10

15

20

25

30

WO 97/32873 PCT/EP9T/00995

QUINOXALINEDIONES

This invention relates to 2,3(1H,4H)-quinoxalinedione derivatives which are
selective antagonists of N-methyl-D-aspartate receptors. More particularly, this
invention relates to §-heteroaryl-2,3(1H,4H)-quinoxalinedione derivatives and to
the preparation of, compositions containing, the uses of and the intermediates
used in the synthesis of, such derivatives.

L-Glutamic acid is an exclitatory amino acid neurotransmitter whose
physiological role in the brain involves interaction with four receptors, three of
which ére named after the selective agonists NMDA (N-methyl-D-aspartate),
AMPA (2-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) and kainate. The
fourth receptor is termed the metabotropic receptor. In addition to a binding site
for glutamic acid, the NMDA receptor possesses high affinity binding sites for
dissociative anaesthetics (e.g. ketamine), polyamines (e.g. spermine), glycine and
certain metal ions (e.9. Mg®', Zn®*). Since the NMDA receptor has an absolute
requiremént to bind glycine for activation to occur, glycine antagonists can act as
functional NMDA antagonists.

In the region of a cerebral infarct, anoxia, for example, causes abnomally
high concentrations of glutamic acid to be released. This leads to an over-
stimulation of NMDA receptors resulting in the degeneration and death of
neurones. Thus, NMDA receptor antagonists, which have been shown to block
the neurotoxic effects of glutamic acid in vitre and in vivo, may be usefut in the
treatment and/or prevention of any pathological condition in which NMDA receptor
activation is thought o be important. Examples of such conditions include acute
neurodegenerative disorders arising from events such as stroke, transient
ischaemic attack, peri-operative ischaemia, global ischaemia (following cardiac
arrest) and traumatic head injury to the brain or spinal cord. in addition, NMDA
antagonists may be of use in treating certain chronic neurological disorders such
as senile dementia, Parkinson’s disease and Aizheimer's disease. They may also
have utility in condifions in which peripheral nerve function has been impaired
such as retinal and macular degeneration.
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Furthermore, NMDA antagonists have been shown to possess anti-
convulsant and anxiolytic activity and may therefore be used to treat epilepsy and
anxiety. NMDA antagonists may also attenuate the effects of alcohol withdrawal
from physically dependent animals (K.A. Grant gt al., J. Pharm.Exp.Ther., 280,
1017 (1992)) and thus NMDA antagonists may be of use in the treatment of
alcohol addiction and pain. NMDA antagonists may also be useful in the
treatment of hearing disorders (e.g. finnitus), migraine and psychiatric disorders.

[EP-A-0572852 describes pyrrol-1-yl-substituted 2,3(1H,4H)-
quinoxalinedione derivatives usefu! for the treatment of neurodegenerative
illnesses and neurctoxic disorders of the central nervous system.

EP-A-0556393 discloses, inter alia, imidazolyl- or triazolyl-substituted
2,3({1H,4H)-quinoxalinedione derivatives with giutamate receptor antagonising
activity, particularly NMDA-glycine receptor and AMPA receptor antagonising
activities. However, no 5-triazolyl-substituted compounds are specifically
described therein. '

The present compounds are potent antagonists of the NMDA (glycine site)
receptor. In addifion, they are highly selective antagonists for the NMDA (glycine
site) receptor in comparison to the AMPA receptor to which they have little, if any,

-affinity.

The present invention relates to a compound of the formula:-
R
4 H
R N o]
XL
R? N o
H
or a pharmaceutically acceptable sait thereof,
wherein
R is a 5-membered ring heteroaryl group containing 3 or 4 nitrogen heteroatoms
which is finked to the quinoxaiinedione ring by a ring carbon or nitrogen atom, or is
a 6-membered ring heteroaryl group containing from 1 to 3 nitrogen heteroatoms
which is linked to the quinoxalinedione ring by a ring carbon atom, either of said
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groups being optionally benzo-fused and optionally substituted, including in the
benzo-fused portion, by 1 or 2 substituents each independently selected from Cy-
C, akkyl, C,-C, alkenyl, C,-C; cycloalkyl, halo, hydroxy, C4-C, alkoxy, C,-C,
cycloalkyloxy, -COOH, C-C, alkoxycarbonyl, -CONR’R?, -NR°R?, -5(0),(C,-C,
alkyl), -SO,NR®R?, aryl, aryloxy, aryl(C,-C,)alkoxy and het, said C4-C; alkyl being
optionally substituted by C+-C; cycloalkyl, halo, hydroxy, C,-C, alkoxy, halo(C,-
C.,)afkoxy, Ca-C; cycioalkyloxy, C;-C; cycloalkyl(C,-C,}alkoxy, -COOH, C,-C,
alkoxycarbonyl, -CONR’R®, -NR*R®, -S(O),(C+-C, alkyl), -SO(ary}), -SO,NR’R®,
morpholino, aryl, aryloxy, aryl{C,-C,)alkoxy or het, and said C,-C, alkenyl being
optionally substituted by aryl;

R' and R? are each independently selected from H, fluoro, chioro, bromo, C,-C,
alkyl and halo{C,-CJalkyl,

R® and R* are either each independently selected from H and C,-C, alky! or, when
taken together, are C5-C; alkylene;

pis0,10r2;

*aryl”, used in the definition of R and “het”, means phenyl or naphthyl, each
optionally substituted by 1 or 2 substituents each independently selected from C,-
C, alkyl, C4-C, alkoxy, hydroxy, halo, halo(C,-C,)alkyl and -NR°R*;

“het”, used in the definition of R, means furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyt, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each being
optionally benzo-fused and optionally substituted, including in the benzo-fused
portion, by 1 or 2 substituents each independently selected from C;-C, alkyl, C4-C,
cycloalkyt, C4-C, alkoxy, halo, hydroxy, -COOH, C4-C, alkoxycarbonyl,
allyloxycarbonyl, -CONR’R?, -NR°R®, ~5(0),(C,-C, alkyi),

-SOzNR3R4. halo{C,-C,Jatkyl, hydroxy(C-Cgalkyl, C,-C, alkoxy(C4-C,)alkyl,
RRUNCO(C,-C,)alkyl, aryl, arylalkyl, het' and het'(C,-C)alkyl, and/or by an oxido
substituent on a’ring nitrogen heteroatom when “het” includes a pyridinyl,
pyridazinyl, pyrimidiny or pyraziny! group; and “het’", used in the definition of
“het’”, means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyi.
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oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazoly, thiadiazolyl, pyridinyl,
pyridazinyl, pyrimidinyl or pyrazinyl, each optionally substituted by 1 or 2 Ci-C,
alkyl substituents.

In the above definitions, “halo” means fluoro, chloro, broma or iodo and
alkyi, alkoxy and atkylene groups having three or more carbon atoms and alkeny}
groups having 4 or more carbon atoms can be straight- or branched-chain.

The definition “C,-C, alkyl” covers methy, ethyl, n-propyt, isopropyl, n-butyl,
sec-butyl and teri-butyl groups. The definition *C,-C, alkoxy” covers the
corresponding alkoxy groups.

Where R is a 5-membered ring heteroary} group, this definition covers
1,2,3-triazolyl, 1,2,4-triazolyl and tetrazolyl. '

Where R is a 6-membered ring heteroaryl group, this definition includes, in
particular, 2-, 3- and 4-pyridinyl, 3- or 4-pyridazinyl, 2-, 4- or 5-pyrimidiny} and 2-
pyrazinyl.

Where “het" is a benzo-fused heteroaryl group, this may be attached to the
remainder of the molecule via the heteroaryl or benzo-fused portion of the "het"
group.

Preferably, R is triazolyl or tetrazoly!, each substituted by1or2
substituents each indepsndently selected from C,-C, alkyi, C,-C, alkenyl, C,-C,
cycloalkyl, halo, hydroxy, C,-C, alkoxycarbony, aryl and het, said C4-C, alkyl
being optionally substituted by halo, hydroxy, C,-C, alkoxy, halo(C,-C,)alkoxy, Cs-
Gy cycloalkyl(C,-C,)alkoxy, -COOH, C,-C, alkoxycarbonyl, -NR°R*, -S0,(ary),
morpholino, aryl, aryloxy, aryl(C-C,)alkoxy or het; oris pyridinyl or pyrimidinyi.

More preferably, R is 1,2,3-triazol-4-yl, 1.2,4-triazol-3-yl, 1,2,4-triazoi-4-yl or
tetrazol-5-yi, each substituted by 1 or 2 substituents each independently selected
from C,-C, alkyl, C,-C, alkenyl, Cs-C; cycloalkyl, halo, hydroxy, C-C, |
alkoxycarbonyl, aryl and het, said C,-C, alkyl being optionally substituted by halo,
hydroxy, C,-C, alkoxy, halo{C,-C)alkoxy, b;-C-, cycloalkyl{C,-C,)alkoxy, -COOH,
C,-C, alkoxycarbonyi, -NR°RY, -SO,(aryl), morpholine, aryi, aryloxy, aryl(C,-
Cy)alkoxy or het; or is pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl or
pyrimidin-5-yi.
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Yet more preferably, R is 1,2,3-triazol4-yl, 1,2 4-triazol-3-vl, 1,2,4-triazol-4-
yl or tetrazol-5-yl, each substituted by 1 or 2 substituents each independentiy
selected from methyl, ethyl, propy!, allyl, cyclopropyl, cyclohexyl, bromo, hydroxy,
ethoxycarbonyl, 2-chlorophenyl, 3-chlorophenyl, 4-chiorophenyl, 4-
dimethylaminophemyt, 2-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2-methyiphenyl, phenyl, 4-trifluoromethyiphenyl, 2-amino-1,3.4-
oxadiazol-5-yl, 2-carboxypyridin-5-yl, 1,5-dimethyl-1H-pyrazol-3-yi, 1H-imidazol-1-
yl, 1-methylimidazol-2-yl, i~methyiimidazol—4—yl, 1-methylimidazol-5-yl, 3-
methylisothiazoh4-yi, 4-methyl-1H-imidazol-5-yl, 3-methy}-1,2,4-oxadiazol-5-yl, 1-
methyl-1H-pyrazol-4-yl, 5-methyi-1H-pyrazol-3-yl, 1-methyl-1H-pyrazol-5-y, 1-
oxidopyridin-3-yl, 2-methylpyridin-3-yi, 2-methylpyridin-5-yl, 1-phenylimidazol-4-y!,
5-phenylpyridin-3-yl, Z-phenylpyridin-5-yl, 1-methylpyrrol-2-yl, 4-methyl-1,2,3-
thiadiazol-5-yl, 2-methylthiazol-4-yl, 1-methyl-1H-1,2,4-triazol-5-yl, 3-(prop-1-yl)-
1H-pyrazoi-5-yi, pyrazin-2-yl, 1H-pyrazol-4-yl, pyridazin-4-yl, pyridin-2-yl, pyridin-3-
yl, pyridin-4-yl, pyrimidin-2-yl, thien-2-yl, 1H-1,2,4-triazol-5-yl, 1H-1,2,3-triazol-5-yi,
quinalin-3-yt and quinolin-6-yl, said methyl, ethy! or propyl being optionally
substituted by fiuoro, hydroxy, methoxy, ethoxy, 2,2,2-trifluoroethoxy,
cyclohexylmethoxy, eyclopentylmethoxy, -COOH, methoxycarbonyl,
dimethylamino, 4-chiorophenylsulphonyl, morpholino, phenyi, phenoxy, benzyloxy,
pyridin-2-yl, pyridin-3-yi or pyridin-4-y!; or is pyridin-2-yl, pyridin-3-yl, pyridin-4-y{,
pyrimidin-2-yl or pyrimidin-5-yl.

Examples of R include:

1-(2-hydroxyethyl}-5-phenyl-1,2,3-triazol-4-yl,
1-{2-hydroxyethyl}-4-phenyl-1,2,3-triazol-5-yl,
2-(2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl,
1-methyl-5-phenyl-1,2,3-triazol-4-y!,
1-methyl-4-phenyi-1,2,3-triazol-5-yl,
2-methyl-5-phenyl-1,2,3-triazol-4-yl,
5-phenyl-1H-1,2,3-triazol-4-yi,
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1-methyl-1H-1,2,4-triazol-3-yl,
2-methyl-2H-1,2 4-triazol-3-yl,
4-(2-hydroxyethyl)-4H-1,2,4-triazol-3-yl,

 4-methyl-4H-1,2,4-triazol-3-yl,

3-(2-amino-1,3 4-oxadiazol-5-yl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-benzyl-5-{pyridin-3-yi}-4H-1,2 4-triazol-4-yi,
3-benzyloxymethyl-5-(pyridin-3-yi}-4H-1,2,4-triazol-4-yl,

3-bromo-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl,

3-(3-carboxyprop-1-yl)}-5-(pyridin-3-yi}-4H-1,2 4-triazol-4-y},
3-(2-carboxypyridin-5-yl)-5-methoxymethyl-4H-1,2 4-triazol-4-yl,
3-{2-chlorophenyl)-5-methoxymethyl-4H-1,2,4-triazol-4-yl,
3-(2-chiorophenyl}-5-methyl-4H-1,2 4-triazol-4-yi,
3-(3-chlorophenyl)-5-methyl-4H-1,2,4-triazol-4-yl,
3-{4-chlorophenyl}-5-methyl-4H-1,2 4-triazol-4-yl,
3-(4-chlorophenylisulphonyimethyl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-cyclohexyimethoxymethyl-5-(pyridin-3-yl)-4H-1,2 4-triazoi-4-yl,
3-cyclopentyimethoxymethyl-5-(pyridin-3-yi)-4H-1,2,4-triazol-4-yl,
3-cyciopropyl-5-methyl-4H-1,2 4-triazol-4-yl,
3.5-di(methoxymethyi)-4H-1,2,4-triazol-4-yl,
3-{N,N-dimethylaminomethyl)-5-ethyl-4H-1,2,4-triazol-4-yi,
3-(N,N-dimethylaminomethyl)-5-(pyridin-3-yl)}-4H-1,2,4-triazol-4-yt,
3-{4-dimethylaminophenyl)-5-methyl-4H-1,2 4-triazol-4-yl,
3-(1,5-dimethyl-1H-pyrazol-3-yl)-5-methoxymethyl-4H-1,2,4-trlazol-4-yi,
3~(1,5-dimethyl-1H-pyrazol-3-yi}-5-methyl-4H-1,2 4-triazol-4-yl,
3,5-dimethyi-4H-1,2,4-triazol-4-yl,

3,5-diphenyl-4H-1,2 4-triazol-4-yl,
3-(2-ethoxyethyl)-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yi,
3-ethoxymethyl-5-(pyridin-3-yl}-4H-1,2 4-triazol-4-yl,
3-ethoxycarbonyl-4H-1,2,4-triazol-4-yl,
3-ethyl-5-(2-chiorophenyl)-4H-1,2,4-triazol-4-yi,
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3—ethyl-5-(2-methoxyphenyl)—4H~1,2,4-triazol-4»y!.
3-ethyl-5-(1 -methylpyrazol-5-yi}-4H-1 2,4-triazol-4-yl,
3-ethyl-5-methyl-4H-1 2,4-triazol-4-yl,
3-ethyl-5-morpholinomethyl-4H-1 2,4-triazol-4-yl,
3-ethyl-5-(pyridin-3-yi)-4H-1 »2,4-triazol-4-yl,
3-ethyl-4H—1,2,4-triazol-4-yl,
3-(2-hydroxyethyl)-5-methyl-4H-1 2 4-triazol-4-yl,

S-hydroxymethyi-5-methyl-4H-1 »2,4-triazol-4-yl,

3-hydroxymethyl-5-phenyl-4H-1 2,4-triazol-4-yi,
3~hydrcxymethyi-S—(pyridin-S—ylHH—? 12, 4-triazol4-yl,
&hydrcaneﬂz_yMH—1 2,4-triazol-4-yl,
3-hydroxy-5-methyi-<4H-1 »2,4-triazol-4-y,
3-(2-hydraxyphenyl)—5—methyMH-1 2,4-triazol-4-yl,
3-(1H-imidazol-1-yl)-5-methyl-4H-1 2,4-triazol-4-yl,
3-(2-methoxyethyl)—5-{pyﬁdin—3—yl)—4H-1,2.4-triazol~4—yl.
3-methoxymethyl-5-(1 -methyl-1H-pyrazol-5-yl)-4H-1 2,4-triazol-4-yl,
3-methoxymethyl—5-(2-methylpyridin—5-yl)-4H-1 12,4-triazol-4-yi,
&methoxymemyw-(z-methylthiazoI-4-yl)-4H-1 2,4-trigzol-4-yl,
3-methoxymethyl—5—(1-oxidopyridin-S—yl)-4H-1,2,4-triazol-4~yl,
3-methoxymethyl-5-(1 -phenylimidazol-4—y!)—4H-1.2,4~triazol-4—y!.
3-methoxymethyl-s-(s-phenylpyridin-3-yl)~4H-1 2,4-triazol-4-yi,
3~methoxymethyl~5-(2-phenylpyridin-S—y!HH—1 2,4-triazol-4-y,
3—methoxymethyl-5-(pyridin-3-yl)—4H-1 +2,4-triazol-4-y|,
3-methoxymethyl-5- pyridin-3-ylmethyl)-4H-1 «2,4-triazol-4-y},
3-methoxymethyi—S—(quinoiin-3-yl)—4H-1 12,4-triazol-4-yi,

3-m ethoxymethyl~5—(qu§noﬁn—6—yl)-4 H-1,2 4-triazol-4-yl,
3-(2-methoxyphenyf)—5-methyl-4H-1 +2,4-triazol-4-y!,
3—(3~methoxyphenyl)-5-methyl-4H-1 2.4-triazol-4-yi,
3-(4-methoxyphenyf)—5—methyi—4H-1 12.4-triazol-4-y|,
3-methyf-5—(1-rnethy!imidazol-Z—yi)—4H-1 :2,4-triazol-4-yl,

PCT/EPI7/00995
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3-methyl-5-1-methylimidazol-4-yl)-4H-1,2 4-triazol-4-yl,
3l-methyl-5-(1 -methylimidazol-5-yl)-4H-1,2,4-triazol-4-yl,
3-(3-methylisothiazol-4-yl)-5-methyl-4H-1,2 4-triazol-4-yl,
3-methyl-5-{4-methyl-1H-imidazol-5-y1}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(3-methyl-1,2,4-oxadiazol-5-yl}-4H-1,2 4-triazol-4-yi,
3-methyl-5-{2-methylpyridin-3-yi}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(2-methylpyridin-5-yl)-dH-1,2,4-triazol-4-yl,

_3-methy!-5-(1~meth§!pyrazof—5-yl)—4H—1 2, 4-triazol-4-yl,

3-methyl-5-(6-methyl-1H-pyrazol-3-yl)}-4H-1,2,4-triazol-4-yl,
3-methyl-5-{2-methyiphenyl)-4H-1,2 4-triazol4-yl,
3-methy}-5-(1-methyipyrrol-2-yl}-4H-1,2 4-triazol-4-yl,
3-methyl-5-{(4-methyl-1,2,3-thiadiazol-5-yl)}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(2-methylthiazol-4-yl)}-4H-1,2,4-triazoi-4-yl,
3-methyl-5-(1-methyl-1H-1,2,4-triazol-5-yl}-4H-1,2,4-triazol-4-yl,
3-methyl-5-(1-methyl-1H-pyrazol-4-yl)-4H-1,2 4-triazol-4-yl,
3-{3-methyl-1,2 4-oxadiazol-5-yl)-5-{pyridin-3-yi)}-4H-1,2 4-triazol-4-y},
3-methyl-5-phenyl-4H-1,2,4-friazol-4-yl,
3-methyl-5-(3-[prop-1-yl}-1H-pyrazol-5-yi}-4H-1,2 4-triazol-4-yl,
3-methyl-5-{pyrazin-2-yl)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(1H-pyrazol-4-yl}-4H-1,2 4-triazol4-yl,
3-methyl-5-(pyridin-2-yl}-4H-1,2 4-triazol-4-yi,
3-methyl-5-{pyridin-3-yl}-4H-1,2 4-triazol-4-yi,
3-methyl-5-{pyridin4-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin-2-yimethyl}-4H-1,2 4-triazol-4-y|,
3-methyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin4-yimethyl)-4H-1,2 4-triazoi-4-yi,
3-methyl-5-(pyridazin-4-yl)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(pyrimidin-2-yi)}-4H-1,2 4-triazol4-yl,

- 3-methyl-5-(thien-2-yl)4H-1,2 4-triazol-4-yi,

3-methyl-4H-1,2 4-triazol-4-yi,
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3-methyl-5-(1H-1,2, 3-triazol-5-yl)-4H-1 2,4-triazol-4-yl,
3-methyi-5-(1H-1 2.4-triazol-5-yl}-4H.1 2,4-triazol-4-y!,
3~morphoiinomethyl-s-(pyridin-3-yl)-4H-1,2,4-tﬁazoi—4-yl.
3—phen0xymethyi~5—(pyridin-3-yl)-4H~1,2,4—triazoi~4-y!.
3-(2-phenylethyl)—S-(pyridin—S-y!HH—1 2.4-triazol-4-yl,
3-(pyridin-3-yi)-5-(2,2, 2-trifluoroeth oxy)methyl-4H-1 12,4-triazol-4-yl,
3-(pyridin~3-yi)—4H~1,2.4—triazol—4-yf.

_3-methyl-s-(4-triﬂuoromethyipheny!HH-1,2.4-triazol-4»yl,
1-allyltetrazol-5-yl,
1-benzyltetrazol-5-yl,
1-carboxymethyltetrazol—5—yl,
1-cycichexyitetrazol-5-yl,
1-ethyltetrazol-5-yl,
1~(2-hydroxyethyl)tetrazol—5-yl,
1-(3-hydroxypropyf)tetrazol—5—yl,
1-methoxymrbonytmethyltetrazoi-s-yl,
1-(2~methoxyethyl)tetrazolé—yl,
1-methyltetrazol-5-y,
1-(2-phenylethyljtetrazol-5-yi,
1-phenyttetrazal-5-yl,
1~(prop-2-ylitetrazol-5-y,
1-(2,2,2-triﬂucmethyl)tetrazol-5—y!,
pyridin-2-yl,

pyridin-3-yi,

pyridin-4-yi,

pyrimidin-2-yi and

pyrimidin-5-yl,
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Most preferably R is
1-(3-hydroxypropyhtetrazol-5-yi,
4-methyl-4H-1,2,4-triazol-3-yi,
1-(2-hydroxyethyl}-5-phenyl-1,2,3-triazol-4-yl,
3-methyl-5-{pyridin-3-yl)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-yi,
3-methoxymethyl-5-(pyridin-3-yl)}-4H-1,2 4-triazol-4-yl,
&metl)oxymeﬂwyl—S-(quinaﬁn-B-yiHH~1 2,4-triazol-4-yl,
3-methoxymethyl-5-{quinolin-6-yl)}-4H-1,2 4-triazol-4-yl
or 3-(1,5-dimethyl-1H-pyrazol-3-yi}-5-methyl-4H-1,2,4-triazol-4-yi.

Preferably, R! and R* are each independently selected from chioro and C,-C,
alkyl, especially methy! or ethyl.
Most preferably, R and R? are each chioro.

Preferably, R® and R* are each independently selected from H and C,-C, alkyl.
Most preferably, R® and R* are each methyl.

Preferably, “aryl" means phenyt optionally substituted by 1 or 2 substituents each
independently selected from methyl, methoxy, hydroxy, chioro, triflucromethy! and
dimethylamino.

Examples of “aryl” include 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4-
dimethylaminophenyl, 2-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyt, 4-
methoxyphenyl, 2-methylphenyl, pheny! and 4—triﬂuoromethylphenyl.

Preferably, "het” means thienyl, pyrroiyl, pyrazolyl, imidazolyi, triazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl,
each being optionally benzo-fused and optionally substituted by 1 or 2
substituents each independently selected from C,-C, alkyl, -COOH, -NR*R* and
phenyl, and/or by an oxido substituent on a ring nitrogen heteroatom of said
pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyi group. '
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Examples of “het” include thien-2-yl, 1-methylpyrrol-2-yl, 1H-pyrazol-4-yl, 1-
methyl-1H-pyrazol-4-yl, 5-methyl-1H-pyrazol-3-yi, 1-methyl-1H-pyrazol-5-yi, 1,5-
dimethyl-1H-pyrazol-3-yl, 3-(prop-1-yl)-1H-pyrazol-5-yl, 1H-imidazol-1-yi, 1-
methylimidazol-2-yl, 1-methylimidazol-4-yl, 1-methylimidazol-5-yl, 4-methyl-1H-
imidazol-5-yl, 1-phenylimidazol4-yl, 1H-1,2,3-triazol-5-vl, 1H-1,2,4-triazol-5-yl, 1-
methyl-1H-1,2 4-triazol-5-yl, 2-methyithiazoi-4-yl, 3-methylisothiazoi-4-yl, 2-amino-
1,3,4-oxadiazol-5-yl, 3-methyl-1,2,4-oxadiazol-5-yl, 4-methyl-1,2,3-thiadiazol-5-yl,
pyridin-2-yl, pyridin-3-yl, pyridin4-yl, 2-methylpyridin-3-yl, 2-methylpyridin-5-yl, 1-
oxidopyridin-3-yl, 2-carboxypyridin-5-yl, 5-phenylpyridin-3-yl, 2-phenylpyridin-5-yl,
pyridazir-4-yl, pyrimidin-2-yl, pyrazin-2-yi, quinolin-3-yl and quinofin-6-yl.

