stirred with 2 N sodium hydroxide solution (40 ml) for 2 h. The

resulting suspension was diluted with water (100 ml) and extracted with

dichloromethane (3 x 200 ml). The combined organics were washed with

water (200 ml), brine (200 ml), dried over anhydrous sodium sulfate,

filtered and evaporated to give the title compound as a brown solid: 1H

NMR (360 MHz, CDCl3 8 3.68 (2H, 6.67-6.76 (2H, 7.02 (1H, dd, J 9,

9 Hz), 7.12-7.27 (2H, 7.78 (1H, dd, J 9, 6 Hz).

c) 5'-Bromo-5 2'-difluorobiphenvl-2-carbonitrile

5'-Amino-5,2'-difluorobiphenyl-2-carbonitrile (2.87 g, 12.5 mmol)

was dissolved in hot 1,4-dioxane (4 ml), 48% aqueous hydrobromic acid 

ml) was added and the mixture cooled to 0 C before dropwise addition of

sodium nitrite (0.86 g, 12.5 mmol) in water (1.5 ml) over 20 min. The

resulting mixture was stirred at 0°C for 1.5 h then poured onto a cooled

solution of copper(I) bromide (5.38 g, 37.5 mmol) in 48% hydrobromic

acid (10 ml). The solution was stirred at 0°C for 15 min then heated at

for 20 min. The mixture was cooled to ambient temperature, diluted

with water (500 ml) and extracted with ethyl acetate (2 x 300 ml). The

combined organics were washed with 10% aqueous ammonia solution (200

ml), water (200 ml) and brine (200 ml), dried over anhydrous magnesium

sulfate, filtered and evaporated to give a black solid. Purification by

chromatography [silica gel, 2-6% EtOAc/isohexane (containing 

methanol)] gave the title compound as a pale brown solid: 1H NMR (400

MHz, CDC13 6 7.13 (1H, dd, J 9, 9 Hz), 7.19-7.23 (2H, 7.52-7.60 (2H,

7.81 (1H, dd, J 8, 5 Hz).
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d) 5'-(5,5-Dimethyl- rl.3,21 dioxaborinan-2-yl)-5 .2'-difluorobiphenyl-2-

carbonitrile

A mixture of 5'-bromo-5,2'-ditluorobiphenyl-2-carbonitrile (2.48 g,

8.43 mmol), potassium acetate (2.48 g, 25.3 mmol) and bis(neopentyl

glycolato)diboron (2.48 g, 11.0 mmol) in 1,4-dioxane (40 ml) containing

dimethylsulfoxide (0.8 ml) was degassed with nitrogen for 20 min.

Dichioro [1,1'-bis(diphenylphosphino)ferrocenelpalladium(II)

dichioromethane adduct (200 mg, 0.25 mmolJ was then added and the

reaction heated at 90'C for 24 h. The mixture was cooled to ambient

temperature then partitioned between 2 N sodium hydroxide (75 ml) and

diethyl ether (100 ml) and the organics were discarded. The aqueous

cxtract was made acidic (pH 5) with 36% hydrochloric acid and then

extracted with diethyl ether (2 x 75 ml). The organic extract was washed

with water (50 ml) and brine (75 ml), dried over anhydrous magnesium

sulfate and evaporated to give 5'-(5,5-dimethyl- dioxaborinan-2-yl)-

5,2'-difluorobiphenyl-2-carbonitrile as a brown oil that crystallised on

standing: 1H1 NMR (400 MHz, CDCl3 8 1.03 (611, 3.77 (4H1, 7.15-7.24

(3H, in), 7.77 (1H, dd, J 9, 6 Hz), 7.83 (1H, dd, J 8, 2 Hz), 7.87-7.9 1 (1H,

In).

7-Bromo-3-trifluoromethylimidazo [1,2,4]triazine was coupled

with 5'-(5,5-dimethyl- [1,3,2]dioxaborinan-2-yD)-5,2'-difluorobiphenyl-2-

carbonitrile as described in Example 3 to give 68.7 mg of 5,2'-

difluoro-5'-(3-trifluoromethyliniidazo triazin-7-yl)biphenyl-2-

carbonitrile as a yellow solid: mp 200-201'C- IH NMR (360 MHz, CDCl3 8

7.25-7.34 (2H, in), 7.44 (1H, t, J 8.9 Hz), 7.87 (1H1, dd, J 5.4, 8.6 Hz), 8.18-

8.26 (211, in), 8.63 (111, 8.82 (111, MS mlz 401. Anal. Found: C,

55.98; H, 2.13; N, 17.49%. Required for C19H8F5N5.0.3H 20: C, 56.11; H,

2.13; N, 17.22%.
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EXAMEPLE 9

2-[2-Fluoro-5-(3-trifluorom-ethylin-idazo [1,2-b Itriazin-7-vl)phenyll 

nicotinonitrile

a) 2-(2-Fluoro-5-nitrophenyl)nicotinonitrile

A mixture of 2-chioronicotinonitrile (2.49 g, 18.02 mmol), 2-(2-

fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl- [1,3,21 dioxaborolane (from

Example 2, step d) (6.14 g, 23.43 mmol) and potassium fluoride (3.46 g,
59.47 mmol) in tetrahydrofuran (120 ml) was degassed with nitrogen for

min then treated with tris(dibenzylideneacetone)dipalladium(0) (0.33 g,

0.360 mmol), followed by tri-tert-butyiphosphine (3.6 ml of a 0.2 M solution

in 1,4-dioxane, 0.72 1 mmol). The mixture was degassed again before

heating at 50'C for 18 h. The mixture was cooled to ambient temperature

then partitioned between ethyl acetate and water. The organic extracts

were dried (Na2SO4), filtered and evaporated in vacuo. The residue was

purified by flash chromatography (silica gel, CH2Cl 2 to afford 3.759 g

of the title compound: 'H NMR (360 MHz, CDCl3 8 8.97 (1H1, dd, J

2 Hz),'8.56 (1H, dd, J 6, 3 Hz), 8.40-8.45 (1H, in), 8.15 (1H, dd, J 8, 2

Hz), 7.55 (1H, dd, J 8, 5 Hz), 7.43 (1H, dd, J 9, 9 Hz); MS m/Z 244

b) 2-(5-Amino-2-fluorophenyl)nicotinonitrile

2-(2-Fluoro-5-nitrophenyl)nicotinonitrile (4.5 g, 18.62 mmol) was

reduced by the method described in Example 4. Purification by

chromatography (silica gel, 2% MeOHICH 2Cl2 then 50% EtOAc/isohexane)

gave 1.47 g of the title compound as an orange oil: 'H NMR (360

MHz, CDCl3 6 8.88 (1H, dd, J 5, 2 Hz), 8.07 (1H, dd, J 8, 2 Hz), 7.42 (1H,

dd, J 8, 5 Hz), 7.04 (111, dd, J 9, 9 Hz), 6.85 (1H1, dd, J 6, 3 Hz), 6.76-6.81

(1H, in); MS (ES-I) m/lz 214 fM+H]+.
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c) 2-(5-Bromo-2-fluorophenyl)nicotinonitrile

2-(5-Amino-2-fluorophenyl)nicotinonitrile (1.47 g, 6.89 mmol) was

bromo-deaminated by the method described in Example 4 to give 1.39 g

of the title compound as a white powder: 1H NMR (360 MHz, CDCl3
8 8.92 (iB, dd, J 5, 1 Hz), 8.10 (1H, dd, J 8, 2 Hz), 7.74 (1H, dd, J 6, 2 Hz),

7.59-7.64 (lB. in), 7.48 (lB. dd, J 8, 5 Hz), 7.15 (1H, dd, J 9, 9 Hz).

ylphenyljncotinonitrile
2 -L5-(5,5-Din-ethyl-[1,3,2]dioxaborinan-2-yl)-2-fluoro-

phenylinicotinonitrile was prepared from 2-(5-bromo-2-

fluorophenyl)nicotinonitrile (1.36 g, 4.91 mmol) using the method

described in Example 2 to give 467 mg of an approximately 1:1

mixture of 2- [5-(5,5-dimethyl- dioxaborinan-2-yL)-2-fluoro-

phenyl] nicotinonitrile and 3 3 -cyanopyridin-2-yl)-4-fluorobenzeneboronic

acid as a grey solid. This was coupled to 7-bromo-3-trifiuoromethyl-

imidazo[1,2-b] [1,2,4]triazine in 40% Yield using the method described in

Example 3 to give the title compound as a yellow solid: mp 209-211'C

(EtOAc); IH NMR (360 MHz, CDCl 3 8 7.46 (1H, 7.54 (2H, in), 8.14 (1H,

d, J 1.8 Hz), 8.37 (1H, in), 8.64 (1H, 8.82 (1H1, 8.89 (1H, Anal.

Found: C, 54.97; H, 2.30; N, 21.74%. Required for CjsHsF 4Ns.0.5H20: C,

54.97, H, 2.31; N, 21.37%.

EXAMPLE 

1.1-Difluoroetliyl)-7- [4-fluoro-3-(pyvridin-3-vl)phenvllimidazo [1,2-

bI 1 2,41triazine

a) 1. 1-Dibromo-3 ,3-difluorobutan-2-one

To NN-diisopropylamine (4.06 mnl, 2.93 g, 29.0 minol) in TUF 

ml) was added n-butyllithium (11.6 ml of a 2.5 M solution in hexanes; 29.0
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mmol) dropwise, maintaining the temperature of the mixture below 5 C

throughout the addition. The resulting solution was stirred at 0°C for 

min, and was then added dropwise to a solution of 2,2-difluoropropionic

acid ethyl ester (prepared according to the procedure described in US

Patent 5,859,051) (2.00 g, 14.5 mmol) and dibromomethane (2.02 ml, 5.04

g, 29.0 mmol) in THF (20 ml) over 30 min with stirring, maintaining the

temperature of the mixture below -60°C throughout the addition. The

solution was stirred for 15 min at -78 0 C under nitrogen, and was then

quenched by the addition of 5 N hydrochloric acid (10 ml). The mixture

was allowed to warm to room temperature, and was diluted with water 

ml). The aqueous phase was separated and washed with diethyl ether (2 x

ml). The combined organic layers were dried over magnesium sulfate,

and concentrated in vacuo. The residual oil was purified by flash

chromatography on silica gel, eluting with 10% to 20% diethyl ether in 

60 petroleum ether (UV detection), yielding 1,1-dibromo-3,3-difluorobutan-

2-one as a yellow oil (1.65 g, 1H NMR (360 MHz, CDC1) 6 1.90 (3H,

t, J 19.2 Hz), 6.39 (1H, s).

b) 3-Amino-5-(1,1-difluoroethyl)-1.2,4-triazine

This was prepared in 47% yield using a similar procedure to that

described in Example 2, step a, but using 1,1-dibromo-3,3-difluorobutan-2-

one instead of 1,1-dibromo-3,3,3-trifluoroacetone. The product

precipitated from solution without any contaminating regioisomer, and

required no further purification: 1H NMR (400 MHz, CDC13) 8 1.95 (3H, t,

J 18.8 Hz), 5.51 (1H, br 8.97 (1H, MS m/z 161 

c) 3-(1,1-Difluoroethvl)imidazo f1,2-b1 [1,2,41triazine

This was prepared in 16% yield using a similar procedure to that

described in Example 2, step b, but using 3-amino-5-(1,1-difluoroethyl)-

1,2,4-triazine instead of 3-amino-5-trifluoromethyl-1,2,4-triazine. The

condensation step was performed at reflux overnight, rather than at 
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for 20 h then 80'C for 23 h: 'H NMR (400 MHz, CDCl2 8 2.17 (3H, t, J

18.9 Hz), 8.09 (111, d, J 1.6 Hz), 8.14 (111, d, J 1.2 8.75 (1H, s).

d) 7-Bromo-3-(1 J-difluoroethyl)imidazo [1 2 ,41triazine

This was prepared in 83% yield using a similar procedure to that

described in Example 2, step c, but using 3-(1,1-difluoroethyl)imidazo[1,2-

bi [1,2,4]triazine instead of 3-trifluoromethylimidazo [1,2,41triazine:

'H NMR (400 MHz, CDCla) 8 2.17 (3H, t, J 18.9 Hz), 8.14 (il, s) 8.85 (iB,

MS mlz 262, 264 [M 

e) 1-Difluoroethyl)-7- r4-fluoro-3-(p ridin-3-yl penliidz [1.2-

Ut [1, 2 ,4]triazine

This compound was prepared in 44% yield as described in the final

paragraph of Example 2, step d, but using 7-bromo-3-(1,1-

difluoroethyl)imidazo triazine instead of 7-bromo-3-

trifluoroinethylimidazo[1,2-b] Ii1,2,4llfriazine, and using 3- 

(4,4,5,5-tetrarnethyl- dioxaborolan-2-yl)phenyllpyridine (prepared as

described in Example 3, step f) instead of 2'-fluoro-5'-(4,4,5,5-tetramethyl-

dioxaborolan-2-yl)biphenyl-2-carbonitrile: 1'H NMR (360 MHz,

CDC13 8 2.19 O3H, t, J 18.8 Hz), 7.36-7.47 (2H, in), 7.98 (iIH, in), 8.08 (1HI,
mn), 8.22 (iIH, dd, J 2.3, 7.2 Hz), 8.45 (iIH, 8.78 (1H, d, J 11.2 Hz), 8.85
(1H, s) 8.88 (il, MS mlz 356 Anal. Found: C, 60.85; H,
3.45; N, 19.69%. Required for C18H12F3N5: C, 60.85; H, 3.40; N, 19.71%.

EXAMPLE 11

3-tert-Butyl-7- 14-fluoro-3-(pvridin-3-yl)phenl imidazor[1 2-b] [l, 2 4 1triazine

a) 3-Amino-5-tert-butyl-1 .2,4-triazine

This was prepared in 51% yield using a similar procedure to that

described in Example 2, step a, but using dibroinopinacolone instead of
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1,1-dibromo-3,3,3-trifluoroacetone. The product precipitated from solution

without any contaminating regioisomer, and was washed with diethyl

ether to remove traces of the starting dibromoketone: 111 NMR (400 MHz,

CDC13 8 1.32 (9H, 5.19 (211, br 8.73 (111, s).

b) 3-tert-Butylimidazo [1.2.4]triazine

This was prepared in 10% yield using a similar procedure to that

described in Example 2, step b, but using 3-amino-5-tert-butyl-1,2,4-

triazine instead of 3-amino-5-trifluoromethyl-1,2,4-triazine. The

condensation step was performed at reflux overnight, rather than at 601C

for 20 h then 80'C for 23 h: Ifi NMR (360 MHz, CDCl3 5 1.47 (911, 7.86

(1H, d, J 1.2 Hz), 7.89 (111, d, J 1.2 Hz), 8.46 (111, MS mnlz 177

LM+HJ+.

)7-Bromo-3-tert-butylimidazo [1.2-b 1 [12 .4ltriazn

This was prepared in 71% yield using a similar procedure to that

described in Example 2, step c, but using 3-tert-butylimidazo[1,2-

bi [1,2,41triazine instead of 3-trifluoromethylimidazo 1Z,2,4]triazine.

The product precipitated cleanly from the reaction mixture, was separated

by filtration, and used without further purification: 'H NMR (360 MHz,

CDCl3 8 1.48 (911, 7.90 (11, 8.59 (11, MS mlz 255, 257

[M+HI 

d) 3-tert-Butvl-7-[4-fluoro-3-(pyridin-3-vl)phenyll imidazo [1.2-

bI [1,2,41triazine

This compound was prepared in 48% yield as described in the final

paragraph of Example 2, step d, but using 7-bromo-3-tert-

butylimidazo [1,2,41triazine instead of 7 -bromo-3-trifluoroinethyl-

imidazo I[l,2,4 ]triazine, and using 3- 2 -fluoro-5-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)phenyllpyridine (prepared as described in

Example 3, step f) instead of 2'-fluoro-5'-(4,4,5,5-tetramethyl-
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[1,3,2ldioxaborolan-2-yl)biphenyl-2-carbonitrile: 1H NMR (360 MHz,

CDCl 3 5 1.50 (9H, 7.34 (1H, in), 7.44 (1H, dd, J 4.9, 8.1 Hz), 7.94-8.02

(2H1, in), 8.19 (111, dd, J 2.5, 7.4 Hz), 8.21 (111, 8.59 (1H, 8.66 (111, d,

J 4.82 Hz), 8.88 (1H1, MS (ES-1) m/z 348 Anal. Found: C, 66.95;

H, 5.15; N, 19.00%. Required for C2 aH~sFN 5.0.75H 20: C, 66.56; H, 5.45; N,

19.41%.

EXAMPLE 12

3-tert-Butyl-7- F4-fluoro-3-(pyridin-2-yl)phenyllimidazo [1.2-bI [1 .2.4ltriazine

a) 2-(2-Fluoro-5-nitropheinvl)pvridine

A mixture of 2-bromo-1-fluoro-4-nitrobenzene (2.0 g, 9.1 mmol) and

2-(1,1,1-tributylstannyl)pyridine (3.86 g, 9.11 mmol) in THF (80 ml) and

DMF (10 ml) was degassed with nitrogen. 

Bis(diphenylphosphino)ferrocene dichloropalladium(II) complex with

dichioromethane (200 mng, 3 mol was added, and the mixture was

heated at reflux for 24 h. More 2-bromo-1-fluoro-4-nitrobenzene (0.60 g,
2.7 mmol) and catalyst (100 mg, 1.5 mol were added, and the mixture

was heated as before for another 24 h. The solvent was removed in vacuo,

and the residue was purified by flash chromatography on silica gel, eluting

with 50% dichloromethane in isohexane, then 100% dichioromethane, then

100% ethyl acetate (LW detection). 2-(2-Fluoro-5-nitrophenyl)pyridine was

isolated as a colourless solid (2.11 g, 100%): IH NMR (400 MHz, CDC1a) 6

7.30-7.37 (2H1, mn), 7.80-7.87 (211, in), 8.27 (11, in), 8.78 (1H, in), 9.01 (11,

dd, J 3.1, 6.7 Hz); MS mlz 219 

b) 4-Fluoro-3-(pyr~idin-2-yl)aniline

To 2-(2-fluoro-5-nitrophenyl)pyridine (2.11 g, 9.68 mmrol) in ethanol

(40 nil), stirred in a water bath at 20'C, was added dry tin(II) chloride

(7.10 g, 37.3 minol) portioriwise. The mixture was then stirred at room
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temperature for 18 h. Aqueous ammonia (40 ml of a 25% solution) was

added, and the solvent was removed in vacuo, azeotroping with ethanol to

remove traces of water. The residue was sequentially boiled in ethyl

acetate and filtered three times. The combined filtrates were concentrated

in vacuo to yield 4-fluoro-3-(pyridin-2-yl)aniline as a yellow solid (1.54 g,

IH NMR (400 MHz, CDCl3 8 3.65 (2H, br 6.68 (1H, 6.98 (1H,

dd, J 8.6, 11.0 Hz), 7.22-7.31 (2H, 7.71-7.83 (2H, 8.70 (1H, MS

(ES m/z 189 

c) 2-(5-Bromo-2-fluorophenyl)pyridine

To a solution of copper(II) bromide (2.0 g, 8.6 mmol) in anhydrous

acetonitrile (30 ml) was added tert-butyl nitrite (1.64 ml, 1.42 g, 13.8

mmol) dropwise with stirring at 4"C. A solution of 4-fluoro-3-(pyridin-2-

yl)aniline (1.54 g, 8.2 mmol) in acetonitrile (10 ml) was added dropwise

with stirring over 5 min, then the mixture was allowed to warm to room

temperature and stirred for 16 h. The mixture was partitioned between

ethyl acetate and 25% aqueous ammonia, and the aqueous phase was

further extracted with ethyl acetate. The combined organic layers were

washed with saturated brine and were concentrated in vacuo. The

residual material was purified by flash chromatography (silica gel,

dichloromethane) affording 2-(5-bromo-2-fluorophenyl)pyridine (669 mg,

1H NMR (400 MHz, CDC13) 8 7.07 (1H, dd, J 8.6, 10.6 Hz), 7.29 (1H,

7.48 (1II, 7.77-7.79 (2H, 8.17 (1H, dd, J 2.5, 6.8 Hz), 8.73 (1H,

MS (ES m/z 252/254 

d) 4-Fluoro-3-(pyridin-2-yl)phenvylboronic acid

To 2-(5-bromo-2-fluorophenyl)pyridine (544 mg, 2.16 mmol) and

bis(neopentyl glycolato)diborane (585 mg, 2.60 mmol) under nitrogen was

added dry potassium acetate (450 mg, 4.58 mmol), anhydrous 1,4-dioxane

(8 ml) and DMSO (1 ml). The mixture was degassed with nitrogen, and

l'-bis(diphenylphosphino)ferrocene]dichloropalladium(II) complex with



WO 02/38568 PCT/GB01/04948

71

dichioromethane (50 mg, 3 mol was added. After stirring at 8500 under

nitrogen for 15 h, the mixture was cooled to room temperature, and

sodium hydroxide solution (20 ml of a 1 M solution) was added. The

mixture was stirred for 10 min, and was then extracted twice with diethyl

ether. The combined ether extractions were washed with water, then the

combined aqueous layers were filtered through a glass fibre filter paper.

The pH of the filtrate was adjusted to 6 by the addition of 2 N hydrochloric

acid, precipitating a white solid. This was collected by filtration, washed

with water and dried in uacuo at 60 0C, and was found to be 4-fluoro-3-

(pyridin-2-yl)phenylboronic acid (455 mg, 1H NMR (400 MHz,
DMSO) 5 7.30 (1H, dd, J 8.2, 11.7 Hz), 7.41 (1H, in), 7.77 (1H, in), 7.90

(2H, in), 8.16 (2H, 8.36 (1H, dd, J 1.6, 8.6 Hz), 8.72 (1H, in).

e) 3-tert-Butyl-7- r4-fluoro-3-(py~ridin-2-vl)phenvllimidazo [12-

b][1,2,4triazine

This compound was prepared in 29% yield as described in the final

paragraph of Example 2, step d, but using 7-bromo-3-tert-

butylimidazo [1,2,4ltriazine instead of 7-bromo-3-trifluoromethyl-

imidazo [1,2,4]triazine, and using 4-fluoro-3-(pyridin-2-

yl)phenylboronic acid instead of 2 -fluoro-5-(4,4,5,5-tetramethyl-

[1,3,21 dioxaborolan-2-yl)biphenyl-2-carbonitrile: 'H NMIR (400 MHz,

CDCla) 8 1.50 (9H, 7.29-7.33 (2H, in), 7.80 (111, in), 7.86 (1H, in), 8.07
(11J, in), 8.25 (1H, 8.59 (1H, 8.66 (1H, dd, J 2.3, 7.4 Hz), 8.77 (1H,

in); MS m/z 348 [M±HII+. Anal. Found: C, 66.95; H, 5.1-5; N, 19.00%.
Required for C2Q)H18FN.5.0.75H 20: C, 66.56; H, 5.45; N, 19.41%.

EXAMPLE 13

4,2'-Difluoro-5'- f3-( 1-hydroxy- 1-iethylethyil)iinidazo [i 2-b] [1,2 ,41triazin-7-

yllbiphenyl-2-carbonitrile
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a) 1,1-Dibromo-3-hydroxy-3-methylbutan-2-one

To a stirred solution of 3-methyl-3-hydroxy-2-butanone (40 g, 0.392

mol) in anhydrous dichloromethane (2.2 1) under nitrogen was added solid

pyridinium tribromide (250.4 g, 0.784 mol) in portions and the mixture

was stirred at room temperature for 14 h. The mixture was then washed

with dilute aqueous sodium hydrogensulfite (500 ml), then saturated

aqueous NaCI (500 ml), dried (Na2S0 4 and evaporated in vacuo. The

residue was purified by flash chromatography (silica gel, CH2012) to afford

31.4 g of the title compound as a colourless oil: 1H NMR (360 MHz,

CDC13) 8 1.54 (6H, 2.45 (1H, br 6.62 (1H, s).

b) 2-(3-Amino-[1,2,41triazin-5-vl)propan-2-ol and 2-(3-amino-[1,2,4triazin-

6-yl)propan-2-ol

To a stirred solution of sodium acetate trihydrate (32.9 g, 0.342 mol)

in water (90 ml) was added 1,l-dibromo-3-hydroxy-3-methylbutan-2-one

(29.6 g, 0.114 mol). The solution was heated at reflux under nitrogen for

min, then allowed to cool to room temperature before adding solid

aminoguanidine bicarbonate (15.54 g, 0.114 mol). The resulting pale

yellow solution (pH 5) was stirred at room temperature for 15 min, then 4

N aqueous NaOH solution (56.9 ml, 0.228 mol) was added and the mixture

(pH 10) was stirred under nitrogen for a further 14 h. The solution was

continuously extracted with warm dichloromethane over a period of 24 h.