The pharmaceutically acceptable saits of the compounds of the formutla (1)
include the acid addition and the base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic
salts and examples are the hydrochloride, hydrobromide, hydraiodide, sulphate,
hydrogen sulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate,
fumarate, lactate, tartrate, citrate, giuconate, succinate, benzoate,
methanesulphonate, benzenesulphonate and p-toluenesuiphonate satts.

Suitable base salts are formed from bases which form non-toxic salts and
examples are the calcium, lithium, magnesium, potassium, sodium, zinc,
ethanolamine, diethanolamine and triethanolamine salts.

For a review on suitable salts see Berge ¢t al, J. Pharm.Sci., 88, 1-19
(1977).

A compound of the formula (I} may contain one or more asymmetric carbon
atoms and may therefore exist in two or more stereocisomeric forms, or it may exist
as fautomers. The present invention includes the individual stereoisomers and
tautomers of the compounds of the formula (1) and mixtures thereof.

Separation of diastereoisomers may be achieved by conventional
techniques, e.g. by fractiona! crystaliisation, chrcmatogi‘aphy orHP.LC.ofa
sterecisomeric mixture of a compound of the formula {I) or a suitable salt or
derivative thereof. An individual enantiomer of a compound of the formuta (I) may
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also be prepared from a corresponding optically pure intermediate or by
resolution, such as by H.P.L.C. of the corresponding racemate using a suitable
chiral support or by fractional crystallisation of the diastereoisomeric salts formed
by reaction of the comresponding racemate with a suitable optically active acid or
base.

Certain compounds of the formula (i) can exist in the form of particular
stereoisomers known as atropisomers. Atropisomers are isomers that can be
separated only because rotation about single bonds is prevented or greatly
slowed (see "Advanced Organic Chemistry”, Third Edition, Jerry March, John
Wiley and Sons (1985)). They can be separated by conventional methods such
as by those described in the preceding paragraph. The present invention includes
the individual atropisomers of the compounds of the formula (I) and mixtures
thereof.

Preferred exampies of the compounds of the formula (I) are those wherein
6] R is 1-{3-hydroxypropyhtetrazol-5-yl, R' is chioro and R? Is chioro;
() R is 4-methyl-4H-1,2,4-triazol-3-yl, R is chioro and R? is chloro;
(i) R is 1-{2-hydroxyethyl)-5-phenyl-1,2,3-triazok4-yl, R' is chloro and R? is
chioro;
(v) Ris 3-methyi-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, R is chloro and R? is

chioro;

() R is 3-methyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-yl, R' is chioro and R?
is chloro;

(vi) R is 3-methoxymethyl-5-(pyridin-3-yl)}-4H-1,2 4-triazol-4-yl, R' is chloro and
R? is chioro;

(vi} R is 3-(1,5-dimethyl-1H-pyrazol-3-yl}-5-methyl-4H-1,2 4-triazol-4-yl, R'is
chioro and R? is chioro;

(vii) R is 3-methoxymethyl-5-{pyridin-3-yl}-4H-1,2 4-triazok-4-yl, R is chioro and
R? is methyl;

(ix) R is 3-methoxymethyl-5-(pyridin-3-yi}-4H-1,2,4-triazol4-yl, R is methyt and
R? is chioro;



10

15

20

25

WO 97732873 PCT/EPITIO0995

-13-

(X} R is 3-methoxymethyl-5-{quinolin-3-yl}-4H-1,2,4-triazol4-yl, R! is chioro and
R? is chioro; or

{(x) R is 3-methoxymethyl-5-{(quinolin-6-y)-4H-1,2,4-triazol-4-yl, R' is chloro and
R? is chioro:
or an individual stereoisomer or a pharmaceutically acceptable salt of any
thereof,
Particularly preferred compounds of the formula (1) are

(®  R-~(-)-6,7-dichloro-5-[3-methoxymethyl-5-(3-pyridy}-4H-1,2, 4-triazol-4-y(}-
2,3(1H,4H)-quinoxalinedione or a pharmaceuﬁcaily acceptable salt thereof
and

(i)  R-(-}-8,7-dichloro-5-{3-methoxymethyl-5-(3-pyridyl}-4H-1,2 4-triazol-4-yl}-
2,3(1H,4H)-quinoxalinedione sodium salt.

All the compounds of the formula (l) can be prepared by acidic or basic
hydrolysis of a compound of the formula: '

R
R N_ _OR®
~
R N~ “OR'

wherein R, R' and R are as previously defined for a compound of the formula (1)
and R® and RS, either when taken alone or together, represent a group or groups
that can be hydrolytically cleaved under acidic or basic conditions to provide a
quinoxalinedione of the formuia (I). Such group or groups are conventional and
suitable exampies will be well-known to the skilled person.

Preferably R® and R are either each independently selected from C,-C,
alkyt {preferably methyi or ethyl) and bénzyl, optionally ring-substituted by from 1
to 3 substituents each independently selected from C,-C, alkyl, C,-C, alkoxy, halo,
nitro and trifluoromethyl, or, when taken together, represent C,-Cg alkylene,
CH(phenyl), CH({4-methoxyphenyl) or CH(3,4-dimethoxyphenyi).

Preferably, the reaction is carried out by acidic hydrolysis of a compound of
the formuia (11).
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in a typical procedure, a compound of the formula (I} is treated with an
aqueous solution of a suitable acid, e.g. a mineral acid such as hydrochloric acid,
optionally in the presence of a suitable organic co-solvent, e.g. 1,4-dioxane. The
reaction is usually carried out by heating the mixture at up to the reflux

temperature of the solvent(s).

The intermediates of the formula (I) can be prepared by a variety of conventional
methods, for example, as described below.

(a) The compounds of the formula (I} where R is a substituted tetrazol-5-yl
group can be prepared by the route shown in Scheme |I:

Scheme 1
COOH
1 ]
1. — )
& NZ Sor R N “or'
) ™
N=N
N N
CONHR® X/ “R®
R Ny ORrR® R! N OR®
— L, — X
2 N “or* “>or*
R R N OR
V) {ItA)

wherein R}, R?, R® and R® are as previously defined for a compound of the
formula (I1) and RC is a suitable substituent as previously defined for R for a
compound of the formula ().

In a typical procedure, a compound of the formula (lil} is first deprotonated
with a suitable base, e.g. lithium diisopropylamide, in a suitable solvent, e.g.
tetrahydrofuran, and the carbanion obtained is then treated with carbon
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dioxide. The barboxylic acid of the formula (IV) obtained is converted to the
corresponding acid chloride using oxalyl chioride and a catalytic amount of
N,N-dimethylformamide in a suitable solvent, e.g. dichloromethane, which is

5 then converted té the secondary amide of the formula (V) by in situ
treatment with an amine of the formula:
R°NH, .

The amide of the formula (V) is first treated with phosphorus pentachloride
10 in a suitable solvent, e.g. toluene, and the intermediate obtained is reacted
in situ with trimethylsilyl azide to provide a compound of the formuia ({lA).

(b}  The compounds of the formula (Il) where R is an optionally benzo-
fused/substituted 5- or 6-membered ring heteroaryl group which is linked to
15 the quinoxaline ring by a ring carbon atom, can be prepared by the route
shown in Scheme Il

Scheme U
B(OH),

R’ Ny OR® R! Ny OR*
o, — X
an v

RD
' Rﬁn OR®
X
B
R? N/ oR*
(s}

20
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wherein R', R?, R® and R® are as previously defined for a compound of the
formula (i) and R® is. an optionally benzo-fused/substituted 5- or 6-
membered ring heteroaryl group which is linked_to the quinoxaline ring by a
ring carbon atom as previously defined for R for a compound of the formula
(.
In a typical procedure, a compound of the formula (lll) is first deprotonated
as described in method (a) above and then treated in sity with trimethy
borate, followed by acid hydrolysis in the work-up, to provide a boronic acid
of the formula (V1). This is then reacted with a compound of the formula:
RPX
wherein X is bromo, iodo, or triflucromethylsulphonyloxy, and RP is as
defined above, in the presence of a suitable catalyst, e.g.
tetrakis(triphenylphosphine)paliadium (O), and under suitable conditions to
provide a compound of the formula (IIB).

The compounds of the formula (I) where R is an optionally 4-substituted-
4H-1,2,4-triazol-3-yl group can be prepared by treatment of a compound of
the formula (V) first with phosphorus pentachioride in a suitable solvent,
e.g. toluene, foliowed by reaction of the intermediate obtained jn sity with
formyl hydrazine in the presence of a suitable base, e.g. triethylamine.

The compounds of the formula (ll) where R is a 1- or 2-(optionally
substituted C,-C, alkyl)-substituted-1,2,4-triazol-3-yl group can be prepared
by treatment of a compound of the formula (V) where R® is H with a N,N-
di(C+-C, alkyhformamide di(C,-C, alkyl)acetal, preferably N,N-
dimethylformamide dimethyl acetal, reacting the intermediate formamidine
obtained with hydrazine in the presence of a suitable acid, e.g. acetic acid,
and then by treatment of the resulting tautomeric mixture of 5-(1H- and 2H-
1.2,4-triazol-3-yl)-substituted quinoxaiines first with a suitable base. e.g.
sodium hydride, in a suitable solvent, e.g. N,N-dimethylformamide, followed
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by a suitable optionally substituted C,-C, alkyl halide (e.g. iodomethane to
prepare N-methyl-substituted products).

The mixture of 1- and 2-(optionally substituted C,-C, alkyl)-substituted-
1,2,4-triazol-3-yl products obtained can be separated by a conventional
method, e.g. chromatography.

The compounds of the formula (11} where R is an optionally substituted
1,2, 4-{riazol-4-yl group can be prepared by the route shown in Scheme Hi:

Scheme Il
NH, NHCOR*
1 ¢ ]
L. — -
7 NZ “OR* R? N~ “or*
vn) (vin
N—N

/(N)\
NHCSR* rR* R®

~ ~N

i X

P s -

R’ N° TOR N~ TORrR*
{IX) {uc)
wherein R’, R, R® and R® are as previously defined for a compound of the
formula (I} and R* and R® are each independently H or a suitable
substituent as previously defined for R for a compound of the formula (f).
In a typical procedure, a 5—amin6quinoxaline of the formuia (V1) is reacted
with a compound of the formula:
RAcox!

wherein X' is a suitable leaving group, e.g. chioro or bromo, in a suitable
solvent, e.g. toluene or dichioromethane, and optionally in the presence of

a suitable acid acceptor, e.g. pyridine, to provide an amide of the formula
Vi), |
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An amide of the formula (VIII) can be converted to a thicamide of the
formula (IX) by treatment with 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2 4-disulphide (Lawesson’s reagent) in a suitable sclvent,
e.g. toluene or tetrahydrofuran.
A thioamide of the formula (IX) can be converted to a compound of the
formula (1IC) by treatment with a compound of the formula;

RPCONHNH,
in the presence of mercury (Il) oxide, optionally a desiccant, e.g. 4A
molecular sieves, and a suitable solvent, e.g. n-butanol.

The compounds of the formula (II) where R is an optionally benzo-
fused/substituted 5- or 6-membered ring heteroaryl group which is finked to
the quinoxaline ring by a ring carbon atom can be prepared by coupling a
compound of the formula:

I
X
R N “or*

X}
where R', R?, R¥ and R® are as previously defined for a compound of the
formula (II}, with a compound of the formula:

REX?
where X2 is Sn{C4-C, alkyl)s, ZnCl, ZnBr, Zni or -B(OH),, and REis as

defined for this method for R, in the presence of a suitable catalyst, e.g.
tetrakis(triphenylphosphine)palladium (O), under suitable conditions.

The compouﬁds of the formula () where R is an optionally substituted
1.,2,3-triazol-4-yl group can be prepared by the route shown in Scheme IV:
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(D) (HE)

wherein R', R R® and R® are as previously defined for a compound of the
formula (1) and R” is H, or RF and R® are each independently a suitable
substituent as previously defined for R for a compound of the formuia {1).

In a typical procedure, a 5-iodoguinoxafine of the formula (X) is coupled
with an acetylene of the formula:

RF-C=CH
under suitable conditions, e.g. using bis(friphenyiphosphine)paliadium (1)
chloride, copper (I} iodide and triethylamine. The éompound of the formula
(X1} prepared is then reacted with trimethylsilyl azide to provide a
compound of the formula (lID} which can be converted to a compound of
the formula (IIE) by a conventional method, e.g. where R® is C,-C alkyl, by
first deprotonating a compound of the foermula (1ID) using a suitable base,
e.g. sodium hydride, followed by reaction with a C,-C, alkyl halide, e.g.
iodomethane. Where a mixture of the 1-, 2- and 3-substituted-1,2,3-triazol-
4-y] isomers of a compound of the formuia (lIE) is obtained, these may be

~ separated by a conventional method, e.g. chromatography.
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It will be realised that certain compounds of the formula (I) or (Il) may be
converted to other compounds of the formula (I} or (11}, respectively, by
conventional methods, e.g. by functional group interconversion technigques.

All of the above reactions and the preparations of novel starting materials
used in the preceding methods are conventional and appropriate reagents and -
reaction conditions for their performance or preparation as well as procedures for
isolating the desired products will be well known to those skilled in the art with
reference to literature precedents and the Examples and Preparations hereto.

A pharmaceuticaily acceptable acid addition or base salt of a compound of
the formula (I) may be readily prepared by mixing together solutions of a
compound of the formula (I) and the desired acid or base, as appropriate. The
salt may precipitate from sofution and be collected by filtration or may be
recovered by evaporation of the solvent.

The binding affinity of the compounds of the formula (I} and their salts for
the glycine site of the NMDA receptor may be measured by testing their ability to
dispiace a selective glycine site radioligand from rat brain membranes as
described in Brit. J. Pharm., 104, 74 (1991). in a variation of this method,
thoroughly washed membrane protein is incubated with PH}-.-689,560
{Mol.Pharmacol., 41, 823 (1992)) for 90 minutes using tris-acetate buffer (pH 7 .4).
Dispiacement of the radioligand, using a range of test compound concentrations,
is used to derive ICy; (50% inhibitory concentration) values.

Functional jn vitro glycine antagonism is demonstrated by the ability of the
compounds to inhibit the depolarizations in rat cortical slices induced by NMDA by
a similar method to that described in J. Med. Chem., 33, 788 (1990) and Brit. J.
Pharm., 84, 381 {1985). In a variation of the procedure, the response to a
standard concentration of NMDA is measured in the presence of a range of test
compound concentrations and the results obtained are used to derive EC5, (50%
effective concentration) vaiues. .

The binding affinity of the compounds of the invention for the AMPA
receptor may be measured by testing their ability to displace the radioligand [3H]-
AMPA from rat brain membranes. Membrane homogenate is incubated with
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radioligand (10 nM) in the presence or absence of test compounds at various
concentrations at 4°C for 45 minutes. Free and bound radiolabel are separated
by rapid filtration and radioactivity is measured by liquid scintillation counting.

The compounds of the formula (I} and their salts can be administeredtoa
subject to be treated alone, but will generally be administered in admixture with a
pharmaceutically acceptable diluent or carrier selected with regard to the intended
route of administration and standard pharmaceutical practice. For example, they
can be administered orally, including sublinguatly, in the form of tablets containing
such excipients as starch or lactose, or in capsules or ovules either alone or in
admixture with excipients, or in the form of elixirs, solutions or suspensions
containing flavoulring or colouring agents. They can be injected parenterally, for
example, intravenously, intramuscularly or subcutanéously. For parenteral
administration, they are best used in the form of a sterile aqueous solution which
may contain other substances, for example, encugh salts or giucose to make the
solution isotonic with blood. -

The compounds have potential for absorption through the gastrointestinal
tract and thus administration by slow release formulations is also possible.

In general, a therapeutically effective daily oral dose of the compounds of
formula (1) and their salts is Ekely to range from 0.1 to 100 mg/kg body weight of
the subject {o be treated, preferably 1 to 20 mg/kg, and an intravenous daily dose
is likely to range from 0.01-20mg/kg body weight of subject to be treated,
preferably 0,1-20 mg/kg. The compounds of the formula (1) and their salts may
also be administered by intravenous infusion at a dose which is likely to range
from 0.01-10 mg/kg/hr.

Tablets or capsules of the compounds may be administered singly or two or
more at a time, as appropriate.

The physician will determine the actual dosage which will be most suitable
for an individual patient and it will vary with the age, weight and response of the
particular patient. The above dosages are exemplary of the average case. There
can, of course, be individual instances where higher or lower dosage ranges are
merited, and such are within the scope of this invention.



10

15

20

25

WO 97/32873 PCT/EP97/00995

22.

Alternatively, the compounds of the formula (1) can be administered by
inhalation or in the form of a suppository or pessary, or they may be applied
topically in the form of a Iotion, solution, cream, ointment or dusting powde:. An
alternative means of transdermal administration is by use of a skin patch. For
example, they can be incorporated into a cream consisting of an aqueous
emulsion of polyethylene glycols or liquid paraffin. They can aisé be incorporated,
at a concentration of between 1 and 10% by weight, into an cintment consisting of

a white wax or white soft paraffin base together with such stabilisers and

preservatives as may be required.

It is to be appreciated that reference to treatment includes prophylaxis as
well as the alleviation of established symptoms of the disease.
Thus the invention further provides:-

i) a pharmaceutical composition comprising a compound of the formula (1), or
a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acéeptable diluent or carrier;

ii) a compound of the formula (1), or a pharmaceutically acceptable salt or
composition thereof, for use as a medicament;

il)  the use of a compound of the formula {1}, or of a pharmaceutically
acceptable salt or composition thereof, for the manufacture of a
medicament for the treatment of a disease by producing an antagonist
effect at a NMDA receptor;

iv) use as in (jif} where the disease is an acute neurodegenerative or a chronic
neurological disorder;

v) a method of treatment of a mammal to treat a disease by producing an
antagonist effect at a NMDA receptor, which comprises treating said
mammal with an effective amount of a compound of the formula (f) or with a
pharmaceutically acceptable salt or composition thereof:

vi)  amethod as in (v) where the disease is an acute neurodegenerative or a
chronic neurological disorder; and

vii) a compound of the formuia (11).
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The following Examples and Preparations illustrate the preparation of the
compounds of the formula () together with intermediates used in their synthesis.

Melting points were determined using a Buchi apparatus in glass capiliary
tubes and are uncorrected. Low Resolution Mass Spectroscopic (LRMS) data
were recorded on a Fisons Trio 1000 Mass Spectrometer (thermospray using
ammonium acetate in aqueous methanol as the carrier or atmospheric pressure
chemical ionisation (APCI) using 97.5:2.5, by volume, methanol:acetic acid and
gaseous nitrogen as the carrier). NMR data were recorded on a Bruker AC300 or
a Varian Unity 300 NMR instrument (both 300 MHz) or a Unity inova-400
(400MHz) instrument and were consistent with the assigned structures. Flash
chromatography was accomplished on Kieseigel 60 (230-400 mesh) from E.
Merck, Darmstadt. Kieselgel 60 Fs, plates from E. Merck were used for thin layer
chromatography (TLC) and the compounds were visualized with UV light or
chioroplatinic acid/potassium iodide solution. In cases where compounds
analysed as hydrates, the presence of water was evident by the enhanced peak
due to water in the proton NMR spectra. The purity of the compounds was
carefully assessed using analytical TLC and proton NMR (300 MHz) and the latter
technique was used to caiculate the amount of solvent in solvated samples. In
multistep sequences, the purity and structure of intermediates were verified
spectroscopically by proton NMR. Proton NMR shifts are quoted in parts per
million downfield from tetramethyisiiane.

Some abbreviations familiar to those skilled in the art have been used in
the Exampies and Preparations. |
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N NS
H
ct N_-OCH, cl N_ _O
I I
s
cl N7 TOCH, c N~ o
H

A mixture of 6,7-dichloro-2,3-dimethoxy-5-(4-pyridyl)quinoxaline
(Preparation 2, 110mg, 0.327mmol), 2M aqueous hydrochloric acid solution (tmL)
and 1,4-dioxane (7mL) was heated under reflux for 2 hours, cooled, and
concentrated under reduced pressure. The solid residue was friturated with water,
collected by filtration and washed with water and diethyl ether to give the title
compound (17mg, 17%) as a white solid, mp >300°C.

m/z {thermospray) 308 (MH").
Analysis (%): Found: C, 48.58; H, 2.36; N, 12.93. C;3H,CLN;O,. 0.5H,0 requires
C, 49.24; H, 2.54; N, 13.25.

EXAMPLES 2-107
The following tabulated Examples of the general formula:

R .
H
€l ]ﬁ NIO
cl N~ o
H
were prepared by a similar method to that of Example 1, using the corresponding
2,3-dimethoxyquinoxaline derivatives indicated and a reaction period that
correéponded approximately to the complete consumption of starting material by

TLC. In Examples 8, 82 and 84, concomitant ester hydrolysis occurred. while in
Examples 104 to 1086 the trity! group is cleaved.



JABLE 1
Ex, mp (°C) | Molecular Startin Trituration
No. formula Analytical Data: materi'aﬁ Solvent
Analysis (% Found (Required)) P"-'F:; ation | O ety ethr
1 -  {e) methanol
or H-NMR (300 MHz, DMSO-d; - (<) 1,4-dioxane
(unless otherwise statad)) () ethyl acetate
() diisopropy! ether
or LRMS (miz) (h) acetong "
2 >300 | Cy3H,ClLN;O,. | C, 49.74; H, 2,01; N, 12.93 3 )
0.3H,0 (C, 49.80; H, 2.44; N, 13.40)
(thermospray) 308 (MH").
3 >300 | C,HgCLN,O,. |C,45.84; H, 1.86; N,17.85 4 athenb
0.25H,0 (C, 46.03; H, 2.00; N, 17.89)
8 =7.40 (1H,s), 7.57 (1H,t, J=5Hz),
8.92 (2H,d, J=5Hz), 11.25 (1H,s),
12.1 (1H,s).
4 >300 |[C;HeCLN,O, |8=7.40(1H,s), 8.72 (2H, s), 9.28 5 note 1
(1H, s), 11.33 (1H, s), 12.12 (1H, ).
(thermospray) 326 (MNH,").
5 >300 CgoHsC'zNGOZ. C, 39.42; H, 2.40; N, 25.08 8 ab
0.251,4- (C, 39.06; H, 2.17; N, 24.78)
dioxane & = 3.80 (3H,8), 7.50 (1H.s), 11.64

(1H,brs), 12.26 (1H,br,s).

£L8TE/L6 OM

-sz—

$6600/L64T/LId



5300 | CygH14aClNgOz | = 1.24 (3H, m), 1.60 (1H, 9
m), 1.78 (4H, m), 2.00 (2H,
m), 4.08 (1H, m), 7.50 (1H, s),
11.70 (1H, br s), 12.16
(1H,br s).
(thermospray) 381 (MH").
5300 | C1yH12ClNgOz |6 = 3.10 (2H, m), 4.42 (2H, 10
‘u-/\© m), 7.18 (5H, m), 7.46 (1H, s),
11.58 (1H, br s), 12.14
(1H, br s).
(thermospray) 403 (MH").
286~ | C1iHeCLNgO,. | C, 35.64; H, 2.02; N, 21.74 11
287 |H,0.0.114- (C, 35.66; H, 2.31; N, 21.88)
dioxane
>300 C12H10C|2N302. C, 41.68. H. 2.62: N, 23.67 12
0.25 H,0 (C, 41.69; H, 2.94; N, 23.88)
8 = 1,48 (6H,d, J=8Hz), 4.94
(1H,m), 7.48 (1H,s), 11.78
(1H,br,s), 12.24 (1H,br,s).
5300 | CqHsClNeOz | C,41.19; H, 2.62; N, 23.67 13
0.25 1,4- (C, 41.28; H, 3.06; N, 24.31)
dioxane (thermospray) 327 (MH").

SLSTE/L6 OM.
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11

>300

C1sH1oClLNGO,

6 =5.46 (2H, m), 7.10 (2H, m),
7.20 (3H, m), 7.42 (1H, s), 11.66
(1H, brs), 12,16 (1H, br s).

(thermospray) 389 (MH").

14

12

294-
295

CyaHioClNg
0,. 0.1 1,4-
dioxane

C,40.62; H, 3.01; N, 22,70
(C,40.70; H, 2.97; N, 22.96)

15

13

>300

C15HaClNsO,

8 =7.42 (1H, 8), 7.50 (6H, m),
11.86 (1H, br s), 12,16
(1H, br s).

(thermospray) 375 (MH").

18

—Lz—

14

207

C1 1 HSC’zFSNGOZ

5 =5.38 (1H, m), 5.62 (1H, m),
7.50 (1H, s), 11.90 (1H, br.s),
12.24 (1H, br.s).

(thermospray) 398 (MNH,*).

17

15

>300

C12HgClLNO,

§=4.88 (2H, d, J = 8Hz), 5.20
(2H, m), 5.88 (1H, m), 7.50
(1H, s), 11.66 (1H, br s), 12.16
(1H, brs).

(thermospray) 339 (MH").