After this time the solvent was evaporated to leave a residue which was

triturated with diethyl ether to give a solid. The solid was collected by

filtration and dried at 60°C under vacuum to give 8.17 g of a

mixture of two isomers in a 60:40 ratio with the required 2-(3-amino-

[1, 2 4 ]triazin-5-yl)propan-2-ol being the major product: NMR (360 MHz,

DMSO-d6) 8 1.38 (major) and 1.47 (minor) (6H, 5.30 (major) and 5.43

(minor) (1H, br 7.01 (major) and 7.06 (minor) (2H, br 8.43 (major)

and 8.80 (minor) (1H, MS (ES m/z 155 
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c) 2-(Imidazo[1.2-bl[1.2,41triazin-3-vl)propan-2-ol

A stirred mixture of bromoacetaldehyde diethyl acetal (16.5 ml,

0.106 mol) in concentrated hydrobromic acid (4.13 ml) and water (4.13 ml)

was heated at reflux for 40 min, then poured into ethanol (175 ml). The

solution was neutralised to pH 7 with solid sodium hydrogencarbonate,

then filtered, washing the solid with more ethanol (30 ml). To the filtrate

was added a 60:40 mixture of 2-(3-amino-[1,2,4]triazin-5-yl)propan-2-ol

and 2 -(3-amino-[1,2,4]triazin-6-yl)propan-2-ol (8.17 g, 0.053 mol) and the

mixture was stirred at reflux temperature for 6 h. The mixture was

evaporated in vacuo, and the residue was triturated with hot

dichloromethane and filtered. The solid which was collected was

triturated with hot acetone and collected by filtration again to leave a

white solid (14 The solid was dissolved in water (30 ml) and

continuously extracted with hot dichloromethane over a period of 24 h.

The organic layer was separated and concentrated under vacuum to leave

a thick yellow oil (3 g) which favoured the required isomer in a ratio of 4:1.

The required product was obtained in pure form by flash chromatography

(silica gel, 2% MeOH/CH 2C 2 to give 2.12 g of the title compound as

a pale yellow solid: IH NMR (360 MHz, CDCI3 5 1.69 (6H, 3.69 (1H, br

7.93 (2H, 8.70 (1H, s).

d) 2-(7-Bromoimidazo[1.2-bl [f.241triazin-3-vl)propan-2-ol

This was prepared in 75% yield by a similar procedure to that

described in Example 1, step b, except using 2-(imidazo[1,2-

b] [1,2,4]triazin-3-yl)propan-2-ol instead of 3-methylimidazo[1,2-

b][1,2,4]triazine: 1H NMR (360 MHz, CDC13) 5 1.70 (6H, 3.12 (1H, br s),

7.95 (1H, 8.80 (1H, s).
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e) 4,2'-Difluoro-5'- 3-(1jh dro& -1-methvlethyl inidazo [1,2,41 triazin-

7-yllbiphenyl-2-carboinitrile

5'-(5,5-Dimethyl- dioxaborinan-2-yl)-4,2'-difluorobiphenyl-2-

carbonitrile (see Example 4) was coupled to 2-(7-bromoimidazo[1,2-

b] [1,2,4]triazin-3-yl)propan-2-ol in 54% yield using a similar procedure to

that described in Example 3, step to give a yellow solid: mp 21500; 'H

NMR (360 MHz, CDCl 3 8 1.71 (6H, 3.27 (1H, br 7.35-7.59 (4H, in),

8.09-8. 15 (2H, mn), 8.26 (1H, 8.78 (1H, MS rnl 392 

Anal. Found: C, 64.38; H, 3.88; N, 17.66%. Required for C21H15F2Nfi0: C,

64.45; H, 3.86; N, 17.89%.

EXAMPLE 14

2-17- [4-Fluoro-3-(Pvridin-3-l)phenyllimidazo rl,2,4]triazin-3-

yllpropan-2-ol

This was prepared from 2-(7-bromoiinidazo[1,2-b) [1,2,4]triazin-3-

yl)propan-2-ol in 79% yield by a similar procedure to that described in

Example 3, step f, except using 2-(7-broinoiinidazo [1,2,4jtriazin-3-

yl)propan-2-ol instead of 7-broino-3-(1-fluoro-1-methylethyl)imidazo [1,2-

b) [1,2,4]triazine, to afford a yellow solid: nip 199-200'C (EtOAc-CH 2C 2

'H NMR (400 MHz, DMSO-d6) 6 1.57 (6H, 5.77 (1H, 7.55-7.60 (2H1,

in), 8.08 (1H, in), 8.25 (1H, in), 8.32 (1H, dd, J 7.4, 2.3 Hz), 8.53 (1H, s),

8.67 (1H, dd, J 4.7, 1.6 Hz), 8.86 (1H, 9.04 (1H, Anal. Found: C,
64.80; H, 4.56; N, 19.64%. Required for C19H16FN5002H2 0: C, 64.65; H,

4.68; N, 19.84%.

EXAMIPLE 

2-17- [4-Fluoro-3-(pyridin-4-yl)phenvll imidazo triazin-3-

vl~propan-2-ol
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To a degassed solution of 2-bromo-l-fluoro-4-nitrobenzene (A.

Groweiss, Org. Process Res. Dev., 2000, 4, 30-33) (6.44 g, 29.3 mmol), 4-tri-

n-butylstannylpyridine (14.0 g, 38.0 mmol), lithium chloride (12.4 g, 293

mmol) and copper(I) iodide (0.56 g, 2.93 mmol) in NN-dimethylacetamide

(40 ml) was added tetrakis(triphenylphosphine)palladium(0) (1.69 g, 1.46

mmol) and the reaction heated at 80°C for 18 h. After cooling to ambient

temperature the solvent was evaporated and the residue was diluted with

dichloromethane (800 ml) and the mixture stirred vigorously for 30 min

then filtered. The organics were washed with water (500 ml) and brine

(300 ml), dried (MgS04), filtered and evaporated to give a black oil. The

residue was purified by chromatography [silica gel, 20-50%

EtOAc/isohexane (containing 1% methanol and 1% tricthylamine)] to give

4-(2-fluoro-5-nitrophenyl)pyridine as an off-white solid (5.60 g, 1H

NMR (360 MHz, CDCIs) 5 7.38 (1H, t, J 9 Hz), 7.50-7.53 (2H, 8.30-8.35

(1H, 8.41-8.44 (1H, 8.76-8.78 (2H, m).

To a solution of 4-(2-fluoro-5-nitrophenyl)pyridine (1.0 g, 5.58 mmol)

in ethanol (30 ml) and ethyl acetate (10 ml) was added platinum(IV) oxide

(52 mg) and the mixture stirred for 35 min under hydrogen (40 psi). The

reaction was filtered through glass microfibre filter paper and the filtrate

evaporated to dryness to give 4 -fluoro-3-(pyridin-4-yl)phenylamine (862

mg, 100%) as a white solid: IH NMR (360 MHz, CDCI3 8 3.49 (2H, 6.66-

6.70 (1H, 6.71-6.76 (1H, 6.99 (1H, t, J 9 Hz), 7.44-7.46 (2H, m),

8.66 (2H, d, J 5 Hz).

4-Fluoro-3-(pyridin-4-yl)phenylamine (0.58 g, 3.08 mmol) was

bromo-deaminated following the procedure described in Example 3, step f

(for 4-fluoro-3-(pyridin-3-yl)phenylamine), to give 4-(5-bromo-2-

fluorophenyl)pyridine (464 mg, 60%) as a white solid: iH NMR (360 MHz,

CDC13) 6 7.38 (1H, t, J 9 Hz), 7.59-7.62 (2H, 7.68-7.73 (1H, 7.84

(1H, dd, J 7, 3 Hz), 8.68 (2H, dd, J 5, 3 Hz).

A mixture of 4-(5-bromo-2-fluorophenyl)pyridine (3.8 g, 15.1 mmol),

potassium acetate (2.96 g, 30.1 mmol) and bis(pinacolato)diboron (4.21 g,
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16.6 mmol) in 1,4-dioxane (50 mil) and dimethylsulfoxide (1 ml) was

degassed with nitrogen for 1 h. Dichloro[1,l'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

(370 mg, 0.5 mmol) was added and the mixture heated at 90 0C for 18 h.

The reaction was cooled to ambient temperature, filtered and the filter-

cake washed with diethyl ether. The filtrate was evaporated to dryness

and the residue stirred with ice-cold 2 N sodium hydroxide (100 ml) for 

min. The aqueous mixture was filtered and the filtrate washed with

diethyl ether (2 x 75 ml). The organics were discarded and the aqueous

phase cooled to 0°C before lowering the pH to 8 by addition of 36%

hydrochloric acid. The resulting solid was collected by filtration and

triturated with diethyl ether to afford 4-fluoro-3-(pyridin-4-

yl)benzeneboronic acid as a buff-coloured solid (1.51 g, 1H NMR (360

MHz, DMSO-d6) 6 7.34 (1H, dd, J 11, 8 Hz), 7.61 (2H, d, J 5 Hz), 7.88-7.92

(1H, 8.05 (1H, dd, J 8, 1 Hz), 8.26 (2H, 8.70 (2H, d, J 5 Hz); MS

(ES m/z 218 The aqueous filtrate was extracted with diethyl

ether. The organic phase was washed with water, brine, dried (MgSO 4

filtered and evaporated to afford 4 -[2-fluoro-5-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)phenyl]pyridine as a dark oil (1.28 g, 29%) that

solidified on standing for a few days: 1H NMR (360 MHz, CDC13) 8 1.36

(12H, 7.19 (1H, dd, J 11, 8 Hz), 7.50-7.53 (2H, 7.82-7.87 (1H, m),

7.93 (1H, dd, J 8, 1 Hz), 8.67 (2H, dd, J 4, 1 Hz); MS m/z 300 
4 -Fluoro-3-(pyridin-4-yl)benzeneboronic acid was coupled with 2-(7-

bromoimidazo[1,2-b] [1,2,4]triazin-3-yl)propan-2-ol in 80% yield by a

similar procedure to that described in Example 3, step f, to afford the title

compound as a yellow solid: mp 233-237°C (CH2C12-EtOAc-MeOH); 1H

NMR (400 MHz, DMSO-d6) 8 1.57 (6H, 5.78 (1H, 7.60 (1H, dd, J

11.0, 8.6 Hz), 7.68-7.70 (2H, 8.27 (1H, 8.35 (1H, dd, J 7.4, 2.3 Hz),

8.53 (1H, 8.73 (2H, 9.04 (1H, MS (ES m/z 350 Anal.

Found: C, 64.87; H, 4.58; N, 19.79%. Required for Ci9Hi6FN 50.0.1H20: C,

64.98; H, 4.65; N, 19.94%.
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EXAMPLE 16

1-hydroxv-1-methylethyl)imidazo fL2-bI f 1,2,41 triazin-7-

vii biphenyl-2-carbonitrile

2'-Fluoro-5'-(4,4,5,5-tetramethyl- t1,3,2]dioxaborolan-2-yl)biphenyl-

2-carbonitrile was coupled to 2-(7-bromoimidazo 11,2-b] [1,2,4]triazin-3-yl)-

propan-2-ol in 29% yield using a similar procedure to that described in

Example 3, step f, to give a yellow solid: mp 187'C; 111 NMR (360 MHz,

CDCl3 8 1.71 (61H, 3.25 (1H, br 7.36-7.84 (5H1, in), 8.09-8.16 (2H, in),

8.26 (1H, A) 8.76 (1H, MS mlz 374 Anal. Found: C, 67.34;

H, 4.30, N, 18.47%. Required for C2 1H16FN50: C, 67.55; H, 4.32; N,
18.76%.

EXAMPLE 17

4-Fluoro-3'- r3-(1-hvdro-xy-1-methylethvl)imidazo[ri 2-b] [1 2,4ltriazin-7-Yll

biphenyl-2-carbonitrile

and 3-nitrophenylboronic acid were

coupled following the procedure in Example 4 to afford 4-fluoro-3'-nitro-

biphenyl-2-carbonitrile as a black solid: 'H NMR (360 MHz, CDCL3 53 7.39-

7.48 (2H, mn), 7.52-7.64 (1H, in), 7.71 (1H, dd, J 8, 8 Hz), 7.89 (111, d, J 8

Hz), 8.33-8.37 (211, in).

4-Fluoro-3'-nitrobiphenyl-2-carbonitrile was reduced following the

procedure in Example 4 to give 3 '-arnino-4-fluorobiphenyl-2-carbonitrile as

a brown solid: 'H NMR (400 MIHz, CDCl3 8 6.76 (1H1, ddd, J 8, 2, 2 Hz),

6.80 (111, dd, J 2, 2 Hz), 6.87 (11, ddd, J 8, 1, 1 Hz), 7.27 (iN, dd, J 8, 8

Hz), 7.35 (111, ddd, J 8, 8, 3 Hz), 7.41-7.51 (2R, in).

3'-Amino-4-fluorobiphenyl-2-carbonitrile was bronio-deamilnated

following the procedure in Example 4 to give 3 '-broino-4-fluorobiphenyl-2-



WO 02/38568 PCT/GB01/04948

78

carbonitrile as a white solid: 'H NMR (400 MHz, CDClo) 5 7.35-7.40 (2H1,

in), 7.46-7.50 (311, in), 7.59 (111, dd, J 2, 1 Hz), 7.64 (1H, dd, J 2, 2 Hz).

3'-Bromo-4-fluorobiphenyl-2-carbonitrile was converted to 4-fluoro-

3'-(4,4,5,5-tetramethyl-[1 dioxaborolan-2-yl)biphenyl-2-carbonjtrile

following the procedure in Example 4, affording a brown oil that

crystallised on standing: IH NMR (400 MVHz, CDCI3 5 1.36 (12H1, 7.32-

7.37 (1H, in), 7.43-7.54 (3H, in), 7.63-7.68 (1H1, mn), 7.88-7.90 (2H1, in).

4-Fluoro-3'-(4,4,5,5-tetramethyl- [1,3,21 dioxaborolan-2-yl)biphenyl-2-

carbonitrile was coupled to 2-(7-bromoimidazo triazin-3-yl)-

propan-2-ol in 32% yield using a similar procedure to that described in

Example 3, step f, to give a yellow solid: mp 1750C; 'H NMR (360 MHz,

CDCl 3 8 1.71 (611, 3.25 (1H1, br 7.41-7.67 (511, in), 8.01 (1H1, in), 8.24

(1H, 8.31 (111, 8.78 (111, MS m/z 374 Anal. Found:

C, 67.38; H, 4.27; N, 18.51%. Required for C2iH16FN50: 0, 67.55; H, 4.32;

N, 18.76%.

EXAMPLE 18

6 .2'-Difluoro-5'- [3-(1-hvdroxy-1-methylethyl)iinidazo triazin-7-

ylbiphenyl-2-carbonitrile

A mixture of 2,3-difluorobenzonitrile (19.0 g, 137 inmol) and ethanol

(200 ml) pre-saturated with ammonia gas was heated at 14000 in an

aut-oclave for 8 h (terminal pressure 200 psi). The mixture was allowed to

cool to ambient temperature and evaporated to dryness. The residue was

dissolved in water (400 ml) and extracted with diethyl ether (2 x 300 nil).

The combined organics were washed with water (300 ml) and brine (250
ml), dried over anhydrous magnesium sulfate, filtered and evaporated.

Trituration with isohexane (150 ml) afforded 2 -ainino-3-fluorobenzonitrile

(9.8 g, 50%) as an off-white solid: 111 NMR (360 MHz, CDC13 8 4.47 (211,

6.65-6.71 (11, in), 7.14-7.20 (2H1, in).
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2-Amino-3-fluorobenzonitrile (9.8 g, 71.9 niol.) was bromo-

deaminated as described in Example 4 to afford 2-bromo-3-

fluorobenzonitrile as a pale brown solid: 'H NMR (360 MHz, CDCI3 6

7.62-7.68 (1H, 7.74-7.85 (111, ddd, J 9, 9, 1 Hz), 7.74-7.85 (1H, ddd, J 8,

1, 1Hz).

2-Bromo-3-fluorobenzonitrile (2.50 g, 12.5 mmol) was coupled to 2-

(2-fluoro-5-nitrophenyl)-4,4,5,5-tetrainethyl- dioxaborolane as

described in Example 4 to give 6,2'-difluoro-5'-nitrobiphenyl-2-carbonitrile

as a black solid: 'H NMR (360 MHz, CDCl3 8 7.40-7.44 (1H, mn), 7.47-7.52

(1Hl, mn), 7.59-7.67 (2H, in), 8.37-8.44 (2H, in).

6,2'-Difluoro-5'-nitrobiphenyl-2-earbonitrile (3.25 g, 12.5 mmol) was

reduced using the procedure described in Example 4 to give 5'-amino-6,2'-

difluorobiphenyl-2-carbonitrile as a brown oil: 'H NMR (360 MHz, CD Cl3
8 3.74 (2H, 6.68 (1H, in), 6.73-6.77 (1H, in), 7.02 (1H, dd, J 9, 9 Hz),

7.37-7.49 (2H, in), 7.56-7.65 (1H, mn).

5'-Amino-6,2'-difiuorobiphenyl-2-carbonitrile was broino-

deaminated as described in Example 4 to furnish 5'-bromo-6,2'-

difluorobiphenyl-2-carbonitrile as a pale brown solid: 'H NMR (360 MHz,

CDC13) 8 7.13 (1H1, dd, J 9, 9 Hz), 7.37-7.49 (2H, ddd, J 9, 9, 1 Hz), 7.57-

7.62 (4H, in).

5'-Bromo-6 ,2'-difluorobiphenyl-2-carbonitrile was converted to 6,2'-

difluoro-5'-(4,4,5,5-tetrainethyl-1,3,2] dioxaborolan-2-yl)biphenyl-2-

carbunitrile using the procedure described in Example 4. This gave a

brown oil that crystallised on standing: 'H NMR (360 MHz, CDC13 8 1.34

(12H, 7.21 (1H, dd, J 8, 2 Hz), 7.38-7.51 (2Hl, in), 7.57-7.59 (1H, in), 7.85

(1H, dd, J 8, 2 Hz), 7.90-7.94 (1H, in).

6,2'-Difluoro-5'-(4,4,5 ,5-tetrainethyl-[1,3,21 dioxaborolan-2-yl)-

biphenyl-2-carbonitrile was coupled to 2-(7-bromoimidazo [1,2-

bI[1,2,4lltriazin-3-yl)propan-2-ol in 32% yield using a similar procedure to

that described in Example 3, step f, to give a yellow solid: mnp 206OC; 'H

NMR (360 MHz, CDCl3 5 1.71 (6Hl, 3.28 (lIl, br 7.37-7.66 (4H, in),
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8.15 (2H, 8.26 (1H, 8.78 (1H, MS m/z 392 [M+H] Anal.

Found: C, 64.66; H, 3.93, N, 17.71%. Required for C2iHisF2N50: C, 64.45;

H, 3.86; N, 17.89%.

EXAMPLE 19

[2-Fluoro-3-(pvridin-4-vl)phenvl imidazo [1,2,41triazin-3-

yl}propan-2-ol

A mixture of 4-bromopyridine hydrochloride (7.5 g, 38.6 mmol) and

2-fluorobenzeneboronic acid (6.75 g, 48 mmol) in tetrahydrofuran (80 ml)

and 2 M sodium carbonate (58 ml) was degassed with nitrogen for 20 min

then tetrakis(triphenylphosphine)palladium(0) (1.34 g, 1.2 mmol) was

added and the reaction heated at reflux for 24 h. The mixture was cooled

to ambient temperature then partitioned between ethyl acetate and 

sodium carbonate. The organic layer was washed with water, then

saturated sodium hydrogencarbonate, dried over anhydrous magnesium

sulfate, filtered and pre-adsorbed onto silica. Purification by

chromatography [silica gel, 20-40% EtOAc/isohexane (containing 

triethylamine)] afforded 4-(2-fluorophenyl)pyridine as a yellow oil that

crystallised on standing (6.26 g, iH NMR (400 MHz, CDCla) 6 7.17-

7.22 (1H, 7.26 (1H, ddd, J 8, 8, 1 Hz), 7.38-7.44 (1H, 7.47-7.50 (3H,

8.68 (2H, d, J 4 Hz); MS (ES m/z 174 

A cooled (-78 0C) solution of n-butyllithium (15.2 ml of a 2.5 M

solution in hexanes, 38.0 mmol) in tetrahydrofuran (100 ml) was treated

with 2,2,6,6-tetramethylpiperidine (6.69 ml, 39.8 mmol) and stirring at

-78 0C was continued for 15 min. The reaction was then treated with a

cooled solution of 4-(2-fluorophenyl)pyridine (6.26 g, 36.1 mmol) in

tetrahydrofuran (20 ml) added dropwise over 10 min. This mixture was

stirred at -780 C for 2 h and then treated with trimethyl borate (8.16 ml,

72.3 mmol) added dropwise over 5 min. The reaction was stirred at -78°C

for 10 min then allowed to warm to ambient temperature. Next, 2 N
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hydrochloric acid (10 ml) was added and the mixture stirred for 30 min,

then evaporated to dryness. The residue was stirred with 2 N hydrochloric

acid (100 ml) for 1 h and then taken to pH 14 with 2 N sodium hydroxide

(ca. 150 ml). This was washed with diethyl ether and the aqueous layer

was cooled to 0'C and adjusted to pH 8 with 36% hydrochloric acid. After

stirring at 0°C for 1 h the resulting solid was collected by filtration and

dried to afford 5.20 g of 2-fluoro-3-(pyridin-4-yl)benzeneboronic acid

as a white solid: MS m/z 218 

2-Fluoro-3-(pyridin-4-yl)benzeneboronic acid was coupled with 2-(7-

bromoimidazo[1,2-b] [1,2,4]triazin-3-yl)propan-2-ol in 70% yield by a

similar procedure to that described in Example 3, step f, to afford the title

compound as a yellow solid: mp 221-223'C (CH2Cl2-EtOAc-MeOH); 1H

NMR (400 MHz, DMSO-d6) 8 1.57 (6H, 5.79 (1H, 7.55 (1H, t, J 7.8

Hz), 7.66 (2H, 7.73 (1H, 8.15 (1H, 8.29 (1H, d, J 2.3 Hz), 8.71

(2H, 9.02 (1H, MS m/z 350 [M+H] Anal. Found: C, 65.06; H,

4.62; N, 19.91%. Required for Ci9H16FN 50: C, 65.32; H, 4.62; N, 20.05%.

EXAMPLE 

2-{2-Fluoro-5- [3-(l-hvdroxy- -methvlethyl)imidazo [l2-b] Fr,2,41triazin-7-

yl] phenvl}nicotinonitrile

A degassed solution of 2-chloronicotinonitrile (2.0 g, 14.4 mmol), 2-

(2-fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl- [1,3,2]dioxaborolane (5 g, 18.7

mmol) and potassium fluoride (2.8 g, 47.5 mmol) was formed in

tetrahydrofuran (150 ml) with water (5 ml). This mixture was then

treated with tris(dibenzylideneacetone)dipalladium(0) (264 mg, 0.29

mmol) followed by tri-tert-butylphosphine (2.9 ml of a 0.2 M solution in

1,4-dioxane, 0.58 mmol) and the reaction was heated at 60°C for 20 h and

then cooled to ambient temperature. The reaction mixture was poured

into water (300 ml) and extracted with ethyl acetate (3 x 200 ml). The

organic extracts were dried over anhydrous magnesium sulfate, filtered
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and evaporated to a brown solid. Purification by chromatography on silica

gel eluting with dichloromethane gave 2-(2-fluoro-5-nitrophenyl)-

nicotinonitrile as a yellow solid: 1H NMR (360 MHz, CDCl3 8 8.97 (1H, dd,

J 2, 5 Hz), 8.56 (1H, dd, J 3, 6 Hz), 8.40-8.45 (1H, 8.15 (1H, dd, J 2, 8

Hz), 7.55 (1H, dd, J 5, 8 Hz), 7.43 (1H, t, J 9 Hz); MS m/z 244

A solution of 2 2 -fluoro-5-nitrophenyl)nicotinonitrile (1.2 g, 4.9

mmol) and platinum(IV) oxide in ethanol (50 ml) with ethyl acetate 

ml) was reduced under 40 psi hydrogen for 30 minutes then filtered and

the solvent removed to give an orange oil. Purification by chromatography

(silica gel, 1% MeOH/CH 2C12) gave 2-(5-amino-2-fluorophenyl)-

nicotinonitrile as an orange oil: 1H NMR (360 MHz, CDCIa) 5 8.88 (1H, dd,

J 2, 5 Hz), 8.07 (1H, dd, J 2, 8 Hz), 7.42 (1H, dd, J 5, 8 Hz), 7.04 (1H, t, J 9

Hz), 6.85 (1H, dd, J 3, 6 Hz), 6.76-6.81 (1H, MS (ES m/z 214 

A solution of 2 -(5-amino-2-fluorophenyl)nicotinonitrile (3.5 g, 16.4

mmol) was formed in 48% hydrobromic acid (80 ml) and cooled to 3°C

(internal temperature). A solution of sodium nitrite (1.3 g, 18.9 mmol) in

water (3 ml) was then added dropwise keeping the internal temperature

Stirring at <50C was continued for 1 h. A solution of copper(I)

bromide (8.23 g, 57 mmol) in 48% hydrobromic acid (10 ml) was added

dropwise and the mixture stirred at 5°C for 10 min then warmed to 

for 1 h. The reaction mixture was cooled to 0 C and carefully neutralised

with aqueous sodium hydroxide (4 Aqueous ammonia solution (10 ml,

33%) was then added and the blue solution extracted with ethyl acetate (3

x 100 ml). The organic extracts were combined, dried over anhydrous

magnesium sulfate, filtered and evaporated to a brown solid. Purification

by chromatography (silica gel, CH 2C12) gave 2-(5-bromo-2-fluorophenyl)-

nicotinonitrile as a white solid: 1H NMR (360 MHz, CDCla) 6 8.92 (1H, dd,

J 5, 1 Hz), 8.10 (1H, dd, J 2, 8 Hz), 7.74 (1H, dd, J 2, 6 Hz), 7.59-7.64 (1H,

7.48 (1H, dd, J 5, 8 Hz), 7.15 (1H, t, J 9 Hz).
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A degassed solution of 2-(5-bromo-2-fluorophenyl)nicotinonitrile

(1.53 g, 5.5 mmol) and bis(neopentyl glycolato)diboron (1.37 g, 6.1 mmol)

was formed in 1,4-dioxane (50 ml) with dimethylsulphoxide (1 ml).

Potassium acetate (1.08 g, 11.0 mmol) and dichloro[l,1'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

mg, 0.1 mmol) were added and the mixture was stirred at 80'C for 18

h. The reaction was allowed to cool to ambient temperature and the

solvent removed under reduced pressure. The residue was dissolved in 2

N sodium hydroxide solution (50 ml) and filtered. The filtrate was washed

with diethyl ether (3 x 50 ml) then cooled to 0°C and neutralised with

concentrated hydrochloric acid. The resulting precipitate was filtered and

dried over phosphorus pentoxide to give 4-fluoro-3-(2-nicotinonitrile)-

phenylboronic acid as a white solid: MS m/z 242 

A degassed solution of 4 -fluoro-3-(2 -nicotinonitrile)phenylboronic

acid (50 mg, 0.21 mmol) and 2-(7-bromoimidazo[1,2-b] [1,2,4]triazin-3-yl)-

propan-2-ol (51 mg, 0.20 mmol) was formed in ethylene glycol dimethyl

ether (3 ml) with aqueous sodium carbonate (1 ml, 2 M).

Tetrakis(triphenylphosphine)palladium(0) (50 mg, 0.05 mmol) was added

and the mixture stirred at 65°C for 18 h. The reaction was allowed to cool

to room temperature then poured into water (20 ml) and extracted with

ethyl acetate (3 x 20 ml). The organic phases were combined, dried over

anhydrous magnesium sulphate, filtered and evaporated to an orange

solid. Purification by chromatography (silica gel, 3% MeOH/CH 2C2) gave

the title compound as a yellow solid: 1H NMR (400 MHz, CDC13) 8 1.71

(6H, 3.33 (1H, 7.41 (1H, t, J 9 Hz), 7.51 (1H, dd, J 8, 5 Hz), 8.14 (1H,

dd, J 8, 2 Hz), 8.18-8.22 (1H, 8.28 (1H, 8.31 (1H, dd, J 7, 2 Hz), 8.79

(1H, 8.96 (1H, dd, J 5, 2 Hz); MS m/z 375 
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EXAMPLE 21

7-16-Fluoro-2'-(methanesulfonvl)biphenyl-3-yll-3-trifluoromethyl-

imidazo[l.2-bl [1,2,41triazine

a) 2-Fluoro-2'-methvlthio-5-nitrobiphenvl

A mixture of 2-bromo-l-fluoro-4-nitrobenzene (5.89 g, 26.8 mmol), 2-

(methylthio)benzeneboronic acid (5.62 g, 33.5 mmol) and potassium

fluoride (5.13 g, 88.3 mmol) in THF (70 ml) was degassed with nitrogen for

30 min. This mixture was then treated with

tris(dibenzylideneacetone)dipalladium(0) (496 mg, 0.541 mmol) followed

by tri-tert-butylphosphine (5.35 ml of a 0.2 M solution in 1,4-dioxane, 1.07

mmol) and the reaction was degassed for a further 10 min. The resulting

slurry was then heated at 50°C for 16 h under nitrogen. After cooling, the

reaction mixture was partitioned between ethyl acetate (300 ml) and

water (300 ml). The organic layer was washed with saturated aqueous

NaCI (200 ml), dried (Na2S0 4 and evaporated. Purification by

chromatography (silica gel, 5-10% EtOAc/isohexane) gave 6.95 g of

the title compound as a pale yellow solid: 1H NMR (360 MHz, CDC13) 

2.42 (3H, 7.21-7.32 (3H, 7.37 (1H, d, J 7.4 Hz), 7.44 (1H, td, J 7.7,

1.6 Hz), 8.27-8.31 (2H, m).

b) 6-Fluoro-2'-(methylthio)biphenyl-3-ylamine

A solution of 2-fluoro-2'-methylthio-5-nitrobiphenyl (6.00 g, 22.8

mmol) in tetrahydrofuran (50 ml) and ethanol (50 ml) was treated with

tin(II) chloride dihydrate (25.70 g, 113.9 mmol) and the mixture was

stirred at ambient temperature for 25 h. The solvent was evaporated and

the residue stirred with 2 N sodium hydroxide solution (240 ml) for 18 h.

The resulting suspension was extracted with dichloromethane (3 x 200

ml). The combined organic extracts were dried (MgSO4 and evaporated.

The residue was purified by flash chromatography (silica gel, 
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EtOAc/isohexane) to give 5.20 g of the title compound as a white

solid: IH NMR (360 MHz, CDC13) 8 2.39 (3H, 6.60 (1H, dd, J 2.8, 

Hz), 6.64-6.68 (1H, 6.94 (1H, t, J 8.9 Hz), 7.19-7.20 (2H, 7.30 (1H,

d, J 7.7 Hz), 7.33-7.37 (1H, m).

c) 5-Bromo-2-fluoro-2'-(methylthio)biphenyl

To a solution of 6-fluoro-2"-(methylthio)biphenyl-3-ylamine (0.3969

g, 1.70 mmol) in 1,4-dioxane (2.1 ml) was added 48% aqueous hydrobromic

acid (8 ml) and the mixture was cooled to 3°C before the dropwise addition

of sodium nitrite (0.1365 g, 1.98 mmol) in water (0.5 ml) over 5 min, while

the temperature was kept below 5°C. The resulting mixture was stirred at

4 1°C for 2 h 40 min then more sodium nitrite (0.0255 g, 0.37 mmol) in

water (0.1 ml) was added dropwise and the mixture was stirred at 30 C for

min. A cooled (30C) solution of copper(I) bromide (0.7443 g, 5.19 mmol)

in 48% hydrobromic acid (2.4 ml) was added and the mixture was stirred

at 3°C for 15 min then heated to 50°C for 1 h. The mixture was cooled to

ambient temperature, diluted with water (50 ml) and extracted with ethyl

acetate (4 x 35 ml). The combined organics were washed with 1 M

aqueous Na 2SO 3 solution (30 ml), then saturated aqueous NH4C1 solution

(30 ml), dried (MgS04), and evaporated to give a brown oil. Purification by

chromatography (silica gel, 0-2% EtOAc/isohexane) gave 0.2868 g of

the title compound as a white solid: 1H NMR (360 MHz, CDC13) 6 2.40 (3H,

7.04 (1H, t, J 8.8 Hz), 7.16-7.24 (2H, 7.32 (1H, d, J 7.7 Hz), 7.36-

7.51 (4H, m).

d) 5-Bromo-2-fluoro-2'-(methanesulfonyl)biphenyl

To a solution of 5-bromo-2 -fluoro-2'-(methylthio)biphenyl (0.1165 g,

0.392 mmol) in anhydrous dichloromethane (7 ml) under nitrogen, cooled

in an ice-water bath, was added portionwise, over 5 min, 3-

chloroperoxybenzoic acid 0.3086 g, 0.984 mmol). The mixture was

stirred for 30 min, the cooling bath was removed and stirring was
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continued for a further 6 h. The mixture was diluted with

dichloromethane (20 ml) and washed with 5% aqueous NaHCO3 (2 x 

ml), then saturated aqueous NaCI (10 ml), dried (MgSO4), and evaporated.

The residue was purified by flash chromatography (silica gel, 

EtOAc/isohexane) to afford 99.7 mg of the title compound as a

colourless oil: 1H NMR (360 MHz, CDC13) 6 2.90 (3H, 7.05 (1H, t, J 8.9

Hz), 7.37 (1H, dd, J 7.4, 1.4 Hz), 7.49 (1H, dd, J 6.5, 2.5 Hz), 7.51-7.55 (1H,

7.64 (1H, td, J 7.6, 1.5 Hz), 7.69 (1H, td, J 7.5, 1.5 Hz), 8.21 (1H, dd, J

7.7, 1.4 Hz).

e) 2-(6-Fluoro-2'-(methanesulfonyl)biphenyl-3-vl)-4,4.5.5-tetramethyl-

[1,3.21dioxaborolane

A mixture of 5-bromo-2-fluoro-2'-(methanesulfonyl)biphenyl (0.7013

g, 2.13 mmol), dried potassium acetate (0.4182 g, 4.26 mmol) and

bis(pinacolato)diboron (0.6223 g, 2.45 mmol) in 1,4-dioxane (4.9 ml) and

dimethylsulfoxide (0.1 ml) was degassed by bubbling nitrogen through the

mixture for 45 min. Dichloro[1,1'-bis(diphenylphosphino)ferrocene]-

palladium(II) dichloromethane adduct (52.2 mg, 0.0639 mmol) was added

and the mixture was stirred at 90°C under nitrogen for 16 h. After

allowing to cool, the mixture was filtered through glass fibre paper, and

the solid was washed with a little dichloromethane. The combined

filtrates were evaporated in vacuo and the residue was partitioned

between 2 M aqueous NaOH (10 ml) and diethyl ether (10 ml). The

aqueous layer was washed with more diethyl ether (10 ml), then acidified

to pH 6 with concentrated hydrochloric acid, while cooling in an ice bath,

causing a solid to precipitate. After leaving in a fridge overnight, the solid

was collected by filtration, washed with water and dried under vacuum to

leave 0.8088 g (100%) of the title compound as a pale grey solid: 1H NMR

(360 MHz, CDC13) 5 1.33 (12H, 2.87 (3H, 7.16 (1H, dd, J 8.4, 9.8 Hz),

7.38 (1H, dd, J 1.2, 7.2 Hz), 7.60 (1H, 7.66 (1H, 7.78 (1H, dd, J 1.4,

8.1 Hz), 7.85-7.89 (1H, 8.20 (1H, dd, J 1.1, 7.7 Hz).
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f) 7- [6-Fluoro-2'-(methanesulfonyl)biphenyl-3-yl-3-

trifluoromethylimidazo[1 [1,2,41triazine

This was prepared in 89% yield by a similar procedure to that

described in Example 3, step f, except using 7-bromo-3-

trifluoromethylimidazo triazine and 2-(6-fluoro-2'-

(methanesulfonyl)biphenyl-3-yl)-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane

instead of 7-bromo-3-(1-fluoro- 1-methylethyl)imidazo [1,2,4]triazine

and 3- [2-fluoro-5-(4,4,5 ,5-tetramethyl-[1,3,2] dioxaborolan-2-

yl)phenyllpyridine: 'H NMR (360 MHz, CDCl3 8 2.93 (311, 7.37 (1H, td,

J 1.6, 7.5 Hz), 7.47 (1H, dd, J 1.2, 7.4 Hz), 7.69 (1H, td, J 1.5, 7.8 Hz), 7.75

(1H, td, J 1.5, 7.4 Hz), 8.17-8.21 (211, in), 8.27 (111, dd, J 1.4, 8.0 Hz), 8.61

(111, 8.78 (1H, MS mlz 437 IiM+H]+. Anal. Found: C, 52.15; H,

2.85; N, 12.74%. Required for C19H12F4N4 0 2S: C, 52.29; H, 2.77; N,
12.84%.

EXAMPLE 22

1-Hvdroxy-1-methylethl)imidazo [1,2,41 triazin-7-yllbiphenyl-

2-carbonitrile

3'-(4,4,5,5-Tetramethyl- dioxaborolan-2-yl)biphenyl-2-

carbonitrile (see Example 1, step c) was coupled to 2-(7-bromoimidazo[1,2-

b] [1,2,4]triazin-3-yl)propan-2-ol in 29% yield using a similar procedure to

that described in Example 3, step f, to give a yellow solid: mp 166'C; 'H

NMR (360 MHz, CDC13 8 1.71 (611, 3.50 (111, br 7.49-7.71 (5H, in),

7.83 (111, 8.10 (1H1, mn), 8.27 (111, 8.31 (111, in), 8.79 (111, MS

mlz 356 
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EXAMPLE 23

[3-(3.5-Difluoropvridin-2-vl)-4-fluorophenvl imidazo [1.2-

b] [1,2,41triazin-3-vllpropan-2-ol

To a degassed mixture of 2,4,6-tribromo-3,5-difluoropyridine (4.26 g,

12.1 mmol), 2-(2-fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl-

[1,3,2]dioxaborolane (2.80 g, 10.4 mmol), aqueous sodium carbonate (10 ml

of a 2 M solution), and tetrahydrofuran (40 ml) was added

tetrakis(triphenylphosphine)palladium(0) (0.67 The mixture was then

stirred at 550 C for 48 h under an atmosphere of nitrogen. The reaction

mixture was then partitioned between water and ethyl acetate. The

organic layer was separated and evaporated, and the residue

chromatographed (silica gel, 20-40% CH2Cl2iisohexane) to afford 1.209 g of
2 ,4-dibromo-3,5-difluoro-6-(2-fluoro-5-nitrophenyl)pyridine as a solid: 1H

NMR (400 MHz, CDCls) 6 7.37 (1H, t, J 8.8 Hz), 8.38 (1H, 8.55 (1H, dd,

J 2.9, 6.1 Hz).

To 2,4-dibromo-3,5-difluoro-6-(2-fluoro-5-nitrophenyl)pyridine (1.20

g, 2.91 mmol) dissolved in dichloromethane (30 ml) was added

triethylamine (3 ml) and ethanol (80 ml), followed by 10% palladium on

carbon (0.536 The mixture was then shaken under an atmosphere of

hydrogen gas at 45 psi until complete reaction was indicated by TLC (0.25

to 3.5 The catalyst was then removed by filtration, and the solvent was

stripped at reduced pressure to afford 3-(3,5-difluoropyridin-2-yl)-4-

fluorophenylamine, which was used subsequently without further

purification: MS (ES m/z 225 

To 3 -(3,5-difluoropyridin-2-yl)-4-fluorophenylamine was added 1,4-

dioxanc (5 ml) and 48% aqueous hydrogen bromide (15 ml). The solution

was cooled to -10°C, and a solution of sodium nitrite (0.252 g) in water (1

ml) was added dropwise with stirring to maintain an internal temperature

below -50 C. The mixture was then stirred for a further 1 h at 0 to 

then a solution of copper(I) bromide (1.283 g) in 48% aqueous hydrogen
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bromide (5 ml) was added slowly with stirring to maintain a reaction

temperature below 10°C. The mixture was then stirred at 10°C for 1 h,

room temperature for a further hour, and then heated at 35°C for 0.5 h.

The reaction mixture was then cooled in an ice bath and 4 N aqueous

sodium hydroxide (41 ml) was added slowly with stirring, followed by 

aqueous ammonia (15 ml). The resulting mixture was extracted with

ethyl acetate. The organic extracts were evaporated and the residue

subjected to chromatography (silica gel, 10% EtO2/isohexane) to afford 2-

(5-bromo-2-fluorophenyl)-3,5-difluoropyridine (0.48 g) as a colourless solid:

MS m/z 288, 290 

To 2-(5-bromo-2-fluorophenyl)-3,5-difluoropyridine (0.746 g, 2.59

mmol) and bis(neopentyl glycolato)diboron (0.704 g) was added dry 1,4-

dioxane (9 ml) and dry dimethylsulfoxide (1.1 ml), followed by dry

potassium acetate (0.542 g) and dichloroll,1'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

(0.080 The mixture was thoroughly degassed with nitrogen, and then

stirred at 85°C for 24 h. On cooling to room temperature, 1 N aqueous

sodium hydroxide (24 ml) was added, and the mixture stirred for 0.5 h.

Diethyl ether was added and the aqueous phase was separated and

washed with diethyl ether. The organic extracts were washed with water,

and the combined aqueous phases were filtered, then acidified to pH 5 by

addition of 2 N aqueous hydrochloric acid (12 ml). The resulting solid was

collected by filtration, washed with water, and dried in vacuo at 60°C to

afford 0.618 g of 4 -fluoro-3-(3,5-difluoropyridin-2-yl)phenylboronic acid as

a colourless solid: 1H NMR (400 MHz, DMSO-d6) 8 8.69 (1H, d, J 2.3 Hz),

8.21 (2H, 7.94-8.14 (3H, 7.34 (1H, dd, J 8.2, 10.6 Hz).

To 4-fluoro-3-(3,5-difluoropyridin-2-yl)phenylboronic acid (0.40 g)

and 2-(7-bromoimidazo[1,2-b][1,2,4]triazin-3-yl)propan-2-ol (0.391 g) was

added tetrahydrofuran (5 ml) and 2 N aqueous sodium carbonate (1.5 ml).

Tetrakis(triphenylphosphine)palladium(0) (0.07 g) was added, the mixture

was thoroughly degassed with nitrogen, and then stirred at 60°C for 24 h.



WO 02/38568 PCT/GB01/04948

On cooling to room temperature, the reaction was partitioned between

water and ethyl acetate. The organic extracts were evaporated, and the

residue was subjected to chromatography (silica gel, 35% EtOAc/CH 2C2).

The product was crystallised from dichloromethane/isohexane, and the

resulting pale yellow solid was collected by filtration and dried in vacuo at

to afford the title compound: 1H NMR (400 MHz, DMSO-d6 8 1.56

(6H, 5.76 (1H, 7.58 (1H, dd, J 8.8, 10 Hz), 8.17 (1H, 8.29-8.36

(2H, 8.48 (1H, 8.74 (1H, d, J 2.3 Hz), 9.02 (1H, MS m/z 386

EXAMPLE 24

4-{2-Fluoro-5- [3-(1-hvdroxv-l-methylethyl)imidazo[1.2-b [1.2,41triazin-7-

vllphenvl}nicotinonitrile

4-Bromonicotinaldehyde was prepared using the method of Kelly et

al. (Tetrahedron Lett., 1993, 34, 6173-6176).

4-Bromonicotinonitrile was prepared from 4-bromonicotinaldehyde

by the method of D. B. Reitz et al. (Bioorg. Med. Chem. Lett., 1994, 4, 99-

104).

A mixture of 4-bromonicotinonitrile (1.00 g, 5.46 mmol), 2-(2-fluoro-

5-nitrophenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (1.90 g, 7.10

mmol) and potassium fluoride (1.05 g, 18.03 mmol) in tetrahydrofuran 

ml) was degassed with nitrogen for 30 min then treated with

tris(dibenzylideneacetone)dipalladium(0) (0.05 g, 0.05 mmol) followed by

tri-tert-butylphosphine (0.60 ml of a 0.2 M solution in 1,4-dioxane, 0.11

mmol) and then the reaction was stirred at ambient temperature for 

min before heating at 50°C for 1 h to complete the coupling. The slurry-

like reaction mixture was then diluted with water (100 ml) and stirred at

ambient temperature for 90 min. The resulting solid was collected by

filtration, washed with water then with isohexane, and finally dried under

vacuum over phosphorus pentoxide, to afford 4-(2-fluoro-5-nitrophenyl)-
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nicotinonitrile as a white solid: 1H NMR (400 MHz, CDC13) 8 7.44-7.52

(2H, 8.38-8.47 (2H, 8.95 (1H, d, J 5 Hz), 9.06 (1H, s).

A cooled suspension of 4-(2-fluoro-5-nitrophenyl)-

nicotinonitrile (1.28 g, 5.26 mmol) in ethanol (25 ml) and tetrahydrofuran

(25 ml) was treated with tin(II) chloride dihydrate (4.0 g, 190 mmol) and

the mixture was stirred to ambient temperature over 12 h. The solvent

was removed in vacuo and the residue treated with ice-cold 2 N sodium

hydroxide (40 ml). The resulting slurry was stirred for 60 min then

extracted with dichloromethane (2 x 30 ml). The organics were combined,

washed with water, brine, dried over anhydrous magnesium sulfate,

filtered and concentrated to give a yellow solid: 1H NMR (400 MHz, CDC13

6 3.70 (2H, br 6.70 (1H, dd, J 6, 3 Hz), 6.75-6.80 (1H, 7.04 (1H, t, J 9

Hz), 7.45-7.47 (1H, 8.81 (1H, d, J 5 Hz), 8.96 (1H, s).

4-(5-Amino-2-fluorophenyl)nicotinonitrile (0.65 g, 3.05 mmol) was

treated with 48% hydrobromic acid (25 ml) and the resulting suspension

stirred and cooled to 3°C (internal temperature). A solution of sodium

nitrite (0.24 g, 3.5 mmol) in water (1 ml) was then added dropwise over 

min keeping the internal temperature Stirring at <50 C was

continued for 2 h before pouring the reaction into a cooled (50C) solution of

freshly purified copper(I) bromide (1.53 g, 10.7 mmol) in 48% hydrobromic

acid (10 ml). The resulting purple reaction mixture was stirred at 5'C for

min then warmed to 50 0C for 20 min. The reaction was diluted with

ice-cold water (50 ml) and extracted with ethyl acetate (2 x 25 ml). The

organic extracts were combined, washed with 5% aqueous sodium sulfite

and saturated aqueous ammonium chloride, dried over anhydrous

magnesium sulfate, filtered and pre-adsorbed onto silica. Purification by

chromatography (silica gel, CH 2C12) afforded 4 -(5-bromo-2-fluorophenyl)-

nicotinonitrile as a white solid: iH NMR (400 MHz, CDC13) 5 7.17 (1H, t, J

9 Hz), 7.44-7.46 (1H, 7.57 (1H, dd, J 6, 2 Hz), 7.61-7.66 (1H, 8.87

(1H, d, J 9.00 (1H, d, J 1 Hz).
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A mixture of 4-(5-bromo-2-fluorophenyl)nicotinonitrile (0.94 g, 3.4

mmol), potassium acetate (0.67 g, 6.8 mmol) and bis(pinacolato)diboron

(0.85 g, 3.8 mmol) was dissolved in 1,4-dioxane containing 1% v/v

dimethylsulfoxide (35 ml) and this solution was degassed with nitrogen for

5 min. Dichloro[l,1'-bis(diphenylphosphino)ferrocene]palladium(II)

dichloromethane adduct (28 mg, 0.03 mmol) was then added and the

mixture was heated at 90°C for 16 h. After cooling to ambient

temperature the reaction was partitioned between ethyl acetate and

water. The organic phase was washed with brine, dried over anhydrous

magnesium sulfate, filtered and dried under reduced pressure to give 4-

fluoro-3-(4-nicotinonitrile)phenylboronic acid as a white solid: 1H NMR

(400 MHz, DMSO-d6) 8 7.43 (1H, dd, J 8, 10 Hz), 7.72 (1H, d, J 5 Hz), 7.95

(1H, d, J 8 Hz), 8.00-8.04 (1H, 8.29 (2H, 8.96 (1H, d, J 5 Hz), 9.16

(1H, s).