19

€LBZE/L6 OM

S$6600/L6dA/LOL




18 OH 303- | Cy2H1oClNg | C, 38.73; H, 3.43; N, 22.64 20 a
N=N . .
NIT\N W and 305 |0,.H,0  |(C,38.41; H, 3.22: N, 22.40)
17 N=N 219- | CjHsCi;Ng | 3 = 3.70 (2H, m), 4.14 (1H, m), 21 a
N h—" ¥ 221 |0, 4.34 (1H, m), 4.76 (1H, m), 7.48
(1H, 5), 11.38 (1H, br.s), 12.16
(1H, br.s).
(thermospray) 343 (MH").
18 = >300 | C12HgCL,N; | C, 30.77: H, 3.06; N, 10.08 22 f note 2
HO"\_-N__N 0. H,0 (C, 40.02; H, 3.08; N, 19.45)
Y (thermospray) 342 (MH"),
19 —=N »>300 C"H7CIzN5 C, 41.00; H. 2.78; N, 21.56 23 a
AT 0,. 0.5H,0 |(C,41.14; H, 2.51; N, 21.81)
CH; Y 8= 3.42 (3H,8), 7.46 (1H.s), 8.67
(1H.8), 11.33 (1H,br,s), 12.15
(1H br,s).
20 FN\ >300 C11H7CI2N5 C, 39.76; H, 2.62; N. 21.27 25 a
N N 0,. H,0 (C, 40.02; H, 2.75; N, 21.21) isomer 1
CH, 5= 3.67 (3H,s), 7.46 (1H,s), 8.13

(1H,s), 11.48 (1H,br,s), 12.16
(1H,br.s).

-G~

€L8TEIL6 OM
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21

, >300 | CyH;Cl,Ns | C, 40.55; H, 2.32; N, 21.57 25 a
/—-N 0,.0.75 (C, 40.57; H, 2.63; N, 21.51) isomer 2
Y H,0 5 = 3.97 (3H.5), 7.40 (1H.s), 8.71
Y/ (1H,s), 11.14 (1H,br,s), 12.08
(1H,br,s).
22 N—N ci 272- | CyHyClNs | G, 40.68; H, 3.17; N, 13.96 27 b
anL ) 274 | O, HCL | (C,40.50; H, 3.20; N, 13.89)
: “j 2.5H,0
23 N= N 268- | C;7H,,CLNg | C, 42.06; H, 3.16 N, 17.10 28 b
e AL N N | 270 |0, 2HCL | (C,42.09;H, 3.12: N, 17.32)
24 N— >315 | Cy3H,ClN; | 8 (CD,0D) = 1.37 (3H, t, J=7HZ), 29 b
AN (o N 0, 2.50 (3H, ), 1.43 (2H, g, J=THz),
? : 6.35 (1H, ).
(thermospray) 340 (MH*).
25 OTH, 236- | CygHsCINy | C, 47.71; H, 3.46. N, 14.48 30 b, c. e
e p N 237 |0, HCL  |(C,47.68; H, 3.60; N, 14.63)
N 0.55H,0
¢

-68—

£LBTCILE OM

S6600/L6ITILOL




26 264 | CygHyzClsNs | C, 46.08; H, 3.50; N, 13.79 - 31 X;
N—N (decomp.) | O, HCI. | (C, 46.13; H, 3.47; N, 13.79)
v diisopropyl
ether
27 N-N >316 | C1sHeCLNs | C, 37.93; H, 3.17; N, 18.19 32 b c
e A Y 0, HCl. | (C,37.96: H, 3.16; N, 18.44)
'i 0.95H,0 (thermospray) 326 (MH").
58 N-N >300 | CygHyaCloN; | 5= 1.18 (3H, t, J=8Hz), 2.47 (2H, | 33 b
CH L S~ 0, m, obscured), 4.18 (3H, s), 5.85
1‘ Nt (1H, 5), 7.34 (1H, 5), 7.43
ci. (1H, 8), 12.14 (2H, br s).
? (thermospray) 405.5 (MH").
29 N-N solid foam | CygHysClaNg | C, 34.45; H, 3.40; N, 15.55 34 b
°"=\/QN3\/"‘°"=’= O, HCl. | (C, 34.86; H, 3.24; N, 15.95)
! 5H,0. (thermospray) 383 (MH").
0.2CH,Cl,
30 0 | 273276 | CyHsCLNg | C, 37.68; H, 4.24; N, 15.31 35 b
N—N J 0,. 2HCI. | (C, 37.59, H, 4.84; N, 15.47)
cu,\/a \ N 2.5H,0
N

v

-—OS—

LBTLIL6 O

£6600/L6d3/10d




31 284 | CigHisChNg [ C. 37.39; H, 3.37. N, 16.50 - 36 a
(decomp.) | 0,. 2HCI. | (C, 37.23; H, 3.62; N, 16.28)
3H,0
32 NN o >300 | CigH1oCLNg | C, 47.03 H, 3.11; N, 20.34 - 37 a
e e 0, H,0 | (C,47.19; H, 2.97; N, 20.64)
: 1‘ N\ _/ (thermospray) 389 (MH*).
33 R >300 | CysHoCLN; | C,42.28; H, 2.70; N, 22.60 38 a, b
,L@ 0, 2H,0 | (C, 42.27; H, 3.07; N, 23.00)
N (thermospray) 390 (MH").
34 >300 015HQC'2N7 C, 4340. H, 2.57; N, 23.28 39 ab
0,. 1.4H,0 |(C, 43.37; H, 2.86; N, 23.60)
(thermospray) 390 (MH").
35 >300 | C1gH1oCkNg | C, 44.58; H, 2.79; N, 19.58 40 a
O,. HCL. (C.44.52; H, 2.72: N, 19.47)
0.33H,0 (thermospray) 389 (MH").

E€L8TE/LG OM

—‘[E‘—
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—Z€.~

36 NN N _CH, | 279282 |CygHiChNg | C,30.18; H, 2.88; N, 17.75 - 41 b,c.d
i LA~ 0,5, (C, 38.96; H, 2.04; N, 17.86)
) 5 0.1MeOH.
0.04 1,4~
dioxane,
HCI, H,0
37 N-n G 252-256 | CigH12ClLNg | 8 = 2.10 (3H, 8), 3.88 (3H, s), 2 a G
oy N (decomp.) | O, 5.64 (1H, m), 5.87 (1H, m), 6.88
CHI NN (1H, m), 7.43 (1H, s), 12.10 (1H,
y s), 12.15 (1H, 5).
(thermospray) 391 (MH").
38 =1 284-207 | C,sH,CL.N; | C, 39.16; H, 3.90; N, 19.61 a3 a
o I FN | (decomp) | 0, 0.3 14- |(C,39.10; H, 4.12; N, 19.70)
) - N dioxane,
4.5H,0
39 NN G 263-265 | C4gHyoClNg | 8 = 2.15 (3H, ), 2.65 (3H, s), 44 a.c
AN sy (decomp.) | 0,8 7.40 (1H, s), 8.59 (1H, s), 12.12
CHT S QL (1H, s), 12.23 (1H, s).
J (thermospray) 409 (MH"),
40 NN 286 | CysH;;ClNg | 8 = 2.17 (3H, ), 4.20 (2H, 8), 45 b
/&"’\‘ » 0, 7.39 (3H, m), 7.46 (1H, s), 7.87
CH; N (1H, t, J=4Hz), 8.44 (1H, 5),
! 12.22 (1H, 8).

(thermospray) 403.4 (MH").

CLBTE/LE OM.

S$6600/L6d3/1Dd




4

280

Cq7H12C1Ng
0,. 2HCI.
3.75H,0

C. 37.85; H, 3.81; N,15.20
(C. 37.55; H 3.99; N, 15.46)

46

42

297

Cy7H,ChNg
0. 2HCI,
31,0

C,38.60; H, 3.79; N, 15,51
(C, 38.51; H, 3.80; N, 15.85)

47

43

>300

CysH11CLN,
0,

5=2.17 (3H, s), 2.18 (3H, s8),
6.41 (1H, s), 7.47 (H, s), 12.21
(2H, brs).

(thermospray) 292.0 (MH*).

44

>300

C14HqClaN,
0,8. HCL.
1.5H,0

C, 35.90; H, 2.64; N, 20.59
(C, 35.91; H, 2.67; N, 20.84)
(thermospray) 409 (MH*).

49

45

290-294

Cy7H1oCliN5
0,

5 =2.10 (3H. 5), 7.21 (2H, m),
7.38 (1H, 5), 7.40 (1H, d,
J=4Hz), 7.50 (1H, d, J=4Hz2),
12.10 (2H,br s).
(thermospray) 421.6 (MH").

50

£LSTEIL6 OM
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46

s;olid foam

CygH13ClNy

8=2.19 (3H, 8), 2.41 (3H, s),"
6.98 (1H, d, J=4Hz), 7.22 (2H,
m), 7.39 (1H, s, 7.07 (1H, m),
12.14 (1H, §), 12.30 (1H, s).
(thermospray) 402 (MH*).

51

47

290-293

Cy7HCloNg
Oy, HC.
3.5H,0

C,38.20; H, 3.72; N, 15.00
(C,37.87; H, 3.93; N, 15.59)

52

48

274-277

CysH13ClNg

3=2.21(3H, s), 3.42 (3H, ),
6.87 (2H, m), 7.41 (3H, m),
12.19 (1H, 8), 12.20 (1H,s).
(thermospray) 418.2 (MH").

53

49

solid foam

CysHi1CN;
0,

5=2.17 (3H, s), 2.40 (3H, s,
7.49 (1H, s), 7.74 (1H, 5), 12.26
(2H, brs). _

(thermospray) 391.9 (MH").

54

50

273-279

C17H12CLN,g
0,. HCI.
2H,0

C,42.78; H, 4.02; N, 18,13
(C,42.92; H, 3.60; N, 17.67)

55

£LBTE/LE OM

—pf=
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51 285-286 | CyaHi3CLNg | C, 44.28; H, 3.44; N, 13.87 56
0O3. HCL (C, 44.06; H, 3.70; N, 14.27)
2H,0
52 218 | GygHysClNy | 8 = 2.00 (3H, 5), 2.12 (3H, o, 57
(decomp.) | O, 4.00 (3H, 5), 5.66 (1H, 5), 748
(1H, &), 12.15 (2H, br.s).
(thermospray) 406.4 (MH").
53 >300 | CgHioNsO; | C, 43.58; H, 2.76; N, 13.80 58
CLFy. HCL. | (C, 43.25; H, 2.38; N, 14.01)
0.4H,0 (thermospray) 456 (MH*).
54 274-278 | Cy7HisN,0, 18 =0.83 (3H, t, J=8Hz), 1.55 (2H, 59
Cl, m), 2.15 (3H, s), 2.50 (2H, t,
obscured), 6.45 (1H, s), 7.48
(1H, 8), 12.10 (1H, s), 12.20
(1H, 8).
{thermospray) 420.2 (MH").
55 >300 | CygH1sCLNg | C. 41.49; H, 3.96; N, 15.08 60
0O,. 2HCI. (C,41.21; H,4.28; N, 15.18)
0.75H,0 (thermospray) 431 (MH"),

ELBTEILG6 O

-Cf~
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56

>300

CysH1ChN;
0y, HCI.
0.25H,0

C, 41.50; H, 2.87; N, 22.26
(C, 41.59; H, 2.91; N, 22.63)
(thermospray) 392 (MH").

61

57

272-275

CysH11CLN;
0,. 2HCI.
2.75H,0

C, 35.12; H, 3.66; N, 18.08
(C, 35.01; H, 3.62; N, 19.05)

62

58

>300

C15H11C'2N7
0,. 2HCI.
2H,0

C, 36.08; H, 3.31; N, 19.59
(C, 36.95; H, 3.42; N, 19.56)
(APCI) 392 (MH").

63

59

>300

C13HaCINgO
2. 2HCL
2H,0

C, 34.66; H, 2.86; N, 22,31
(C, 34.46; H, 2.96; N, 22.45)
(thermospray) 379 (MH").

64

60

>300

CysHy4CLN,
0,. HCI.
0.33 1,4-
dioxane.
H,0

C, 38.90; H, 3.22; N, 20.65
(C, 38.62; H, 3.50; N, 21.02)
(thermospray) 392 (MH").

85

61

257
(decomp.)

C1gH42Cl5Ns
0,S. HCI.
0.13 1,4-
dioxane.
H,0

C,39.01; H, 291, N, 12.20
(C. 39.25; H, 2.85; N, 12.36)

66

£L8TE/LG OM

—98—
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62 N-N 300 | CyqHy,CloN;OZ. | C, 39.25; H, 3.13; N, 24.20 - 69 b
on—" )\\\,,N HCI 1.5H,0 | (C, 39.64; H, 3.32; N, 21.52)
: i‘ \/ (thermospray) 392 (MH").
/
cil,
63 N-N >‘300 C14H100l2N302. C, 37.76: H, 2.70: N, 25.17 70 b
oH: ’N»\(N HC. H,0 (C. 37.56; H, 2.93; N, 25,03)
I N_'G (thermospray) 393 (MH").
ch,
&4 . 5300 | C13HsClNgOs. | C, 34.66; H, 2.96; N, 24.63 71 b
T e dew) 3H,0 (C, 34.76; H, 3.14; N, 24.94)
Nl 8 = 2.16 (3H,5), 7.44 (1H,5),
7.92 (1H,br,s), 10.36 (1H,br,s),
11.97 (1H,br,s), 12.18
(1H,br,s).
65 N—N 300 | CofHsCLN;O,. | C, 41.18; H, 3.03; N, 21.37 72 d.b
e »\ﬁ\"" HCI. 0.5H,0. | (C,41.09; H, 3.23; N, 20.96)
> W —d 0.5 14- 3 =2.12 (3H,s), 7.57 (1H,s),
v N dioxane 7.78 (2H,5), 12.12 (1H,br ),
12.22 (1H,br.s).
66 N-N 300 | CisHeClNsO; | C, 42.32; H, 2.64; N, 16.05 73 a
{ S. HCI (C. 41.83; H, 2.34; N, 16.26)

8 =212 (3H,s), 6.90 (1H,d,
J=4Hz), 6,95 (1H,m), 7.50
(1H,8), 7.62 (1H,d,J=4Hz),
12.35 (1H,s), 12.37 (1H,8).

-LE-

LLSIEILE OM
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67 N-N 273-275 | Cy7Hy1CI;N;05. | C, 45.79; H, 2.78; N, 15.86 - 74 a, h
c"’,ﬁu‘ (decomp) | HCL. 0.25H,0 | (C, 45.87; H, 2.83; N, 15.73)
‘ HO
8 N-N >300 | C7HoClN;O,. | C, 43.45, H, 2.34. N, 14.98 75 a,h
on- »__@—cn HCL 0.5H,0  |(C,43.62; H, 2.58; N, 14.96)
: 1‘ (thermospray) 422 (MH").
69 NN 282-284 | C1gHsC1,Ns0,. | C, 47.11; H, 2.85, N, 14.78 76 a c,h
CH; N»—@—OCH, (decomp) | HCI. 0.4H,0 (C, 46.81; H, 3.23; N, 15.16)
I .
70 N—N >310 | Cy,H,CLN,O, |5=2.21(6H, s), 7.54 (1H, s, 77 c
en D—cn, 12.04 (1H, 8), 12.33 (1H, s).
3 ? -~ (thermospray) 326 (MH").
71 N—N >310 | C1H,Ci;NsO,. | C, 36.90; H, 2.74; N, 19.02 78 ¢ b
L) HCI. (C, 36.76; H, 2.58; N, 19.49)
3 'i 0.4H,0 (thermospray) 312 (MH*).

ELSZE/L6 OM.
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72 . N-N 260 C14H11C'2N502. C. 42.41: H, 3.19; N, 17.76 . 79 c
on L, (decomp) | HCL. (C, 42.29; H, 3.30; N, 17.61)
‘ 0.5H20
73 N-N 274276 | CjHy;C5NzO;. | C, 46.12; H, 3.43; N, 15,22 80 c
en- HCI. (C. 45.75; H, 3.25; N, 15.69)
? T 1.2H,0
74 N—N 310 | C1H,CLN;O, | 8 = 1.84 (3H, 5), 7.38 (1H, s), 1 b, h
a— S 11.55 (1H, 5, 12.27 (1H, s), '
3 NT TOM 12.31 (1H, 5).
¢ (thermospray) 345 (MNH,").
75 [eno o 0 solid | Cy,H1sCLN;0,. | C, 44.26; H, 3.85; N, 20.27 B2 b
: \/(N 2\n-CH,| foam |0.114- (C, 43.85; H, 4.08; N, 20.57)
! = dioxane. (thermospray) 436 (MH™).
on, 1.76H,0
76 o] 176 | CygthsChNgOy | 8= 3.15 (3H, 5), 4.40 (2H, 5), 83 b
(decomp) 7.40 (5H, m), 12.10 (1H, br s),

12.20 (1H, brs).
(thermospray) 452 (MH*).

-6:-

ELSTE/LG OM
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77 N 24T [ CgHyClNgO,. | C, 39.86; N, 3.78; N, 15.62 . 84 b
cHo \/24\* | ] |(decomp) [2HCL.2H,0 ~ | (C, 38.87; H,3.72; N, 15.50)
N
v
78 lcuo NN 234 | CsH,CLNgO,. 1 C, 4124, H, 431; N, 13.08 85 b
I oy 2HCL 2H,0. | (C, 41.61; H, 4.30; N, 14.24)
s, 0.4 1.4- (APCI) 433 (MH").
dioxane. 0.2
diethyl ether
79 N—~N ?H; 200 C13H130|2N7O3 5=3.18 (3H, S), 4,16 (3H, S), 86 g
Cﬂao\"’« W N | (decomp) 4.40 (2H, m), 5.96 (1H, s), 7.38
N )« (1H, 5), 7.50 (1H, 5, 12.10 (1H,
il brs), 12.6 (1H, br s).
thermospray) 422 (MH").
80 N-N 302-304 | Cy4HysClN;O, | = 3.10 (6H, 5), 4.30 (4H, m), 87 b, ¢
OOt N _ocH | 7.42(1H, ), 11.84 (1H, br s),
? 12.14 (1H, brs).
(APCI) 388 (MH").
81 tcno N0 | 210-212 | C4gH,,CLINgO; | & =2.42 (3H, 5), 3.14 (3H, s), 88 d
s \.,(N»\L“\?,cn, S 4.34 (2H, m), 7.48 (1H, 5), 7.90
| L (1H, s), 12.08 (1H, brs), 12.20

(1H, br s).
(thermospray) 439 (MH").

-0

EL8TE/L6 OM
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82 cho.  Ji —~N 253-254 CysH12CLNGO5, | C, 40.21; H, 3.65; N, 15.58 . 89 ab
N \ ) —COM HCI. 2H,0 (C, 40.36; H, 3.20; N, 15.69)
v
83 =N >308 | C1aH14ChNgO,, | G, 41.02: 1, 367, N, 16.78 50 a
CHJO/\/EN PPN 2HCI. H,0 (C, 41.24; H, 3.46; N, 16.03)
‘ . (APCI) 433 (MH™Y).
84 { Ho,c >305 CygH14sClNgO,. | C, 45.51; H, 3.10; N, 16.50 91 a
’ \’\/4 M/ HCI (C, 45.85; H, 3.04; N, 16.80)
= (thermospray) 461 (MH*).
85 N—N >300 C13H9CIQN504. C, 40.18; H, 2.86; N, 18.01 92 a
G H,0 (C. 40.23; H, 2.86; N, 18.04)
i" R (thermospray) 370 (MH"),
86 =N >305 | CoHysCLN;O;. | C. 56.30; H, 4.07: N, 12.16 g5 a
N Hy0. 1,4- (C, 56.11; H, 4.16; N, 12.59)
s dioxane (thermospray) 450 (MH").

-T~
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87 N N 268-270 | C1qHgCI,NgO;. | C, 41.59; H, 2.74: N, 21.15 96 a
ot~ S~ HCL. 1.5H,0 (C. 41.52; H, 2.71; N, 21.52)
-0 ‘ o
88 . N 226228 | C,{H,CLN,0;. | C, 37.67; H, 2.76; N, 21.52 o7 b
on L, o HC. H;0 (C. 37.48; H, 2.70; N, 20.85)
P WL
89 N—N N 277-279 | C1gHgCLNGO,. | C, 40.65; H, 2.81; N, 18.87 98 a, b
I N 7 N HCI. 2H,0 (C, 40.24; H, 2.92:N, 18.70)
N —
v
) =y 330 | C14H/BICLN,O,. | C, 36.06; H, 2.53; N, 16.45 99 h
B ZN 2.6H,0 (C. 36.10; H, 2.42; N, 16.83)
i‘ ) {thermospray) 453 (MH").
91 N-N =N |197-199 |C,HCLN;O,  |8=2.12 (3H, 5), 7.49 (1H, 5), 100 no
oL N ) | (decom 7.63 (2H, 5), 9.02 (1H, s), trituration
) p) 12.18 (1H, br 5), 14.25

(1H, br s).

~z?_

ELBTE/LE OM
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21 wo. N 284-285 | C,oH.qCiNgO5. | C, 38.84; H,3.62, N, 16.27 101 a, b
\/(N)—Q) HCL 3.5H,0 ~ | (C, 38.77; H, 3.59; N, 16.65)
93 >315 C12H9C'2N503 3 =2.06 (3H, s), 4.32 (2H, m), 102 a
H/(N)\/"" 5.05 (1H, br s), 7.43 (1H, s),
\ 11.93 (1H, br 8), 12.11 (1H, br
8).
(thermaspray) 342 (MH"),
94 | ony N~ N_ | 264-265 | C1gHysChN;O,. | G, 40.11; H 3.86; N, 18.43 103 a b
AL ALY 2HCL2H,0  |(C, 39.94; H, 3.91; N, 18.11)
I
95 «» 268-270 | CooHyClN;O5. | G, 41,70, H, 4.01. N, 16.60 104 a b
k/ NN 2HCL 24,0 | (C, 41.32; H, 3.97; N, 16.81)
N —
v
96 ~N 260 | CyHy;CNzO5. | G, 49.51; H, 3.00; N, 16.80 1085 c
\ (decomp) | 0.5H,0 (C,49.41; H, 2.83; N, 16.95)

_£?-

€LBTE/LE6 OM
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97

>300

01 1 H1C|2N503.
H,0

C, 38.10; H, 2.51; N, 20.53 .
(C, 38.17; H, 2.62; N, 20.23)
(thermospray) 328 (MH").

106

98

>300

C1aH11CLN;O;4

5= 2.25 (3H, 8), 2.69 (2H, m),
3.63 (2H, m), 7.58 (1H, 5),
14.90 (1H, br s), 12.24

(1H, br 8).

(thermospray) 356 (MH").

107

note 3

99

>300

C1aHyClN;05.
HCL. 2H,0

C,41.21; H, 2.85; N, 10.80
(C, 41.02; H, 3.18; N, 11.04)
3=7.48 (1H,s), 8.02 (1H,m),
8.30 (1H,m), 8.84 (1H,s), 8.96
(1H,m), 11.20 (1H,br,s), 12.26
(1H,br,s).

109

100

>300

C1oHaClN505,
H,0

C,48.93; H, 2.78; N, 18.15
(C, 49.00; H, 2.83; N, 17.86)
8=7.38 (5H,m), 7.42 (1H,s),
11.20 (1H,br,s), 12.11
(1H,br,s), 15.34 (1H.br.s).

110

101

>300

Cy7H11CLN5O,.
0.75H,0

C, 50.86; H, 3.086; N, 17.11
(C, 50.83; H, 3.14; N, 17.43)
5=4,23 (3H,s), 7.37 (5H,m),
7.44 (1H,8), 11.14 (1H,br,s),
12.06 (1H,br,s).

111
isomer 1

—?b—

ELBIEILE OM.

S6600/L6dX/LOd




C,48.70; H, 3.04; N, 16.51 -

102 Loty >300 C17H11CluNsO,. 111
N-N 1.75H,0 (C, 48.65; H, 3.48; N, 16.68) isomer 2
N 2 3= 3.79 (3H,8), 7.31 (3H,m),
7.42 (2H,m), 7.55 (1H.s), 11.54
(1H,br,s), 12.15 (1H,br,s).
103 N=N >300 C17H"CI2N502. C, 51 55, H, 3.33; N, 16.02 111
cn-Nos 0.5H,0 (C,51.62; H, 3.46; N, 16.43) | isomer 3
? 3 = 4.00 (3H,s), 7.39 (6H,m),
11.00 (1H,br,s), 12.01
- (1H,br,8).
104 | HO >300 | C;aHi1sCLN;Os. | C, 50.07; H, 3.46, N, 15.70 112
N 0.76H,0 (C, 50.08; H, 3.38; N, 16.22) isomer 1
s 5= 3.98 (2H,m), 4.53 (2H,m),
NS 4.80 (1H,br,8), 7.37 (6H,m),
10.93 (1H,br,s), 12.04
(1H,br,s).
105 OH >300 | CigH1sCLN;O,. | C, 47.13; H, 3.13: N, 14.78 112
r~ HCLO.33H,0. | (C, 47.21; H, 3.37; N, 14.96) isomer 2
N-N 0.1 diethy & = 3.85 (2H,m), 4.01 (1H,m),
N_~ ether 4.16 (1H,m), 7.27 (3H,m), 7.41

(2H.m), 7.51 (1H,s), 11.26
(1H,br,s), 12.14 (1H, br,s).

-Sb—

ELBTEILE OM

$6600/L64F/ 1O0d




€LBIE/L6 OM

106 N=N >300 CigH13CLNsO, | 8 = 3.84 (2H, m), 4.33 (2H,.m), 112 a
HO " \_-N__~ 7.36 (5H, m), 8.21 (1H, 8), isomer 3
10.82 (1H, brs), 11.98
(1H, br s).
: (thermospray) 418 (MH").
107 N 0 291-293 | Cy3HgN,O.Cl,. | C,36.05; H,2.55; N,26.73 Note 4 b
cu/L N (decomp.) | HCI. H,0 (C,36.01; H,2.56; N,25.84).
3 N)\«-//
l N
Notes

|
1) The reaction was carried out as described for Example 1 but at 50°C for 8 hours. The crude product was purified by flash $
chromatography on silica gel eluting with 85:5 , by volume, dichloromethane:methanol then 80:20:1, by volume,
dichloromethane:methanol:acetic acid.
2) The solid obtained was dissolved in hot water (4mL), cooled to 0°C and collected by filtration.
3) The product was obtained as an orange oil which was dissolved in distilled water (4mL) and freeze-dried.
4) The starting material was prepared by a similar method to that of Preparation 27 and the hydrazide intermediate by a
similar method to that of Preparation 117.