2-(7-Bromoimidazo 11,2,4]triazin-3-yl)propan-2-ol (150 mg,

0.584 mmol) (from Example 13), sodium carbonate (2 N aqueous solution,

0.93 ml, 1.87 mmol) and 4-fluoro-3-(4-nicotinonitrile)phenylboronic acid

(226 mg, 0.93 mmol) in N,N-dimethylacetamide (3 ml) was degassed with

nitrogen for 15 min. Tetrakis(triphenylphosphine)palladium(0) (34 mg,

0.05 mmol) was added and the mixture heated at 80°C for 18 h. The

mixture was allowed to cool to ambient temperature, diluted with water

ml) and saturated sodium hydrogencarbonate solution (20 ml), then

extracted with ethyl acetate (2 x 75 ml). The combined organic fractions

were dried over anhydrous sodium sulfate and evaporated to dryness. The

resulting oil was purified by chromatography (silica gel, EtOAc) to give the

title compound as a white powder: 1H NMR (360 MHz, CDC13 5 1.71 (6H,

7.42 (1H, t, J 9.8 Hz), 7.57 (1H, d, J 7.2 Hz), 8.14-8.17 (1H, 8.24

(1H, d, J 2.2 Hz), 9.80 (1H, 8.90 (1H, 9.04 (1H, s).
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EXAMPLE 

6,2'-Difluoro-5'- 1-fluoro-1-methylethyl)imidazo rl.2-bI [1 .2.4]triazin-7-

vllbiphenvl-2-carbonitrile

This was prepared in 85% yield by a similar procedure to that

described in Example 3, step f, except using 6,2'-difluoro-5'-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)biphenyl-2-carbonitrile instead of 3-

[2-fluoro-5-(4,4,5,5-tetramethyl- [1,3,2]dioxaborolan-2-yl)phenyllpyricline:

mp 187-188'C (CH2Cl2-EtOAc-isohexane); 'H NMR (360 MHz, CDCl3

1.84 (6H, d, J 22.1 Hz), 7.40 (1H, t, J 9.3 Hz), 7.48 (1H, td, J 8.6, 1.2 Hz),

7.56 (1H, td, J 7.8, 5.1 Hz), 7.65 (11, dd, J 7.8, 0.9 Hz), 8.15-8.20 (2H, in),

8.31 (1H, 8.80 (1H, d, J 1.2 Hz); MS m/z 394 

EXAMPLE 26

7-L3-(3 .5-Difluoropvridin-2-vl)-4-fluorophenyll 1-fluoro-1-methylethvl)-

imidazo [1,2,41]triazine

To 4 -fluoro-3-(3,5-difluoropyridin-2-yl)phenylboronic acid (0.08 g)

and 7 -bromo-3-(l-fluoro-1-methylethyl)imidazo triazine (0.06

g, 0. 23 minol) was added dry potassium phosphate 3 dichloro 1'-

bis(diphenylphosphino)ferrocenelpalladium(II) dichioromethane adduct

(0.04 g) and dry NN-dimethylformamide (3 ml). The mixture was

degassed, then stirred for 24 h at 80'C under an atmosphere of dry

nitrogen. The reaction was cooled to ambient temperature, and the

solvent was stripped at reduced pressure. The residue was boiled with

toluene (25 ml), and filtered hot. The filtrate was evaporated and the

residue subjected to preparative thin layer chromatography (silica gel;

MeOH-/CH 2Cl2 The recovered product was crystallised from hot
toluene/isohexane to afford the title compound as a yellow solid: 'H NMR

(400 MHz, DMSO-d 6 8 1.80 (6H, d, J 22.1 Hz), 7.60 (1H, dd, J 8.8, 9.8 Hz),
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8.18 (11, in), 8.32 (1H, mn), 8.37 (1H, in), 8.59 (1H1, 8.74 (1H, d, J 2.3

Hz), 9.03 (1H1, MS m/z 388 

EXAMPLE 27

4.6,2'-Trifluoro-5'4[3-(1-fluoro-1-methvlethyl)imidazo [1.2.4]triazin-7-

yllbiphenyl-2-carbonitrile

a2-Ainino-3,5-difluorobenzonitrile

A mixture of 2,3,5-trifluorobenzonitrile (25.0 g, 159 nimol) and

ethanol (300 ml) pre-saturated with ammonia gas was heated at 120'C in

an autoclave for 8 h. The mixture was allowed to cool to ambient

temperature and evaporated to dryness. The residue was partitioned

between water (1 1) and ethyl acetate (1 The organic layer was dried

over anhydrous magnesium sulfate, filtered and eva porated. The residue

was purified by flash chromatography (silica gel, 0H2C12 to afford 3.7 g

of the title compound as a cream solid: 111 NMR (360 MHz, CDCl3 8i

4.08 (2H1, 6.60-6.64 (1H, mn), 6.67-6.72 (1H1, in).

b) 2-Bromo-3 

This was prepared in 77% yield by a similar procedure to that

described in Example 4, but using 2-am-ino-3,5-difluorobenzonitrile instead

of 5'-amnino-4,2'-difluorobiphenyl-2-carbonitrile to afford a pale white solid:

'H NMR (360 MHz, CDCL3 8i 7.17 (111, td, J 8.1, 2.8 Hz), 7.28 (1H, ddd, J

7.4, 2.8, 1.6 Hz).

c) 4,6,2'-Trifluoro-5'-nitrobiphenyl-2-carbonitrile

This was prepared in 79% yield by a similar procedure to that

described in Example 9, step a, but using 2-bromo-3,5-difluorobenzonitrile

instead of 2-chioronicotinonitrile to give, after flash chromatography (silica

gel, 10% EtOAc/isohexane then 30% CH2Clj/isohexane), a solid: 'H NMR
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(360 MHz, CDCla) 8 7.27 (11, in), 7.39-7.45 (211, in), 8.36 (111, dd, J 

2.8 Hz), 8.43 (1H, ddd, J 9.0, 4.3, 2.8 Hz).

d) 5'-Amino-4,6,2'-trifluorobiphenyl-2-carbonitrile

This was prepared in 74% yield by a similar procedure to that

described in Example 21, step b, but using 4,6,2'-trifluoro-5'-nitrobiphenyl-

2-carbonitrile instead of 2-fluoro-2'-methylthio-5-nitrobiphenyl to afford an

off-white solid: 'H NMR (360 MHz, CDCl3 8 3.67 (2H1, 6.64 (1H, dd, J

5.6, 2.8 Hz), 6.76 (111, ddd, J 8.7, 4.1, 3.0 Hz), 7.02 (111, t, J 9.0 Hz), 7.17

(1H, td, J 8.6, 2.5 Hz), 7.32 (1H, ddd, J 7.6, 2.5, 1.4 Hz).

e) 5'-Bromo-4,6,2'-trifluorobiphenyl-2-carbonitrile

This was prepared in 52% yield by a similar procedure to that

described in Example 4, but using 5'-amino-4,6,2'-trifluorobiphenyl-2-

carbonitrile instead of 5'-amino-4,2'-difluorobiphenyl-2-carbonitrile to

furnish a yellow solid: 1H NMR (360 MHz, CDCl3 8 7.14 (1H1, t, J 9.0 Hz),

7.21 (1H1, ddd, J 9.0, 8.3, 2.5 Hz), 7.35 (1H1, ddd, J 7.5, 2.5, 1.4 Hz), 7.51

(1H, dd, J 6.3, 2.5 Hz), 7.61 (1H1, ddd, J 8.9, 4.6, 2.5 Hz).

f) .5-Dimethyl- [1,3,21 dioxaborinan-2-yl)-4,6 .2'-trifluorobiphenyl-2-

c arbonitrile

This was prepared in 73% yield by a similar procedure to that

described in Example 4, but using 5'-bromno-4,6,2'-trifluorobiphenyl-2-

carbonitrile instead of 5'-bromo-4 ,2'-difluorobiphenyl-2-carbonitrile, to give

a brown solid: 'H NMR (360 MHz, CDCla) 6 1.03 (611, 3.76 (4H1, 7.15-

7.22 (211, in), 7.32 (111, ddd, J 7.6, 2.5, 1.5 7.81 (111, dd, J 7.7, 1.5 Hz),

7.8 5 (111, ddd, J 8.4, 5.6, 1.4 Hz).-
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g) 4,6,2'-Trifluoro-5'-r3-(1-fluoro-l-methylethyl)imidazo 11.2-
bIl 1,2,4ltriazin-7-vllbiphenyl-2-carbonitrile

This was prepared in 4% yield by a similar procedure to that

described in Example 3, step f, except using 5'-(5,5-dimethyl-

[l,3,2ldioxaborinan-2-yl)-4,6,2'-trifluorobiphenyl-2-carbonitrile instead of

3-[2-fluoro-5-(4,4,5,5-tetramethyl-[l,3,2Idioxaborolan-2-yl)phenyllpyridine

to afford a yellow solid: lIF NMR (400 MHz, ODd 3q) 8 1.84 (6H, d, J 22.1

Hz), 7.23-7.28 (1H, in), 7.38-7.43 (211, in), 8.14-8.19 (2H1, mn), 8.37 (1H, in),

8.30 (111, 8.80 (1H, d, J 1.2 Hz); MS mlz 412 

EXAMPLE 28

14-Fluoro-3-(3-fluoropvridin-2-yl)phenyll imidazo 11.2-b] [l .2.41 triazin-3-

yllpropan-2-ol

To 2-bromo-3-fluoropyridine (1.198 g, 6.807 inmol), prepared

according to the procedure of Queguiner et al. (Tetrahedron, 1983, 39,
2009-21), and 2-(2-fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl-

[1,3,2]dioxaborolane (2.72 g, 10.2 inmol), in dry tetrahydrofuran (20 ml)

under an atmosphere of nitrogen, was added potassium fluoride (2.0 g),

water (1.0 ml) and tris(dibenzylideneacetone)dipalladiuin(0) (0.139 The

mixture was thoroughly degassed, then a solution of tri-tert-

butyiphosphine (3.05 ml of a 0.1 M solution in 1,4-dioxane) was added.

The mixture was stirred at 350C for 18 h. The reaction was partitioned

between dichloromethane and water, the organic phase separated,

evaporated, and the residue chromatographed (silica gel; CH2Cl2) to afford

3-fluoro-2-(2-fluoro-5-nitrophenyl)pyridine as a white solid (1.485 MS

mnlz 236 [M±HI+.

3-Fluoro-2-(2-fluoro-5-nitrophenyl)pyridine (1.0 g) was dissolved in

dichioromethane (25 ml) and diluted with ethanol (50 ml). Platinum oxide

(0.1 g) was added, and the mixture shaken on a Parr hydrogenation

apparatus under an atmosphere of hydrogen at 45 psi for 4 h. The
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reaction was filtered and the filtrate evaporated, to afford 4-fluoro-3-(3-

fluoropyridin-2-yl)phenylam-ine, which was used without further

purification: 19F NMR (400 MHz, CDC13) 8 128.48 (iF, d, J 36 Hz), 122.66

(IF, d, J 36 Hz).

4-Fluoro-3-(3-fluoropyridin-2-yl)phenylamine was subjected to

reaction with sodium nitrite, in hydrobromic acid in the presence of

copper(I) bromide, according to the method of Example 23. 2-(5-Bromo-2-

fluorophenyl)-3-fluoropyridine was obtained by chromatography (silica gel,

CH2Cl2 as a pink solid: MS mlz 270, 272 [M 

2-(5-Brom-o-2-fluorophenyl)-3-fluoropyridine was then transformed

into 4-fluoro-3-(3-fluoropyridin-2-yl)phenylboronic acid by the method of

Example 23: 1H1 NMR (400 MHz, DMSO-d6) 8 8.58 (1H, in), 8.19 (2H, s),

8.04 (1H, dd, J 1.8, 8 Hz), 7.95 (1H1, in), 7.86 (1H, in), 7.57 (1H1, in), 7.31

(1H1, dd, J 8.2, 10.6 Hz).
4 -Fluoro-3-(3-fluoropyridlin-2-yl)phenylboronic acid (50 mg, 0.21

minol) was coupled to 2-(7-bromoimnidazo [1,2,41 triazin-3-yl)propan.

2-ol (52 ing, 0.20 mmol) using the method of Example 20. Purification by

chromatography (silica gel, 3%1 MeOIFCH 2Cl2 gave the title compound as

a yellow solid: 1H NMR (400 MHz, CDCla) 8 1.71 (611, 3.34 (111, 7.34

(1H, t, J 9 Hz), 7.39-7.43 (1H, mn), 7.54-7.59 (111, in), 8.13-8.17 (111, m),

8.27 (1H, 8.30 (11, dd, J 7, 2 Hz), 8.58-8.61 (111, in), 8.77 (1H, MS

m/z 368 [M+HL+.

EXAMPLE 29

[4-Fluoro-3-(5-fluoropvyridin-2-yl)phenyllimidazo [1 .2.4]triazin-3-

vii propan-2-ol

This compound was made in the same way as described for Example

28, substituting 2-bromo-5-fluoropyridine for 2-broino-3-fluoropyridine in

the first step, to give the title compound as a yellow solid: mp 222'C; 1H

NMR (360 MHz, CDCla) 8 1.72 (6H1, 3.33 (11, br 7.29-7.55 (2H1, in),
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7.86-7.81 (2H, mn), 8.29 (1H, 8.62-8.65 (2H, 8.78 (iR, MS (ES+)

mlz 368 Anal. Found: C, 61.98; H, 4.15; N, 18.71%. Required for

CigHI5F2N50: C, 62.12; H, 4.12; N, 19.06%.

EXAMPLE 

2- f7-(4-Fluoro-3-(pyvridin-2-yl)phenyl)imnidazo [1,2.4]triazin-3-yll 

propan-2-ol

4-Fluoro-3-(pyridin-2-yl)phenylboronic acid (38 mg, 0.18 mmol) was

coupled to 2-(3-bromoimidazo [1,2 ,4lltriazin-7--yl)propan-2-ol (43 mng,

0.17 mmol) using the method described in Example 20. Purification by

chromatography (silica gel, 3% MeOJJJCH 2Cl2 gave the title compound as
a yellow solid: lfl NMR (400 MHz, CDC13) 8 1.71 (6H, 3.33 (1H, 7.30-

7.35 (2H, in), 7.80 (1H, td, J 8, 2 Hz), 7.85-7.89 (1H, in), 8.07-8.11 (1H, mn),
8.30 (1H, 8.66 (111, dd, J 7, 2 Hz), 8.76-8.79 (2H, in); MS mlz 350

[M+HjJ±.

EXAMPLE 31

2- 7 4 -Fluoro-3-(pyridazin-3-yl)phenyl)imidazo [1 2-bl [1.2,4Itriazin-3-:Yl 

propan-2-ol

A degassed solution of 3-chloropyridazine (1.96 g, 17 mol)

(prepared according to Werinuth et al. in J. Med. Chem., 1997, 30, 239-

249) and 2 -(2-fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl-

[1,3,2ldioxaborolane (6.86 g, 25 inmol) was formed in 1,4-dioxane (20 ml).

Potassium phosphate (16 g, 76 mniol.) and dichlorolil,1'-

bis(diphenylphosphino)ferrocenelpalladium(II) dichloromethane adduct

(700 mg, 0.9 minol) were added and the mixture stirred at 500C for 72 h.

The reaction mixture was adsorbed onto silica gel and purified by

chromatography over silica gel using ethyl acetate as eluent. Further

purification by chromatography (silica gel, CH 2C12 then crystallisation
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from toluene/isohexane, gave 3-(2-fluoro-5-nitrophenyl)pyridazine as a

white solid: 'H NMR (400 MHz, CDCls) 8 9.27 (1H, dd, J 5, 2 Hz), 9.18

(111, dd, J 7, 3 Hz), 8.36-8.41 (1H, in), 8.00-8.04 (111, in), 7.63 (1H, dd, J 9,

Hz), 7.39 (1H1, dd, J 10, 9 Hz).

3-(2-Fluoro-5-nitrophenyl)pyridazine (348 mg, 1.6 minol) was

reduced by the method of Example 20 over 8 h to give 4-fluoro-3-

(pyridazin-3-yl)phenylamine as an oil: MS mlz 301 

4-Fluoro-3-(pyridazin-3-yl)phenylamine (226 mg, 1.2 mmol) was

bromo-deaminated by the method of Example 20 to give 3-(5-bromo-2-

fluorophenyl)pyridazine as an off-white solid: 'H NMR (400 MHz, CDC13) 8i

9.20 (1H, dd, J 1, 5 Hz), 8.37 (1H, dd, J 3, 7 Hz), 7.94-7.98 (1H1, in), 7.54-

7.60 (2H, mn), 7.11 (1H1, dd, J 9, 11 Hz).

3-(5-Bromo-2-fluorophenyl)pyridazine (304 mg, 1.20 iniol) was

reacted with bis(neopentyl glycolato)diboron (298 mg, 1.32 mmol) using

the method of Example 20 to give 4-fluoro-3-(pyridazin-3-yl)phenylboronic

acid as a white solid: MS m/lz 219 

4-Fluoro-3-(pyridazin-3-yl)phenylboronic acid (50 mg, 0.23 mmol)

was coupled to 2-(7-bromoimidazo fl,2,4]triazin-3-yl)propan-2-ol (56

ing, 0.22 mmol) using the method of Example 20. Purification by

chromatography (silica gel, 3% MeOICH2Cl2 gave the title compound as

a yellow solid: 'H NAMR (400 MHz, CDC13 8 1.72 (61T, 7.37 (1H, dd, J

11, 9 Hz), 7.60 (111, dd, J 9, 5 Hz), 8.04 (1H, dt, J 9, 2 Hz), 8.14-8.19 (111,

in), 8.31 (11, s) 8.82 (1H, 8.90 (1H, dd, J 7, 2 Hz), 9.22 (1H, dd, J 5, 2

Hz); MS n~iz 351 [M 

EXAMPLE 32

2-[7-(4-Fluoro-3-(pyriiidin-4-yl)phenyl)imidazo [1,2,41 triazin-3-yIL-

propan-2-ol

2,4-Dichioropyriinidine (2.0 g, 13 inmol) was coupled to 2-(2-fluoro-

5-nitrophenyl)-4,4,5,5-tetrainethyl- [1,3,21 dioxaborolane (3.9 g, 15 inmol)
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using the method of Example 20. Purification by chromatography (silica

gel, 20% isohexane/CH2C 2 gave 2-chloro-4-(2-fluoro-5-nitrophenyl)-

pyrimidine as a white solid: IH NMR (400 MHz, CDCL3 6 7.40 (1H, dd, J

9 Hz), 7.85 (1H, dd, J 5, 2 Hz), 8.38-8.43 in), 8.77 (1H, d, J 9.16

(1H, q, J 3 Hz).

A solution of 2 -chloro-4 -(2-fluoro-5-nitrophenyl)pyrinaidine (800 mg,
3.2 inmol) in ethanol (300 ml) was reduced under 40 psi hydrogen with

platinum(IV) oxide (100 mng) for 30 minutes then filtered to give a solution

of 3-(2 -chloropyrimidin-4-yl)-4-fiuorophenylamiine: MS mlz 224

IiM+HI+.

To the solution of 3 2 -chloropyrimidin-4-yl)-4-fluorophenylamnine

from above was added triethylamine (0.48 nil, 3.15 minol) and palladiuml-

on active carbon (100 ing, 10% palladium) and the mixture was reduced

under 40 psi hydrogen for 30 minutes. The mixture was filtered and the
solvent removed to give 4 -fluoro-3-(pyrimidin-4-yl)phenylan-iine as a

yellow solid: MS mlz 190 
4 -Fluoro-3-(pyrimidin-4-yl)phenylamine (1.0 g, 5.3 mmol) was

bromo-deami-nated using the method of Example 20 to give 4-(5-bromo-2.

fluorophenyl)pyrimidine as a white solid: 1H NMR (400 MHz, CDCl3

7.10 (1H, dd, J 11, 9 Hz), 7.56-7.60 (iH, in), 7.83-7.85 (1H, in), 8.36 (1H,

dd, J 7, 3 Hz), 8.81 (1H, d, J 6 Hz), 9.32 (1H, d, J 1 Hz).

4-(5-Bromo-2-fluorophenyl)pyrimidine (503 mg, 2.0 inmol) was
reacted with bis(neopentyl glycolato)diboron (494 mng, 2.2 minol) using the

method of Example 20 to give 4 -fluoro-3-(pyrimidin-4-yl)phenylboronic

acid as a tan solid: MS m/z 219 
4 -Fluoro-3-(py-rimidin-4-yl)phenylboronic acid (50 ig, 0.23 inmol)

was coupled to 2-(7-bromoimidazo [1,2,41 triazin-3-yl)propan-2-ol (56
mg, 0.22 inmol) using the method of Example 20. Purification by
chromatography (silica gel, 3% MeOHICH 2CI2 then recrystallisation from

hot toluene gave the title compound as a yellow solid: 1H NMR (400 MHz,
DMS0-d6) 8 1.57 (6H, 5.77 (1H, 7.62 (111, dd, J 11, 9 Hz), 7.98-8.01
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(1H, in), 8.28-8.33 (1H, mn), 8.49 (1H1, 8.80 (1H, dd, J 7, 2 Hz), 8.97 (1H,

d, J 5 Hz), 9.05 (1H, 9.38 (1H, d, J 1 Hz); MS mlz 351 

EXAMPLE 33

2- [7-(4-Fluoro-3-(pvridazin-4-,yl)phenyl)iinidazofl, 2-bI [1.2.4ltriazin-3-vll 

propan-2-ol

To a solution of 3-bromo-4-fluoronitrobenzene (2 g, 9.1 inmol) in

tetrahydrofuran (30 ml) was added triethylamine (1.9 ml, 13.6 mmol),

triinethylsilylacetylene (1.9 ml, 13.6 iniol), triphenyiphosphine (60 mg,

0.23 mmol) and dichlorobis(triphenylphosphine)palladium(II) (319 mg,

0.46 mino]). After stirring at room temperature for 20 minutes copper(I)

iodide (17 mng, 0.09 inmol) was added and the mixture left to stir for 18 h

at room temperature. The reaction mixture was quenched into isohexane

(150 mlA) and filtered through a plug of silica using isohexane as eluent.

The solvent was removed in vacuo to leave 

phenylethynyl)triinethylsilane as a brown solid: IH NMR (360 MHz,

CDCls) 6 0.10 (9H, 7.02 (iH, dd, J 8, 1 Hz), 7.97-8.02 (1H, mn), 8.17 (1H,

dd, J6, 3 Hz).

A solution of 1,2,4,5-tetrazine (0.53 M in dichloroinethane) was

prepared by the method of H. C. van der Plas et cii. (J Heterocyci. Chern.,

1987, 24, 545-548). 2 -Fluoro-5-nitrophenylethynyl)triinethylsilane (8.8 g,

37.1 mmol) and 1,4-dioxane were added to a solution of 1,2,4,5-tetrazine

ml, 18.6 inmol, 0.53 M in dichloromethane). The dichloroinethane was

distilled off and the dioxane solution was stirred at reflux for 36 h. The

solvent was removed to leave a brown oil. Purification by chromatography

(silica gel, 0-1% MeOII/CH 2C 2 gave 4-(2-fluoro-5-nitrophenyl)-5-

trimethylsilanylpyridazine as a brown oil: MS rnlz 292 [M+HI+ and

249 [IM 3CH2

A solution of 4 -(2-fluoro-5-nitropheny1>-5-triinethylsilanyl-

pyridazine (5.25 g, 18.0 iniol) was formed in NN.-dimethylformamnide 
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ml) with water (1 ml). Potassium fluoride (2.10 g, 36.1 mmol) was added

and the mixture stirred at room temperature for 18 h. The reaction

mixture was added to ethyl acetate (100 ml) and washed with water (4 x

100 ml) then brine (50 ml). The organic phase was dried over magnesium

sulphate, filtered and the solvent removed to leave an orange brown solid.

Purification by chromatography (silica gel, 50% EtOAc/isohexane) then

recrystallisation from dichloromethane with isohexane gave 4-(2-fluoro-5-

nitrophenyl)pyridazine as light brown crystals: iH NMR (360 MHz, CDCla)

8 7.45 (1H, t, J 9 Hz), 7.70-7.74 (1H, 8.38-8.43 (1H, 8.49 (1H, dd, J

6, 3 Hz), 9.37 (1H, dd, J 5, 1 Hz), 9.46-9.48 (1H, m).

4-(2-Fluoro-5-nitrophenyl)pyridazine (1.67 g, 7.62 mmol) was

reduced using the method of Example 20 to give 4-fluoro-3-(pyridazin-4-

yl)phenylamine as an orange solid: MS m/z 190 

4-Fluoro-3-(pyridazin-4-yl)phenylamine (500 mg, 2.64 mmol) was

bromo-deaminated using the method of Example 20 to give 4-(5-bromo-2-

fluorophenyl)pyridazine as a white solid: 1H NMR (360 MHz, CDC13) 8 7.16

(1H, dd, J 9, 1 Hz), 7.57-7.62 (1H, 7.63-7.66 (2H, 9.29 (1H, dd, J 

1 Hz), 9.39-9.41 (1H, m).

4-(5-Bromo-2-fluorophenyl)pyridazine (1.0 g, 3.95 mmol) was

reacted with bis(neopentyl glycolato)diboron (982 mg, 4.35 mmol) using

the method of Example 20 to give 4 -fluoro-3-(pyridazin-4-yl)phenylboronic

acid: MS m/z 219 

4-Fluoro-3-(pyridazin-4-yl)phenylboronic acid (300 mg, 1.38 mmol)

was coupled to 2-(7-bromoimidazo [1, 2 4 ]triazin-3-yl)propan-2-ol (100

mg, 0.39 mmol) using the method of Example 20. Purification by

chromatography (silica gel, 3% MeOH/CH2 C12) then dissolving in toluene

and washing with water followed by recrystallisation from hot toluene

with isohexane gave the title compound as a yellow solid: 1H NMR (400

MHz, CDC13) 6 1.73 (6H, 3.23 (1H, 7.41 (1H, dd, J 10, 9 Hz), 7.75-

7.78 (1H, 8.08-8.13 (1H, 8.28 (1H, 8.31 (1H, dd, J 7, 2 Hz), 8.83
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(11, 9.32 (1H, dd, J 5, 1 Hz), 9.50-9.52 (11, in); MS m/z 351

EXAMPLE 34

4-loo531hdo b 124tizn7

4-{-Flor-5-F3- 1hvdox-1-methvlethyl)imidazo 24tain-

yll phenvyl 

A solution of 4-chloropyrimidine-5-carbonitrile in diethyl ether (8.3

mmol in 250 ml) was formed by the method of H. Bredereck, Chem. Ber.,

1967, 100, 3664-3670. 1,4-Dioxane (50 ml) was added and the diethyl

ether was distilled off under reduced pressure. 2-(2-Fluoro-5-nitrophenyl)-

4,4,5,5-tetranethyl-[1,3,2dioxaborolane (2.4 g, 9.1 mmol) and caesium

carbonate (5.4 g, 16.6 mmol) were added and the mixture was degassed.

Dichioro 1'-bis(diphenylphosphino)ferrocenelpalladium(II)

dichioromethane adduct (50 mg, 0.06 mmol) was added and the mixture

stirred at 85'C for 18 h. The solvent was removed under reduced pressure.

Purification by chromatography (silica gel, 50-100% CH2Cl2lisohexane)

then recrystallisation from dichioroinethane/isohexane gave 4-(2-fluoro-5-

as a pink solid: 1H1 NMR (400 MHz,

CDCla) 8 7.49 (1H, t, J 9 Hz), 8.48-8.53 (1H1, in), 8.65 (1H, dd, J 6, 3 Hz),

9.16 (1H, 9.53 (1H, s).

4-(2-Fluoro-5-nitrophenyl)pyrinmidine-5-carbonitrile (250 mg, 1

mmol) was reduced using the method of Example 20 to give 4-(5-amino-2-

as an orange solid: MS m/z

215 IIM±H]+.

4-(5-Ainino-2-fluorophenyl)pyrimidine-5-carbonitrile (219 mg, 1

m-mol) was bromo-deaminated using the method of Example 20 to give 4-

(5-bromo-2-fluorophenyl)pyrimidine-5-carbonitrile as a white solid: 'H

NMR (360 MHz, CDCl3 8 7.20 (1H, t, J 9 Hz), 7.68-7.73 (iH, in), 7.82 (1H,

dd, J 6, 2 Hz), 9. 10 (iHl, 9.47 (111, s).
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4 -(5-Bromo-2-fluorophenyl)pyrimidine-5-carbonitrile (150 mg, 

namol) was reacted with bis(neopentyl glycolato)diboron (134 nag, 0.6

mmol) using the method of Example 20 to give 4-(5-.boronic acid-2-fluoro-

acid amnide as a tan solid: MS mlz

262 

acid-2-fluorophenyl)pyrimidine-5-carboxylic acid amide

(163 mg, 0. 6 mimol) was coupled to 2-(7-bromoimidazo [l,2,4]triazin-

3-yl)propan-2-ol (161 mg, 0.6 mmol) using the method of Example 

Purification by chromatography (silica gel, 10% MeOH/CH 2Cl2 gave 4-12-

fluoro-5-[3-(1-hydroxy-1-methylethyl)imidazo[11,2-bI [1,2,4lltriazin-7-

acid amide as a yellow solid: 1H NMR

(400 MHz, DMSO-d 6 8 1.56 5.77 (1H, 7.49 (1H1, dd, J 9, 1 Hz),

7.70 (1H, 8.19 (11H, 8.26-8.30 (1H, in), 8.39 (1H, dd, J 7, 2 Hz), 8.46

(1H, 9.02 (1H, 9.03 (1H, 9.40 (1H, MS mlz 394 

A suspension of 4-{2-fluoro-5- 13-(-hydroxy-1-methylethyl)-

imidazo[1,2-b] [l,2 4 ]triazin-7-yllphenyllpyrimidine-5-carboxylic acid

amide (50 mg, 0.13 mmol) was formed in dry toluene (50 ml). Dibutyltin

oxide (6 mg, 0.03 minol) was added and the mixture heated at reflux for 18
h. The solvent was removed under reduced pressure then purification by

chromatography (silica gel, 3% MeOH/CH 2Cl2 gave the title compound as

a yellow solid: IH NMR (400 MHz, CDC13 6 1.72 (6H, 3.23 (1H, 7.45
(1H, dd, J 9, 1 Hz), 8.24-8.29 (1H, mn), 8.30 (111, 8.42 (1H1, dd, J 7, 2 Hz),

8.81 (1H, 9.14 (1H, 9.51 (1H, MS mlz 376 fM±H]l+.

EXAMPLE835

[3-(3,5-Difluoropvridin-2-l)Dhenvl] imidazo [1 .2-bI [1.2,41 triazin-3-vll-

propan-2-ol

A degassed solution of 3-nitrophenylboronic acid (0.47 g, 2.8 inmol)
and 3,5-difluoro- 2 4 ,6-tribromopyridine (2 g, 5.7 minol) was formed in

tetrahydrofuran (30 ml) with aqueous sodium carbonate (3 ml, 2 M).
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Tetrakis(triphenylphosphine)palladium(0) (100 mg, 0.09 mmol) was added

and the mixture stirred at 65°C for 48 hours. The reaction was allowed to

cool to room temperature then poured into water (50 ml) and extracted

with ethyl acetate (3 x 30 ml). The organic phases were combined, dried

over anhydrous magnesium sulphate, filtered and evaporated to a brown

solid. Purification by chromatography (silica gel, 33% CH2Cl2/isohexane)

gave 2,4-dibromo-3,5-difluoro-6-(3-nitrophenyl)pyridine as a white solid:

1H NMR (400 MHz, CDCls) 6 7.70 (1H, t, J 7 Hz), 8.28-8.36 (2H, 8.83

(1H, s).

A solution of 2,4-dibromo-3,5-difluoro-6-(3-nitrophenyl)pyridine (190

mg, 0.48 mmol) was formed in ethanol (150 ml). Triethylamine (0.13 ml,

0.97 mmol) and palladium on activated carbon 80 mg) were added

and the mixture reduced under 40 psi hydrogen for 30 minutes. The

mixture was then filtered and the solvent removed under reduced pressure

to give crude 3-(3,5-difluoropyridin-2-yl)phenylamine as a white solid: MS

(ES m/z 207 

3-(3,5-Difluoropyridin-2-yl)phenylamine (126 mg, 0.61 mmol) was

bromo-deaminated using the method of Example 20 to give 2-(3-bromo-

as a white solid: MS (ES m/z 270 and 272

2-(3-Bromophenyl)-3,5-difluoropyridine (80 mg, 0.30 mmol) was

reacted with bis(neopentyl glycolato)diboron (74 mg, 0.33 mmol) using the

method of Example 20 to give 3-(3,5-difluoropyridin-2-yl)phenylboronic

acid as a tan solid: MS (ES miz 236 

3-(3,5-Difluoropyridin-2-yl)phenylboronic acid (25 mg, 0.11 mmol)

was coupled to 2-(7-bromoimidazo[l,2-b] [1,2,4]triazin-3-yl)propan-2-ol (27

mg, 0.11 mmol) using the method of Example 20. Purification by

chromatography (silica gel, 3% MeOH/CH 2C12 gave impure product as a

yellow solid. The product was then dissolved in hydrochloric acid (2 N, 

ml), filtered and washed with diethyl ether (2 x 20 ml). The acid solution

was cooled to 0°C and neutralised with saturated aqueous sodium
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hydrogencarbonate and extracted with ethyl acetate (3 x 20 ml). The

combined organic phases were dried over anhydrous magnesium sulphate,

filtered and evaporated to give the title compound as a yellow solid: 1H

NMR (400 MHz, CDC13) 8 1.72 (6H, 3.35 (1H, 7.32-7.38 (1H, 7.64

(1H, t, J 8 Hz), 7.95-7.98 (1H, 8.10-8.13 (1H, 8.33 (1H, 8.48 (1H,

d, J 3 Hz), 8.60-8.61 (1H, 8.79 (1H, MS m/z 368 

EXAMPLE 36

7-r3-(1-Methvl-1H-pyrazol-3-vl)phenvll-3-trifluoromethylimidazo 1,2-

bl [1,2,41triazine

To a solution of 3-(3-bromophenyl)pyrazole (1.0 g, 4.4 mmol) in DMF

ml) at 0°C was added sodium hydride (240 mg of a 60% dispersion in

mineral oil, 7.0 mmol). After stirring for 15 min at 0 C the mixture was

warmed to 25'C and stirred for a further 15 min. Methyl iodide (0.38 ml,

6.1 mmol) was added and the solution stirred at 25'C for 3 h. After this

time the solvent was removed in vacuo and the residue was partitioned

between ethyl acetate (20 ml) and water (20 ml). The organic layer was

separated, dried (MgSO4 and evaporated. The residue was

chromatographed (silica gel, 5% EtOAc/CH 2Cl2) to give two products. The

less polar product was isolated as a colourless oil (0.822 g, 79%) and

identified as 3-(3-bromophenyl)-l-methyl-1H-pyrazole: iH NMR (360 MHz,

CDCIs) 8 3.95 (3H, 6.52 (1H, d, J 2.2 Hz), 7.25 (1H, t, J 7.9 Hz), 7.37-

7.42 (2H, 7.70 (1H, d, J 7.7 Hz), 7.95 (1H, t, J 1.7 Hz); MS m/z

237/239 The more polar isomer was isolated as a colourless oil

(0.172 g, 16%) and identified as 5-(3-bromophenyl)-l-methyl-1H-pyrazole:

IH NMR (360 MHz, CDC13 8 3.89 (3H, 6.31 (1H, d, J 1.9 Hz), 7.32-7.35

(2H, 7.51-7.58 (3H, MS m/z 237/239 

A mixture of 3-(3-bromophenyl)-l-methyl-1H-pyrazole (403 mg, 1.7

mmol), bis(neopentyl glycolato)diboron (0.4 g, 1.78 mmol) and potassium

acetate (0.5 g, 5.1 mmol) in 1,4-dioxane (20 ml) was degassed with
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nitrogen for 15 min. After this time [1,1'4Abs(diphenylphosphino)-

ferroceneldichloropalladium(II) (69 mg, 0.085 mmol) was added and the

mixture was heated at refiux for 18 h. The solvent was evaporated in

vacuo and the resultant 3- ,5-dimethyl-Ijl,3,2]dioxaborinan-2-

yl)pheniyl]-1-methyl-1-H-pyrazole was used without further purification.

A mixture of 3-[3-(5,5-dimethyl- [1,3,21 dioxaborinan-2-yl)phenyll-1-

methyl- 1H-pyrazole (from above), 7-bromo-3-trifiuoromethylimidazo 11,2-

b] jI1,2,4]triazine (300 mg, 1.1 mmol) and sodium carbonate (1.7 ml of a 2 N

solution, 3.4 ml) in THF (7 ml) was degassed with nitrogen for 15 min.

After this time tetrakis(triphenylphosphine)palladium(O) (130 mg, 0.11

mmol) was added and the mixture heated at reflux for 18 h. The solvent

was evaporated in vctcuo and the residue partitioned between ethyl acetate

ml) and 1 N NaOli (2 x 30 ml). The organic phase was separated and

washed with brine (30 mlA), dried (MgSO4) and evaporated. The residue

was chromatographed (silica gel, 2.5% MeOH-/CH 2Cl2 and the fractions

containing the desired product were combined and evaporated. The

residue was triturated with diethyl ether twice to afford the title

compound (140 mg, 36%) as a colourless solid: 1H NMR (400 Mffz, CDCl3)

8 3.99 (3H1, 6.62 (1H1, d, J 2.2 Hz), 7.43 (1H, d, J 2.2 Hz), 7.58 (1H, t, J

7.8 Hz), 7.89 (1H1, dd, J 7.8, 1.2 Hz), 8.03 (1H1, d, J 7.9 Hz), 8.51 (1H, t, J

Hiz), 8.68 8.80 (1H1, MS mlz 345 

EXAMPLE 37

7-r4-Chloro-3-(pyridin-3-yl)phenyll-3-trifiuoromethylimidazof[1 2-bI r 
triazine

a) 3-(2-Chloro-5-nitrophenyl)pyiridine

A mixture of 3-bromo-4-chloronitrobenzene (5.17 g, 21.9 mmnol) and

pyridine-3-boronic acid 1,3-propanediol cyclic ester (4.27 g, 26.2 Mmol) in

ethanol (30 ml) and toluene (30 ml) together with 2 N Na2CO 3 solution
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(13.9 ml) was degassed with a stream of nitrogen for 10 min.

Tetrakis(triphenylphosphine)palladium(0) (0.3 g, 0.26 mmol) was added

and the reaction was heated at reflux for over 24 h. The mixture was

concentrated under reduced pressure to remove the organic solvents and

water (100 ml) was added. This was extracted with ethyl acetate (200 ml)

and then washed with brine (75 ml), dried (MgSO 4 and concentrated

under reduced pressure while dry loading onto silica. The resulting crude

residue was purified by column chromatography (silica gel, 

2C12), to yield the title compound (3.53 g, 1H NMR (360

MHz, CDC13) 5 7.42-7.48 (1H, 7.70 (1H, d, J 8.7 Hz), 7.81 (1H, dt, J

1.8 Hz), 8.17-8.27 (2H, 8.68-8.77 (2H, m).

b) 4-Chloro-3-(pyridin-3-yl)aniline

Tin(II) chloride (11.87 g, 62.6 mmol) was added portionwise over 

min to a stirred mixture of 3-(2-chloro-5-nitrophenyl)pyridine (3.53 g, 15.1

mmol) in ethanol (100 ml) and 1,4-dioxane (100 ml) at 0°C. The mixture

was then stirred overnight, gradually warming to room temperature, and

then concentrated under reduced pressure. 20% Aqueous ammonia

solution (200 ml) and ethanol (300 ml) were added and again the mixture

concentrated under reduced pressure. Ethyl acetate (300 ml) was added

and the mixture heated to reflux, the solids were filtered off and the

process repeated twice more. The combined organic filtrates were

concentrated under reduced pressure to yield the title compound (2.69 g,

'H NMR (360 MHz, CDC1a) 6 6.65-6.70 (2H, 7.26 (1H, dt, J 

1.1 Hz), 7.33 (1H, dd, J 7.8, 4.8 Hz), 7.77 (1H, dt, J 7.8, 1.9 Hz), 8.59 (1H,

dd, J 4.8, 1.6 Hz), 8.66 (1H, d, J 1.8 Hz); MS (ES m/z 205, 207 (3:1)

c) 3-(5-Bromo-2-chlorophenvl)pvridine

tert-Butyl nitrite (3.9 ml, 32.9 mmol) was added dropwise to a

stirred mixture of 4-chloro-3-(pyridin-3-yl)aniline (2.69 g, 13.2 mmol) and
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copper(II) bromide (3.23 g, 14.5 mmol) in acetonitrile (150 ml) and

dichloromethane (30 ml) at -10°C. Upon complete addition the reaction

was warmed to room temperature and stirred overnight. The mixture was

concentrated under reduced pressure while dry loading onto silica and the

resulting crude residue was purified by column chromatography (silica gel,

CH2C12 The combined fractions were washed with 10% aqueous

ammonia solution (2 x 100 ml), water (100 ml) and brine (100 ml), dried

(MgSO4) and concentrated to yield the title compound (1.60 g, 1H

NMR (360 MHz, CDC13 8 7.30-7.50 (4H, 7.77 (1H, dt, J 7.9, 1.9 Hz),

8.60-8.70 (2H, MS (ES m/z 268, 270 

d) 3-[2-Chloro-5-(5,5-dimethyl- [1,321 dioxaborinan-2-vl)phenvlpyvridine

A mixture of 3-(5-bromo-2-chlorophenyl)pyridine (0.60 g, 2.3 mmol),

bis(neopentyl glycolato)diboron (0.56 g, 2.5 mmol), potassium acetate (1.03

g, 10.5 mmol) and [1,1'-bis(diphenylphosphino)ferrocene]-

dichloropalladium(II) (143 mg, 5 mol in 1,4-dioxane (30 ml) was

degassed with a stream of nitrogen for 10 min and then heated at 110°C

for 16 h. The reaction mixture was concentrated under reduced pressure

and water (100 ml) was added. This was extracted with diethyl ether (2 x

75 ml). The combined ethereal extracts were extracted with 4 N NaOH (3

x 50 ml). These combined basic extracts were neutralised with

concentrated hydrochloric acid and then back-extracted with

dichloromethane (3 x 100 ml). The combined organic filtrates were

washed with brine (50 ml) and dried (MgSO4) to give the title compound

(830 mg, 1H NMR (400 MHz, CDCla) 8 1.02 (6H, 3.79 (4H, s),

7.30-7.43 (2H, 7.48 (1H, d, J 7.8 Hz), 7.70-7.87 (2H, 8.56-8.63 (1H,

8.69 (1H, d, J 1.8 Hz); MS m/z 302, 304 
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e) 7-[4-Chloro-3-(pyvridin-3-v1l)phenyl1-3-trifluorornethylimidazo 11.2-

bi [1,2 .41triazine

A mixture of 7-bromo-3-trifluoroinethylimidazo [1,2,4ltriazine

(0.05 g, 0.19 mmol), 3- [2-chloro-5-(5,5-dimethyl- [1,3,2]dioxaborinan-2.

yl)phenyllpyridine (84 mg, 0.28 mmol) and 2 M Na2C0s (0.28 ml) in 1,2-

dimethoxyethane (2 ml) was degassed for 10 min with a stream of

nitrogen. Tetrakis(triphenylphosphine)palladium(O) (0.011 g) was added

and the mixture was stirred under nitrogen at 80'C for 12 hi. After

allowing to cool to ambient temperature, the mixture was diluted with

ethyl acetate then partitioned between water (100 mlA) and ethyl acetate

(100 ml). The organic extracts were dried (MgSO4 and evaporated in

vacuo. The residue was purified by flash chromatography (silica gel, 3%

MeOICH2Cl2 to give 75 mg of the title compound: 1H NMR (400

MHz, CDCla) 8 7.42-7.45 (111, in), 7.71 (1H, d, J 8.6 Hz), 7.86-7.89 (1H, mn),
8.08 (1H, dd, J 8.6, 2.5 Hz), 8.14 (1H, d, J 2.5 Hz), 8.64 (1H, 8.70 (1H,

dd, J 4.9, 2.3 Hz), 8.68 (1H, 8.82 (1H, dd, J 2.3, 1.0 Hz); MS (ES-I) mnlz

376.

EXAMPLE 38

7- [3-(Pyridin-3-vl)phenyll -3-trifluoromethylimidazo [1,2-b I [1,2,41triazine

a) S-(3-Bromophenyl)pyridine

This reaction was carried out as described in Example 37, step a,
using 1,3-dibromobenzene (8.7 g, 86.8 inmol) and pyridine-3-boronic acid

1,3-propanediol cyclic ester (4.0 g, 24.5 inmol) in ethanol (60 ml) for 14 h.

The resulting crude residue was purified by column chromatography

(silica gel, 80% Et2O/hexane) to yield the title compound (3.66 g, 'H

NMR (360 MHz, CDCla) 5 7.30-7.42 (2H, in), 7.47-7.60 (2H, in), 7.72 (1H,

7.84 (1H, dt, J 8.0, 2.0 Hz), 8.62 (1H, dd, J 4.8, 1.5 Hz), 8.83 (1H, s).
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b) 3- .5-Dimethyl- dioxaborinan-2-yl~phenyllpvridine

This reaction was carried out as described in Example 37, step d,
using 3-(3-bromophenyl)pyridine (1.65 g, 7.1 mmnol), bis(neopentyl

glycolato)diboron (1.75 g, 7.8 mmol), potassium acetate (2.1 g, 21.2 mmol)

and 1'-bis(diphenylphosphino)ferroceneldichloropalladium(II) (288 nag,

mol in 1,4-dioxane (60 ml) to yield the title compound (1.63 mag, 87%):
1H NMR (360 MHz, ODC13 8 1.04 (6H, 3.80 (4H, 7.38 (1H, dd, J 7.8,

4.9 Hz), 7.47 (1H, t, J 7.8 Hz), 7.60-7.68 (iR, in), 7.84 (1H, d, J 7.4 Hz),

7.96 (1H1, dt, J 7.8, 2.0 Hz), 8.03 (11H, 8.58 (1H1, dd, J 4.9, 1.5 Hz), 8.85

(1H, MS mlz 267 [M+HI+.

c) 7-f3-(Pyridin-3-yl)phenyl] -3-trifluoromethylirniidazo rl,2-b 1 [1,2,41triazine

This reaction was carried out as described in Example 37, step e,

using 3- [3-(5,5-dimethyl- [1,3,2]dioxaborinan-2-yl)phenyllpyridine (150 mg,

0.56 mmol), 7-bromo-3-trifluoromethylimidazo [1,2,4jtriazine (0.1 g,

0.375 mniol), 2 M Na203 (0.56 ml) and tetrakis(triphenylphosphine)-

palladium(0) (0.022 g) in 1,2-dimethoxyethane (2 ml). The crude residue

was purified by flash chromatography (silica gel, 5% MeOHJCH 2Cl2 to

yield the title compound (56 mag, 11H NMR (400 MHz, CDCla) 8 7.42-

7.45 (1H, in), 7.68-7.70 (2H, mn), 7.95-7.98 (1H1, in), 8.09-8.12 (1H, in), 8.34-

8.35 (1H, in), 8.67 (1H, dd, J 4.7, 1.8 Hz), 8.68 (iR, 8.84 (IH, 8.93

(il, dd, J 2.5, 0.8 Hz); MS m/z 342 IiM-iH]+.

EXAMPLE 39

7- [3-C [1 .2,4ITriazol-1-vl)phenyll -3-trifluoromethylimidazo rl,2-

b] [12,4triazine

a) 1-(3-Bromophenl)- 1H- fl.2,4ltriazole

A suspension of 3-bromophenyihydrazine hydrochloride (3.78 g, 17

mmol) in formainide (15 ml) was heated at 140'C for 16 h. The reaction
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mixture was cooled to ambient temperature, diluted into dichioromethane

(100 ml) and washed with water (2 x 100 ml). The organic phase was

dried over anhydrous magnesium sulphate, filtered and evaporated to

dryness to give 1-(3-bromophenyl)-1H-[1,2,4]triazole (3.44 g) as a tan solid:

'II NMR (400 MHz, CDCls) 6 8.57 (1H, 8.11 (iR, 7.90 (1H, t, J 2 Hz),
7.62-7.64 (1H, in), 7.53-7.55 (1H1, in), 7.38 (1H, t, J 8 Hz).

b) 1- r3-(5,5-Dimethyl- dioxaborinan-2-yl)phenyll -117- f12.4Itriazole

This reaction was carried out as described in Example 37, step e,

using 1-(3-bromophenyl)-1H-[1,2,4ltriazole (0.7 g, 3.12 mmol),

bis(neopentyl glycolato)diboron (0.776 g, 3.44 inmol), potassium acetate

(0.919 g, 9.36 inmol) and 1'-bis(diphenylphosphino)ferrocene] 

dichloropalladium(II) (127 mng, 5 mol in 1,4-dioxane (28 ml) to yield the

title compound (0.34 g, 1H1 NAM (360 MHz, CDClq) 8 1.04 (6H, s),

3.80 (4H1, 7.49 (111, t, J 7.7 Hz), 7.73-7.78 (1H, mn), 7.83 (1H, d, J 7.4

Hz), 8.05 (111, d, J 1.8 Hz), 8.10 (111, 8.62 (1H, MS m/z 190.

c) 7- f3-( Triazol-1-vl)phenvll -3-trifluoromethylimidazo ri 2-

b 1 ,2,4]triazine

This reaction was carried out as described in Example 37, step e,

using 1- [3-(5,5-dimethyl-[1,3,2] dioxaborinan-2-yl)phenyl -117-

[1,2,4]triazole (192 mg, 0.75 inmol), 7-bromo-3-trifluoromethyliinidazo[1,2-

bI [1,2,4ltriazine 1 g, 0.375 minol), 2 M Na2CO3 (0.75 ml) and

tetrakis(triphenylphosphine)palladium(0) (0.022 g) in 1,2-

dimethoxyethane (2 ml). The crude residue was purified by flash

chromatography (silica gel, 5% MeOICH2Cl2 and triturated with Et 2O to

yield the title compound (68 mg, 111 NMR (360 MHz, CDC13 8 7.72

(1H1, t, J 7.8 Hz), 7.76-7.80 (1H, mn), 8.09-8.13 (1H, dt, J 7.8, 1.3 Hz), 8.17

(111, 8.57 (11, t, J 1.9 Hz), 8.67 (1H, 8.71 (111, 8.87 (1H, MS

mnlz 332 [M+HI+.
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EXAMPLE 

7- f3-(2-Methvl-2H- [1.2,31 triazol-4-yl)phenvll -3-trifluoromethvlimidazo [1.2-

bl[1,2,41triazine

a) 5-(3-Bromophenvl)-l-(2-trimethylsilanylethoxvmethyl)-1H-

[L2,31triazole

A solution of butyllithium (5.0 mmol) in hexanes (1.6 M, 3.13 ml)

was added to a stirred solution of 1-(2-trimethylsilanylethoxymethyl)-lH-

[1,2,3]triazole (1.0 g, 5.0 mmol) in THF (50 ml) at -78°C under nitrogen.

The resulting mixture was stirred at -780 C for 30 min and then warmed to

room temperature and re-cooled to -78°C. A solution of zinc chloride (685

mg, 5.0 mmol) in THF (10 ml) was then added and the reaction mixture

was warmed to room temperature. 3-Iodobromobenzene (640 pl, 5.0 mmol)

and dichlorobis(triphenylphosphine)palladium(II) (176 mg, 5 mol were

added and the resulting solution was heated at reflux for 14 h. The

reaction mixture was poured into 1 N HC1 solution (50 ml) and then

extracted with diethyl ether (2 x 50 ml). The combined organic extracts

were washed with brine (50 ml), dried (MgS04) and concentrated under

reduced pressure. The crude residue was then purified by column

chromatography (silica gel, 50% Et20/isohexane) to yield the substituted

triazole (480 mg, 1H NMR (360 MHz, CDC13) 8 7.99 (2H, 7.65-7.55

(2H, 7.34 (1H, t, J 7.8 Hz), 5.66 (2H, 3.77 (2H, t, J 8.1 Hz), 0.94 (2H,

0.00 (9H, s).

b) 5-(3-Bromophenvl)-1H-[1,2.31triazole

A mixture of 5-(3-bromophenyl)- 2 -trimethylsilanylethoxymethyl)-

1H-[1,2,3]triazole (1.27 g, 3.6 mmol), 2 N HC1 (30 ml) and ethanol (30 ml)

was heated at 60°C for 3 h. The reaction mixture was cooled to room

temperature and concentrated to approximately 5 ml under reduced

pressure. The resulting solid was filtered off and dried under vacuum to
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yield the title compound (776 mg, 1H NMR (360 MHz, DMSO-d6) 6

8.46 (1H, 8.07 (1H, 7.89 (111, d, J 7.8 Hz), 7.55 (1H, d, J 7.8 Hz), 7.42

(1H, t, J 7.8 Hz).

c) 5-(3-]Bromophenyl)-1-methl-1H- [1 ,2,3]triazole. 4-(3-bromophenvl)-2-

methvl1-2H4[1,2,3]triazole and 4-(3-bromophenyl)-1-methvl-1H-

[1,2,3 triazole

Methyl iodide (323 [td, 5.2 nunol) was added to a stirred mixture of

5-(3-bromophenyl)-1H-[I1,2,3ltriazole (776 mg, 3.46 mmol) and potassium

carbonate (1.19 g, 8.6 mmol) in DMF (20 ml) at room temperature under

nitrogen. The reaction mixture was stirred overnight and then

concentrated under reduced pressure. Water (50 ml) was added and then

the mixture was extracted with ethyl acetate (3 x 50 ml). The combined

organic extracts were concentrated under reduced pressure while dry

loading onto silica gel. The residue was purified by column

chromatography (silica gel, 50% Et2O/isohexane) to yield first 4-(3-

bromophenyl)-2-methyl-2H- triazole (344 mg, the solvent

polarity was increased to 80% Et2O/isohexanes to yield 5-(3-brornophenyl)-

1-methyl-1H-[1,2,3]triazole (15 mg, and then the solvent polarity was

increased to 100% Et2O to yield 4-(3-bromophenyl)-1-methyl-1H-

[1,2,3]triazole (147 mg, 18%).