S6600/L64L 1D
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EXAMPLE 108
7-Dichloro-5-{1- 0 h -5y}~ 4H
M= N=N
Ny N~ S0H N N CO:CH;
H
ct N.__O c N__O
L — X
Cl N o] e N o
H H

A solution of 8,7-dichloro-5-(1-carboxymethyltetrazol-5-yi)-2,3(1H,4H)-
quinoxalinedione (Example 8, 42mg, 0.12mmol) in saturated methanolic hydrogen
chloride (5mL} was heated under reflux under nitrogen for 2 days. The reaction
mixture was concentrated under reduced pressure and the residue partitioned
between water (10mL} and dichloromethane (1 Ol:ﬁL). The aqueous phase was
separated and extracted with dichioromethane (2x25mL.). The combined organic
extracts were dried (MgSQ,) and concentrated under reduced pressure. The
residue was triturated with diethy! ether and filtered to afford the title compound
{24mg, 55%) as a pale grey solid, mp 281-283°C.

H-NMR (300 MHz, DMSO-dg): 8 = 3.60 (3H, s), 5.32 (2H, m}, 7.44 (1H, s), 11.60
(1H, br s}, 12.12 (1H, br s).
miz {thermospray) 371 {(MH").



WO 97132873 PCT/EP97/00995

N—N N N—N N
me LD oA
N e N —~

a Ng_-OCH, cl '+ S
 ——
X X
CH; N~ “ocH, CH; N

The title compound was prepared by a similar method to that of Example 1
using 6-chioro-2,3-dimethioxy-7-methyl-5-[5-methoxymethyl-3-(3-pyridyl)-4H-1,2, 4-
10  triazol4-yijquinoxaline (Preparation 114) in place of 6,7-dichioro-2,3-dimethoxy-5-
(4-pyridyl)quinoxaline. The residue obtained on concentrating the reaction mixture
was dissolved in 1M aqueous sodium hydroxide solution, the mixture was
adjusted to pH 6 with 2M aqueous hydrochloric acid solution and cooled to 0°C.
The solid formed was collected by filtration and washed with water to give an off-
16  white solid, mp 229-231°C.
Analysis (%) : Found C, 51.33; H, 4.16; N, 18.98. C,3H,sCINsO;. 0.25H,0
requires: C, 51.31; H, 4.19; N, 19.95.

EXAMPLE 110
20 - B I~ i - ~tri -

2 3(1H 4H)-quinoxalinedi
- N—N N
CHO\/Q»—C) CH,O\/,Q\'/\_

**"iII
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The title compound was prepared by the method of Example 1 using 7-
chioro-2,3-dimethoxy-6-methyi-5-[5-methoxymethyl-3-(3-pyridyl)-4H-1,2 4-triazok
4-yljquinoxaline {Preparation 115} in place of 6,7-dichioro-2, 3-dimethoxy-5-(4-

5 pyridyhquinoxaline. The residue obtained on concentrating the reaction mixture
was dissoived in 1M aqueous sodium hydroxide solution, the solution was
adjusted to pH6 with 2M agueous hydrochloric acid solution and cooted to 0°C.
The solid formed was collected by filtration and washed with water to give a pale
yellow.solid, mp >300°C.

10 m/z (thermospray) 399 (MH5-
Analysis (%) : Found C, 52.60; H, 3.91; N, 20.34. C;gH,5CINsO,. 0.75H,0
requires: C, 52.43; H, 4.03; N, 20.38.

15 ¥il-2.3(1H 4H)-quinoxalinedione
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(b)

(©

-50-

Methoxyacetyichioride (27.3mL, 32.4g, 0.30mol) was added to a stirred
mixture of $-amino-6,7-dichloro-2,3-dimethoxyquinoxaline (Preparation 26,
73.8g, 0.27mol) and pyridine (26.4mL, 25.8g, 0.33mol) in dichloromethane
(1.2L) at room temperature under nitrogen. After 18 hours stirring at room
temperature, the mixture was washed with 2M aqueous hydrochiloric acid
solution followed by brine, then dried (MgS0O,) and concentrated under
reduced pressure. The residue was triturated with methanol and filtered to

give 6,7-dichloro-2,3-dimethoxy-5-methoxyacetamidoquinoxaline {82.0g,

88%) as an off-white solid, mp 171-173°C.
Analysis (%): Found: C, 44.87; H, 3.75; N, 12.03. C,3H,3CI,N;0, requires
C,45.11; H, 3.79; N, 12.14.

2,4-Bis(4-methoxyphenyl)-1,3-dithia-2 4-diphosphetane-2,4-disuiphide
(Lawesson’s reagent) (19.5g, 48.2mmol) was added to a solution of 6,7-

-dichloro-2,3-dimethoxy-5-methoxyacetamidoquinoxaline (27g, 78mmol) in

tetrahydrofuran (480mL) and the mixture was stirred for 18 hours at room
temperattre, then evaporated under reduced pressure. The residue was
purified by flash chromatography on silica gel, by gradient elution using
hexane:dichloromethane (1:1 changing to 1:4, by volume) as the eluent to
give 6,7-dichlaro-2,3-dimethoxy-5-methaxythioacetamidoquinoxaline
(29.1g, >100%) as a white solid, mp 198-200°C, containing a minor
impurity.

Analysis (%): Found: C, 43.06; H, 3.65; N, 11.59, C,3H,,CI,N;0,S requires
C,43.11; H, 3.62; N, 11.60.

A mixture of 8,7-dichloro-2,3-dimethoxy-5-methoxythioacetamido-
quinoxaline {25.3g, 69.8mmol), nicotinic acid hydrazide (18.3g,
140.8mmol), mercury(ll} oxide (15.1g, 69.7mmol) and 1,4-dioxane (600mL)
was heated under reflux for 18 hours. After cooling, the mixture was
filtered through ARBOCEL (trade mark) filter aid and the residue washed
with dichioromethane. The filtrate was concentrated under reduced
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(d)

-51-
pressure to afford a light brown solid which was partitioned between ethyi
acetate and 2M aqueous hydrochloric acid solution. The layers were
separated and the aqueous layer was extracted with dichloromethane
(2x500mL, 4x100mL). The combined dichloromethane extracts were dried
{(MgS0O,) and concentrated under reduced pressure. The residue was
crystallised from ethyl acetate/methanct to give (+)-6,7-dichioro-2,3-
dimethoxy-5-[3-methoxymethyi-5-(3-pyridyl}-4H-1,2 4-triazol-4-

-yhlquinoxaline (11.6g, 37%}) as a pale yellow solid, mp 189-191°C.

Analysis (%): Found: C, 50.10; H, 3.57; N, 18.53. C1gH,sClhNgO;. 0.5H,0
requires: C, 50.01; H, 3.76; N, 18.42.

A mixture of ()-8, 7-dichioro-2,3-dimethoxy-5-]3-methoxymethyl-5-(3-
pyridyl)-4H-1,2,4-triazol-4-yilquinoxaline (3.0g, 6.7mmol), 2M aqueous
hydrochloric acid solution {(10mL}) and 1,4-dioxane (50mL) was heated
under reftux for 9 hours, cooled, and concentrated under reduced pressure.
The residue was dissolved in 1M aqueous sodium hydroxide solution and
acidified to pH 4.5 with concentrated hydrochloric acid to afford a thick
white precipitate. This was collected by filtration and washed with water to
give (£)-6,7-dichloro-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yi}-
2,3(1H,4H)-quinoxalinedione (2.0g, 68%) as an off-white solid, mp 230-
232°C.

Anglysis (%) Found: C, 46.23; H, 2.93; N, 19.00. C,7H,,CI,N¢0;. 1.25H,0
requires: C, 46.22; H, 3.31; N, 19.02.

(e) (i) (-)-N-Methylephedrine (0.88g, 4.9mmol} and then methanol (66mL) were

added to a stirred suspension of ()-8, 7-dichioro-5-[3-methoxymethyl-5-(3-
pyridyl)-4H-1,2 4-triazol-4-yi}-2,3( 1H,4H)-quinoxalinedione (1.9g, 4.3mmol)
in ethyl acetate (400mL) at room temperature. The mixture was heated to
its boiling point. The mixture was fiitered, the filtrate concentrated to three
quarters of its volume and then cooled to room temperature. The solid
obtained was coliected by filtration and washed with ethyt acetate. The
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(ii)

(iii)

-52-
solid was crystaliised from ethyl acetate/methanol to give a single
diastereoisomer of the quinoxalinedione starting material as the (-)-N-
methylephedrine sait (1.28g, 43%), mp 162-164°C.
Analysis (%): Found: C, 55.74; H, 5.38; N, 14.38. C;H»,CisN;O,.
CH4CO,C.H, requires: C, 55.98; H, 5.43; N, 14.28.
[af: -135" {c=0.1, ethanol).

A suspension of the {-)-N-methylephedrine salt (1.2g, 1.7mmol) from part
"(e)(i) in water (13mL) at room temperature was acidified to pH 5 with
concentrated hydrochioric acid and the suspension was stirred for 1 hour.
The solid obtained was collected by filtration, washed with water and
crystallised from water/ethanol to give (-)-8,7-dichioro-5-[3-methoxymethyl-
5-(3-pyridyl)-4H-1,2,4-triazoi-4-yi}-2,3(1H,4H)-quinoxalinedione (0.48g,
62%) as a white solid, mp 220-222°C.

Analysis (%): Found: C, 45.49; H, 3.21; N, 18.72. Cy7H;,CLNGO;. 1.5H,0
requires C, 45.76; H, 3.39; N, 18.83.

[a]’: -214° (c=0.1, ethanol).

The combined filtrates from part (e)(i) were concentrated to dryness, the
residue dissolved in water (20mt.), acidified to pH 3 with concentrated
hydrochloric acid and the solid obtained was collected by filtration, washed
with water and dried. (+)-N-Methylephedrine (0.37g, 2.06mmol) and then
methanol (28mL) were added to a stired suspension of this solid (0.80g,
1.87mmol) in ethy! acetate (170mL) at room temperature and the mixture
was heated to its boiling point. The mixture was filtered, concentrated to
three quarters of its volume and then cooled to room temperature. The
solid obtained was collected by filtration and washed with ethyl acetate.

_ The solid was crystallised from ethyl acetate/methanol to give a single

diasterecisomer of the quinoxalinedione strating material as the {+)-N-
methylephedrine sait (0.93g, 32%) as a white solid, mp 165-167°C.
Analysis (%): Found: C, 55.88; H, 5.40; N, 14.31. C3H;5Cl,N;0,. 0.8
CH,CO,C,H; requires: C, 56.01; H, 5.33; N, 14.86.
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[al?® +127° (c=0.1, ethanal).
D

(iv) A suspension of the {+)-N-methylephedrine salt {0.90g, 1.35mmol) from
part {e) (il}) in water (10mL) at room temperature was acidified to pH 5 with

L4,

concentrated hydrochloric acid and the suspension was stirred for 1 hour.
The solid was collected by filfration and washed with water to give {(+)-6,7-
dichloro-5-[3-methoxymethyl-5-(3-pyridyl)}-4H-1,2,4-triazol-4-yl}-2,3(1H,4H)-
quinoxafinedione {0.41g, 68%) as a white solid, mp 222-224°C.

10 Analysis (%): Found: C, 48.44; H, 3.18; N, 19.01. C;;H;,CLNO,. 1.25H,0
requires C, 46.22; H, 3.31; N, 19.02.
[a]2: +212° {c=0.1, ethanol).

EXAMPLE 112
15
. 7 . -{3-DVIi " ; )
e
N—N | N~N |
PN N '\~
e L
H
cl N, _OCH, cI N_ O
1. — X
CH,CH, NZ NocH, CH,CH; NS0
20

The title compound was prepared from the starting material shown (which

was prepared by similar methods to those described in Preparation 113, steps (¢},

(d) and (e), Preparation 114 and Preparation 115 from 6-chloro-7-ethyi-5-nitro-

2,3(1H,4H)-quinoxalinedione (see WO-A-85/12417)) by a similar method {o that of
25 Example 109. It was isolated as a yellow foam.

Analysis (%): Found C,48.68; H,4.18; N,17.60. C;gH;;Ng0,Cl. HCL H,0

requires: C,48.83; H,4.31; N,17.98.

m/z (thetmospray) 413.0 (MH").
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— w o3

CH,CH, CH,CH,

Ci NIO
H

The title compound was prepared from the starting material shown {which
16 was prepared by similar methods to those described in Preparation 113, steps (c),
(d) and (e), Preparation 114 and Preparation 115 from 7-chloro-6-ethyl-5-nitro-
2,3(1H,4H)-quinoxalinedione (see WO-A-95/12417)) by a similar method to that of
Exampie 108. It was isolated as a yellow foam.
Analysis(%): Found C,46.28; H/4.17; N,16.70. CyH,;NsO;Cl. 2HCI. ', H,0.
15 requires: C,46.41; H,4.03; N,17.08.
m/z (thermospray) 413.0 {(MH").

N 3
—_ N° N
N
CI HIO CIII
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A solution of 3-chloroperoxybenzoic acid (0.85g, 4.93 mmol) in acetone
(20ml) was added in one portion to a suspension of {-)-6,7-dichioro-5-[3-
methoxymethyl-5-(3-pyridyi}-4H-1,2 4-triazol4-yl]-2,3(1H,4H)-quinoxalinedione
(see Exampie 111) (1.0g, 2.24 mmol) in acetone (40 ml) which caused all the solid
to dissolve. The reaction was stirred at room temperature for 40 minutes after
which time a white solid began to form. The reaction mixture was allowed to stir at
room temperature for 3 days. The white solid was coliected by filtration and
purified by flash chromatography on silica gel using dichioromethane:methanol:
glacial acetic acid (90:10:1, by volume) as eluent, o give after combination and
concentration of the appropriate fractions, the title compound (0.16g, 17%) as a
white solid, m.p. >310°C.
[a];" - 235° (¢ = 1.0, ethanol).

EXAMPLES 115 to 129

The following tabulated Examples of the general formuia:

R
H
Ci ﬁ NIO
Cl N o
H

were prepared by a similar method to that of Example 1 using the corresponding

2,3-dimethoxyquinoxaline derivatives and a reaction period that corresponded
approximately to the complete consumption of starting material by TLC.

“i?ﬁ’iifﬂiiifﬁi:i" iii



JABLE 2
Ex. R mp (°C) | Molecular ) Starting Trituration
No. formula Analytical Data: material Solvent
Analysis (% Found Prep:;ation o St ather
{Required)) ’ {c) methanol
(d) 1.4-dioxane
or "H-NMR (300 MHz, ggem'
DMSO-d; (unless otherwise (f) ditsopropy!
stated)) ether
{g)
or LRMS (m/z) dichlorometha
ne
(h) acetone
115 226-229 | C,oHClLNg | C,46.94; H,3.26; N,14.42 135 b
N D 0O4. 2HCL (C, 46.,92; H, 3.04; N, 14.92)
N 7\ 0.5 H20
=
116 , N 220-223 | C,3HgClNg | C, 50.62; H, 3.40; N, 15.32 136 a
T\ ")\,o’@ Oy, (C, 50.25; H, 3.48; N, 15.29)
o l HCLH,O

~gG-

ELBTEIL6 OM

$6600/L6d4I/ LD




7 = 284 | CpaH1sClNgO5. | C, 47.09: H, 3.56; N, 14.07 137
N )\/o"cu (decomp) | 2HCLH,0 (C. 47.12; H, 3.44: N, 14.30)
= 1 ’
118 . 743 | CpHzCLN, | C. 48.06, H,4.48: N, 14,88 138
A §\/° \/O (decomp) | O, (C, 48.91; H, 4.64; N, 14.88)
y I HMCL 1.5 H,0
119 - 248 | CzHaChbN; | C. 48.42 H, 4.25, N, 16,37 139
N\ / ﬁ\/o \p (decomp) { O,. (C, 48.45; H, 4.32; N, 15.41)
N HCI.
= 1.2 H,0
120 = 757 | CyaHiClFs | C.30.02 H. 2.65, N, 1537 140
I N N OVOF. (decomp) | NgO4. (C, 39.91; H, 2.61; N, 156.51)
_ HCI. H,0
729 N W 297203 | C1aHeNaO; | C, 36.05; H, 2.55: N, 25.73 741
B PN Cl,. (C. 36.01; H, 2.56; N, 25.86)
CHy T \ _J/" HCI, H,0

£LYICILE O

S6600/L6d /1D




122 — 200-202 | CiHigNsO2 | C, 55.65; H, 3.43; N, 16.76 142
“ [\ Chy. (C, 55.55: H, 3.65; N, 16.90)
N N H,0
l P l
123 5300 | CHaNgOz | G, B3.11; H, 3.12; N, 16.84 143
';""\ - Cl, (C, 53.19; H, 3.55; N, 16.92)
N . 1.76 H,0
' =
193 N— Solid | CigHuCLNg | C, 45.08; H, 3.81; N, 15.74 144
/ cwy | Foam |0y (C, 44.75; H, 3.86; N, 16.20)
HC1 0.33
dioxane.
1.1 H,0
125 Solid | CyHiNgOs | C. 43.03; H, 3.48; N, 14.23 145
Foam |Cl. 2HCL. |(C,43.62; H, 3.49; N, 14.53)
2 H,0
126 >300 C19H15NGO3 C,42.05; H, 3.52; N, 15.28 146
Cl,. (C, 41.84; H, 3.84; N, 15.41)
2 HCl. -
1.4 H,0

EL8TSIL6 OM

_89-

S6600/L6&T/ LI




127 — = Solid | C,H,,NsO; | C, 45.99; H, 3.35. N 14,66 147 b
7 \ Foam |Cl, (C. 45.69; H, 3.19; N, 15.05)
CH,0 N\ 7
0.6 H,0.
: ' ‘ 0.08 dioxane
128 231-233 [ CyHN;O; | C, 49.60; H, 328 N, 16.35 148 athenb
\/Z——'{ /@ b (C. 49.33; H, 3.55; N, 9.17)
cno i‘ )%;r 1.5 H,0
128 Y 230-232 [ CyyHgNoO; [ C, 53.06; H, 3.40, N, 15.67 149 a
cn.o\/lu & Iy, (C, 52.89; H, 3.67; N, 16.09)
1 ~ 1.5 H,0

-GG—-

£L8TEILE OM

$6600/L6dT/XDd
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EXAMPLE 130

(-)-6.7-Dichloro-5-{3-methoxymethyi-5-(3-pyridyl)-4H-1.2,4-triazol-4-yl]-2 3-
(1H.4H)-qui linedi i !

Sodium hydroxide (0.959 ml of a.1 molar aqueous solution, 0.959 mmol)
was added to a stirred suspension of (-)-6,7-dichloro-5-[3-methoxymethyl-5-(3-
pyridyl)-4H-1,2,4-triazol-4-yl}-2,3(1H,4H)-quinoxalinedione (See Example 111)
{0.428g, 0.959 mmol) in water (10 mi} and the mixture stirred for 0.5 hour. The
resulting solution was filtered and the filtrate freeze-dried to give the title
compound (0.43g, 94%) as a white solid, mp 260°C (dec).

Analysis (%): Found: C.42.90; H,2.89; N,17.76. Cy;H;CLNgNaO,. 1.5H,0
requires: C, 42.78; H,3.17; N,17.61.
fo 2: =-228° (c=0.1, H,0).

A formulation suitable for administering a 20mg/mi dose of the active
component by intravenous injection was made up using (-)-6,7-dichloro-5-[3-
methoxymethyl-5-(3-pyridyl)-4H-1,2 4-triazol-4-yl]-2,3(1H,4H)-quinoxalinedione
sodium salt, 1.5 H,O (see Example 130) (22.4mg per unit dose), sodium chioride
(2.0mg per unit dose) and water for injections (to 1.0mil).

To prepare the formulation, sodium chloride is dissolved in 75% of the total
volume of water in a suitable vessel with mixing. (-)-6,7-Dichioro-5-{3-
methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yi}-2,3(1H,4H)-quinoxalinedione
sodium salt, 1.5 H,0 is then added and dissolved by mixing. The solution is then
made up to volume with water and filtered through a clarifying 0.2 micron filter.
The filtrate is filled into sterile 10mi glass ampoules under aseptic conditions using
a terminal clarifying filter and the ampoules sealed.
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The following Preparations illustrate the syntheses of certain intermediates

used in the preceeding Exa.mples.

PREPARATION 1
7-Di r i j

Ci N._ _ClI ct N___OCH,
N ~N
U — XX
cl N~ el Ci N~ TOCH
A solufion of sodium methoxi&e (25%wtlv in methanol, 190mL., 880mmol)

was added dropwise to a stirred susperision of 2,3,6,7-tetrachloroquinoxaline
(106g, 400mmol) in methanol (1400mL) at room temperature under nitrogen.
After 3 days, a solution of sodium methoxide (25%wt/v in methanol, 40mL,
180mmol) was added, followed by tetrahydrofuran {300mL). The reaction mixture
was heated under reflux for 5 minutes, cooled, concentrated to a small volume
under reduced pressure and poured into water (500ml.). The precipitate was
collected by filtration and washed with water to afford the titie compound (97g,
85%) as a pink solid, mp 144-146°C.

IH-NMR (300 MHz, CDCl,). 5§ =4.14 (6H, s), 7.88 (2H, s).
m/z {thermospray) 259 (MH").

B(OH),

o fI -
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(a)

(b

-B2-
Lithium diisopropylamide mono(tetrahydrofuran) {1.5M in cyclohexane,
8.18mL, 9.26mmol) was added to a stirred suspension of 8,7-dichloro-2,3-
dimethoxyquinoxaline (Preparation 1, 2.0g, 7.72mmol) in dry
tetrahydrofuran {150mL) at -78°C, un@er nitrogen. After 1 hour at-78°C,
trimethyl borate {1.47mL., 2.0g, 19.3mmol) was added. The solution was
stirred for a further 1 hour and then left to reach room temperature over 18
hours. Water (50mL) was added, the solution was acidified to pH 1 with 2M
aqueous hydrochioric acid solution and extracted with dichloromethane
(3x150mL). The combined organic extracts were dried (MgSO,) and
concentrated under reduced pressure. The residue was purified by fiash
chromatography on silica gel, by gradient elution using
dichloromethane:methanol (100:0 changing to 98:1, by volume) as the
eluent to afford 6, 7-dichloro-2,3-dimethoxyquinoxaline-5-boronic acid
{(0.610g, 26%) as a light brown solid.
1H-NMR (300 MHz, DMSO-dg): 8 = 3.97 (3H, s), 4.02 (3H, 5), 7.88 (1H, §),
8.50 (2H, s).
m/z (thermospray) 303 (MH").

A mixture of 8,7-dichioro-2,3-dimethoxyquinoxaline-5-boronic acid (0.27g,
0.89mmol), 4-bromopyridine (0.14g, 0.88mmol) and
tetrakis(triphenylphosphine)paliadium(0) (0.031g, 0.026mmol) in a mixture
of 2M aqueous sodium carbonate solution (1mL), ethano! (0.5mL) and
{oluene (10mL) was heated under nitrogen under reflux for 24 hours. After
being cooled the mixture was partitioned between water (20mL) and
dichioromethane {20mlL). The phases were separated and the aqueous
phase was extracted with dichloromethane (3x50mL). The combined
organic extracts were dried (MgSO,) and concentrated under reduced
pressure to give a brown solid which was purified by flash chromatography
on sitica gel, eluting with hexane:ethyl acetate (3:1, by volume) to afford the
title compound (0.113g, 38%) as a beige solid.
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£3-
YH.NMR (300 MHz, CDCL): = 3.80 (3H, s), 4.17 (3H, 5), 7.30 (2H, d,
=5Hz), 7.97 (1H, 8), 8.73 (2H, d, J=5Hz).
m/z (thermospray) 336 (MH").

EREPARATIONS 3-5
The following tabulated compounds were prepared by a similar method to
that of Preparation 2, part b, using 8,7-dichioro-2,3-dimethoxyquinoxaline-5-
boronic acid and the appropriate heterocyclic bromides (R-Br) in place of 4-

R
ci ]@:N OCH,
~
X
Cl N~ TOCH,
Prep. R

No. 'H NMR (300 MHz, CDCl,) and m/z
8=3.77 (3H, s}, 4.14 (3H, 5), 7.35 (2H, m), 7.80
(1H, m), 7.97 (1H, 5), 8.77 (1H, d, J=5Hz).

2N (thermospray) 336 (MH")

10 bromopyridine.