4-(3-Bromophenyl)-2-inethyl-2H- I1,2,3ltriazole: 1H NMR (400 MHz,

CDC13 8 7.94 (1H, 7.81 (1H, 7.68 (1H, d, J 7.0 Hz), 7.47 (1H1, d, J 7.1
Hz), 7.29 (1H, t, J 7.1 Hz), 4.24 (311, s).

5-(3-Bromophenyl)-1-methyl-1H-[1,2,3]triazole: 1H NMR (400 MHz,

CDC13) 8 7.73 (1H, 7.68-7.57 (2H, in), 7.43-7.33 (2H, in), 4.08 (3H, s).

4-(3-Bromophenyl)-1-inethyl-1H- triazole: 'H NMR (400 MHz,

CDCl 3 8 '7.98 (1H1, 7.80-7.73 (2H, in), 7.45 (11, d, J 7.9 Hz), 7.29 (1H, t,

J 7.9 Hz), 4.16 (3H, s).
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d) 4- .5-Dimethyl- fl,3,21dioxaborinan-2-y1)pheny1 -2-methyl-2H-

rl,2,31triazole

A mixture of 4-(3-bromophenyl)-2-methyl-2H- [1,2,3]triazole (344

mg, 1.45 mimol), bis(neopentyl glycolato)diboron (343 mg, 1.52 mmol),

potassium acetate (425 mg, 4.33 mmol) and 

bis(diphenylphosphino)ferroceneldichloropalladium(II) (59 mng, 5 mol in

1,4-dioxane (20 ml) was degassed with a stream of nitrogen for 10 min and

then heated at 110'C for 16 h. The reaction mixture was divided into two

portions, then concentrated under reduced pressure and used without

further purification: MS mlz 272 fM±IH]+.

e) 7- [3-(2-MethyI-2H-r[12,3l triazol-4-yl)phenyll -3-

trifluoromethylimidazo rl,2,41triazine

This reaction was carried out as described in Example 37, step e,

using 4- [3-(5,5-dimethyl-[1,3,2] dioxaborinan-2-yl)phenyl] -2-methyl-2H-

triazole (190 mig, 0.7 minol), 7-bromo-3-trifluoromethyliinidazo [1,2-

b][1,2,4]triazine (0.156 g, 0.585 nimol), 2 M Na2CO3 (0.70 mil) and

tetrakis(triphenylphosphine)palladium(O) (0.034 g) in 1,2-

dimethoxyethane (2 ml). The crude residue was purified by flash

chromatography (silica gel, 50% Et2O/toluene) and crystallized from

toluene to yield the title compound (68 mg, 1H NMR (400 MHz,

CDCl3 5 4.28 (3H, 7.63 (11H, t, J 7.8 Hz), 7.87 (11H, dt, J 7.8, 1.4 Hz),
7.91 (111, A) 8.05-8.09 (111, in), 8.52 (1H, t, J 1.4 Hz), 8.68 (1H, 8.85

(1H, MS mlz 346 

EXAMPLE 41

7- [3-(1-Methyl-1H- [1,2 ,4Itriazol-3-yl)phenlyll -3-trifluoromethylimidazo [1,2-

b l 1 2 ,41triazine
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a) 5-(3-Bromophenyvl)-1-(2-trimethylsilanylethoxyimethl)-lH-

[12.41 triazole

This reaction was carried out as described in Example 40, step a,

using 1-(2-trimethylsilanylethoxymethyl)- lH- [1,2,4]triazole (5.84 g, 26.8

mmol), butyllithium (26.8 mmol, 1.6 M in hexanes, 16.8 ml), zinc chloride

(3.65 g, 26.8 mmol), 3-iodobromobenzene (3.42 ml, 26.8 mmol) and

dichlorobis(triphenylphosphine)palladium(II) (942 mg, 5 mol to yield

the title compound (2.98 g, 1H NMR (360 MHz, CDCla) 5 8.11 (1H, s),

7.94 (1H, 7.86 (1H, d, J 7.7 Hz), 7.62 (1H, d, J 7.8 Hz), 7.37 (1H, t, J 7.8

Hz), 5.49 (2H, 3.79 (2H, t, J 8.3 Hz), 0.97 (2Hl, t, J 8.3 Hz), 0.00 (9H, s).

b) 5-(3-B3romophenl)-1H- [1,2,4]triazole

This reaction was carried out as described in Example 40, step b,
using 5-(3-bromophenyl)--(2-trimethylsilanylethoxynethyl)-1-H

[l,2,4]triazole (2.88 g, 8.1 mmol), 2 N HCl (50 ml) and ethanol (50 mlA) to

yield the title compound (1.62 g, 1H NMR (360 MHz, DMSO-d6) 6

8.70 (1H, 8.16 (1H1, 8.01 (111, d, J 7.8 Hz), 7.63 (1H, d, J 7.8 Hz), 7.46

(1H, t, J 7.8 Hz).

c) 5-(3-Bromophenyl)-l-methyl-1H-r[1 2,4itriazole and 3-(3-bromophenvl)-1-

methyl-1H- 1,2,41triazole

This reaction was carried out as described in Example 40, step c,
using 5-(3-bromophenyl)-1H-[1,2,4]triazole (1.60 g, 7.2 mmcol), K2C0 3 (2.47

g, 17.8 mmol) and Mel (667 pd, 10.7 mmol). The residue was purified by

column chromatography (silica gel, 80% Et2O/isohexane) to yield first 5-(3-

bromophenyl)-1-methyl-1H-[1,2,4]triazole (190 mg, and then the

solvent polarity was increased to 100% EtOAc to yield 3-(3-bromophenyl)-

1-methyl- 1H- [1,2,41 triazole (935 mg, 

5-(3-Bromophenyl)- 1-methyl-1H- triazole: 111 NMR (400 MHz,

CDCla) 8 7.95 (1H, 7.86 (111, 7.68-7.58 (2H1, in), 7.39 (1H, t, J 7.9 Hz),

4.01 (3H, s).
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3-(3-Bromophenyl)-1-methyl-1H- [1,2,4]triazole: 'IH NMR (400 MHz,

CDCia) 8 8.26 (1H, 8.05 (1H, 8.02 (1H, d, J 7.8 Hz), 7.51 (1H, d, J 7.8

Hz), 7.30 (1H, t, J 7.8 Hz), 3.97 (3H, s).

d) 3-[3-(5,5-Dimethyl-f 1.3.21dioxaborinan-2-yI)phenvll -l-methvl-1H-

[1,2,41triazole

A mixture of 3-(3-bromophenyl)-1-methyl-1H-[1,2,4]triazole (935

mg, 3.93 mmol), bis(neopentyl glycolato)diboron (932 mig, 4.13 mimol),

potassium acetate (1.16 g, 11.8 mmol) and 

bis(diphenylphosphino)ferroceneldichloropalladium(II) (160 mg, 5 mol 

in 1,4-dioxane (40 ml) was degassed with a stream of nitrogen for 10 min

and then heated at 11000 for 12 h. The reaction mixture was concentrated

under reduced. pressure and water (50 mlA) was added; this was extracted

with ethyl acetate (2 x 50 ml). The combined extracts were washed with

brine (25 ml), dried (MgSO4) and concentrated to give the title compound

(106 mg, 1H NMR (400 MHz, CDC13) 6 8.55 (1H, 8.13 (1H, d, J 7.8

Hz), 8.07 (1H, 7.83 (1H, d, J 7.8 1Hz), 7.42 (1H, t, J 7.8 Hz), 3.97 (111, s),

3.77 (4H, 1.02 (6H, MS mlz 204 (ArB(OH)2

e) 7- [3-(1-Methyl-1H- [1 ,2,4ltriazol-3-yl)phenvl1l-3-

trifluoromethylimidazo 2,41triazine

This reaction was carried out as described in Example 37, step e,

using 3- [3-(5,5-dimethyl- [1,3,2ldioxaborinan-2-yl)phenyl] -1-methyl-1H-

[1,2,4]triazole (515 mg, 1.9 mmol), 7-bromo-3-trifluoromethylimidazo[1,2-

b] [1,2,4]triazine (0.461 g, 1. 73 mmol), 2 M Na2 CO3 (1.9 ml) and

tetrakis(triphenylphosphine)palladium(0) (0.1 g) in 1 ,2-dimethoxyethane

(4 ml). The crude residue was purified by flash chromatography (silica gel,

MeOH/CH 2C 2 and triturated with Et 2O to yield the title compound

(346 mg, 1H NMR (360 MHz, CDCla) 8i 4.02 (3H, 7.64 (1H, t, J 7.9

Hz), 8. 11 (1H, 8.16 (1H, dt, J 8.2, 1.6 Hz), 8.21 (1H, dt, J 8. 2, 1.6 Hz),

8.71 (JH, A) 8.81 (1H, t, J 1.4 Hz), 8.84 (1H, MS m/z 346 
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EXAMPLE 42

7- [4-Fluoro-3-(imidazol--vl)phenvll-3-trifluoromethylimidazo [1.2-

bI [1.2.41triazine

a) l-(2-Fluoro-5-nitrophenvl)-1H-imidazole

(4.0 g, 25.6 mmol) was treated with triethyl

orthoformate (9.37 ml, 56.3 mmol) and the resulting mixture was heated

at 120C for 45 min whilst allowing the ethanol produced to distil off. The

reaction mixture was cooled to room temperature and methanol (50 ml)

was added, followed by aminoacetaldehyde dimethyl acetal (9.49 ml, 87.1

mmol). The reaction mixture was then heated at 80°C for 3.5 h before

being cooled to room temperature, and the solvent removed under reduced

pressure. 1,2-Dimethoxyethane (80 ml) was added and a solution of

titanium(IV) chloride (35.9 ml) in dichloromethane (1.0 M, 50.2 mmol) was

added dropwise over 10 min exothermic]. The resulting mixture was

stirred at room temperature for 30 min and then heated at reflux for 7 h.

After cooling to room temperature the mixture was poured into 10% NaOH

solution (200 ml) and chloroform (600 ml) added. The organics were

separated and the aqueous extracted with CHC13 (2 x 150 ml). The

combined organic extracts were washed with brine (150 ml), dried (MgSO4)

and concentrated under reduced pressure while loading onto silica. This

was then purified by column chromatography (silica gel, EtOAc) to yield

the title compound (300 mg, 1H NMR (400 MHz, CDCl) 6 8.37-8.32

(1H, 8.30-8.22 (1H, 7.92 (1H, 7.48 (1H, t, J 9.3 Hz), 7.34 (1H, s),

7.28 (1H, d, J 4.0 Hz); MS m/z 208 

b) 4-Fluoro-3-(imidazol-l-vl)phenvlamine

l-( 2-Fluoro-5-nitrophenyl)-1H-imidazole (300 mg, 1.45 mmol) was

reduced as described in Example 37, step b, using tin(II) chloride (1.14 g,
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numol) in ethanol (10 ml) to yield the title compound (158 mg, 'H

NMR (360 MHz, CDC13) 8 7.81 (1H, 7.22 (1H, 7.18 (1H1, 7.02 (111,

dd, J 10.2, 8.8 Hz), 6.68-6.54 (2H1, in); MS mlz 178 [M-iH1+.

0) 1-(5-Bromo-2-fluorophenl)-1H-imidazole

4-Fluoro-3-(imidazol-yl)phenylamine (158 mng, 0.89 imol) was

treated with copper(II) bromide (219 mug, 0.98 mmol) and tert-butyl nitrite

(265 til, 2.22 mol) in acetonitrile (20 ml) as described in Example 37, step

c, to yield, after column chromatography (silica gel, 5% MeOIIICH 2 Cl2 

1% Et3N) the title compound (162 mng, 'H NAM (400 MHz, ODG1.9) 6

7.82 (11, 7.55 (1H, dd, J 6.8, 2.4 Hz), 7.49-7.42 (i11, in), 7.26-7.12 (311,
Mn); MS 7iz 241, 243 

1-f5-(5,5-Dimethyl- 14.3,21dioxaborinan-2-yl)-2-fluorophenl]-II-

iinidazole

This reaction was carried out as described in Example 37, step d,
using 1-(5-broino-2-fluorophenyl)-1H-iinidazole (0.2 g, 0.83 minol),

bis(neopentyl glycolato)diboron (0.21 g, 0.91 rnnol), potassium acetate

(0.25 g, 2.5 niinol) and 1'-bis(diphenylphosphino)ferrocenej-

dichloropalladiuin(II) (34 mg, 5 mol in 1,4-dioxane (15 ml) to yield the

desired boronate ester (quantitative): MS mlz 206.

e) 7- f4-Fluoro-3-(imidazol-1-ybphenyll-3-trifluoromethylimidazofl,12-

61 [1,2,4ltriazine

This reaction was carried out as described in Example 37, step e,

using 1- [5-(5,5-diinethyl-[1,3,2] dioxaborinan-2-yl)-2-fluorophenyl -1H-

imidazole (344 mg, 1.67 imnol), 7-bromo-3-trifluoronaethylimidazo [1,2-

b][1,2,4]triazine (0.446 g, 1.67 rnmol), 2 M Na2CO3 (1.67 ml) and

tetrakis(triphenylphosphine)palladium(O) (0.096 g) in 1,2-

dimethoxyethane (6 ml). The crude residue was purified by flash

chromatography (silica gel, 3% MeOHICH 2CI2 and triturated with Et2O to
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yield the title compound (77 mg, IH NMR (360 MHz, CDC13) 5 7.29

(1H, 7.35 (111, d, J 1.4 Hz), 7.50 (111, t, J 9.1 Hz), 7.92 (1H, 8.04-8.08

(1H, in), 8.30 (1H, dd, J 7.0, 2.1 Hz), 8.64 (11, 8.84 (1H, MS (ES+)

ml;z 349 

EXAMPLE 43

7- 14-Fluoro-3-(pyridin-3-yl)phenylY-3-trifluoromethl iiidazo [l.2-

bN [1,2,41triazine

a) 3- [2-Fluoro-5-(4,4,5 .5-tetramethyl- [1.3 .2ldioxaborolan-2

yl)phenvllpyvridine

2-Bromo-1-fluoro-4-nitrobenzene was dissolved in tetrahydrofuran

ml) and ethanol (75 ml) and tin(II) chloride dihydrate added and the
mixture left to stir at ambient temperature for 4 h. The solvent was

evaporated and the residue was treated with ice-cold 2 N sodium

hydroxide solution (200 ml). The resulting slurry was stirred for 30 min
then extracted with dichloromethane (3 x 200 ml). The combined organic
phase was washed with water (200 ml) and brine (200 ml), dried over

anhydrous magnesium sulfate, filtered and evaporated to give 3-bromno-4-

fluorophenylamine (7.92 g, 92%) as a yellow oil: 'IH NMR (360 MHz,

CDCl 3 5 3.53 (2H, 6.53-6.57 (1H, in), 6.83-6.85 (iH, in), 6.90 (1H, dd, J

9, 9Hz).

A mixture of 3-bromo-4-fluorophenylamine (7.92 g, 41.7 inmol),

diethyl(3-pyridyl)borane (6.74 g, 45.9 minol),
tetrakis(triphenylphosphine)palladium(o) (0.96 g, 0.83 inmol) and

potassium carbonate (17.26 g, 125 iniol) in 1,2-dimethoxyethane (30 ml)

and water (15 ml) was heated at 800 C for 20 h. After cooling to ambient

temperature the reaction was partitioned between ethyl acetate (500 ml)

and water (500 ml). The organics were washed with brine (400 ml), dried
over anhydrous sodium sulfate, filtered and concentrated in vacuo.
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Purification of the residue by flash chromatography (silica gel, 0-20%

EtOAc/CH 2Cl2 gave 4-fluoro-3-(pyridin-3-yl)phenylamine (3.64 g, 46%) as

a colourless oil that solidified on standing to afford a white solid: 1H NMR

(360 MHz, CDC13 8 3.65 (2H, 6.65-6.72 (2H, 6.99 (1H, dd, J 9, 9

Hz), 7.33-7.37 (1H, 7.84-7.86 (1H, 8.58 (1H, d, J 4 Hz), 8.76 (1H,

m).

A warm solution of 4-fluoro-3-(pyridin-3-yl)phenylamine (3.64 g,

19.3 mmol) in 1,4-dioxane (10 ml) was treated with a solution of 48%

aqueous hydrobromic acid (100 ml). The resulting suspension was cooled

to 0 C before being treated dropwise over 20 min with a solution of sodium

nitrite (1.53 g, 22.2 mmol) in water (4 ml). After stirring at 0 C for 2 h, a

cooled (0 C) solution of copper(I) bromide (8.31 g, 57.9 mmol) in 48%

aqueous hydrobromic acid (30 ml) was added to the reaction, which was

stirred at 0°C for 10 min then heated at 50°C for 20 min. The reaction was

cooled to ambient temperature, poured onto ice-cold concentrated

ammonia (500 ml) and the product was extracted into ethyl acetate (500

ml). The organic extract was washed with water (300 ml) and brine (300

ml), dried over anhydrous sodium sulfate, filtered and concentrated in

vacuo to give a dark oil. Purification by dry flash column chromatography

(silica gel, 10-30% EtOAc/isohexane) gave 3-(5-bromo-2-

fluorophenyl)pyridine (3.1 g, 64%) as a white solid: 1H NMR (360 MHz,

CDC13) 8 7.09 (1H, dd, J 9, 1 Hz), 7.37-7.40 (1H, 7.46-7.51 (1H, m),

7.56-7.59 (1H, 7.83-7.86 (1H, 8.63-8.65 (1H, 8.77-8.79 (1H, m).

3-(5-Bromo-2-fluorophenyl)pyridine (3.1 g, 12.3 mmol), potassium

acetate (3.62 g, 36.9 mmol) and bis(pinacolato)diboron (3.75 g, 14.8 mmol)

were dissolved in 1,4-dioxane (40 ml) and dimethylsulfoxide (0.8 ml) and

the mixture degassed with N2 for 15 min. Dichloro[1,1'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

(300 mg, 0.37 mmol) was added and the mixture heated at 90 0 C for 18 h.

The mixture was cooled to ambient temperature and partitioned between

diethyl ether (200 ml) and 1 N hydrochloric acid (50 ml). The organics
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were discarded and the aqueous phase adjusted to pH 8 by the addition of

4 N sodium hydroxide solution and extracted with diethyl ether (2 x 500

ml). The organic layer was washed with brine (50 ml), dried over

anhydrous sodium sulfate, filtered and pre-adsorbed onto silica.

Purification by flash column chromatography (silica gel, 

EtOAc/isohexane) gave 3- 12-fluoro-5-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)phenyllpyridine (2.64 g, 72%) as a yellow oil that

crystallised on standing: 'H NMR (360 MHz, CDCl 3 8 1.35 (12H, 7.20

(1H, dd, J 10, 8 Hz), 7.35-7.39 (1H, in), 7.81-7.91 (3H, in), 8.61 (1H, dd, J

5, 2 Hz), 8.82 (1H, S).

7- 14-Fluoro-3-(pyridin-3-yl)phenvll -3-trifluoromethylimidazo [1.2-

bI 11,2,4ltriazine

3- [2-Fluoro-5-(4,4,5,5-tetramethyl- dioxaborolan-2-

yl)phenyllpyridine (151 mg, 0.51 mmol) was coupled to 7-broino-3-

trifluoromethylimidazo[1,2-b] [1,2,4ltriazine (0.09 g, 0.34 mmol) as

described in Example 37, step e, using 2 M Na2CO3 (0.51 ml) and

tetrakis(triphenylphosphine)palladium(0) (0.019 g) in 1,2-

dimethoxyethane (2 ml). The crude residue was purified by flash

chromatography (silica gel, 2.5% MeOHICH 2Cl 2 and triturated with Et2O

to yield the title compound (54 mg, 'H NMR (400 MHz, CDCl 3 6

7.38-7.47 (2H, in), 7.94-7.97 (1H, in), 8.08-8.12 (1H, in), 8.24 (1H, dd, J 

2.3 Hz), 8.62 (1H1, 8.69 (1H, dd, J 4.8, 1.6 Hz), 8.82 (1H, 8.88 (1H, s);

MS ni/z 359, 360.

EXAMPLE 44

7-[4-Fluoro-3-(5-fluoropyvridin-2-yl)p2henvll 3 -trifluoroinethyliinidazo f 1,2-

bl rl.2,4ltriazine
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a) 4-Fluoro-3-(5-fluoropyridin-2-yl)phenylboronic acid

To a degassed mixture of 2-bromo-5-fluoropyridine (1.88 g, 10.7

mmol), 2-(2-fluoro-5-nitrophenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

(3.13 g, 11.6 mmol) and potassium phosphate (8.2 g, 38.6 mmol) in 1,4-

dioxane (40 ml) was added dichloro[l,1'-bis(diphenylphosphino)ferrocene]-

palladium(II) dichloromethane adduct (189 mg) and the mixture stirred

for 24 h at 90°C. The reaction was cooled to ambient temperature, poured

into water (100 ml) and extracted with ethyl acetate (4 x 50 ml). The

combined organic phases were dried over anhydrous sodium sulfate,

filtered and evaporated to dryness. Purification by chromatography (silica

gel, CH2C12 and then crystallisation from isohexane gave 5-fluoro-2-(2-

(1.23 g, MS m/z 237.

To a solution of 5-fluoro-2-(2-fluoro-5-nitrophenyl)pyridine (1.23 g)

in ethanol (70 ml) and dichloromethane (30 ml) was added platinum(IV)

oxide (150 mg) and the mixture shaken on a Parr hydrogenation

apparatus under an atmosphere of hydrogen at 45 psi for 1 h. Filtration

and evaporation of the filtrate afforded 4 -fluoro-3-(5-fluoropyridin-2-

yl)phenylamine: MS (ES4) m/z 207.

4 -Fluoro-3-(5-fluoropyridin-2-yl)phenylamine (1.2 g) was dissolved

in 1,4-dioxane (4 ml) and 48% aqueous hydrobromic acid (30 ml). The

solution was cooled to 0°C. A solution of sodium nitrite (478 mg) in water

(6 ml) was added dropwise with stirring to maintain an internal

temperature below 40 C. The mixture was then aged a further 1 h at 4°C.

A solution of copper(I) bromide (2.58 g) in 48% aqueous hydrobromic acid

(10 ml) was then added slowly to retain a reaction temperature below 

The resulting mixture was then stirred at 5-10'C for 1 h, ambient

temperature for 0.5 h and then heated at 50°C for 0.5 h. The mixture was

then cooled to 40C, and made basic by addition of 4 N aqueous sodium

hydroxide (106 ml), followed by 30% aqueous ammonium hydroxide 

ml). The mixture was extracted with ethyl acetate, the organic phase

dried over anhydrous sodium sulfate, filtered and evaporated to dryness.
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The residue was chromatographed (silica gel, 70% CH2Cl2/isohexane) to

afford 2-(5-bromo-2-fluorophenyl)-5-fluoropyridine: IIH NMR (400 MHz,

IDMSO) 8 8.74 (lH, dd, J 2, 1 Hz), 8.05 (1H, dd, J 7, 3 Hz), 7.90.(2H, in),

7.69 (1H, in), 7.38 (1H, dd, J 11, 9 Hz); MS m/z 270, 272.