/

3=3.77 (3H, s), 4.15 (3H, 5), 7.38 (1H, t,
J=3Hz), 8.00 (1H, s), 8.95 (2H, d, J=3Hz).
{thermospray) 337 (MH")

)

-
z

Wi

8 = 3.89 (3H,8), 4.19 (3H,s), 8.02 (1H,s), 8.83
{2H,s), 9.26 (1H,s).
{thermospray) 337 (MH")

"
4
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O, _OH
o] N_-OCH; ci j& Ny OCH,
L I

CIDiN/IOCH, & N7 OCH,
Lithium diisopropylamide mono(tetrahydrofuran) (1.5M in cyclohexane,
15.5mL, 23.3mmol) was added to a stirred suspension of 6,7-dichioro-2,3-
dimethoxyquinoxaline (Preparation 1, 5.0g, 19.3mmol) in dry
tetrahydrofuran (150mL) at -78°C under nitrogen. The reaction mixture was
stirred at this temperature for 1 hour, then anhydrous carbon dioxide was
bubbled through the solution at -78°C for 1 hour. Saturated aqueous
ammonium chloride solution (80mL) was added and the resulting mixture
was allowed to reach room temperature, acidified to pH 1 using 2M
aqueous hydrochioric acid solution and extracted with ethyl acetate (3x50
mL). The combined organic extracts were then extracted with 1M aqueous
sodium hydroxide solution. The agueous solution was acidified to pH 1
using 2M aqueous hydrochloric acid sclution and extracted with
dichloromethane (3x50mL). The combined dichloromethane extracts were
dried (MgSQ,) and concentrated under reduced ﬁressure to give the title
compound {4.0g, 68%) as a pale brown solid, mp 230-232°C.
1H-NMR (300 MHz, DMSO-dg): 8 = 3.98 (3H, s), 4.04 (3H, s}, 8.02 (1H, s),
13.85 (1H, brs).
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H
0. _OH 0. _N.
cH,
cl N, _OCH, cl N, _OCH,
- ~
I I
S s
ci N” T ocH, ci N~ “ocH,

To a solution of 6,7-dichloro-2,3-dimethoxyquinoxaline-5-carboxylic acid
(Preparation 6, 0.890g, 2.93mmol} in dichloromethane (25mL) at room
temperature under nitrogen was added dry N,N-dimethyiformamide (50pLl.,
47.2mg, 0.84mmol) foliowed by oxalyl chloride (0.338mL, 3.8mmol). After
0.5 hours, the mixture was concentrated under reduced pressure.
Dichioromethane (10mL) was added to the residue at room temperature
under nitrogen, followed by methylamine (33% wi/w solution in ethanol,
10mL, 80.3 mol}. After 10 minutes, the mixture was evaporated under
reduced pressure and the residue was partitioned between
dichloromethane {20mL} and 1M agueous hydrochloric acid soiution. The
organic extract was dried (MgS0O,) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica gel,
by gradient eiution using dichioromethane:methanol (100:0 changing to
89:1, by volume) as the eluent to give a solid which was recrystallised from
toluene to afford the title compound (0.570g, 61%) as a white solid.
1H-NMR (300 MHz, CDCly): 5 = 3.11 (3H, d, J=3Hz), 4.10 (3H, s}, 4.05 (3H,
s), 5.87 {1H, br d, J=3Hz}, 7.87 (1H, s).

m/z (thermospray) 316 (MH").
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N=N
o M N Nep
-~ CH; \§ “CH:
cl N__ _OCH, cl N.__OCH,
A K\
L — X
o -4
Cl N OCH, Cl N OCH3

Phosphorous pentachloride (0.138g, 0.65mmol} was added to a solution of
8, 7-dichloro-2,3-dimethoxy-5-(N-methylcarbamoyl)quinoxaline (Preparation
7. 0.197g, 0.62mmol) in toluene (7mL) and the mixture was heated under
reflux under nitrogen for 1 hour. The reaction was cooled to room
temperature and trimethyisilyl azide (123uL, 0.107g, 0.93mmol) was added.
After stirring ét room temperature for 18 hours, dilute agueous ammonia
solution (20mlL} was added and the mixture was extracted with
dichioromethane (3x50mL). The combined organic exiracts were dried
(MgSO,) and evaporated under reduced pressure. The residue was
purified by flash chromatography on silica gel, eluting with dichloromethane
to give the title compound (0.080g, 38%) as a white solid.

1H-NMR (300 MHz, CDCl;): & = 3.84 (3H, s), 3.90 (3H, s), 4.14 (3H, 8), 8.15
{1H, s).

miz (thermospray) 341 (MH").

PREPARATIONS 8-17
The following tabulated compounds were prepared by similar methods to
those of Preparations 7 and 8, using 6,7-dichloro-2,3-
dimethoxyquinoxaline-5-carboxylic acid and the appropriate primary amine
(R-NHy,) in place of methylamine.



N=N
I\
Ny N~p
cl N._ _OCH,
l‘ \I
S
cl N~ TOCH,

Variations from Preparation 8

Prep., R ;
No. H NMR (300 MHz, CDCl,) and m/z
9 5 =1.18 (3H, m), 1.50 (1H, m), 1.72 (4H, m), No flash chromatography.
¢—<_—_> 1.94 (2H, m), 3.68 (3H,s), 4.06.(3H, 5), 4.08 Trituration with ethyl acetate.
(1H,m), 8.32 (1H, s).
(thermospray) 409 (MH")
10 - 5=3.18 (2H, m), 3.76 (3H, s), 4.16 (3H, s),
X@ 4,40 (2H, m), 6.92 (2H, m), 7.10 (3H, m), 8.10 -
(1H, s). (thermospray) 431 (MH")
11 - 5= 3.64 (3H, s), 3.86 (3H, 5), 4.18 (3H, 8),
CO,CH, 4,84 (1H, d, J=18Hz), 5.10 (1H, d, J=18Hz), -
8.12 (1H, 8).
(thermospray) 399 (MH")
12 5 = 1.68 (6H, m), 3.80 (3H, s), 4.18 (3H, 8),
cH, 4.28 (1H, m), 8.4 (1H, s),
(thermospray) 369 (MH") -
CH,
13 5 = 1.46 (3H, t, J=10Hz), 3.82 (3H, 5), 4.16
-CH,CH, (3H, s), 4.20 (2H, m), 8.16 (1H, s). -

(thermospray) 355 (MH")

EL8TEILE OM

£6600/L6dT/1Dd




14 6= 3.64 (3H, 5), 4.14 (3H, s), 5.26 (1H, d,
/@ J=18Hz), 5.4 (1H, d, J=18Hz), 6.84 (2H, m), -
< 7.12 (3H, m), 8,06 (1H, s).
(thermospray) 417 (MH")
15 8 =3.14 (3H, s), 3.66 (2H, m), 3.80 (3H, s),
4 . » 8), 4.24 (1H, m), 4.40 (1H, m), 8.12 -
_\—-OCH, ?1:: i(;:)i.H s),4.24 (1 ), 4.40 ( )
(thermospray) 385 (MH")
16 6 =3.80 (3H, s), 4.12 (3H, s), 7.38 (5H, m), Isolated by reverse phase
@ 8.06 (1H, s). preparative hplc on a Spherisorb
(thermospray) 403 (MH") (trade mark) S50DS2 column
eluting with 70:30, by volume,
water:methanol.
17 8= 3.82 (3H, s), 4.16 (3H, s), 4.88 (2H, q, Chromatography eluent: gradient
-CH,CF, =8Hz), 8.18 (1H, s). elution using hexane:

(thermospray) 409 (MH*)

dichloromethane, 1:1 changing to
3:7, by volume.

-89-

E€LBTE/L6 OM

£6600/L6d3/1D4
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OH O N
° Wcﬂz
ci N._ _OCH, Cl N.__OCH,
-~ N
L., — X
s e
ci N~ TOCH, ci N~ TOCH,
The title compound was prepared by a similar method to that of Preparation
7. using allylamine in place of methylamine.
TH-NMR (300 MHz, CDCly): § = 4.10 (3H, s), 4.14 (3H, 8), 4.19 (2H, m),

5.20 (1H, d, J=10Hz), 5.38 {1H, dd, J=2, 10Hz), 5.85 (1H, br 5), 6.00 (1H,
m), 7.88 (1H, s).

m/z (thermospray) 342 (MH").
PREPARATION 19
N=N
: gy
° N\/§ CH, AN WCHz
¢l OCH, cl N

o s
N N~ och,

The title compound was prepared by a similar method to that of Preparation
8, using §,7-dichloro-2,3-dimethoxy-5-(N-allylcarbamoyt)quinoxaline
(Preparation 18) in place of 6,7-dichloro-2,3-dimethoxy-5-(N-
methylcarbamoyiiguinoxaline.

1H-NMR {300 MHz, CDCl,): 8 = 3.80 (3H, s), 4.14 (3H, 5), 4.80 {2H. m),
5.02 {1H, m), 5.16 (1H, m),’5.80 {1H, m}, 8.10 {(1H, s).

m/z {thermospray) 367 (MH").

—_—
ci OCH, i
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a Ng_-OCH,
— X
\ S o
N~ “OCH,

ci N~ OcH, a

9-Borabicyclof3.3.1]nonane (0.5M in tetrahydrofuran, 9.tmL, 4.55mmol)
was added dropwise to a stirred suspension of 6,7-dichioro-2,3-dimethoxy-
5-(1-allyl-1H-tetrazol-5-yi)quinoxatine (Preparation 19, 0.67g, 1.82mmol} in

10 dry tetrahydrofuran (15mL) at room temperature under nitrogen. The
reaction mixture was heated under reflux for 18 hours, trimethylamine-N-
oxide (1.03g, 13.7mmol) was added portionwise to the cooled reaction
mixture and the mixture was heated under refiux for 2 hours then
concentrated under reduced pressure. The residue was purified by flash

15 chromatography on silica gel, by gradient elution using
dichloroniethane:memanol (100:0 changing to 99.5:0.5, by volume) to give
the title compound (0.510g, 73%) as a white solid, mp 188-189°C.
H-NMR (300 MHz, CDCLy): 8 = 2.04 (2H, m), 3.60 (2H, m), 3.82 (3H, s},
4.18 (3H, s), 4.30 (2H, m), 8.12 (1H, s).

20 m/z (thermospray) 769 (2MH").
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PREP N

n= =
N N COCH, Ne N ~OH
ci Ny _-OCH, ci Ng_-OCH,
— X
~ 5
cl N~ “ocH, c! N~ “ocH,

Diisobutylaluminium hydride (1M in tetrahydrofuran, 0.7mL, 0.7mmol) was
added dropwise to a stirred solution of 6,7-dichloro-2, 3-dimethoxy-5-(1-
methoxycarbonylmethyl-1H-tetrazol-5-yl)quinoxaline (Preparation 11,
0.126g, 0.32mmuol) in-dichloromethane (15mL} at -78°C under nitrogen.
After 1 hour, the reaction mixture was allowed to warm to room
temperature and diisobutylaluminium hydride (1M in tetrahydrofuran,
0.7mL, 0.7mmol} was added, followed 30 minutes later by further
diisobutylaluminium hydride (1M in tetrahydrofuran, 0.7mL, 0.7mmol). After
a further 0.25 hours saturated ammonium chloride solution (20mL) was
added to the mixture and the agueous phase was extracted with
dichioromethane (2x25mL). The combined organic extracts were washed
with brine {50mL), dried (MgSO,)} and concentrated under reduced
pressure. The residue was purified by flash chromatography on silica gel,
eluting with dichioromethane:methanol (99:1, by volume} to give the title
compound (83mg, 79%) as a white solid.

H-NMR (300 MHz, CDCly): § = 3.84 (3H, s), 4.08 {2H, m), 4.18 (3H, 5),
4.28 (2H, m), 8.14 (1H, s).

m/z (thermospray) 371 (MH").
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(@)

10

i5

20

H =N
O Mgy, I
cl N._ _OCH
N ) c Ny_-OCH,
< -z
ci N" "OCH, ci N~ TOocH,
N
[
{b}
—_— ct

N \Iocu,
N° “ocH,

Phosphorus pentachioride (0.67¢g, 3.22mmoi) was added to a stirred
suspension of 6,7-dichloro-2,3-dimethoxy-5-(N-allylcarbamoyl)quinoxaline
(Preparation 18, 1.0g, 2.93mmol) in toluene (40mL) at room temperature
and then heated under reflux for 1 hour. After being cooled,
formylhydrazine {0.585g, 8.79mmol} and triethylamine (0.592g, 8.79mmof)
were added and the mixture heated under reflux for 1 hour. After being

cooled, the mixture was partitioned between ethyl acetate (60mL) and 10%
wiw aqueous potassium carbonate solution (60mL). The phases were

Ci

separated and the aqueous phase extracted with ethyl acetate (2x40mL).
The combined organic extracts were dried (MgS0,) and concentrated
under reduced pressure. The residue was purified by flash
chromatography on silica gel, by gradient elution using toluene:ethy!
acetate (1:0 changing to 1:1, by volume) to afford 8,7-dichloro-2,3-
dimethoxy-5-(4-allyl-4H-1,2 4-triazol-3-yl)quinoxaline (0.112g, 10%) as a
white solid, mp 208-208°C.
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(b}

73-
$H-NMR (300 MHz, CDCly): = 3.88 (3H, s), 4.14 (3H, s), 4.37 (2H, d,
J=3Hz), 5.16 (2H, m), 5.79 (1H, m), 8.06 (1H,s), 8.34 (1H, s).
miz (thermospray) 3686 (MH")

A solution of 6,7-dichloro-2,3-dimethoxy-5-{4-aityl-4H-1,2 4-triazol-3-
yhauinoxaline (0.1g, 0.273mmol) in dichioromethane (3mL) was cooled to
-70°C and a stream of ozone/oxygen passed through for 0.5 hour. A

.stream of nitrogen was then passed through for 0.25 hour and then

methano! (3mb) and sodium borohydride (0.028g, 0.683mmol) were added.
After warming to room temperature, the mixture was partitioned between
dichloromethane (10mL) and brine (10mL). The phases were separated
and the aqueous phase extracted with ethyl acetate (2x10mL). The
combined organic extracts were dried (MgSO,) and concentrated under
reduced pressure. The residue was purified by flash chromatography on
silica gel, by gradient elution using ethyl acetate:methanol (100:0 changing
to 95:5, by volume) to afford the title compound (0.042g, 40%) as an off-
white solid, mp 212-214°C,

1H-NMR (300 MHz, CDCly): & = 3.78 (2H, m), 3.87 (3H, s), 3.92 (2H, m),
4.18 (3H, s), 8.07 (1H,s), 8.63 (1H, s).

m/z (thermospray) 370 (MH")
PREPARATION 23
o B TN
~cH, HC™N/
ci N. _OCH, cl N__ _OCH,

: o
ci N~ ~ocH, cl N~ OCH,



10

18

20

25

WO 97/32873 PCT/EP97/00995

-T4-
The title compound was prepared by a similar method to that of Preparation
22, step (a), using 6,7-dichioro-2,3-dimethoxy-5-(N-methylcarbamoyl)-
quinoxaline (Preparation 7) in place of 8,7-dichloro-2,3-dimethoxy-5-(N-
aflylcarbamoyl)quinoxaline. Purification by flash chromatography on silica
gel, by gradient elution using toluene:ethyl acetate (1:1 changing to 0:1, by
volume) gave an off-white solid.
1H-NMR (300 MHz, CDCl,): § = 3.52 (3H, s), 3.88 (3H, s), 4.17 (3H), 8.07
{(1H,s), 8.37 (1H, s).
m/z {thermospray) 340 (MH")

PREPARATION 24

0. OH O.__NH,
clj&u OCH, cl N, _OCH,
N N
) — X
s ~
ci N~ ocH, ci N~ ocH,

The fitie compound was prepared by a similar method to that of Preparation

7, using gaseous ammonia in place of methylamine, to afford a pale yellow
solid (no chromatography was necessary in the work-up).

1H.NMR (300 MHz, DMSO-dg): & = 4.00 (3H, s), 4.06 (3H, s), 7.80 (1H,
br.s), 7.92 (1H, br.s), 8.00 {(1H.s).

m/z (thermospray) 302 (MH").




WO 9732873 . PCT/EPS7/00995

-75-
o
o. _NH O _Na UN_
2 N CHa
ci N._ _OCH, ci N._ _OCH,
PUSEECL A —_—
S s
cl N~ TOCH, c N~ TOCcH,
N e
/=N N
ct N -OCHs ¢l N__OCH,
: X
2 y
cl N~ T oCH, ci N~ TOCH,
JSOMER 1 ISOMER 2

(@} 6,7-Dichloro-2,3-dimethoxyquinoxaline-5-carboxamide (Preparation 24,
1.96q, 6.49mmol) in N, N-dimethylformamide dimethyl acetal (256mL) was
heated under reflux for 2 hours. After being cooled the mixture was
concentrated under reduced pressure and the residue triturated with

10 diethyl ether to afford N',N'- dimethyi-N’-[6,7-dichioro-2,3-
dimethoxyquinoxalin-5-ylcarbonyllformamidine (2.14g, 92%) as a pale
yellow solid.

I4.NMR {300 MHz, CDCl,): 3 = 3.18 (3H, ), 3.24 (3H, s), 4.09 (3H, ), 4.15
(3H, s), 7.88 (1H,s}), 8.62 (1H, s).
15 m/z (thermospray) 357 (MH").

(b) A mixture of N',N'- dimethyl-N*{6,7-dichioro:2, 3-dimethoxyguinoxalin-5-
yicarbonyljfformamidine {2.14g, 5.98mmol} and hydrazine hydrate {0.599g,
11.98mmol) in glacial acetic acid (80mL) was heated under reflux for 2

20 hours. After being cooled, the solid was collected by filtration and washed
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-76-
with diethyl ether. A portion of this solid (1.108g) was suspended in dry
N,N-dimethyiformamide (80mL) at room temperature under nitrogen, and
treated with sodium hydride (80% w/w dispersion in oil, 0.122g, 4.08mmol).
After stirring for 0.25 hour, iodomethane {0.579g, 4.08mmol) was added
and the mixture heated at 50°C for 8 hours. The mixture was cooled,
filtered and the filtrate concentrated under reduced pressure. The residue
was partitioned between dichloromethane (80mL) and brine (80mL). The

.phases were separated and the aqueous phase extracted with

dichloromethane (2x80mL). The combined organic extracts were dried
(MgSO0,) and concentrated under reduced pressure . The residue was
purified by flash chromatography on silica gel, by gradient elution using
toluene:ethyt acetate (4&1 changing to 1.1 by volume) to afford as the first
eluted product, isomer 1, tentatively assigned as 6,7-dichloro-2,3-
dimethoxy-5-(2-methyl-2H-1,2,4-triazol-3-y/)quinoxaline (0.18g, 10%), as a
white solid, mp 208-210°C.

1H-NMR (300 MHz, CDCl): 8 = 3.73 {(3H, s}, 3.89 (3H, s), 4.18 (3H, s), 8.10
(1H, s), 8.13 {(1H,8).

roiz (thermospray) 340 (MH")

The second efuted product, isomer 2, tentatively assigned as 6,7-dichloro-
2,3-dimethoxy-5-(1-methyl-1H-1,2,4-triazol-3-yl)quinoxaline, (0.11g, 6%),
was obtained as a white solid, mp 184-186°C.

1H NMR (300 MHz, CDCly): 8 = 3.80 (3H, s), 4.09 (3H, s}, 4.16 (3H, s), 8.02
(1H, s), 8.28 {1H,s).

m/z (thermospray) 340 (MH")
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ﬁi@: poed)
e e O

(a) A mixture of 8,7-dichloro-5-nitro-2,3(1H,4H)-quinoxalinedione (Example 1 of
WO-A-94/00124, 84 g, 0.34 mol), thionyl chioride (840mL.) and
dimethylformamide (0.5mL} was heated under reflux for 3 hours, cooled and
concentrated under reduced pressure. Ethyl acetate (300ml) was added and

10 removed by evaporation under reduced pressure and this procedure was then
repeated with petroleum ether (bp 100-120°C). The solid residue was
recrystallised from petroleum ether (bp 100-120°C) to give 2,3,8,7-tetrachloro-
S-nitroquinoxaline (78g, 73%) as a light yellow solid.
1H-NMR (300 MHz, CDCl,): 5= 8.6 (1H, s).

15 '

(b}  Tin(li) chloride dihydrate (346.3g, 1.54mol) was added to a solution of 2,3,6,7-
tetrachloro-5-nitroguinoxaline (96.2g, 0.31mol} in ethyi acetate (1.8L). The
mixture was heated under reflux for 4 hours, cooled and poured cautiously
into an excess of aqueous saturated sodium bicarbonate solution. The

20 mixture was filtered through CELITE {trade mark), washing well with ethyi
acetate. The filter cake was macerated with further ethyl acetate and the solid
material filtered off. The combined ethyl acetate phases were dried (MgSO,)
and concentrated under reduced pressure to give 5-amino-2,3,8,7-
tetrachioroquinoxaline (73.4g, 84%) as a yellow solid.
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-78-
14 NMR (300 MHz, CDCL): & = 5.45 (2H, br, s), 7.47 (1H, s).
m/z (thermospray) 385 (MH").
(In an alternative preparation, this reduction step was performed using iron

filings in an aqueous acetic acid).

A solution of sodium methoxide (25% w/w solution in methanol, 274mtL,
1.28mol) was added to a suspension of 5-amino-2,3,6,7-
tetrachloroquinoxaline (72.4g, 0.256mol) in dry methanol (1L) and the
resulting mixture was heated under reflux for 30 minutes. The mixture was
cooled, concentrated under reduced pressure, and the residue partitioned
between water and ethyl acetate (total of 8L). The organic extracts were dried
{MgSO,) and concentrated under reduced pressure. The crude product was
triturated with methanol then dissolved in dichloromethane (2L) and filtered.
The filtrate was concentrated under reduced pressure to give the title
compound as a2 yellow solid (65.0g, 79%). _

1H-NMR (300 MHz, CDClLy): § = 4.13 (3H, s), 4.14 (3H, s), 5.07 (2H, brs), 7.26

(1H, s).
miz (thermospray) 274 (MH").
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-79-
O

PSS ﬁi
A3
Kj I o c«ﬁuiocu,

Acetyl chioride (5.71mL, 6.30g, 80.3mmol) was added to a vigorously stirred
suspension of 5-amino-8,7-dichloro-2,3-dimethoxyquinoxaline {Preparation
26, 20.49g, 64.Bmmol) in toluene (500mL) and the resulting mixture was
heated under reflux for 2 hours. After being cooled, the product was collected
by filtration, washed with toluene and dried by suction for 15 hours to yield 5-
acetamido-6,7-dichioro-2,3-dimethoxyquinoxaline (20.49g, 8S%) as a beige
solid.

1H-NMR (300 MHz, DMSO-dg): 5 = 2.11 (3H, s), 4.04 (3H, 5), 4.05 (3H, ),
7.91 (1H, s}, 8.80 (1H, s).

m/z (thermospray) 316 (MH").

5-Acetamido-6,7-dichioro-2,3-dimethoxyquinoxaline {20.49g, 64.8mmol) was
added to a stirred suspension of 2,4-bis{(4-methaxyphenyl)-1,3-dithia-2 4-
diphosphetane-2,4-disuiphide (Lawesson's reagent) (15.7g, 38.8mmol) in
toluene (432 ml) at room temperature under nitrogen. The mixture was
warmed to the reflux temperature 25 minutes and was maintained at that
temperature for a further 90 minutes. After being cooled the mixture was
concentrated under reduced pressure and the residue purified by flash
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(c)

WO 97/32873 PCT/EP97/00995

-80-
chromatography on silica gel, eluting with dichloromethane. 6,7-Dichloro-2,3-
dimethoxy-5-thicacetamidoquinoxaline (17.54g, 81%) was obtained as a
yeliow foam.
1H-NMR {300 MHz, DMSO-dg): 8 = 2.70 (3H, s}, 3.99 (3H, s}, 4.05 (3H, s),
8.05 (1H, 8), 11.74 (1H, s).
mi/z (thermospray) 332 (MH").

A mixture of 6,7-dichioro-2,3-dimethoxy-5-thioacetamidoquinoxaline (250mg,
0.753mmol), 3-chlorobenzhydrazide (167mg, 0.878mmol), mercury(ll} oxide
(163mg, 0.753mmol), powdered 4A molecular sieves {175mg} and n-butanol
(7mL) was heated under reflux for 18 hours. After being cooled, the mixture
was filtered through ARBOCEL (trade mark) filter aid and the residue washed
with dichloromethane. The filtrate was concentrated under reduced pressure
to afford & green solid which was dissolved in dichloromethane, washed twice
with 2M aqueous hydrochioric acid solution followed by brine, then dried
{MgS0,) and concentrated under reduced pressure. The residue was purified
by flash chromatography on silica gel, eluting with dichioromethane:methanol
{98:2, by volume) to give the title compound (120mg, 35%) as a pale yeliow
solid,

1H-NMR (300 MHz, CDCl,): & = 2.21 (3H, 8), 3.84 (3H, 5), 4.14 (3H, 5). 7.13
(2H, s), 7.25 (1H, obscured) 7.49 (1H, s}, 8.08 (1H, s).

m/z (thermospray) 450 (MH").

PREPARATIONS 28-05
The following tabulated compounds were prepared by a similar method to that
of Preparation 27 using 5-amino-6,7-dichloro-2,3-dimethoxyquinoxaline and
the appropriate acid chioride (R*COCI) and hydrazide (R*CONHNH,).



N-N
RAJZNEthﬂ

¢l j :N OCH,
~
I

ci N~ OCH,

Prep.
No.

R” from
acid
chloride

R® from
hydrazide

mp (°C)

'H-NMR (300 MHz, CDCly) of m/z
or, Analysis (%)

Waoark-up and
chromatography
eluent variations

for step (c)

Reference for
hydrazide.

28

CHyCHy

Py

5= 1.24 (3H, t, J=8H2z), 2.45 (1H, dq,
J=15, 8Hz), 2.59 (1H, dq, J=18, 8Hz),
3.88 (3H, s), 4.18 (3H, 8), 7.24 (1H,
m), 7.88 (1H, m), 8.09 (1H, s), 8.43
(1H, br s), 8.51-8.65 (1H, m),

m/z (thermospray) 431 (MH").

No acid wash

29

GH,CH,-

CH,

3=1.18 (3H, t, J=8Hz), 2.12 (3H, s),
2.36-2.50 (2H, m), 3.84 (3H, s), 4.18
(3H, s), 8.09 (1H, s).

m/z (thermospray) 368 (MH*).

No acid wash

30

CHyCH,-

CH,0

§=1.20 (3H, t J=8Hz), 2.47 (1H, dq,
J= 15, 8Hz), 2.68 (1H, dg, J=15, 8Hz),
3.38 (3H, s), 3.89 (3H, s), 4.10 (3H, 8),
6.63 (1H, d, J=8Hz), 6.86 (1H, J=8Hz),
7.23 (1H, m, obscured), 7.48 (1H, d,
J=9Hz), 7.94 (1H, s).

m/z (thermospray) 460 (MH"),

-1g-
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31

CH,CH,-

5= 1.24 (3H, t, J=8Hz), 2.48-2.58 (2H,
m), 3.98 (3H, s), 4.13 (3H, s), 7.05
(1H, m), 7.26 (3H, m, obscured), 7.98
(1H, s).

m/z (thermospray) 460 (MH").

32

CH;CH,-

5= 1.24 (3H, t, J=BHz), 2.55 (2H, m),
3.89 (3H, s), 4.19 (3H, s), 8.09 (1H, s),
8.11 (1H, s).

m/z (thermospray) 354 (MH").

33

CH3CHy-

G

«(\_N_\//N

3 = 1.24 (3H, t, J=8Hz), 2.50 (2H, m),
3.81 (3H, s), 4.17 (3H, ), 4.21 (3H, s),
5.29 (1H, s), 5.44 (1H, s), 7.19 (1H, s),
8.08 (1H, s).

m/z (thermospray) 433.6 (MH™).

Preparation
121

34

CH3;CH»

4T N(CH,),

3 =1.19 (3H, t, J=8Hz), 1.99 (6H, s),
2.44 (2H, m), 3.38 (2H, q, J=12Hz),
3.86 (3H, s), 4.18 (3H, s), 8.15 (1H, s).
m/z (thermospray) 410.6 (MH").

No acid wash

35

CH,CHy-

()

3 = 1.20 (3H, t, J=8Hz), 2.21 (2H, br

| d), 2.49 (2H, m), 3.21 (2H, br d), 3.51

(2H, m), 3.83 (3H, s), 4.18 (3H, s),
8.19 (1H, s).
miz (thermospray) 452.9 (MH").

No acid wash

Chem., 1994,
389.

..zg-

ELBTE/L6 OM

$6600/L6dA/LDd




36 CHj,- 6 = 2,04 (3H,s), 3.80 (3H, 5), 4.14 (3H, | No acid wash:;
8), 7.23 (2H, d, J=6Hz), 8.13 (1H, s), | 99:1, by volume,
8.50 (2H, d, J=6Hz). ethyl acetate: -
m/z (thermospray) 417 (MH"). methanol

37 CH,- 8=2.13 (3H,8), 3.77 (3N, s), 4.11 (3H, | No acid waskh; Aust, J.
8), 7.07 (1H, m}), 7.67 (1H, t, J=8Hz), {99:1, by volume, | Chem.,,
7.98 (1H, d, J=5Hz), 8.05 (1H, s), 8.28 | ethyl acetate: 38(10), 1491
(1H, d, J=8Hz2). methanol (1985)
m/z (thermospray) 417 (MH").

38 CH;,- 8 =227 (3H,s), 3.75 (3H, s), 4.15 (3H, | No acid wash; Chem. Abstr,,
8), 7.99 (1H, m), 8.07 (1H, s), 8.39 ethyl acetate 103, 104893e
(1H, m), 9.52 (1H, m). (1985)
m/z (thermospray) 418 (MH").

39 CH,- 8 =227 (3H,s), 3.77 (3H, 8), 4.14 (3H, Preparation
s), 7.09 (1H, t, J=5Hz), 8.05 (1H, s), - 117
8.50 (2H, d, J=5Hz).
m/z (thermospray) 418 (MH").

40 CHs- 8 =2.23 (3H,s), 3.85 (3H, s), 4.17 (3H, | No acid wash.

s), 7.25 (1H, m), 7.88 (1H, m), 8.08
(1H, s), 8.43 (1H, m), 8.52 (1H, m).
m/z (thermospray) 417 (MH").

€LBTE/LE OM

-£8~

$6600/L6dIALOd



41 CH,- 8=2.21 (3H,8), 2.32 (3H, 8), 3.78 No acid wash. | Aust. J.
JPL NS (3H, 5), 4.13 (3H, 5), 7.69 (1H, 5), 8.08 ' Chem.,, 38(8),
A (1H, s). 1257 (1985)
m/z (thermospray) 437 (MH").
42 - GHs3- d=2.20 (3H,s), 3.86 (3H, s), 3.99 No acid wash.
?”: (3H, s), 4.12 (3H, s), 5.4 (1H, m), 5.85
N (1H, m), 6.85 (1H, m), 8.10 (1H, s). -
*@ m/z (thermospray) 419 (MH").
43 CHj- 5= 2.16 (3H, s), 3.74 (3H, s), 4.08 hexane:ethyl J.Am. Chem,
;N (3H, s), 7.24 (1H, m), 8.30 (1H, s), acetate (1:1, by | Soc., 75,
+—(_N 9.08 (1H, m), 9.24 (1H, s). volume) 4086 (1953).
m/z (thermospray) 418 (MH®).
44 CHj,- 8 =227 (3H,s), 2.71 (3H, s), 3.89 No acid wash. |{.J. Chem. .
CH, (3H, s), 4.15 (3H, s), B.00 (1H, s), 8.08 Soc., 1963,
(1H, 8). 2032
g \ éN m/z (thermospray) 437 (MH").
45 CHs- §=2.16 (3H, s), 3.75 (3H, s), 4.12 No acid wash. | J, Am, Chem,
(1H, 8), 4.17 (1H, 8), 6.91 (1H, t, Soe,, 75,
/ N\ J=4Hz), 7.26 (1H, obscured), 7.42 1933 (1953).

(1H, t, J=4Hz), 8.00 (1H, s).
mfz (thermospray) 430.8 (MH").

.-vs—
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§$6600/L6dT/1Od

&




46

CHy-

-

3 =2.15 (3H, s), 3.76 (3H, 5), 3.78
(1H, d, J=15Hz), 4.06 (1H, d, J=15Hz),
4.17 (3H, s), 6.98 (1H, m), 7.30 (1H, d,
J=BHz), 7.86 (1H, 5), 8.06 (1H, 5),
8.14 (1H, d, J=5Hz).

m/z (thermospray) 430.8 (MH*).

No acid wash.

Preparation
120

47

CHy-

3 =2.17 (3N, 5), 3.78 (3, 5), 3.80
(1H, d, J=15Hz), 4.01 (1H, d, J=15Hz),
4.17 (3H, s), 6.78 (2H, d, J=5Hz), 8.05
(1H, 5), 8.22 (2H, d, J=15Hz).

m/z (thermospray) 431.0 (MH").

No acid wash.

Sog., 1953,
1933.

48

6 =2.20(3H, 8), 2.22 (3H, s), 3.80
(3H, s), 4.16 (3H, s), 6.19 (1H, broad
s), 8.08 (1H, s).

miz (thermospray) 420.0 (MH").

49

CHj-

8 =228 (3H, s), 3.03 (3H, s), 3.81
(3H, s), 4.18 (3H, s), 8.18 (1H,s).
m/z (thermospray) 437.6 (MH").

50

CH,-

§ = 2.29 (3H, s), 4.00 (3H, s), 4.15
(3H, 8), 7.09 (1H, t, J=8Hz), 7.25 (2H,
m, obscured), 7.34 (1H, d, J=8Hz),
8.01 (1H, s).

miz (thermospray) 451.2 (MH").

€L8TEIL6 OM

$6600/L6dF/1Od




51

CHy-

§=223(3H, s), 2.46 (3H, ), 3.97
(3H, s), 4.17 (3H, 5), 6.89 (2H, 5), 7.18
(3H, s), 7.99 (1H, s).

m/z (thermospray) 429.2 (MH").

52

CHj-

5 = 2.22 (3H, s), 2.69 (3H, s), 3.96

(3H, 8), 4.15 (3H, 8), .96 (1H, m), 7.35
(1H, d, J= BHz), 8.01 (1H, s), 8.42 (1H,
d, J=4H2).

m/z (thermospray) 431.1 (MH*),

No acid wash.

Preparation
118

53

CHy-

8=2.28 (3H,s), 3.38 (3H, s), 3.91

(3H, ), 4.11 (3H, ), 6.62 (1H, d,
=8Hz), 6.86 (1H, t, J=5Hz) 7.25 (1H,

obscured), 7.51 (1H, d, J=8Hz), 7.97

(1H, s).

m/z (thermospray) 446.1 (MH").

54

CHy-

§=2.21 (3H.s), 2.49 (3H, 5), 3.82

(3H, ¢), 4.16 (3H, 8), 7.19 (1H, s), 8.03
(1H, s).

m/z (thermospray) 420.0 (MH™).

No acid wash.

Preparation
119

55

CHy-

§=2.21(3H, 5), 2.48 (3H, 5), 3.83
(3H, 8), 4.16 (3H, 8), 7.11 (1H, d,
J=8Hz), 7.83 (1H, d, J=8Hz), 8.06

1 (1H, s), 8.17 (1H, s).

m/z (thermospray) 431.1 (MH*).

No acid wash.

J. Prak,
Chem,,
1932, 133

_98..
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56 CH;- OCH, 1 solid foam | 8 =2.22 (3H, s), 3.65 (3H, s), ethyl acetate
‘_@ 3.84 (3H, s), 4.11 (3H, 5), 6.82 -
(2H,m), 7.06 (2H, m), 8.05
(1H, s).
m/z (thermospray) 446 (MH").
57 CH,- CH,” oil 5=2.03 (3H, s), 2.20 (3H, s), . ethylacefate | Bull. Pharm,
ﬁ 2.84 (3H, 5), 4.15 (3H, 8), 4.17 Scl. Assiut
Sy CH, (3H, 8), 5.25 (1H, 8), 8.10 (1H, 8). iv., 13(2),
m/z (thermospray) 434 (MH") 145 (1990).
58 CHy- solid foam | 6 = 2.23 (3H, s), 3.83 (3H, s), gradient elution -
<—@—°F. 4.14 (3H, s), 7.50 (4H, m), 8.08 | using hexane:
(1H, s). . ethyl acetate (1:1
m/z (thermospray) 484.5 (MH"). [ changing to 1:3
changing to 0:1,
by volume)
59 CHs- 232-234 | 5=10.90 (3H, t, J=8Hz), 1.58 (2H, | gradient elution | Preparation
i m), 2.20 (3H, 8), 2.50 (2H, t, using hexane: 123
1 ‘IN J=6Hz), 3.80 (3H, s), 4.13 ethyl acetate (1:3
(3H, s), 6.30 (1H, 8), 8.06 (1H, s). | changing to 0:1,
ch, m/z (thermospray) 448.5 (MH"). | by volume)
60 CH,- oil 4 =2.18 (3H, s), 2.87 (6H, s), no acid wash;
i —@—N( oy 3.84 (3H, s), 4.13 (3H, s), 6.47 gradient elution -
" (2H, dd, J=8Hz), 7.22 (2H, dd, using
J=8Hz), 8.04 (1H, s). dichloromethane:
m/z (thermospray) 459.6 (MH"). | methanol (100:0
changing to 99:1,
by volume)

—LB—
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61 CH;,- o, - 8 = 2.20 (3H, ), 3.80 (3H, s), ethyl acetate: Preparation
N, 3.83 (3H, 5), 4.15 (3H, s), 6.94 methanol 124
5\ " (1H, 8), 7.51 (1H, s), 8.05 (1H, 5). | (2:98, by volume)
m/z (thermospray) 420.3 (MH®).
62 CHy- solid foam | 8 = 2.22 (3H, s), 3.83 (3H, s), no acid wash; J. Am. Chem.
CH, 4,02 (3H, s), 4.17 (3H, 5), 6.21 gradient elution | Soc., 1949,
NN (1H, 8), 7.48 (1H, 5), 8.10 (1H, 5). | using ethyi 2444
= m/z (thermospray) 419.8 (MH"). | acetate:methanol
(100:0 changing
to 98:2, by
volume)
63 | CHy CH,™ | solid foam |8 =2.20 (3H, 5), 3.60 (3H, s), no acid wash; J_Chem.
N 3.80 (3H, 5), 4.16 (3H, &), 7.03 gradient elution Soc., 1928,
‘)i b (1H, 8), 7.50 (1H, 5), 8.05 (1H, 5). | using ethy! 31
N m/z (thermospray) 420.1 (MH"). | acetate:methanol
(100:0 changing
to 98:2, by
) valume)
64 CHy- - 8 =226 (3H, s), 3.7T9(3H, s), ethyl acetate Preparation
NNy 4.17 (3H, s), B.12 (1H, s), 8.15 126
)Q/N (1H, br s).
miz (thermospray) 407 (MH").
65 CH,- solid foam |8 =2.23 (3H, s), 3.85 (3H, 8), ethyl acetate | Preparation
CH’\N'-N 4.15 (3H, s), 4.23 (3H, s), 5.48 121

(1H, 8), 7.2 (1H, s), 8.10 (1H, s).
m/z (thermospray) 420.5 (MH").

-88-
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66

CH3"

“—s0

O

222-225

8§ =2.25(3H, s), 3.90 (3H, ),
4.20 (3H, ), 4.38 (2H, s), 7.48
(2H, d, J=10Hz), 7.66 (2H, d,
J=10Hz), 8.13 (1H, s).

miz (thermospray) 528 (MH*).

gradient using
ethyl acetate:
hexane (85:5
changing to
100:0 by
volume)

67

CHy-

.CO,CH,CH,

196-198

5=1.24 (3H, t, J=THz), 2.24
(3H, 8), 3.82 (3H, s), 4.16
(3H, 8), 4.24 (2H, q, J=THz),
8.07 (1H,s).

vz (thermospray) 412 (MH"),

J. Prak.
Chem., 91,
431 (1 91§).

68

CH3“

» " CO,CH,CH,

oil

5= 1.17 (3H, 1, J=5Hz), 2.19
(3H, s), 3.53 (1H, d, J=14Hz),
3.66 (1H, d, J=14Hz), 3.91
(3H, ), 3.93 (2H, q, obscured),
4.18 (3H,s), 8.08 (1H,s).

m/z (thermospray) 426 (MH").

J. Prak,

Chem,, 125,
218 (1930).

69

CHy-

N
>
tH

]

242-245

§=2,23 (3H,.s), 3.81 (3H, s),
4,12 (3H, s), 4.16 (3H, s), 7.03
(1H, 8), 7.50 (1H, s), 8.05

(1H, s).

miz (thermospray) 420 (MH"*).

no acid wash.

Preparation
125

70

248-249

3=2.27 (3H, s), 3.78 (31, 9),
4.14 (3H, 8), 4.38 (3H, 8), 7.53
(1H, s), 8.08 (1H, s).

m/z (thermospray) 421 (MH").

no acid wash;
gradient elution
using hexane:
ethyl acefate
(1:1 changing fo
1:3 changing to
0:1, by volume)

Preparation
128

-68-
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71 CH,- NH, - 8=2.28 (3H, s), 3.80 (3H, s), | no acid wash; ethyl | Preparation
0 4.17 (3H, 8), 5.26 (2H, brs),, | acetate 122
‘)Q N 8.09 (1H, s).
N m/z (thermospray) 423 (MH").
12 CHy- 171-173 {8 =2.21 (3H, 8), 3.82 (3H, s), | no acid wash; Preparation
NH 4.15 (3H, s), 7.43 (2H s), 8.11 | gradient elution 127
LN (1H, s). using ethyl
mi/z (thermospray) 406 (MH"), | acetate:
methanol (1:0
changing to 95:5,
by volume)
73 CHs- - §=2.21(3H, s), 3.82 (3H, s), | no acid wash;
7K\ 4.17 (3H, s), 6.83 (1H, m), gradient elution
.O 6.92 (1H, d, J= 4Hz), 7.21 (1H, | using hexane: -
§ d, J=5Hz), 8.12 (1H, s). ethyl acetate
m/z (thermospray) 422 (MH"). | (70:30 changing to
25:75, by volume)
74 CHj- - 6=2.23 (3H, s), 3.77 (3H, s), | no acid wash;
HO 4.16 (3H, s), 6.42 (2H, m), gradient elution
7.03 (1H, d, J=5H2), 7.17 using hexane: -
(1H, m), 8.18 (1H, s). ethyl acetate
m/z (thermospray) 432 (MH*). | (90:10 changing to
3:1, by volume)
75 CHy- - 8§=240 (3H, s), 3.82 (3H, s), | no acid wash;
D 4.17 (3H, &), 7.22 (2H, d, gradient elution

J=6Hz), 7.30 (2H, d, J=6Hz),
8.13 (1H, s).
m/z (thermospray) 450 (MH"),

using hexane;
ethyl acetate (2:3
changing to 1:4, by
volume)

—06-
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76 CH;,- 8=223 (3H, 8), 3.73 (3H, s), no acid wash;
3.85 (3H, 8), 4.15 (3H, 5), 6.74 gradient elution
'——@‘oc”a (2H, d, J=5Hz), 7.29 (2H, d, using hexane:
J=6Hz), 8.07 (1H, s). ethyl acetate (3.7
m/z (thermospray) 446 (MH™). changing to 0:1,
: by volume)
77 CHj- 3 = 2,14 (6H, s), 3.88 (3H, s), no acid wash;
~CH, 4,18 (3H, s), 8.18 (1H, 8). gradient elution
miz (thermospray) 354 (MH"). using ethyl
acetate:
methanol (1:0
changing to 95:5,
: by volume)
78 CHj- 5=2.25 (3H, s), 3.86 (3H, s), no acid wash;
H 4.15 (3H, s), 8.07 (1H, s), 8.12 gradient elution
(1H, 8). nvz (thermospray) 340 using ethyl
(MHY), acetate:
methanol (1:0
changing to 946,
by volume)
79 CH,- q & = 1.0 (5H, m), 2.14 (3H, s), 3.86 | no acid wash;
(3H, s), 4.15 (3H, s), 8.08 (1H, s). | gradient elution
m/z (thermospray) 380 (MH"). using ethyl
acefate:
methanol (1:0
changing to 95:5,
by volume)

~16~
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80 CHs- - 53=2.20(3H, ), 3.82 (3H, s), 4.10 no acid wash;
“@ (3H, s), 7.22 (3H, m), 7.35 (2H, m), gradient elution
8.06 (1H, s). using ethyl acetate: -
m/z (thermospray) 416 (MH"). methanol (1:0
changing to 97:3, by
_ volume)
81 CH;- -OH - 5= 1.98 (3H,s), 4.00 (3H, s), 4.15 (3H, { no acid wash;
s), 8.05 (1H, s), 8.74 (1H,s). hexane:ethyl acetate
note 1 m/z (thermospray) 356 (MH"). (1:1 by volume) .
82 | CH,OCH,- 204- | 5=2.05(3H, s), 3.20 (3H, s), 3.82 gradient elution Bull,
- CHy 207 |{(3H,s), 4.15 (6H, s), 4.37 (1H, d, using hexane: ethyl | Pharm.
*“q J=13Hz), 4.47 (1H, d, J=13Hz), 5.28 | acetate (3:1 Sci, Assiut
N New (1H, s, obscured), 8.08 (1H, s). changing to 1:3 Univ.,
3 m/z (thermospray) 464.4 (MH"). changing to 0:1, by | 13(2), 1456
volume) (1990).
83 | CH,0OCH,- 212- | 8=3.20(3H, s), 3.95 (3H, 5), 4.14 gradient elution
Gt 214 | (3H, s), 4.45 (1H, d, J=14Hz), 4.56 using hexane: ethyl
. ‘Q (1H, d, J=14Hz), 7.10 (1H, m), 7.20- | acetate (3:1 .
7.35 (3H, m, obscured), 7.956 changing to 1:3
(1H, s). changing to 0:1, by
m/z (thermospray) 480.3 (MH™). volume)
84 | CH,OCH,- - 5=3.15 (3H, s), 3.70 (3H, 5), 3.79 no acid wash; ethyl

(1H, d, J=15Hz), 4.08 (1H, d, J=15Hz),
4.15 (3H, s), 4.28 (1H, d, J=12Hz),
4.40 (1H, d, J=12Hz), 6.90 (1H, m),
7.85 (1H,d, J=3Hz), 8.03 (1H, s), 8.21
(1H, d, J=5Hz). m/z (thermospray)
461.4 (MH").

acefate:
methanol (95.5, by
volume)

~Zo~
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85 | CHyOCH,- - 8=2.50 (3H, s), 3.18 (3H, 8), | no acid wash. J. Prakt,
N 3.84 (3H, 5), 4.14 (3H, 5), 4.48 Chem., 1932,
) (2H, m), 7.10 (1H, m), 7.80 133
(1H, m), 8.04 (1H, s), 8.32
(1H, m).
m/z (thermospray) 461 (MH").
86 | CH,OCH,- - 3 =3.06 (3H, s), 3.78 (3H, 5), | no acid wash; Preparation
CH, 4.06 (3H, 5), 4.08 (3H, s), 4.40 | gradient elution using | 121
N*-N (2H, m), 5.60 (1H, m), 7.28 dichloromethane:
«U (1H, m), 8.22 (1H, s). methanol (1:0
m/z (thermospray) 450 (MH"). | changing to 98:2, by
- volume)
87 | CHyOCH,- -CH,0OCH, - 8=23.16 (6H, s), 3.82 (3H, s), | no acid wash;
4.16 (3H, s), 4.40 (4H, m), gradient elution using
note 2 8.08 (1H, s). dichloromethane: -
m/z (thermospray) 414 (MH"). | methanot (1:0
changing to 98:2, by
: volume)
88 | CH,OCH,- - 8$=234(3H, 8), 3.20 (3H, s), [ no acid wash: Aust. J).
Nt 3.78 (3H, 5), 4.14 (3H, ), 4.48 | gradient elution using | Chem., 38(8),
._d (2H, m), 7.70 (1H, s), 8.04 dichloromethane: 1267 (1985)
N\-$ (1H, 8). methanol (1:0
m/z (thermospray) 487 (MH"). | changing to 89:1, by
volume)
89 | CH,0CH,- 7 “\ 197- | Analysis (%): Found: C, 49.78; | no acid wash; Preparation
o—C)—co,cu, 198 | H, 3.60; N, 16.50. dichloromethane: 118
C,1H13ClNgO, requires C, methanol (99:1, by

49.92; H, 3.69; N, 16.63.

volume)

~£6-
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90 | CHyO(CH,),- 3=2.74 (2H, m), 3.20 (3H, s), no acid wash;
7N 3.72 (2H, m), 3.84 (3H, 5), 4.16 | gradient elution
- (3H, 8), 7.20 (1H, m), 7.84 using
(1H, m), 8.08 (1H, s), 8.42 dichloromethane:
(1H, m), 8.52 (1H, m). methanol (1:0
m/z (thermospray) 461 (MH'). | changing to 98:2,
by volume)
91 | CH;0,C(CH,)y- 7 N 3 =198 (2H, m), 2.38 (2H, m), | no acid wash;
) 2.46 (1H, m), 2.62 (1H, m), 3.56 | gradient elution
= (3H, 5), 3.84 (3H, s), 4.18 using
(3H, s), 7.20 (1H, m), 7.82 dichloromethane;
(1H, m), 8.06 (1H, s), 8.44 methanol (1:0
(1H, 8), 8.50 (1H, m), changing to 99:1,
miz (APCI) 503 (MH"). by volume)
92 |-CO,CH,CH, H 8 =1.26 (3H, t, J=5Hz), 3.84 gradient elution
(3H, s), 4.15 (3H, s), 4.27 using
(2H, q, J=5Hz), 8.04 (1H, s), dichloromethane:
8.30 (1H, s). methanol (1:0
m/z (thermospray) 398 (MH"). changing to 98:2,
by volume)
93 [ -CO,CH,CH, 6 =124 (3H, t, J=5Hz), 3.80 '| gradient elution
“'@ (3H, s), 4.12 (3H, s), 4.26 using hexane:
(2H, q, J=5Hz), 7.24 (2H, m), ethyl acetate (7:3
7.35 (1H, m), 7.40 (2H,m), 8.05 | changing to 3:2,
(1H, s). by volume)

miz (thermospray) 474 (MH").

-Pa—-
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04 | -CO,CH,CH,

8 =1.23 (3H, t, J=5Hz), 3.80
(3H, ), 4.10 (3H, 8), 4.25
(2H, g, J=5Hz), 7.20 (1H, m,
obscured), 7.83 (1H, m), 8.03
(1H, s), 8.51 (1H, m), 8.60
(1H, m).

m/z (thermospray) 475 (MH").

no acid wash;
dichloromethane:
methanol (99:1, by
volume)

95 @_’

-

3 =3.84 (3H, s), 4.12 (3H, s),
7.28 (6H, m), 7.38 (4H, m), 8.00
(1H, 9).

m/z (thermospray) 478 (MH").

hexane:ethyl
acetate (3:1, by
volume)

Notes

1) Prepared using ethyl carbazate as the *hydrazide” starting material. The final ¢

yclisation was effected by heating in xylene.