To 2-(5-bromo-2-fluorophenyl)-5-fluoropyridine (0.94 g, 3.48 mmol)

and bis(neopentyl glycolato)diboron (0.943 g) in 1,4-dioxane (12 ml) and

dimethylsulfoxide (1.5 mal) was added potassium acetate (0.725 g) and

dichioro 1'-bis(diphenylphosphino)ferrocene]palladium(II)

dichioromethane adduct (100 mg). The mixture was degassed with

nitrogen and then stirred at 85'C for 15 h. On cooling to ambient

temperature, 1 N aqueous sodium hydroxide (32 ml) was added and the

mixture stirred for 20 min. Diethyl ether was added and the aqueous

phase separated and washed with diethyl ether. The organic extracts

were washed with water and the combined aqueous phases filtered then

acidified to pH 5 by addition of 2 N aqueous hydrochloric acid (18 ml). The

resulting white solid was collected by filtration, washed with water and

dried in vacuo to afford 4-fluoro-3-(5-fluoropyridin-2-yl)phenylboronic acid:

1H NMR (400 MHz, DMSO-d6) 8 8.73 (1H, dd, J 2 and 8.38 (1H, dd, J 9

and 8.17 (2H, 7.87 (3H, in), 7.31 (1H, dd, J 12 and 8).

b) 7- [4-Fluoro-3-(5-fluoropyridin-2-yl)phenyH -3-trifluoromethyl-

iinidazo [1 fi ,2,41triazine

4-Fluoro-3-(5-fluoropyridin-2-yl)phenylboronic acid (61 mg, 0.25

iniol) was coupled to 7-broino-3-trifluoromethylim-idazo [1,2-

b] [1,2,4triazine (0.046 g, 0. 17 inmol) as described in Example 37, step e,

using 2 M Na2CO3 (0.26 ml) and tetrakis(triphenylphosphine)palladiun(0)

(0.010 g) in 1,2-dirnethoxyethane (2 ml). The crude residue was purified

by flash chromatography (silica gel, 2.5% MeOH/CH 2Cl2 and triturated

with Et 2O to yield the title comapound (23 mng, 1H NMR (400 MHz,

CDCla) 5 7.39 (1H, dd, J 8.8, 10.8 Hz), 7.51-7.56 (1H, in), 8.89-7.94 (lH, in),
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8.14-8.17 (1H, in), 8.63 (iR, d, J 2.7 Hz), 8.66 (1H1, 8.74 (111, dd, J 7.4,

2.3 Hz), 8.83 (111, MS mlz 878 

EXAMPLE 

7- [3-(Pyvrrol-1-yl)phenyll-3-trifluoromethylimidazo [1 .2-bi [1 .2,4]triazine

a) 3-(3-Trifluoromethylimidazo ri .2-bi1 FL2,41triazin-7-vl~phenylamine

This reaction was carried out as in Example 6, step b, using a

mixture of 3-aminophenylboronic acid (290 mng, 1.87 mniol) and 7-bromo-3-

trifluoromethylimidazo rl,2,4]triazine (250 mg, 0.93 mmol). The

residue was purified by flash chromatography (silica gel, 

EtOAc/isohexane) to give 105 ing of the title compound: 'H NAM

(400 MHz, CDCls) 6 3.87 (2H, br 6.80 (1H1, ddd, J 7.9, 2.4, 0.8 Hz), 7.34
(1H, t, J 7.9 Hz), 7.46-7.43 (2H1, in), 8.57 (1H, 8.77 (1H, MS m/z

280 [M+HI+.

b) 7- F3-(Pvrrol- 1-yl)phenyl] -3-trifluoromethylimidazo 11.2-61 ri 2,4]triazine

A mixture of 3-(3-trifluoromethylimidazo[1,2-b] [1,2,4]triazin-7-

yl)phenylamine and 2,5-dimethoxytetrahydrofuran in acetic acid was

heated at 130'C for 20 min. The reaction mixture was cooled to room

temperature and concentrated under reduced pressure. The residue was

purified by flash chromatography (silica gel, 10% Et2O/isohexane) to give

mg of the title compound: 'H NMR (400 MHz, CDClg) 8 6.41 (2H1,

t, J 2.2 Hz), 7.18 (211, t, J 2.2 Hz), 7.5 1 (1H1, ddd, J 8.3, 2.5, 1.1 Hz), 7.62

(1H, t, J 8.3 Hz), 7.92 (1H, dt, J 8.8, 1.1 Hz), 8.21 (1H, t, J 2.2 Hz), 8.66

(1H, 8.81 (1H, sA MS m/z 330 

EXAMPLE 46

7- f3-(Pyfidin-4-yl)phenyll -3-trifluoron-ethylimidazo [1 2-bI [1 2,41triazine
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a) 7-(3-Bromophenvl)-3-trifluoromethlimidazo[1,2-b][1,2,41triazine

3-(3-Trifluoromethylimidazo triazin-7-yl)phenylamine

(750 mg, 2.69 mmol) in 1,4-dioxane (15 ml) and 48% HBr (6 ml) was cooled

to 0°C, then sodium nitrite (204 mg, 2.96 mmol) was added portionwise as

a solution in water (2 ml). The mixture was stirred for 1 h at 4°C, then a

solution of copper(I) bromide in 48% HBr was added, keeping the

temperature below 4°C. Finally the solution was stirred at 5-10°C for 1 h

and allowed to warm to room temperature. To the reaction mixture was

added 4 N NaOH (30 ml) followed by 30% aqueous ammonia (15 ml). The

resultant mixture was extracted with dichloromethane (3 x 25 ml), and the

organic extracts were combined, dried with MgSO 4 and concentrated

under reduced pressure. The residue was purified by chromatography

(silica gel, 10% EtOAc/isohexane and then 20% Et20/isohexane) to give

193 mg of the title compound: 1H NMR (360 MHz, CDC13) 8 7.44

(1H, t, J 8.1 Hz), 7.61 (1H, d, J8.1 Hz), 8.01 (1H, d, J8.1 Hz), 8.30 (1H, s),

8.61 (1H, 8.81 (1H, MS (ES m/z 343, 345.

b) 7-r3-(Pvridin-4-vl)phenvll-3-trifluoromethylimidazo[1,2-] [1,2,41triazine

A mixture of 7 3 -bromophenyl)-3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine (21 mg, 0.06 mmol), 4-pyridylboronic acid (11 mg, 0.09

mmol) and 2 M Na2COs (0.09 ml) in 1,2-dimethoxyethane (1.5 ml) was

degassed with a stream of nitrogen for 10 min.

Tetrakis(triphenylphosphine)palladium(0) (4 mg, 0.003 mmol) was added

and the mixture was stirred under nitrogen at 65°C for 12 h. After

allowing to cool to room temperature, the mixture was diluted with ethyl

acetate and partitioned between water (20 ml) and ethyl acetate (30 ml).

The organic extracts were dried (MgS04) and evaporated in vacuo. The

residue was purified by flash chromatography (silica gel, 

MeOH/CH2Cl2) and triturated with diethyl ether to give 9.2 mg of

the title compound: 1H NMR (400 MHz, CDC13) 8 7.58 (2H, 7.70 (1H, t,
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J 7.3 Hz), 7.74-7.77 (11H, in), 8.13 (1H, dt, J 7.3, 1.6 Hz), 8.39 (1H, t, J 1.6

Hz), 8.68 (11H, 8.72 (2H, in), 8.83 (1H, MS m/z 342 

EXAMPLE 47

7-f3-(Thiazol-2-yl)phenll -3-trifluoromethyliniidazo f1,2-bl rl,2,41triazine

A mixture of 7-(3-bromophenyl)-3-trifluoromethylimidazo [1,2-

6] ljl,2,4]triazine (0.2 g, 0.58 nimol), 2-tributylstannylthiazole (0.44 g, 1.1I7

inmol) and tetrakis(triphenylphosphine)palladiun(0) (67 mg, 0.06 mmol)

in THFP (2 ml) was degassed with a stream of N2 for 10 min and stirred at

for 12 h. After allowing to cool to room temperature, the mixture was

concentrated in vacuo. The residue was purified by flash chromatography

(silica gel, 25% EtOAc/isohexane) and triturated with Et 2O to give 64 mg

of the title compound: IH NMR (360 MHz, CDCL3 6 7.42 (i11, d, J

3.2 Hz), 7.65 (1H, t, J 7.9 Hz), 7.94 (1H1, d, J 3.2 Hz), 8.04 (1H, dq, J 7.9,
Hz), 8.06 (1H1, dq, J 7.9, 1.0 Hz), 8.71 (1H1, 8.76 (111, t, J 1.6 Hz),

8.86 (1H, MS mlz 348 

EXAMPLE 48

7- 3 -(5-Fluoropyridin-2-vyl)phenyll-3-trifluorornethyliinidazo [1.2-

bl [1,2,41triazine

a) 7- .5-Dimiethyl- [1,3,21 dioxaborinan-2-yl)phenyll -3-

trifluoromethyliinidazo 14.2-bl 11 .2,4ltriazine

A solution of 7 3 -broinophenyl)-3-trifluoroinethyliinidazo [1,2-
bI[1,2,4]triazine (0.380 g, 1.11 minol) in 1,4-dioxane (50 ml) was degassed

by evacuation and refilling with nitrogen three times before dichloro 

bis(diphenylphosphino)ferrocenelpalladiun(II) dichioromethane adduct

(0.045 g, 0.055 minol), potassium acetate (0.326 g, 3.32 minol) and

bis(neoperxtyl glycolato)diboron (0.253 g, 1.12 minol) were added. The
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mixture was degassed again before heating at reflux temperature for 12 h.

The mixture was partitioned between water (15 ml) and diethyl ether 

ml). The aqueous layer was washed with diethyl ether (3 x 15 ml), and the

organic extracts were combined, dried (MgS0 4 and concentrated under

reduced pressure to give 421 mg (quantitative) of the title compound: 1H

NMR (400 MHz, CDCbI) 5 1.06 (6H, 3.82 (4H, 7.55 (1H, t, J 7.7 Hz),

7.91 (1H, dt, J 7.7, 1.2 Hz), 8.19 (1H, dq, J 7.7, 1.2 Hz), 8.44 (1H, 8.64

(1H, 8.81 (1H, MS (ES m/z 309.

b) 7- 3-(5-Fluoropvridin-2-yl)phenyl-3-trifluoromethylimidazo 1.2-

bl [1,2,41triazine

7 3 -(5,5-Dimethyl-[1,3,2]dioxaborinan-2-yl)phenyl]-3-

trifluoromethylimidazo[1,2-b] [1, 2 ,4]triazine (0.2 g, 0.53 mmol) was added

to 1,2-dimethoxyethane (2 ml), 2-bromo-5-fluoropyridine (94 mg, 0.53

mmol) and 2 N Na2CO 3 (0.53 ml). The mixture was degassed with a

stream of nitrogen for 10 min before

tetrakis(triphenylphosphine)palladium(0) (31 mg, 0.027 mmol) was added

and the mixture heated at 80°C for 6 h. The mixture was cooled to

ambient temperature before partitioning between water (15 ml) and ethyl

acetate (15 ml). The organic extracts were then washed with NaOH 

ml), dried (MgSO 4 and evaporated in vacuo. The residue was purified by

chromatography (silica gel, 3% MeOH/CH 2C 2 then triturated with diethyl

ether to give 53 mg of the title compound: 1H NMR (400 MHz,

CDCla) 8 7.51-7.56 (1H, 7.67 (1H, t, J 7.7 Hz), 7.83 (1H, dd, J 9.2, 4.1

Hz), 8.03 (1H, dq, J 7.7, 1.0 Hz), 8.14 (1H, dq, J 7.7, 1.0 Hz), 8.60 (1H, d, J

3.1 Hz), 8.70 (1H, 8.72 (1H, t, J 1.6 Hz), 8.84 (1H, MS m/z 360

[M+H]
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EXAMPLE 49

7- 4 -Fluoro-3-(pyrazol-1-vl)phenyll-3-trifluoromethvlimidazo l.2-

b] rl,2,41triazine

A solution of pyrazole (6.8 g, 100 mmol) was formed in N,N-

dimethylformamide (80 ml) and cooled to 0°C. Sufficient sodium hydride

(4.36 g, 182 mmol) was added until hydrogen evolution ceased. With the

temperature maintained at 0°C, 3,4-difluoronitrobenzene (10 ml, 95 mmol)

was added dropwise. The mixture was stirred at room temperature for 18

h. The mixture was added to water (11) and the resulting yellow

precipitate was filtered and sucked dry. Purification of the filter by

chromatography on silica gel eluting with dichloromethane, then

recrystalisation from dichloromethane with isohexane, gave 1-(2-fluoro-4-

nitrophenyl)-1H-pyrazole as a yellow solid: 1H NMR (400 MHz, CDC13
6.57 (1H, dd, J 3, 2 Hz), 7.82 (1H, d, J 2 Hz), 8.14-8.20 (3H, 8.25-8.30

(1H, m).

A solution of l-( 2-fluoro-4-nitrophenyl)-1H-pyrazole (3 g, 14.5 mmol)

and platinum(IV) oxide (100 mg) in ethanol (100 ml) with ethyl acetate

(100 ml) was reduced under 40 psi hydrogen for 30 min, then filtered and

the solvent removed, to give 5-fluoro-4-(pyrazol-l-yl)phenylamine as a

colourless oil: MS m/z 178 

To a solution of 5-fluoro-4-(pyrazol-1-yl)phenylamine (2.56 g, 14.5

mmol) in tetrahydrofuran (50 ml) was added dropwise a solution of

pyridinium tribromide (5.09 g, 15.9 mmol) in tetrahydrofuran (50 ml). The

mixture was stirred for 1 h at room temperature then diluted with diethyl

ether (250 ml). After stirring for a further 30 min the precipitate was

filtered and washed with diethyl ether (50 ml x The white solid was

dissolved in water (200 ml) and extracted with ethyl acetate (100 ml x 3).

The combined organic phases were dried over magnesium sulphate,

filtered and the solvent removed to leave an orange oil. Purification by
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chromatography (silica gel, CH 2C12 gave 2-bromo-5-fluoro-4-(pyrazol-1-

yl)phenylamine as a white solid: MS m/z 256 and 258 

A solution of 2-bromo-5-fluoro-4-(pyrazol-l-yl)phenylamine (1.94 g,

7.58 mmol) was formed in sulphuric acid 40 ml), and cooled to 0°C.

Sodium nitrite (732 mg, 10.6 mmol) was added dropwise as a solution in

water (5 ml) maintaining internal temperature The mixture was

stirred at 0°C for 1 h. Ethanol (5 ml) and then iron sulphate heptahydrate

(1.05 g, 3.79 mmol) was added and the mixture allowed to warm to room

temperature for 2 h. The mixture was cooled to 0 C and neutralised with

sodium hydroxide solution (4 N) then extracted with ethyl acetate (4 x 

ml). The combined organic phases were dried over magnesium sulphate,

filtered and the solvent removed to leave an orange oil. Purification by

chromatography on silica gel eluting with dichloromethane gave 

bromo-2-fluorophenyl)-1H-pyrazole as an orange solid: (400 MHz, CDCl1) 8

6.49 (1H, dd, J3, 2 Hz), 7.12 (1H, dd, J 11, 9 Hz), 7.34-7.39 (1H, 7.75

(1H, d, J 2 Hz), 8.02 (1H, t, J 3 Hz), 8.13 (1H, dd, J 7, 2 Hz).

A degassed solution of 1-(5-bromo-2-fluorophenyl)-1H-pyrazole (1 g,

4.15 mmol) and bis(neopentyl glycolato)diboron (1.03 g, 4.56 mmol) was

formed in 1,4-dioxane (20 ml) with dimethylsulphoxide (0.4 ml).

Potassium acetate (815 mg, 8.3 mmol) and dichlorol[,1'-

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct

mg, 0.1 mmol) were added and the mixture stirred at 80'C for 18 h.

The reaction was allowed to cool to ambient temperature and the solvent

removed under reduced pressure. The residue was dissolved in 2 N

sodium hydroxide solution (50 ml) and filtered. The filtrate was washed

with diethyl ether (3 x 50 ml) then cooled to 0°C and neutralised with

concentrated hydrochloric acid. The resulting precipitate was filtered and

dried over phosphorus pentoxide to give 1-[5-(5,5-dimethyl-

[1,3,2]dioxaborinan-2-yl)-2-fluorophenyl]-1H-pyrazole as a white solid: 'H

NMR (400 MHz, DMSO-d 6 5 0.96 (6H, 3.78 (4H, 6.57 (1H, t, J 2 Hz),
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7.44 (1H, dd, J 12, 8 Hz), 7.67-7.71 (1H, in), 7.79 (1H, d, J 2 Hz), 8.08 (1H,

dd, J 9, 2 Hz), 8.21 (1H, t, J 3 Hz).

7-Bromno-3-trifluoromethylimidazo triazine was coupled

with 1- [5-(5,5-dimethyl- 11,3,2] dioxaborinan-2-yl)-2-fluorophenyl]-1H-

pyrazole as described in Example 3, step f, final paragraph, to give 41 mg

of the title compound: 'H NAM (360 MHz, DMSO-d6) 8 6.63 (1H, t, J

2.1 Hz), 7.74 (1H, dd, J 8.7, 11.2 Hz), 8.23 (1H, ddd, J 2.1, 4.2, 8.7 Hz),

8.31 (1H, t, J 2.8 Hz), 8.71 (1H, dd, J 2.5, 7.7 Hz), 9.00 (1H, 9.41 (1H, s);

MS mlz 349 

EXAMPLE 

.7-[4-Fluoro-3-( [1,2,4ltriazol-1-yl)phenyll -3-trifluoromethvlimidazofl,2-

bl rl.2,4ltriazine

1H-Ii1,2,4]Triazole (6.91 g, 100 inmol) was reacted with sodium

hydride (4.3 g, 180 mmol) then with 3,4-difluoronitrobenzene (10 ml, 

nimol) as in Example 49 to give 1-(2-fluoro-4-nitrophenyl)-1H-

L1,2,4lltriazole as a yellow solid: 'H NMR (400 MHz, CDCl3 8 8.19-8.28

(4H, i, 8.85 (1H, d, J 3 Hz).

1-(2-Fluoro-4-nitrophenyl)-1H-[1,2,4]triazole (3 g, 14 inmol) was

reduced using the method in Example 49 to give 5-fluoro-4-([1,2,4]triazol-

1-yl)phenylamine as a white solid: 'H NMIR (400 MHz, CDC13) 853.99 (2H,

6.51-6.56 (2H, in), 7.50 (iN, t, J 9 Hz), 8.07 (ili, 8.45 (11-I, d, J 3 Hz).

5-Fluoro-4-(Ijl,2,4ltriazol-1-yl)phenylaiine (2.2 g, 12 minol) was

brominated using the method in Example 49 to give 2-brono.-5-fluoro-4-

([1,2,4]triazol-1-yl)phenylan-ine as a white solid: 'H NMR (360 MHz,

CDCl3) 6 4.40 (2H, br 6.65 (1H, d, J 12 Hz), 7.86 (1H, d, J 7 Hz), 8.08

(1H, 8.47 (1H, d, J 3 Hz).

2-Bromo-5-fluoro-4-( [1,2,4]triazol-1-yl)phenylamine (1.35 g, 5.24

inmol) wag deaminated using the method in Example 49 to give 

bromo-2-fluorophenyl)-1H-[1,2,4ltriazole as a brown solid: 'H NMR (400
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MHz, ODCis) 8 7.19 (1H, dd, J 11, 9 Hz), 7.46-7.50 (1H, in), 8.11-8.13 (2H,

in), 8.69 (1H, d, J 3 Hz).

1-(5-Bromo-2-fluorophenyl)-1H-[1,2,4]triazole (1.1 g, 4.5 mmol) was

reacted with bis(neopentyl glycolato)diboron 13 g, 5. 0 mmol) using the

method in Example 49 to give 4 -fluoro-3-([l, 2 4 ]triazol-1-yl)phenylboronjc

acid as a white solid: MS (ES'i in/z 208 [M+HII+.

7-Bromo-3-trifiuoromethylimidazo [l,2 ,4jjtriazine was coupled

with 4 -fiuoro-3 -([1,2,4itriazol-1-yl)phenylboronic acid as described in

Example 3, step f, final paragraph, to give the title compound: 1H NMR

(360 MHz, DMSO-d6) 5 7.82 (1H, dd, J 8.7, 10.5 Hz), 8.34-8.39 (1H, in),

8.39 (1H, 8.71 (1H, dd, J 2.4, 7.4 Hz), 9.02 (1H, 9.13 (iR, d, J 2.4

Hz) MS mlz 350 

EXAMPLE 51

7- [4-Fluoro-3-(oxazol-2-yl)phenylI -3-trifluoromethylimidazo ri 2-

b] [1,2,4ltriazine

A solution of trifluoromethanesulfonic acid 2-fluoro-5-(3-

trifiuoromethylimidazo[1,2-bI [1,2,4]triazin-7-yl~phenyl 'ester (45 mg, 0.104

minol), 2-(tributylstannyl)oxazole (70 mng, 0.196 mmol),

tetrakis(triph-enylphosphine)palladium(0) (30 rug, 0.026 mmol) and

copper(I) iodide (15 mg, 0.079 inmol) in 1,4-dioxane (4 ml) was heated at

170'C for 30 min using a Smith Synthesizer microwave apparatus. The

mixture was evaporated in vacuo, and the residue was purified by

chromatography (silica gel, 8% Et2O/CH 2Cl2 followed by trituration with
diethyl ether, to give 13 mg of the title compound: 'H NMR (360

MHz, CDCl3) 5 7.37 (1H, 7.42 (1H, dd, J 8.7, 10.2 Hz), 7.85 (1W, 8.19

ddd, J 8.8, 4.6, 2.4 Hz), 8.66 (1H, 8.82 (1H, dd, J 9.1, 2.4 Hz), 8.86

(1H, MS inlz 350.
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EXAMPLES 52 TO 77

The following Examples were prepared by the procedures shown.

F3 0 N-rN

rNN

Y

Example X Y Procedure

52 H 0 Example 36

53 H N, e xunle3

54 F NExample 36

F Example 9, step d

56 F NExample 9, step d

F UF

57 F <N,~NMe Example 36
1

NN

58 F N Example 6, step e

S

59 F N Example 6, step e

1
S NO

2

N

\CONMe
2

Example 6, step e

Example 51

I
61 N

S
I- 
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62 H S Example 46, step b

63~ H Eape\6/se

64 H zaExample 46, step b

H NExample 46, step b

H3C

66 H 5;N Example 47

67 H N Example 47

N)

68 H Example 48, step b

69 C N Example 48, step b

S

F NExample 48, step b

OCH3

71 H -'NExample 37, step e

'72 H OCH3  Example 37, step e

0-N

73 HN 'NEt Example 37, step e,

74HN'N Example 37, step e

0 
OCH3

HN 'NEape3,se

76H N N Example 37, step e

S I

OCH3



WO 02/38568 WO 0238568PCT/GB01/04948

Example Procedure

77 F3 C N-N Example 19

A F

/N

EXAMPLES 78 TO 101

The following Examples were prepared in a similar manner to Example 46

using either trifluoromethanesulfonic acid 2-fluoro-5-(3-

trifluoromethylimidazo [l,2,4]triazin-7-yl)phenyl ester or 7-(3-

broinophenyl)-3-trifluoromethylimidazo triazine.

Examuple Naine 111 NMR (400 MHz, DMSO-d6

78 7-(2'-Methoxybipheny-3-y1)-3- 3.79 (3H1, 7.08 (11, t, J 7.4 Hz),

trifluoroinethyliinidazo[1,2- 7.17 (111, d, J 8.2 Hz), 7.37-7.42

b] [l,2,4ltriazine (211, in), 7.58-7.65 (2H1, mn), 8.14

(111, d, J 7.6 Hz), 8.31 (111, s),

8.93 (111, 9.32 (1H, s).

79 1-[3'-(3-Trifiuoroinethyl- 2.68 (3H, 7.69 (1H, t, J 8 Hz),

iinidazolll,2-bIII[l,2,4ltriazin-7-yl)- 7.74 (1H1, t, J 7.6 Hz), 7.86 (1H1, d,

Ibiphenyl-3-yllethanone 17.6 Hz), 8.00-8.05 (2H, in), 8.24-

8.27 (2H, in), 8.51 (1H, 9.02

(1H, 9.34 (11, s).

3'-(3-T'rifluoromethylimiddazo[1,2-

[1,2,4]triazin-7-yl)biphenyl-4-

-arbaldehyde

7-(2-Fluoro-3',4-dimethoxy-

:iphenyl-5-yl)-3-trifluoromethyl-

[midazo [1,2,4)triazine

7.75 (11, t, J 7.8 Hz), 7.89 (111, d,

J 8.0 Hz), 8.01-8.07 (411, mn), 8.29

(111, d, J 7.8 Hz), 8.56 (11, s),

9.03 (111, 9.35 (li, s).

3.83 (611, 7. 11 (111, d, J 8.6

Hz), 7.17-7.19 (211, mn), 7.54 (111,

dd, J 10.4, 8.8 Hz), 8.19-8.22 (1H1,

in), 8.32-8.35 (111, mn), 8.97 (111, s),
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9.34 (1H, s).

82 1-[2'-Fluoro-5'-(3-trifluororaethyl- 2.55 (3H, '7.62 (1H, dd, J 10.4,

inidazo I1,2,4]triazin-7-yl)- 8.8 Hz), 7.71 (1H, t, J 7.6 Hz),

biphenyl-3-yllethanone 7.91 (1H, d, J 7.6 Hz), 8.06 (1H1, d,

J7.8 Hz), 8.17 (1H, 8.29-8.32

(1H, in), 8.39-8.41 (1H, mn), 8.99

(1H, A) 9.14 (1H, s).

83 3-[2'-Fluoro-5'-(3-trifluoroinethyl- 6.64 (1H, d, J 16 Hz), 7.55-7.63

imidazo [1,2,4]triazin,-7-yl)- (2H, mn), 7.63-7.72 (2H, ra), 7.79

biphenyl-3-yl] acrylic acid (1H, d, J 7.7 Hz), 7.93 (1H, s),

8.28-8.32 (1H, in), 8.36-8.40 (1H,

8.98 (1H, 9.33 (1H1, S).

84 2'-Fluoro-5'-(3-trifluorometliyl- 7.63 (ili, dd, J 10.2, 8.8 Hz), 7.89

imidazot[1,2-b] [1,2,4l triazin-7-yl)- (2H, d, J 7.4 Hz), 8.07 (2H, d, J

biphenyl-4-carbaldehyde 7.4 Hz), 8.29-8.35 (1H, in), 8.39-

8.44 (1H, mn), 8.99 (1H, 9.34

(1H, s).

2'-Fluoro-5'-(3-trifluoroinethyl- 6.79 (1H, d, J 7.4 Hz), 6.90 (1H, d,

iidazo[1,2-b] [1,2,4ltriazin-7-yl)- 17.4 Hz), 7.00 (1Ht, 7.25 (1H, t,

biphenyl-3-ylanaine 17.4 Hz), 7.54 (l11, dd, J 10.2, 8.8

Hz), 8.20-8.25 (1H, in), 8.30-8.35

(1H, in), 8.94 (1H, 9.32 (1H, s).

86 N-13'-(3-trifluoroinethyl- 2.10 (3H, 7.40-7.50 (2H, in),

~imidazo[1,2-b]I1,2,4I]triazin-7-yl)- 7,55-7.65 (1H, in), 7.65-7. 75 (2H,

biphenyl-3-yllacetainide 7.95 (1H, 8.15-8.22 (1H, in),

8.43 (1H, 8.98 (1H, 9.32

(1H, s).