2) The product was an unexpected product from the reaction of the hydrazide from Preparation 118.

1
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N- N-N
N= N= o-N
I\
N /7 N7 COCHCH, \ N}\L\NB‘CH‘,‘
cl N -OCH, ci N.__OCH,
N
' )i
p
cl N~ ~OCH, cl N ocH,

Acetamide oxime {120mg, 1.62mmol) followed by sodium hydride (80% w/w
dispersion in oil, 8mg, 0.27mmol) were added to a stired suspension of 6,7-
dichloro-2,3-dimethoxy-5-[3-ethoxycarbonyi-5-(3-pyridyl)-4H-1,2 4-triazol-4-
vilquinoxaline (Preparation 84, 250mg, 0.53mmol} in dry toluene (15mL) at room
temperature under nitrogen. The mixture was heated under reflux for 3.5 hours,
cooled and the solution partitioned between ethyl acetate and brine. The aqueous
phase was extracted with ethyl acetate (2x20mL), the combined organic extracts
dried (MgSO,) and concentrated under reduced pressure. The residue was
purified by flash chromatography on silica gel, by gradient elution using
hexane:ethyl acetate (7:3 changing to 1:1, by volume) to give the fitle compound
(210mg, 82%) as a white solid.

1H-NMR (300 MHz, CDCly): 5 = 2.25 (3H, s), 3.77 (3H, s), 4.14 (3H, s), 7.28 (1H,
m, obscured), 7.93 (1H, m), 8.10 (1H, s), 8.58 (2H, m).

m/z (thermospray) 485 (MH").
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Y NN o-N

CHJ/( N )\ cochzc H: CH;/L N )\Q,N\X CH3

Ct N OCH, Cl N OCH,

N R

—
< I

Cl N OCR, Cl N OCH,

The tile compound was prepared by a similar method to that of Preparation 96
using 6,7-dichloro-2,3-dimethoxy-5-(3-ethoxycarbonyl-5-methyl-4H-1,2 4-triazol-4-
yhquinoxaline (Preparation 67) in place of 6,7-dichloro-2,3-dimethoxy-5-{3-
ethoxycarbonyl-5-(3-pyridyl)-4H-1,2 4-triazol-4-yllquinoxaline. Purification by flash
chromatography on silica gel, by gradient elution using dichloromethane:methanol
(1:0 changing to 95:5, by volume) gave a white solid.

1H-NMR (300 MHz, CDCly): 5 = 2.26 (3H, s), 2.33 (3H, s), 3.7¢ {3H, 8), 4.20 (3H,
s), 8.15 (1H, s).

m/z {thermospray) 422 (MH"),

)\COCHCH )

X ’ N I
ci o N.__OCH,
T X
& o
ci N~ ~ocH, ci N “ocH,

1M Aqueous sodium hydroxide solution (17.25mL, 17.25mmol) was added
dropwise to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-[3-ethoxycarbonyl-5-
(3-pyridyl)-4H-1,2 4-triazol-4-yllquinoxaline (Preparation 94, 8.2g, 17.25mmol) in
1,4-dioxane (68mL) and water (50mL) at 10°C. The solution was warmed {o room
temperature and stirred for 20 hours, diluted with water (50mL), acidified with
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-98-
glacial acetic acid and extracted with ethyl acetate (1x100mL, 2x50mL). The
combined organic extracts were washed with brine, dried (MgSO,) and
concentrated under reduced pressure. The residue Was purified by flash
chromatography on silica gel, by gradient elution using dichloromethane:methanol
(1:0 changing to 9:1, by volume) to give the title compound (5.82g, 84%) as a
white solid, mp 206-207°C.

Analysis (%) : Found C, 50.49; H, 3.06; N, 20.44. C;;H,,CLN,0, requires:
C,50.63; H, 3.00; N, 20.84.

]\
N= ) N )‘Br
N N l
C N OCH, Ci N OCH,
N > I I S
Z /I
Cl N OCH, ] N OCH,

N-Bromosuccinimide (58mg, 0.33mmol) was added to a stirred suspension of 6,7-
dichloro-2,3-dimethoxy-5-13-(3-pyridyl)-4H-1,2,4-triazol-4-yljquinoxaline
(Preparation 98, 102mg, 0.25mmol) in 1,1,1-trichloroethane (6mL) at room
temperature under nitrogen and the mixture was heated under refiux for 18 hours.
The mixture was concentrated under reduced pressure and the residue purified by
flash chromatography on silica gel, by gradient elution using hexane:ethyl acetate
(7:3 changing to 1:1, by volume) to give the title compound (87mg, 71%) as a
white solid. _ '

1H-NMR (300 MHz, CDCL): 5 = 3.86 (3H, s), 4.16 (3H, s), 7.28 (1H, m, obscured),
7.88 (1H, m), 8.12 (1H, s), 8.49 (1H, m), 8.58 (1H, m).

miz (thermospray) 481 (MH").
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5
(2)
10
16
{b)
20

3 »
i\
CH ™y CH:;/(N)\ Br
Cl N OCH o) N OCH
Seathyen
—_—
~ s
Ci N OCH, Ci N OCH,
N-N
/=N
7\
®) ct N\ OCH,
— g
o
C} N OCH,

6,7-Dichloro-2,3-dimethoxy-5-(3-bromo-5-methyl-4H-1,2 4-triazol-4-
yhquinoxaline was prepared by a similar method to that of Preparation 28
using 6, 7-dichloro-2,3-dimethoxy-5-(3-methyl-4H-1,2 4-triazol-4-
yhquinoxaline {Preparation 78, 50mg, 0.147mm¢l) in place of 6,7-dichloro-
2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2 4-triazol4-yllquinoxaline. it was
obtained as a pale brown solid {53mg, 86%).

14-NMR (300 MHz, DMSO-dg): & = 2.27 (3H, s), 3.91 (3H, §), 4.19 (3H, 8),
8.16 (1H, s).

m/z (thermospray) 419 (MH").

A mixture of imidazole (78mg, 1.15mmol) and 6,7-dichloro-2,3-dimethoxy-5-
{3-bromo-5-methyl-4H-1,2 4-triazol-4-yl)quinoxaline (48mg, 0.115mmol)
was heated at 100°C for 1 hour then at 120°C for 3 hours. After being
cooled the mixture was partitioned between water (15mL) and
dichloromethane (2x15mL). The combined organic extracts were dried
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(MgSO,), filtered and concentrated under reduced pressure. The residue
was purified by flash chromatography on silica gel, by gradient elution using
dichloromethane:methanol (98:2 changing to 85:5, by volume) to give the
title compound {15mg, 32%) as a brown solid.
1H-NMR (300 MHz, DMSO-dg): & = 2.27 (3H, s), 4.11 (6H, 5), 7.16 (2H, br
s), 7.79 (1H, brs), 7.95 (1H, s).
m/z (thermospray) 408 (MH").

N—-N
N~ 8 N~ 4 N\ OH
“ ) N ) @/L N )\/
ci N_ _OCH, cl N._ _OCH,
D G — X
N? “ocH, i

ci N~ “ocH,

A suspension of 6,7-dichioro-2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2,4-triazol-4-
yllquinoxaline (Preparation 28, 1.008g, 2.5mmol) and paraformaidehyde (0.75g,
25mmol) in acetic acid (14mL) was heated at 125°C for 3 hours in a sealed
vessel. After being coc;led. the mixture was concentrated under reduced pressure
and the residue was purified by flash chromatography on silica gel, by gradient
elution using dichloromethane:methanol (1:0 changing to 95:5, by volume) to
afford the title compound (0.60g, 56%) as a white solid, mp 208-210°C.
Analysis (%) : Found: C, 49.86; H, 3.31; N, 18.18. C,gH,Cl,NsO; requires: C,
49.90; H, 3.26; N, 18.39.
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CHA ) c /L )\/OH

N _OCH,
R
I I
o
N~ TocH,

The title compound was prepared as a white solid by a similar method to that of
Preparation 101 using 6,7-dichloro-2,3-dimethoxy-5~(3-methyl-4H-1,2,4-triazol-4-
16 yhquinoxaline (Preparation 78} in place of 6,7-dichloro-2,3-dimethoxy-5-{3-(3-
pyridyl)-4H-1,2,4-triazol-4-ylJquinoxaline.
1H-NMR (300 MHz, DMSO-dg): 5 = 2.20 (3H, s), 3.89 (3H, 5), 4.18 (3H, 5), 4.54
_(2H, s), 8.11 (1H, 5).

m/z (thermospray) 370 (MH").
15
N—N
NZ= /. )\/N(cu,)z
AR N I
ci N_ _OCH, cl N _OCH,
N — ~
r 7~
20 cl N~ “ocH, cl N~ ocH,

A mixture of 6,7-dichloro-2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2 4-triazo}-4-
yllquinoxaline {Preparation 88, 101mg, 0.25mmol), paraformaldehyde {15mg,
0.5mmol) and dimethylamine hydrochloride (22mg, 0.27mmol} in acetic acid (5mL)
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was heated under reflux for 5 hours. After being cooled, the mixture was
concentrated under reduced pressure, water (20mL) was added, the solution
basified with aqueous potassium carbonate solution and extracted with ethyl
acetate (3x20mL). The combined organic extracts were dried (MgSO,) and
concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel, by gradient elution using dichloromethane:methanol
(1:0 changing to 95:5, by volume) to afford the title compound (76mg, 65%) as a
white solid, mp 192-194°C.
1H-NMR (300 MHz, CDCly): 5 = 2.0 (BH, s), 3.48 (2H, m), 3.82 (3H, s), 4.15 (3H,

&), 7.2 (1H, m), 7.85 (1H, m), 8.05 (1H, s), 8.5 (2H, m).
miz (thermospray) 460 (MH")

The title compound was prepared by a similar method to that of Preparation 103,
using morpholine hydrochloride in place of dimethylamine hydrochloride. it was
cbtained as a white solid, mp 178-179°C.

IH-NMR (300 MHz, CDCl,): 8 = 2.10 (4H, m), 3.10 (4H, m), 3.56 (2H, m), 3.80
(3H,s), 4.18 (3H, s), 7.21 (1H, m), 7.80 (1H, m), 8.05 (1H, s}, 8.55 (2H, m).

m/z {thermospray) 502 (MH").
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N~—N

N—N
\ /o OH
@/( CO,CH,CH, @'/(N)\/
c N c N, _OCH,
X —

c

Cl

Diisobutylaluminium hydride (1M in tetrahydrofuran, 2.5mL, 2.5mmol) was added
to a solution of 6,7-dichloro-2,3-dimethoxy-5-(3-ethoxycarbonyl-5-phenyl-4H-1,2 4-
10  triazol-4-yl)quinoxaline (Preparation 893, 237mg, 0.5mmol} in dichloromethane
{10mL) at room temperature under nitrogen. After 1 hour, a further portion of
diisobutylaluminium hydride (1M in tetrahydrofuran, 1mL, 1mmol) was added, the
mixture was stirred for a further 1 hour, then saturated aqueous ammonium
chioride solution (10mL) was added. Dichloromethane (50ml) and water (50mt)
16 were added and the mixture was filtered through ARBOCEL (trade mark), washing
the residue with warm dichioromethane:methanol (9:1, by volume, 100mL). The
organic layer was separated, dried (MgSO,) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica gel, by
gradient elution using hexane:ethyl acetate:methanol (1:1:0 changing to 0:1:0
20 changing to 0:95:5, by volume) to give the title compound (70mg, 79%) as an off-
white solid.
1H-NMR (300 MHz, CDCly): 5 =2.78 (1H, s), 3.85 (3H, s), 4.14 (3H, ), 4.6 (2H,
m), 7.25 (2H, m), 7.32 (2H m), 7.38 (1H m) 8.08 (1H, s).
m/z (thermospray) 432 (MH")
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M PN\ om
7\
(N)\co,cn,cu, { N)\/
cl Ny -OCH, ci N~ OCH;
B X
cl N~ TOcH, cl N7 TocH,
The title compound was prepared as an off-white solid by a similar method to that
of Preparation 105 using 6,7-dichioro-2,3-dimethoxy-5-(3-ethoxycarbonyl-4H-
1,2,4-triazol4-ylquinoxaline (Preparation 82) in place of 6,7-dichioro-2,3-
10 dimethoxy-5-(3-ethoxycarbonyl-5-phenyl-4H-1,2 4-triazol-4-yl)quinoxaline.
1-NMR (300 MHz, CDCLy): & = 3.89 (3H, 5), 4.14 (3H, 5), 4.64 (2H, m), 8.08 (1H,

s), 8.16 (1H, s).
miz (thermospray) 356 (MH").

15 ~ PREPARATION 107

quinexall

N—N N—N

/I CO,CH,CH (A
CH;AN)\/ phh ;LN)\/\OH
cl N_-OCH, c N OCH
X1, — X
ct N~ "OCH, ¢ N~ TOCH,
The title compound was prepared by a similar method to that of Preparation 105

using 6,7-dichioro-2,3-dimethoxy-5-[3-ethoxycarbonyimethyl-5-methyl-4H-1,2 4~
triazol-4-yllquinoxaline (Preparation 68) in place of 6,7-dichloro-2, 3-dimethoxy-5-

20
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(3-ethoxycarbonyl-5-phenyl-4H-1,2,4-triazol-4-yl)quinoxaline. The reaction was
carried out in toluene instead of dichloromethane and purification was by flash
chromatography on silica gel, by gradient elution using dichloromethane:methanol
(1.0 changing to 95:5, by voiume). Crystallisation from diisopropyl ether gave an
off-white solid. '
1H-NMR (300 MHz, CDCly): § = 2.1 (3H, s), 2.5 {2H, m), 3.5 (2H, m), 3.9 (3H, s),
4.18 (3H,5), 8.1 (1H, 5).
miz (thermospray) 384 (MH").

PREPARATION 108

- N T2

NH, i
cl N\ OCH, Cl N\ OCH,
OO — 00X

ci N~ TOCH, o N~ TOCH,
To a mechanically stirred solution of 5-amino-6,7-dichioro-2,3-
dimethoxyqguinoxaline (Preparation 26, 38.12g, 0.14mol) in acetone at 0°C was
added 2M aqueous hydrochioric acid solution (396ml., 0.79mol), followed
dropwise by addition of 1M aqueous sodium nitrite solution (208mL, 0.28mol).
After 0.25 hour at 0°C, 5M aqueous potassium iodide solution (278mL, 1.39mol)
was added maintaining the reaction temperature below 5°C. The mixture was
then warmed to 10°C over 0.5 hour, the acetone removed under reduced pressure
and the residue partitioned between water and ethyl acetate. The organic extract
was washed with 10% aqueous sodium bisulphite solution , then saturated
aqueous sodium bicarbonate solution,dried {(MgS0,} and concentrated under
reduced pressure. The residue was purified by flash chromatography on silica

gel, eluting with toluene to give the title compound (16.9g, 32%,.
1H-NMR (300 MHz, CDCL): 5 = 4.17 (3H, s}, 4.24 (3H, s), 7.91 (1H,s).
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7~ N
g |
i
Cl N -OCH, cl Ny OCH;
O — % g

cl N~ TOCH, cl N~ TOCH,
A mixture of 6,7-dichloro-2,3-dimethoxy-5-iodoquinoxaline (Preparation 108, 0.2g,
0.519mmol), 3-pyridylboronic acid (Rec, Trav, Chim. Pavs-Bas.. B4, 430 (1965))
(0.077g, 0.623 mmol), tetrakis(triphenylphosphine)palladium(0) (0.03g,
0.026mmel) and potassium carbonate (0.143g, 1.038 mmol) in 1.4-dioxane
(12mlL) and water (4mL) was heated under reflux for 16 hours. After being cooled,
the mixture was concenirated under reduced pressure and the residue partitioned
between ethyl acetate (20mL) and water (20mL). The phases were separated and
the aqueous phase extracted with ethyl acetate (2x40mL). The combined organic
extracts were dried (MgSQ,) and concentrated under reduced pressure, The
residue was purified by flash chromatography on silica gel, by gradient elution
using dichloromethane:methanol {1:0 changing to 89:1, by volume) to afford the
title compound (0.051g, 29%) as a yellow solid.
HNMR (300 MHz, CDCLy): 5 = 3.84 (3H, 5), 4.18 (3H, 5), 7.42 (1H, m), 7.75 (1H,
m), 7.99 (1H, s), 8.63 (2H, m).
miz (thermospray) 336 (MH").
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{b)

. I;i —NH
L P
I
. /
Cf N

A mixture of 8,7-dichloro-2,3-dimethoxy-5-iodoquinoxaiine (Preparation
108, 5.0g, 13mmol), phenylacetylene (3.98g, 3Smmol},
bis(triphenyiphosphine)paliadium(}i) chloride (0.913g, 1.3mmol) and
copper(l) iodide (0.248g, 1.3mmol) in triethylamine {100mL.) was heated
under reflux for 4 hours. After being cooled, the mixture was concentrated
under reduced pressure and the residue partitioned between
dichloromethane (200ml) and brine (200mL). The phases were separated
and the aqueous phase extracted with dichloromethane (2x100mL). The
combined organic extracts were dried (MgSO,) and concentrated under
reduced pressure. The residue was purified by flash chromatography on
silica gel, by gradient elution using hexane:dichioromethane (1:0 changing
to 1:1, by volume) to afford 6,7-dichioro-2,3-dimethoxy-5-(2-
phenylethynylquinoxaline (3.60g, 77%) as a yellow solid, mp 170-172°C.
1H-NMR (300 MHz, CDCl,): 5 = 4.14 (3H, s), 4.26 (3H, s), 7.39 (3H, m),
7.67 (2H, m), 7.87 (1H, s).

m/z (thermospray) 358 (MH").

A mixture of 6.7-dichloro-2,3-d‘imethoxy—5-(2-phenyfethyny¥)quinoxaline
(2.0g, 5.57mmol) and trimethylsilyl azide (20mL) was heated at 170°C in a
sealed vessel for 18 hours. After cooling, water (20mL) was added

followed by saturated aqueous sodium hydrogen carbonate solution (50mL)



10

20

WO 97732873 PCT/EP97/00995

-108-
and the mixture extracted with ethyl acetate (3x50mL). The combined
organic extracts were dried (MgSO,) and concentrated under reduced
pressure. The residue was purified by flash chromatography on silica gel,
by gradient elution using dichloromethane:methanc! (1:0 changing to 98:2,
by volume) to afford the titie compound {1.3g, 58%) as a brown foam.
1H-NMR (300 MHz, CDCl,): 3 = 3.67 (3H, s), 4.13 (3H, ), 7.23 (3H, m),
7.40 (2H, m), 8.02 (1H, s).
m/z (thermospray) 402 (MH").

ISOMER 1 ISOMER 2 ISOMER 3

Sodium hydride (B0% w/w dispersion in 6il, 0.041g, 1.37mmol) was added
to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-[5-phenyl-1H-1,2,3-
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-108-
triazol-4-yljquinoxaline {Preparation 110, 0.5g, 1.24mmol) in dry N,N-
dimethylformamide (20mL) at 0°C, under nitrogen. After 0.5 hour at 0°C,
iodomethane {0.194g, 1.37mmol) was added. The mixture was stirred at
0°C for 0.5 hour and then at room temperature for 0.5 hour. Brine {50mL)
was added and the mixture extracted with dichloromethane (3x50mL). The
combined organic extracts were dried (MgSO,) and concentrated under
reduced pressure. The residue was purified by flash chromatography on
silica gel, by gradient elution using teluene:ethyl acetate (1:0 changing to
9:1, by volume) to afford as the first eluted product, isomer 1, tentatively
assigned as 6,7-dichloro-2,3-dimethoxy-5-{2-methyl-5-phenyl-2H-1,2,3-
triazol-4-yiJquinoxaline {D.19g, 37%) as a pale yellow solid, mp 233-235°C.
14-NMR (300 MHz, CDCLy): & = 3.67 (3H, s), 4.14 (3H, 5), 4.38 (3H, s}, 7.23
(3H, m), 7.38 (2H, m), 8.05 (1H, s).
miz {thermospray) 416 (MH").

The second eluted product, isomer 2, tentatively assigned as 6,7-dichioro-
2,3-dimethoxy-5-[1-methyl-5-phenyl-1H-1,2,3-triazol-4-yljquinoxaline
{0.135g, 26%), was obtained as a pale yellow solid, mp 188-190°C.
IH-NMR (300 MHz, CDCly): 8 = 3.75 (3H, 5), 3.84 (3H, s), 4.17 (3H, 5), 7.26
(3H, m), 7.48 (2H, m}), 8.13 (1H, s).

m/z (thermospray) 416 (MH").

The third eluted product, isomer 3, tentatively assigned as 6,7-dichloro-2,3-
dimethoxy-5-]1-methyl4-phenyl-1H-1,2,3-triazol-5-yllquinoxaline {0.048g,
8%}, was obtained as an orange oil.

1H-NMR (300 MHz, CDCL): § = 3.84 (3H, s), 4.11 (3H, s), 4.16 (3H, 8), 7.20 _
(3H, m), 7.33 (2H, m), 7.96 (1H, s).
m/z (thermospray) 416 (MH").
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{isomer 2} and i i -5-14- .1-(2-

ISOMER 2 ISOMER 3
The title compounds were prepared by a similar method to that of Preparation 111
using 2-(triphenyimethoxy)ethyl bromide (Liebigs Ann., §35. 3 (1960)) instead of
iodomethane and were purified by flash chromatography on silica gel, by gradient
elution using toluene:diethy! ether (1:0 changing to 9:1, by volume) to afford as the
first eluted product, isomer 1, tentatively assigned as 6,7-dichioro-2,3-dimethoxy-
5-[5-phenyl-2-{2-(triphenylmethoxy)ethyl)-2H-1,2, 3-triazol-4-yljquinoxaline (0.3359.
45%) as a white sofid.
1H-NMR (300 MHz, CDClLy): & = 3.32 (3H, 5), 3.73 {(2H, m), 4.11 (3H, s), 4.73 (2H,
m), 7.22 (12H, m), 7.40 (6H, m), 7.47 (2H, m), 8.02 (1H, s).
m/z (thermospray) 688 (MH").
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The second eluted product, isomer 2, tentatively assigned as 8,7-dichioro-2,3-
dimethoxy-5-{5-phenyl-1-(2-triphenylmethoxy)ethyl)~-1H-1,2, 3-triazol-4-
yllquinoxaline (0.104g, 14%), was obtained asa white solid.
1H-NMR (300 MHz, CDClL): § = 3.40 (2H, m), 3.44 (3H, s), 4.17 (3H, s}, 4.25 (2H,
m), 7.22 (18H,m}, 7.39 (2H, m), 8.02 (1H, s).
m/z (thermospray) 688 (MH").

The third eluted product, isomer 3, tentatively assigned as 6,7-dichloro-2,3-
dimethoxy-5-{4-phenyl-1-(2-(triphenyimethoxy)ethyl)-1H-1,2,3-triazol-5-
yilquinoxaline (0.037g, 5%}, was obtained as an off-white solid.

1H.NMR (300 MHz, CDCly): 6 = 3.47 (3H, s), 3.73 (2H, m), 4.10 (3H, s), 4.58 (2H,
m), 7.24 (20H,m), 7.94 (1H, s). |
m/z (thermospray) 688 (MH").
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—— - -
cl N o CH, Noa
NH, NH,
ct N_ _OCH
CH, N_ _OCH 3
cl N~ ocH, cH, NT ocH,
{a) A mixture of 1,2-diamino-4-chioro-5-methylbenzene hydrochloride (1.90g,
9.84mmol), oxalic acid (1.24g, 13.8mmol) and 4M aqueous hydrochioric
10 acid solution {49mL) was heated under reflux for 4.5 hours. After being

cooled, the solid precipitate was collected by filtration, washed well with
water and dried under reduced pressure at 80°C {o afford 6-chloro-7-
methyl-2,3(1H,4H)-quinoxalinedione (1.68g, 81%) as a dark grey solid, mp
>330°C.
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-113-
Anglysis (%) Found: C, 51.58; H, 2.98; N, 13.27. CgH,CIN,O, requires C,
51.32; H, 3.35; N, 13.30.

6-Chloro-7-methyl-2,3(1H,4H)-quinoxalinedione (1.26¢, 5.98mmol) was
added in portions over 3 minutes to vigorously stirred concentrated nitric
acid (10mL, d = 1.42) at room temperature. The resulting heterogeneous
mixture was then wanmed to 40°C and stirred for 12 hours. After being
cooled the yellow mixture was poured into ice-water (100mL) and stirred for
30 minutes. The resulting yellow precipitate was collected by filtration,
washed with water and dried by suction to afford a mixture of 6-chloro-7-
methyl-5-nitro-2,3(1H,4H)-quinoxalinedione and-7-chioro-6-methyl-5-nitro-
2,3(1H,4H)-quinoxalinedione (1:2 molar ratio, 1.35g, 88%) as a yellow sofid.
14 NMR (300 MHz, CDCly): 3 = 2.23 (2H, s), 2.35 (1H, s), 7.18 (0.3H, s),
7.30 (0.7H, s), 11.8-12.25 (2H, br m).