87 3'-(3-T'rifluoromethyliinidazo[1,2- 7.55-7.90 (5H, in), 7.98 (1H, d, J

b] [1,2,4]triazin-7-yl)biphenyl-2- 7.1 Hz), 8.31-8.33 (2H1, in), 8.98

carbaldehyde (lH, 9.30 (111, 9.97 (lIt, s).

88 [3'-(3-Trifluoroinethyliraidazo[1,2- 4.57 (211, 7.46 (2H, d, 8 Hz),

b] [1,2,4ltriazin-7-yl)biphenyl-4-yl- 7.65-7.85 (4H, in), 8.18 (l11, d, J

methanol 7.8 Hz), 8.47 (1H, 9.00 (lH, s),



WO 02/38568 PCT/GB01104948

9.34 (1H, s).

89 1[3'-(3-Trifluoromethyl- 2.55 (3H, 7.74 (1H, t, J 7.8 Hz),

inidazo[1,2-bl [1,2,4]triazin-7-yl)- 7.87 (11, d, J 7.8 Hz), 7.94 (2H, d,

iphenyl-4-ylethanone 18.3 Hz), 8.06 (2H, d, J 8.3 Hz),

8.27 (11, d, J 7.8 Hz), 8.54 (1H,

9.02 (TH, 9.34 (11, s).

3-[3-(3-Trifluoronethyl- 7.52 (1H, d, J 5.0 Hz), 7.74-7.78

midazoli,2-bl [1,2,4]triazin-7-yl)- (2H, 8.21 (1H, d, J 5.0 Hz),

henyllthiophene-2-carbaldehyde 8.30-8.35 (1H, 8.42 (IH, s),

8.99 (1H, 9.32 (1H, 9.89

(1H, s).

91 3'-(3-Trifluoromethylimidazo[1,2- 7.75 (1H, t, J 7.8 Hz), 7.87 (1H, d,

b] [1,2,4ltriazin-7-yl)biphenyl-4- 17.8 Hz), 7.98 (4H, 8.29 (1H,

carbonitrile d, J 7.8 Hz), 8.52 (11, 9.02

(11, 9.34 s).

92 7-3-(3,5-Dimethylisoxazol-4-yl)-4- 2.30 (6H, 7.51 (11, d, J 7.8

uorophenylil-3-trifluoromethyl- Hz), 7.70 (11, t, J 7.8 Hz), 8.15-

midazo[1,2-b [1,2,4ltriazine 8.25 (2H, 8.93 (1H, 9.31

(1 s).

93 7-[3-(3-Methoxypyridazin-5-yl)- 4.11 (3H, 7.66 (11, 7.79

phenyll-3-trifluoronethyl- (11, t, J 8 Hz), 8.04 (1H, d, J 8

imidazo[1,2-b] [1,2,41triazine Hz), 8.43 (1H, d, J 8 Hz), 8.66

(11, 9.10 (11, 9.40 (1H, s),

9.44 (11, s).

94 )7-(2-Fluoro-4'-iethoxyrbiphenyl-5- 3.83 (31, 7.10 (21, d, J 8.7

l)-3-trifluoroiethylimidazo[1,2- Hz), 7.50 (11, dd, J 8.8, 10.4 Hz),
2 4 ]triazine 7.58 (2H, d, J 8.7 Hz), 8.17-8.22

(1H, 8.30-8.33 (1H, 8.95

(11, 9.32 (1H, s).

7- [4-Fluoro-3-(fur-2-yl)phenyll -3-

trifluoroiethyliiidazo[1,2-

bi [1,2,4triazjne

3.70-6.74 (11, 6.95-7.05 (1H,

7.58 (1H, dd, J 8.8, 10.4 Hz),

7.90 (11, d, J 1.2 Hz), 8.10-8.20

J1H, 8.64-8.66 (11, 8.95
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UH, 9.37 UH, s).

96 7-(2-Fluoro-4'-methylthiobiphenyl- 2.55 (3H, 7.40 (2H, d, J 8.4

5-yl)-3-trifluoromethylimidazo[1,2- Hz), 7.55 (1H, dd, J 8.8, 10.4 Hz),

b [1,2,4triazine 7.59 (2H, d, J 8.4 Hz), 8.22-8.25

(1H, 8.32-8.35 (1H, 8.96

(1H, 9.32 (1H, s).

97 7-(2-Fluoro-2'-methoxybiphenyl-5- 3.77 (3H, 7.09 (1H, t, J 7.4 Hz),

1y-3-trifluoromethylimidazo[1,2- 7.16 (1H, d, J 7.4 Hz), 7.33 (1H, d,

b[1,2,41triazine J 7.4 Hz), 7.40-7.53 (2H, 8.15-

8.30 (2H, 8.92 (1H, 9.30

s).

98 1-t5-[2-Fluoro-5-(3-trifluoromethyl- 2.55 (3H, 7.65 (1H, dd, J 8.8,

inidazo 11,2-b] [l, 2 ,4]triazin-7-yi)- 10.4 Hz), 7.81 (1H, d, J 4.8 Hz),

phenyllthien-2-yljethanone 8.03 (1H, d, J 4.8 Hz), 8.28-8.35

1H, 8.65-8.70 (1H, 9.00

1H, 9.38 (1H, s).

97-(2,4'-Difluorobiphenyl-5-yl)-3- 7.37 (2H, t, J 8.8 Hz), 7.57 (1H,

rifluoromethyliiidazo[1,2- dd, J 8.8, 10.4 Hz), 7.60-7.75 (2H,

b][1,2,4triazine 8.24-8.28 (1H, 8.30-8.35

1H, 8.96 (1H, 9.32 (11, s).

100 2'-Fluoro-5'-(3-trifluoromethyl- 6.91 (2H, d, J 8.7 Hz), 7.48 (2H, d,

d[1,2-b[1,2,4]triazin-7-yl)- J 8.7 Hz), 7.50 (1H, dd, J 8.8, 10.4

biphenyl-4-ol Hz), 8.17-8.22 (1H, 8.30-8.33

(1H, 8.95 (1H, 9.32 (1H, s),

9.81 (1H, s).

101 7-(3'-Nitrobipheny-3-yl)-3- 7.77 (1H, t, J 7.8 Hz), 7.84 (1H, t,

rifluoromethylimidazo[1,2- J 7.8, 10.4 Hz), 7.91 (1H, d, J 7.8

b[1, 2 ,41triazine Hz), 8.25-8.35 (3H, 8.56 (2H,

9.04 (1H, 9.35 (1H, s).
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CLAIMS:

1. A compound of formula I, or a salt or prodrug thereof:

N
N

Y-Z

(I)

wherein

X represents hydrogen or halogen;

Y represents a chemical bond, an oxygen atom, or a -NH- linkage;

Z represents an optionally substituted aryl or heteroaryl group;

R1 represents hydrogen, hydrocarbon, a heterocyclic group, halogen,

cyano, trifluoromethyl, nitro, -ORa, -SRa, -SORa, -S0 2Ra, -SO2NRaRb,

-NRaRb, -NRaCORb, -NRaCO2 Rb, -CORa, -C02Ra, -CONRaRb or -CRa=NORb;

and

Ra and Rb independently represent hydrogen, hydrocarbon or a

heterocyclic group.

2. A compound as claimed in claim 1 represented by formula

IIA, and salts and prodrugs thereof:



(IIA)

wherein

X' represents hydrogen or fluoro;

Z is as defined in claim 1;

R" represents hydrogen, C1-6 alkyl, halo(Ci.6)alkyl, dihalo(Cl-6)alkyl,

hydroxy(C1 6)alkyl, heteroaryl, halogen, trifluoromethyl, C1-6 alkoxy, formyl, C2-6
alkylcarbonyl, C2-6 alkoxycarbonyl or -CR 4=NOR5

R4 represents hydrogen or C1-6 alkyl; and

to R5 represents hydrogen, C1-6 alkyl, hydroxy(C 1 6)alkyl or di(C1. 6)alkylamino

(C I 6)alkyl.

3. A compound as claimed in claim 2 represented by formula IIB, or a
pharmaceutically acceptable salt thereof:

R"1  N

,N

CN

S-R 6

(IIB)

wherein X 1 and R 1 are as defined in claim 2; and

R6 represents hydrogen.

4. A compound as claimed in claim 2 represented by formula IIC, or a
pharmaceutically acceptable salt thereof:

[R:\LIBXX]04162.doc:aak



(IIC)

wherein X' and R"1 are as defined in claim 2; and

R7 represents hydrogen, halogen or C1- 6 alkyl.

A compound as claimed in claim 2 represented by formula IID, or a

pharmaceutically acceptable salt thereof:

R"11 .N M

(IID)
io wherein

[R:\LIBXX]04162.doc:aak



XI and R" are as defined in claim 2;

R8 represents hydrogen or fluoro; and

R9 represents hydrogen, fluoro or cyano.

6. A compound as claimed in claim 5 wherein WR8and R9 both

represent fluoro.

7. A compound as claimed in any one of claims 2 to 6 wherein X1

represents fluoro.

8. A compound as claimed in any one of claims 2 to 7 wherein

R" represents 2-hydroxyprop-2-yl.

9. A compound as claimed in claim 1 represented by formula

HiE, and salts and prodrugs thereof:

R11 N- WT

(HIE)

wherein Z is as defined ini claim 1; and

X-1 and Rlu are as defined in claim 2.

A compound selected from:

3'-(2-methylimidazo [l,2 ,4]triazin-7-yl)biphenyl-2carbonirile;

3'-(3-methylimidazo [124tizn7y~ipey--abntie
2 '-fluoro-5'-(3 -trifluoronaethylirmidazo [1,2,41 triazin-7-yl)biphenyl-2-

carbonitrile;



and salts and prodrugs thereof.

11. A compound selected from:
3 -(l-fluoro-1-methylethyl)-7- 4 -fluoro-3-(pyridin-3-yl)phenyllimjdazo [1,2-

b] [l,2 4 ]triazine;

[l,2 ,4]triazin-7-yl)biphenyl-2-.carbonitrile;
7 4 -fluoro-3-(pyridin-2-y1)phenylI-3trifluoromethylimidazo[1,2-

b] [l,2 ,4ltriazine;
2 -fluoro-3'-(3-trffluoromethylimidazo [l, 2 ,4]triazin-7-yl)biphenylb2-

carbonitrile;

2- 2 -fluoro-5-(3-trifluoromethylimidazo triazin-7-yl)phenyl-

nicotinonitrile;

1, l-difluoroethyl)-7-f 4 -fluoro-3-(pyridin-3-yl)phenyl] im-idazo 11,2-

b] [l,2 ,4lltriazine;

3-tert-butyl-7- 4 -fluoro-3-(pyridin-3y)phenyl]imjdazo triazine;
3-tert-butyl-7- 4 -fluoro-3-(pyridin.2-yl)phenylimidazo [1,2,41triazine;

2-f 7- 4 -fluoro-3 -(pyridin-3 -yl)phenyl] imidazo triazin-3-

yllpropan-2-ol;

2-f 7- 4 -fluoro-3-(pyridin-4-yl)phenyljimidazo b] [1 2 ,41triazin-3-

yilpropan-2-ol;

2'-fluoro-5'-[3-( l-hydroxy-1-methylethyl)imidazo [1,2,4]triazin-7-

yll biphenyl-2-carbonitrile;



2-f7[2-luoo-3-pyrdin4-y~pheyllmidzo1,2-b] [l,2,41triazin..3.
Yllpropan-2-ol;

and salts and prodrugs thereof.

12. A compound selected from:
2-2furo5 

[1hyrx--mtyehI~mdzf,2-b] [1 2 4 ]triazin-7-
yllphenyl)nicotnonitjije;
7 6 -fluoro2'-(methanesulfonyl)bipheny 13 ylI -3-trifluoroinethyl.
imidazo[1,2.bj [l,2 ,4ltriazine;
3 3 -(l-hYdroxY1methylethyl)imidazo [1,2-bI triazin.7-y1bipheny..
2 -carbonitrile;

3 -(3,5-dfluoropyridin-2 yD)4-fuorophe I] inidazo [1,2-
b] [1,2,4]triazin..3..Yllpropan2ol;

4-2furo5 
[1hyrx--mtyehl~md f, 2-b] [1, 2 4 ]triazin-7-

Yl]Phenyl~nicotinonitrile;
6 2 '-cifluoro-.5'.[ 3 -(-fiuoro..methylethyl)imidazo 

[1,2,41 triazin-7-
yllbiphenyl.2-carbonitrile;
7 4 3 3 5difluoropyricjyl2y-luorpflny]- 3 -(l-fluoro-1..methylethyl)-
imidazo triazine;
4 6 2 'trifluoro.5'3-(fluoromyethytl)midaz[1,2-b] 

triazin-7-
ylbiphnl2crbntie

4 -fluoro..3.(3.fluoropyridi-2-yl)phenyj[imdaz[1,2-b] 
triazin-3 

yl~propan-2-ol;
2 -f7 A4.fuoro3-(5..fluorprdiyl)hliida[1 

,2-bj [1 2 4 ltriazin-3-
yllpropan-2-ol;

2- 7 -(4-fluoro-3 -(pyridin-2.yl)phenyl) iridazo triazin-3-yl] 
propan-2-ol;

2- 7 -(4-fluoro3(pridazin3yl)phenl)mdaz[1,2-b] 
triazin-3.yl] 

propan-2-oI;



WO 02/38568 PCT/GBOl/04948
145

2- [7-(4-fluoro-3-(pyrimidin-4-yl)phenyl)imidazo [1,2,4]triazin-3-yl] 

propan-2-ol;

2- [7-(4-fluoro-3-(pyridazin-4-yl)phenyl)imidazo [1,2,41 triazin-3-yl] 

propan-2-ol;

4-{2-fluoro-5-[3-(-hydroxy-1-methylethyl)imidazo [1,2,4]triazin-7-

3-(3,5-difluoropyridin-2-yl)phenyl] imidazo triazin-3-yl}-

propan-2-ol;

7- [3-(1-methyl- 1H-pyrazol-3-yl)phenyL] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [4-chloro-3-(pyridin-3-yl)phenyl] -3-trifluoromethylimidazo 

triazine;

7- [3-(pyridin-3-yl)phenyl] -3-trifluoromethylixnidazo [1 ,2,4ltriazine;

7- triazol-1-yl)phenyl] -3-trifluoromethylimidazofl,2-

bI [1,2,4]triazine;

7- [3-(2-rnethyl-2H- [1,2,31 triazol-4-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(1-methyl-1H- triazol-3-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [4-fluoro-3-(imidazol-1-yl)phenyl]-3-trifluoromethylimidazo [1,2-

b] t1,2,4ltriazine;

7- [4-fluoro-3-(pyridin-3-yl)phenyl -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [4-fluoro-3-(5-fluoropyridin-2-yl)phenyll -3-trifluoromethylimiidazo [1,2-

b] [1,2,4triazine;

7- [3-(pyrrolI-1-yl)phenyl] -3-trifluoromethiylimidazo triazine;

7- [3-(pyridin-4-yl)phenyl] -3-trifluoromethylimidazo [1 ,2,4]triazine;

7- [3-(thiazol-2-yl)phenyl] -3-trifluoromethylimidazo triazine;

7- [3-(5-fluoropyridin-2-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,41triazine;
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7- [4-fluoro-3-(pyrazol-1-yl)phenyl]-3-trifluoromethylimidazo [1,2

6] [1,2,4]triazine;

7-[4-fluoro-3-( [1,2,4iltriazol- 1-yl)phenyl]-3-trifluoromethyliniidazo [1,2-

61 [1,2,4]triazine;

7- [4-fluoro-3-(oxazol-2-yl)phenyll-3-trifluoromethylimidazo [1,2-

b] [1,2,4ltriazine;

7- [3-(fur-2-yl)phenyll -3-trifluoromethylimidazo triazine;

7- [3-(2-methyltetrazol-5-yl)phenyl -3-trifluoromethylimidazo [1,2-

61 [1,2,4]triazine;

7- [4-fluoro-3-(4-fluoropyridin-3-yl)phenyll-3-trifluoromethylinidazo [1,2-

bi [1,2,4]triazine;

7- f4-fluoro-3-(pyridin-4-yl)phenyll -3-trifluoromethylimidazo [1,2-

61 [1,2,4]triazine;

7- [3-(3,5-difluoropyridin-2-yl)-4-fiuorophenyl] -3-trifluoromethyl-

imidazo [1,2,41 triazine;

7- [4-fluoro-3-(2-methyltetrazol-5-yl)phenyl] -3-trifluoromethylimidazo [1,2-

61 [1,2,4]triazine;

7- [4-fluoro-3-(thiazol-4-yl)phenyl] -3-trifluoromethylimidazo [1,2-

6] [1,2,4]triazine;

7- [4-fluoro-3-(5-nitrothiazol-2-yl)phenyl -3-trifluoromethylimidazo [1,2-

bl [1,2,4]triazine;

7- [3-(5-dimethylaminocarbonylthiazol-2-yl)-4-fluorophenyl -3-

trifluoromethylimidazo [l,2 ,4]triazine;

7- [4-fluoro-3-(thiazol-2-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(thien-2-yl)phenyl]-3-trifluoromnethylimidazo [l,2,4]triazine;

7- [3-(thien-3-yl)phenyl] -3-trifluoromethylimidazo triazine;

7- [3-(fur-3-yl)phenyll -3-trifluoromethylimidazo [l, 2 ,4]triazine;

7- [3-(4-methylpyridin-2-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b][1,2,4]triazine;

7- [3-(pyridin-2-yl)phenylj -3-trifluoromethyiiidazo triazine;
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7- [3-(pyrazin-2-y1)pheny1-3-trifluoromethylimidazo [1,2,4]triazine;

7- [3-(4-fluoropyridin-2-yl)phenyll-3-trifluoromethylimidazo [1,2-

b] 11,2,4ltriazine;

7- [3-(thiazol-4-yl)phenyl] -3-trifluoronaethylimidazo [1,2,4]triazine;

7- [4-fluoro-3-(1-methylpyrazol-4-yl)phenyl] -3-trifluorornethylimidazo [1,2-

b] [1,2,4]triazine;

7- [3-(imidazol-1-yl)phenyll-3-trifluoromethylimidazo 11,2-b] [l, 2 ,4lltriazine;

7- [3-(3-nethyl- [l, 2 ,4]oxadiazol-5-yl)phenyl]-3-trifluoromethyliinidazo [1,2-

b] [1,2,4]triazine;

7- 3 -(l-ethylpyrazol-3-yL)phenyl]-3-trifluoromethylimidazo [1,2-

bi [1,2,4ltriazine;

7- [3-(5-methyl- [1,2,4]oxadiazol-2-yl)phenyl] -3-trifluoromethylimidazo [1,2-

bi [1,2,4]triazine;

7- [1,2,3]thiadiazol-4-yl)phenyl] -3-trifluorometh-ylimidazo [1,2-

b] [1, 2 ,4ltriazine;

7- [3-(5-methyl- [1 ,2,4]thiadiazol-2-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7- [2-fluoro-3-(pyridin-4-yl)phenyl -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7 2 '-methoxybiphenylk3-yl)-3-trifluoromethylimidazo triazine;

1- [3'-(3-trifluoroethylimidazo triazin-7-yl)biphenyl-3-

yll ethanone;

3'-(3-trifluoromethylimiclazo iI1,2,4]triazin-7-yl)biphenyl-4-

carbaldehyde;
7 -(2-fluoro-3',4'-dimethoxybiphenylbs-yry-3.trifluoromethylimidazo [1,2-

b] [1,2,41triazine;

1- [2'-fluoro-5-(3-trifluoromethylimidazo [1,2,41 triazin-7-yl)biphenyl-
3 -yl] ethanone;

3- [2'-fluoro-5'-(3-trifluoromethylimidazo triazin-7-yl)bipheny-

3-yl] acrylic acid;
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2'-fluoro-5'-(3-trifluorornethyliinidazo triazin-7-yl)biphenyl-4-

carbaldehyde;

2'-fluoro-5'-(3-trifluoromethylimidazo triazin-7-yl)biphenyl-3-

ylamine;

N- [3'-(3-trifluoromethylimidazo [1,2,4]triazin-7-yl)biphenyl-3-

yl] acetarnide;

3'-(3-trifluoromethylimidazo [1,2,4]triazin-7-yI)biphenyl-2-

carbaldehyde;

[3'-(3-trifluoromethylimidazo 11,2-b] [1,2,4ltriazin-7-ylbiphenyl-4-yll-

methanol;

1- -trifluoromethylimidazo 2-b] 2,4] triazin-7-yl)biphenyl-4-yl 

ethanone;

3- 13-(3-trifluorornethylimidazo [l,2,4iriazin-7-yl)phenyllthiophene-

2-carbaldehyde;

3'-(3-.trifluoromethylimidazo triazin-7-yl)biphenyl-4-

carbonitrile;

7- [3 -(3,5-dimethylisoxazol-4-yl)-4-fluorophenyl] -3 -trifluoromethyl-

imidazo [1,2,4]triazine;

7- [3-(3-methoxypyridazin-5-yl)phenyl] -3-trifluorornethylimidazo [1,2-

b] [1,2,4]triazine;

7-(2-fluoro-4'-methoxybiphenyl-5-yl)-3-trifluoromethylirnidazo [1,2-

b] [1,2,4jtriazine;

7- [4-fluoro-3-(fur-2-yl)phenyl] -3-trifluoromethylimidazo [1,2-

b] [1,2,4]triazine;

7-(2-fluoro-4'-methylthiobiphenyl-5-ylJ-3-trifluorornethylimidazo [1,2-

b] [1,2,41 triazine;

7-(2-fluoro-2'-methoxybiphenyl-5-yl)-3-trifluoromnethylimidazo [1,2-

b] [1,2,4]triazine;

2 -fluoro-5-(3-trifluoromethylimidazo [l,2,4lltriazin-7-yl)-

phenyll thien-2-yllethanone;



7-(2,4'-difluorobiphenyl-5-yl)-3-trifluoromethylimidazo[1,2-

b][l,2,4]triazine;

2 '-fluoro-5'-(3-trifluoromethylimidazo[1,2-b] [1,2,4]triazin-7-yl)biphenyl-.4

ol;

7 3 '-nitrobiphenyl-3-yl)-3-trifluoromethylimidazo[1,2-b [1,2,4]triazine;
and salts and prodrugs thereof.

13. A pharmaceutical composition comprising a compound of
formula I as defined in claim 1, or a pharmaceutically acceptable salt
thereof or a prodrug thereof, in association with a pharmaceutically
acceptable carrier.

14. The use of a compound of formula I as defined in claim 1, or a
pharmaceutically acceptable salt thereof or a prodrug thereof, for the
manufacture of a medicament for the treatment and/or prevention of
adverse neurological conditions.

A process for the preparation of a compound as claimed in
claim 1, which comprises:

reacting a compound of formula III with a compound of formula
IV:

MN

Y- Z

(III) (IV)

wherein X, Y, Z and R 1 are as defined in claim 1, Li represents a suitable
leaving group, and MI represents a boronic acid moiety -B(OH)2 or a cyclic
ester thereof formed with an organic diol, or MI represents -Sn(Alk)3 in
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which Alk represents a Ci-6 alkyl group; in the presence of a transition

metal catalyst; or

reacting a compound of formula V with a compound of formula

VI:

L 1 -Z

(VI)

wherein X, Z and R 1 are as defined in claim 1, and Li and M 1 are as

defined above; in the presence of a transition metal catalyst; or

reacting a compound of formula VI as defined above with a

compound of formula VII:

R N N

N N

OH

(VII)

wherein X and R1 are as defined in claim 1; or

reacting a compound of formula VI as defined above with a

compound of formula VIII:
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NH2

(VIII)

wherein X and R1 are as defined in claim 1; or

reacting a compound of formula XII with a compound of formula

XIII:

N. NH2

(KII

N

(XII)

LA CHO

Y-Z
x

(XIII)

wherein X, Y, Z and R1 are as defined in claim 1, and L 3 represents a

suitable leaving group; or

reacting a compound of formula XIV with a compound of formula

XV:

Rla B(OH)2

-Z

(XIV)
(XV)



wherein Y and Z are as defined in claim 1, Rla represents an aryl or heteroaryl moiety,

and L4 represents a suitable leaving group; in the presence of a transition metal catalyst;

or

reacting a compound of formula M'-Z with a compound of formula VA:

N
N' L2

2

cN x L
sX

cx (VA)

0wherein X, Z and R' are as defined in claim 1, M' is as defined above, and L2 represents a

C1 suitable leaving group; in the presence of a transition metal catalyst; or

reacting a compound of formula VIII as defined above with 

o0 dimethoxytetrahydrfuran; and

where appropriate, converting a compound of formula I initially obtained into

a further compound of formula I by standard methods.

16. A method for the treatment and/or prevention of adverse neurological

conditions which comprises administering to a patient in need of such treatment an

effective amount of a compound of formula I as defined in claim 1 or a pharmaceutically

acceptable salt thereof or a prodrug thereof.

17. A compound of formula I, or a salt or prodrug thereof as defined in claim 1,

substantially as hereinbefore described with reference to any one of the examples.

18. A process as defined in claim 15, substantially as hereinbefore described with

reference to any one of the examples.

19. A compound of formula wherever prepared by the process of claim 15 or

18.

A compound of formula as defined in claim 1, or a pharmaceutically

acceptable salt thereof, when used for the treatment and/or prevention of adverse

neurological conditions.
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