The above mixture of 6-chloro-7-methyl-5-nitro-2,3(1H,4H)-
quinoxalinedione and 7-chloro-6-methyl-5-nitro-2,3(1H,4H)-
quinoxalined#one {1.35g, 5.73mmol), thionyi chloride (12.5mL,, 20.4q,
0.172mol) and dimethylformamide (44uL, 42mg, 0.573mmol) was heated
under reflux for 4 hours. After being cooled the mixture was cautiously
added to vigorously stirred ice-water (300mL). The resulting precipitate
was collected by filtration, washed with water and dried by suction fo give a
mixture of 2,3, 7-trichloro-6-methyi-5-nitroquinoxaline and 2,3,8-trichloro-7-
methyl-5-nitroquinoxaline (2:1 molar ratio, 1.45g, 87%) as a straw-coloured
powder. This mixture could be separated with difficulty for characterisation
purposes by flash chromatography on silica gel, by gradient elution using
hexane:dichioromethane {9:1 changing to 3:1, by volume) to give. as the
first eluted isomer, 2,3,7-trichioro-8-methyl-5-nitroquinoxaline as a white
solid, mp 164-165°C.
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(e)

-114-
Analysis (%): Found: C, 36.76; H, 1.37; N, 14.43. C;H,C1,N,0,
requires: C, 36.96; H, 1.38; N, 14.37.

The second eluted isomer 2,3,6-trichioro-7-methyl-5-nitroquinoxaline, was
obtained as a straw-coloured solid, mp 121-122°C.

Analysis (%) Found: C, 39.78; H, 2.02; N, 13.23. CgH,ClaN40,. 0.22
hexane requires: C, 38.80; H, 2.29; N, 1340,

The above mixture of 2,3,7-trichloro-8-methyl-5-nitroquinoxaline and 2,3,6-
trichloro-7-methyl-5-nitroquinoxaiine {2560mg, 0.855mmol) and stannous
chloride dihydrate {1.35g, 5.98mmol) in ethyl acetate (8.5mL) was heated
under reflux for 3 hours under nitrogen. After being cooled the mixture was
diluted with ethy! acetate (50mL) and washed with 10% aqueous sodium
carbonate solution (2 x 26mL), brine (25mL), dried (MgSO,), filtered and
concentrated under reduced pressure fo afford a mixture of 5-amino-2,3,7-
trichloro-6-methyiquinoxaline and 5-amino-2,3,6-trichioro-7-
methyiquinoxaiine (2:1 molar ratio, 217mg, 97%) as an orange solid.

1H NMR (300 MHz, CDCl,): & = 2.41 (2H, s), 2.55 (1H, s), 5.03 (1.3H, br s},
5.08 (0.7H, br s), 7.23 (0.3H,s), 7.44 (0.7H, s).

m/z (thermospray) 262 (MH").

A 25% wiw solution of sodium methoxide in methanol (433uL, 1.88mmol)
was added dropwise {0 a solution of the above mixture of 5-amino-2,3,7-
trichloro-6-methyiquinoxaline and 5-amino-2,3,6-trichioro-7-
methylguinoxaline (200mg, 0.788mol) in dry tetrahydrofuran (7.9mL) at 0°C
under nitrogen. The mixture was stirred for 3 hours, diluted with ethyl
acetate (30mL), washed with water (2x10mL), brine (10mL}, dried (MgSO,),
fitered and concentrated under reduced pressure. The solid residue was
purified by flash chromatography on silica gel, by gradient elution using
hexane:ethyl acetate (85:5 changing to 1:1, by volume) to give as the first
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eluted isomer, 5-amino-6-chloro-2,3-dimethoxy-7-methylquinoxaline (48mg,
25%) as an off-white solid, mp 168-170°C.

Analysis (%): Found: C, 53.80; H, 5.16; N, 16.18. C,;H,CIN;0.. 0.15
hexane requires: C, 53.81; H, 5.33; N, 15.76.

The second eluted isomer, S-amino-7-chioro-2,3-dimethoxy-6-

methylquinoxaline (85mg, 44%), was obtained as an orange solid, mp 181-
182°C.
- Analysis {%): Found: C, 52.55; H, 4.72; N, 16.61. CH,,CIN;O,. 0.05
hexane requires: C, 52.61; H, 4.96; N, 16.29. |

(@) Methoxyacetylchloride (2.16mlL, 2.57g, 23.66mmol) was added to 2
solution of 5-amino-6-chioro-2,3-dimethoxy-7-methylquinoxaline
(Preparation 113, 5g, 19.72mmol) and pyridine (1.94mL, 1.89g,
23.86mmol) in dichioromethane (B0mL) at 0°C. After a further 1 hour at
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(b)

(©)

-116-
this temperature, the mixture was washed with 2M aqueous hydrochloric
acid solution, brine, dried (MgSOy,) and concentrated under reduced
pressure. The residue was triturated with diisopropyl ether and filtered to
give 6-chloro-2,3-dimethoxy-5-methoxyacetamido-7-methylquinoxaline
(8.06g, 98%) as an off white solid, mp 170-171°C.
14 NMR (300 MHz, CDCl,): & = 2.55 (3H, s), 3.6 (3H, 5), 4.1 (3H, s), 4.13

(3H, 5),4.18(2H, 5) 7.61 (1H, 5), 8.47 (1H, br s).

m/z {thermospray) 328 (MH").

2,4-bis(4-Methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulphide
{Lawesson's reagent) (4.47g, 11.06mmol) was added to 6-chloro-2,3-
dimethoxy-5-methoxyacetamido-7-methylquinoxaline (6g, 18.43mmol) in
tetrahydrofuran (120mL) and the mixture stirred for 18 hours, then
evaporated under reduced pressure. The residue was purified by flash
chromatography on silica gel, by gradient elution using
hexane:dichloromethane (1:1 changing to 1:4 changing to 0:1, by volume)
to give 6-chioro-2,3-dimethoxy-5-methoxythioacetamido-7-
methylquinoxaline {5.48g, 87%} as a yellow foam, mp 174-176°C.
1H-NMR (300 MHz, CDCly): 8 = 2.55 (3H, s), 3.65 (3H, ), 4.05 (3H, 8), 4.15
(3H, s), 4.55 (2H, s), 7.7 (1H, s), 9.65 (1H, brs).

m/z (thermospray) 342 (MH").

A mixture of 6-chioro-2,3-dimethoxy-5-methoxythioacetamido-7-
methyiquinoxaline {1.45g, 4.25mmol), nicotinic acid hydrazide (1.16g,
8.5mmol), mercury(ll) oxide (1.84g, 8.5mmol), powdered 4A molecular
sieves (1.06g) and n-butanol (60mL} was heated under reflux for 8 hours.
After being cooled, the mixture was filtered through ARBOCEL (trade mark)
filter aid and the residue washed with dichloromethane, The filtrate was
concentrated under reduced pressure to afford a light brown solid which
was partitioned between ethyl acetate and 2M aqueous hydrochioric
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acid solution. The agueous layer was extracted with dichloromethane
{(4x50mL.}, the combined dichloromethane extracts dried (MgSO,) and
concentrated under reduced pressure. The residue was crystallised from

5 diisopropy! ether/methanol to give a solid (394mg). The mother liquors
from the crystallisation were evaporated under reduced pressure and the
residue purified by flash chromatography on silica gel, eluting with ethy!
acetate fo give, afier trituration with diisopropyl ether, a further amount of
-soﬁd (364m§). The two solids were combined together to give the title

10 compound (740mg, 41%;) as a pale yeliow solid, mp 183-184°C.

1H-NMR (300 MHz, CDChL): § = 2.5 (3H, 5), 3.18 (3H, s), 3.8 (3H, s), 4.16
{(3H, 8), 4.45 (2H, m), 7.58 (1H, m), 7.86 (1H, s), 8.35 (1H, m), 8.45 (1H, m),

8.65 (1H, m).
miz (thermospray) 427 (MH").
15 )
PREPARATION 115
- . - f-3-(3- -4 4-
I » l !- l] » !.
Jl\/ocu
s
G o\/( '3 "\
ﬁ I o Ki ™
20 OCH,

The title compound was prepared by a similar method to that of Preparation
114 using S-amino-7-chloro-2,3-dimethoxy-6-methylquinoxaline
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{Preparation 113) in place of 5-amino-6-chloro-2,3-dimethoxy-7-
methylquinoxaiine. It was obtained as an off-white solid, mp 166-168°C.
1H-NMR (300 MHz, CDCly): 5 = 2.25 (3H, s), 3.2 (3H, 5), 3.78 (3H, s), 4.15
(3H, s), 4.35 (2H, m), 7.2 (1H, m), 7.82 (1H, m), 8.0 (1H, s) 8.45 (1H, m),
8.55 (1H, m).
miz (thermospray) 427 (MH").

PREPARATION 116
>-Mett bonvipyridine-5-carboxvlic acid hvdrazid

o WO D N= O
\ — WX
CH,0 OH CH,0 / NHNH,

A mixture of 2-methoxycarbonylipyridine-5-carboxylic acid (Chem. Abstr.,
68, 68840h (1968)) (0.40g, 2.2mmol) and N-ethoxycarbonyl-2-ethoxy-1,2-
dihydroquinoline (0.60g, 2.4mmol) in dichloromethane (10mL) was stirred at
room temperature under nitrogen for 0.75 hout. Hydrazine hydrate
(0.110mL, 2.2mmol) was then added and after a further 5 minutes the
precipitate formed was collected by filtration, washed with dichioromethane
and dried to give the title compound (0.349g, 81%) as a white solid, mp
177-180°C.

iH4-NMR (300 MHz, DMSO-dg): 5 = 4.90 (3H, s), 5.00 (2H, br s), 8;10 (1H,
d, J=10Hz), 8.27 (1H, dd, J=2 and 10Hz), 8.05 (1H, d, J=2Hz), 10.05 (1H,
br s). '

m/z (thermospray) 196 (MH").
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ION 147

Pyrimidine-2-carboxvlic acid hydrazide

=N =N 0
{ 6,)-—co,cu,cn3 — { ﬁ’H

NHNH,

A mixture of pyrimidine-2-carboxylic acid ethyl ester (Ann. Chim., §, 351
*(1960)) (0.868g, 5.7mmol) and hydrazine hydrate (0.332mL, 6.8mmol) in
ethanol (20mL) was heated under reflux for 3 hours, then concentrated
under reduced pressure. The residue was triturated with diethyl ether,
collected by filtration and washed with ethyl acetate to give the titie
compound (0.542g, 69%) as a yellow solid, mp 173-175°C.

1H NMR (300 MHz, DMSO-dg): 5 = 4.20 (2H, brs), 7.50 (1H, t, J=4Hz), 8.83
(2H, d, J=4Hz), 9.93 (1H, br s}.

m/z (thermospray) 138 (MH").

PREPARATIONS 118-132
The following tabulated compounds were prepared by a similar method to
that of Preparation 117 using hydrazine hydrate and the appropriate ethy!
ester (R®CO,C,H;).



0
R‘—(
NHNH,

Prep. No.

mp (°C)

'H-NMR (300 MHz, DMSO-dg) or m/z
or microanalysis

- Reference for the ethyl
ester

118

98-100

§ = 2.45 (3H, obscured), 4.46 (2H, br s), 7.22

| (1H, 5), 7.62 (1H, d, J=BHz), 8.46 (1H, m), 9.44

(1*1;5).-
(thermospray) 151.7 (MH").

119

209-212

3= 2.39 (3H, 5), 4.20 (2N, br s), 7.44 (1H, 5),
8.56 (1H, s).
(thermospray) 140.6 (MH").

120

5 = 3.39 (2H, s), 4.20 (2H, brs), 7.30 (1H, m),
7.64 (1H, d, J=8Hz), 8.41 (1H,m), 9.18

(1H, brs).

(thermospray) 152.0 (MH").

-0ZT~

EL8TE/IL6 OM

$6600/L6dF/LOd




121 “GH, 154-185 |8 =4.02 (3H, s), 4.22 (2H, br s), 6.78 (1H, m), J. Org. Chem.. 33,
@\‘ 7.40 (1H, 8), 9.62 (1H, br s). " 4451 (1968).
(thermospray) 141 (MH").
122 265-266 | 5= 4.58 (2H, brs), 7.51 (2H, s), 10.07 (11, br | Ric. S, 36(5), 332
/E *'ij 8). (1966).
HN" g7 (thermospray) 160 (MNH,").
23 121123 [5=10.90 (3H, t, J=7Hz), 1.59 (2H, m), 2.54 (2H,
N-NH . J=7 Hz), 4.27 (2H, br 5), 6.38 (1H, 8), 9.10
e\ A S :‘m o h 427 ) 32(4), 1568 (1984).
(thermospray) 168.7 (MH").
124 188-191 [5=383 (3H, 8), 4.27 (2H, brs), 7.7 (1H, 5), | J_Het Chem.. 30, 865
°{"3 8.05 (1H, ), 9.20 (1H, br s) (thermaospray) (1993).
NS, 141.1 (MH")
125 CH, 111-113 | 8 = 3.96 (2H, br s), 4.03 (3H, 5), 6.94 (1H, 5), J.Org. Chem., 52,
[ f 7.01 (1H, s), 8.60 (1H, brs). (thermospray) 3496 (1987).
B’
N 141 (MH").

-1ZT~

£LRTLIL6 OM

$6600/L6dT/LId




126 266-268 | & = 4.24 (2H, br s), 8.07 (1H, 5), 6.04 J. Chem. Soc.. Perk.
ét‘:;"\ (1H, br 8). " Teans. 1, 627 (1982).
(thermospray) 128 (MH").
127 176-180 | 5 = 4.34 (2H, br 8), 6.68 (1H, 8), 7.60 (1H, 5), .
H/N\)\‘ 9.25 (1H, br 5), 13.01(1H, br 5). (thermospray)
Ns 127 (MH"),
128 170-172 {8 = 4.10 (3H, 5), 4.56 (2H, brs), 7.97 (1H, 5), | Chem.Zeil.. 110, 101
. N,CH, 9.92 (1H, br s). | (1986).
QN ’)\‘ (thermospray) 127 (MH").
179 - 5 =4.58 (2H, br.s), 7.40-7.58 (3H,m), 7.79 Eur. J. Med, Chem,,
P (2H, d, J=8Hz), 8.40 (1H,s), 8.92 (1H,s), 22, 383 (1987)
Sy | 8.99 (1H,s), 10.01 (1H,br.s)
130 N—NH 300202 | & = 4.48 (3H, broad s), 8.3 (1H,9), .
/ N 9.63 (1H, broad s)

(thermospray) 145 (MNH,")

-221-

£LSTE/LE OM

$6600/L64ALOd




131 N 196-197 | Found: C,67.34; H,5.18; N,19.62. Preparation 133
' N7 C12H1{N30 requires: C,67.59; H,5.20;
N,19.71%
132 188-189 | Found: C,58.86; H,4.98; N,27.09. Preparation 134

-
o

CmHmN.gO‘ 0.1 H,0 requires:
C,58.87; H,5.04; N,27.46%

~£ZT~

€LSTEIL6 OM.

S6600/L6ATILOI
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PREPARATION 133

- ipvridi rhoxylic aci

A~ CoH - COCH,
. | {)] /g (i1)
Br N B N

CO,CH,

l

=
™
N

0 2 idine-

A mixture of 2-bromopyridine-5-carboxylic acid (J.Org.Chem., 12, 456
{1947)) (2.32g, 11.43 mmol)} and N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline
(3.12g, 12.64 mmol) in dichloromethane (30 mi} was stired at room temperature
for 1 hour under nitrogen. Absolute ethanol {5ml) was added and the mixture

stirred for 30 minutes and then concentrated under reduced pressure. The
reéidue was parfitioned between dichloromethane (40ml) and 10% w/w aqueous
potassium carbonate solution (40mif). The aqueous layer was extracted with
dichloromethane (25ml) and the combined organic layets were dried (MgSO,) and
concentrated under reduced pressure. Purification by flash chromatography on
silica gel, eluting with dichloromethane gave 2-bromopyridine-5-carboxylic acid
ethyl ester (2.18g, 83%) as a colourless ofl.

Analysis {%): Found: C,41.57; H,3.45; N,5.98. CgHNO,Br

requires: C, 41.77; H,3.50; N,6.08.

(i) 2-Phenyipyridine-5-carboxvlic acid ethyt ester

A mixture of 2-bromopyridine-5-carboxylic acid ethyl ester (see part (i))
(1.855g, 8.065 mmol), phenyltrimethyl tin (3.88g, 16.13 mmol),
bis{triphenylphosphine)palladium(lt) chioride {(371mg) and lithium chioride (1.03g.
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24,195 mmol) in dry dimethyiformamide {(40mil) was heated at 100°C for 1.5 hours
under nitrogen. After cooling the mixture was concentrated under reduced
pressure and the residue pdriﬁed by flash chromatography on silica gel eluting
with hexane:ethyl acetate (10:1, by volume) to give the title compound (0.843g,
46%) as a white solid. ‘
1H-NMR (300 MHz, CDCly): &= 1.43 (3H,t, J=8Hz), 4.42 (2H,q, J=8Hz), 7.49
(3H,m), 7.80 (1H,m), 8.07 (2H,m), 8.36 (1H,m), 9.28 (1H,m).
m/z (thermospray) 228 (MH").

P imi .

)

253 (1982)) (584mg, 4.17 mmol), 4-fluoronitrobenzene (588mg, 4.17 mmoi) and
anhydrous sodium carbonate (487mg, 4.58 mmol) in dry dimethyiformamide
{10ml) was heated at 50°C for 24 hours under nitrogen. After cooling to room
temperature the mixture was poured into ice-cold water (60ml) and the resulting
solid collected by filtration, washed with water and dried under reduced pressure
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at 60°C fo give 1-(4-nitrophenyl)imidazole-4-carboxylic acid ethyl ester (980mg,
80%) as an off-white solid, m.p. 198-200°C. .

Analysis (%): Found: C,55.06; H,4.21; N,15.98. C,;H,,N,0, requires:
C,55.17; H,4.24; N,16.08.

1) . B i imi ic aci

A mixture of 1-{4-nitrophenyl)imidazole-4-carboxylic acid ethy! ester (see
part (i)) (950mg; 3.84 mmol) and tin (Il) chioride (4.11g, 18.2 mmol) in absolute
ethanol (30mi} was heated under refiux for 30 minutes under nitrogen. After
cooling to room temperature the mixture was concentrated under reduced
pressure and then partitioned between ethyl acetate (30mi) and saturated sodium
hydrogen carbonate solution (20mi). The aqueous layer was extracted with ethy!
acetate (30ml) and the combined organic layers were dried (MgS0,) and
concentrated under reduced pressufe to give 1-(4-aminophenyl)imidazole-4-
carboxylic acid ethyi ester (810mg, 96%) as a yellow oil.
1 NMR (300 MHz, CDCl,): & = 1.40 (3H,t J=7Hz), 2.86 (2H,broad s}, 4.39 (2H,q,
J=7Hz), 6.76 (2H d, J=9Hz), 7.18 (2H,d, J=SHz), 7.72 (1H,s), 7.83 (1H,s).
m/z (thermospray) 232 (MH").

(#) 1-Phenvimidazole-4-carboxyiic acid ethy es!
Tert-butyl nitrite (535mg, 5.19 mmol} in dry dimethylformamide (15mf) was
heated to 65°C under nitrogen and then 1-{(4-aminophenylimidazole-4-carboxylic
acid ethyl ester (see patt {if)) (800mg, 3.463 mmol) in dry dimethylformamide (5mi)
was added over 10 minutes. The mixture was heated at 65°C for a further 20
minutes and then cooled to room temperature. The mixture was poured into
saturated brine (50ml) and extracted with dichloromethane (3x20mi). The |
combined organic layers were dried (MgSO,) and concentrated under reduced
pressure. Purification by flash chromabgraphy on silica gel eluting with
dichloromethane gave the title compound (520mg, 70%) as an off-white solid.



WO 97/32873 PCT/EPS7/00995

-127-
H-NMR (400 MHz, CDCL): § = 1.43 (3H,t, J=7Hz), 4.42 (2H.q, J=7Hz), 7.45
(3H,m), 7.54 (2H,m), 7.88 (1H,s), 7.98 (1H,s).
m/z (thermospray) 217 (MH").
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BREPARATIONS 135 to 149
The following tabulated compounds were prepared by a similar method to

that of Preparation 27 using 5-amino-8,7-dichloro-2,3-dimethoxyquinoxaline and
the appropriate acid chloride {R*COCI) and hydrazide (RBCONHNH,).



N-N
R“'«'NkR'

CID:N OCH,
~

/I

¢ N” “ocH,

R® from

Prep. R” from mp | "H-NMR (300 MHz, CDCl,) or m/z Work-up and Reference
No. acid hydrazide (°C) or Analysis (%) chromatography for
chioride . eluent variations for hydrazide
step (c) .
135 7\ N - }5=3.50 (3H,s), 4.10 (3H,s), 5.18 No acid wash -
OCH,— 7\ (1Hd, J=14Hz), 5.28 (1H.d,
=== — J=14Hz), 8.50 (2H,d, J=1 OHz),
6.82 (1H,t, J=8Hz), 7.04 (2H.t,
J=8Hz), 7.20 (1H,m), 7.84 (1Hm),
8.04 (1H,s), 8.52 (2H, br.s),
m/z (thermospray) 509 (MH")
136 VAR / - |8=3.74 (3H:s), 4.08 (3H,s), 4.32 No acid wash -
CH,0CH,— \

(2H,m), 4.60 (2H,m), 6.82 (2H,m),
7.18 (3H,m), 7.20 (1H,m), 7.86
(1H.m), 8.00 (1H,s), 8.50 (2H,m).
m/z (thermospray) 523 (MH").

62T~

ELBIE/ILE OM

S6600/L6dX/LDd




137

“CH,OCH;

Z N

8 =3.20 (3H,s), 3.82 (3H,s),
4.16 (3H,5), 4.48 (2H,q,
J=14Hz), 7.38-7.49 (6H,m),
8.08 (1H,s), 8.17 (1H 4,
J=3Hz), 8.37 (1H,s), 8.77
(1H,s).

miz (thermospray) 523 (MH")

Preparation 129

138

~—CH,0CH;” :

Z N

8 = 0.40-0.65 (2H,m), 0.91-
1.16 (3H,m), 1.18-1.31
(2H,m), 1.43-1.76 (4H,m),
2.95-3.08 (2H,m), 3.83
(3H,s), 4.15 (3H.8), 4.51
(2H.q, J=15Hz), 7.89 (1H d,
J=8Hz), 8.05 (1H,s), 8.50
(1H,8), 8.55 (1H,d,J=3Hz).
m/z (thermospray) 529 (MH").

-QtI-~

€L8TE/L6 OM

$6600/L6dT/LDd
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wcn,ocu,—O

(NMR. 400 MH2z);

8= 0.74-0.91 (2H,m), 1.30-1.47
(4H,m), 1.60-1.78 (2H,m), 3.08-
3.20 (2H,m), 3.83 (3H,s), 4.16
(3H,3), 4.48-4.62 (2H, doublet
of doublets, J=13Hz, 28Hz),
7.26 (1H, obs), 7.90 (1H.d,
J=8Hz), 8.0B (1H,s), 8.50
(1H,8), 8.57 (1H.5).

m/z (thermospray) 515 (MH")

elution with
dichloromethane:
methanol (99:1,
by volume)

140

-CH,0CIH,CF,

5=1.58 (2H,s), 3.73 (2H,q,
J=8Hz), 3.82 (3H,s), 4.16
(3H,s), 4.66 (2H, AB doublet,
J=THz, 12Hz), 7.26 (1H,0bs),
7.87 (1H,d, J=8Hz), 8.05 (1H,s),
8.48 (1H,s), 8.56 (1H,d, J=4Hz).
m/z (thermospray) 515 (MH").

141

CH,

24
226

Found: C, 4347, H, 3.35; N,
26.61,

CysH12NaO,Cl. 0.5 H,0)
requires: .

C,43.29; H, 3.15; N, 26.92.

No acid wash;
elution with ethyl
acetate:methanol
(98:2, by volume)

Preparation
130

-TET~

EL8TEIL6 OM

S6600/L6dI/LDL




142 N - J(NMR. 400 MHz): Elution with
/\/@ | 5 = 2,50-2.67 (1H,m), 2.82-2.91 ethyl
) NF (1H,m), 3.00-3.08 (2H,m), 3.72 acetate:
(3H,5), 4.11 (3H,s), 6.93-6.98 methanol
(2H,m), 7.02-7.11 (3H,m), 7.17- (98:2, by
17.20 (1H,m), 7.79-7.83 (1H,m), volume).
8.03 (1H,s), 8.39-8.42 (1H,m),
8.44-8.48 (1H,m).
m/z (thermospray) 507 (MH")
143 \ - |5=3066 (3H,s), 3.77 (1H,d, Elution with
| J=16Hz), 4.10 (3H,s), 4.28 (1H.d, ethyl
/© N FH J=15Hz), 6.64-6.68 (2H,m), 6.81- acetate:
6.93 (3H,m), 7.18-7.24 (1H,m), methanol
7.83-7.89 (1H,m), 7.99 (1H,s), (98:2, by
8.47-8.52 (1H,m). volume)
m/z (thermospray) 493 (MH")
144 CH, O - | 5=0.83 (3H,t, J=8Hz), 3.30 Elution with
NV { - (2H,m), 3.80 (3H,¢8), 413 (3H,g), | ethyl acetate
F 4.44 (1H,d, J=12Hz), 4.57 (1H 4,
J=12Hz), 7.58 (1H,m), 8.08 (1H.s),
8.18 (1H,m), 8.53 (1H,m), 8.69
(1H,m).
m/z (thermospray) 461 (MH").
145 cu,o\/ N 210- |5 =3.19(3H,s), 3.85 (3H,s), 4.12 Elution with | J.Chem.
| 212 | (3H,5), 4.47 (1H,d, J=11Hz), 4.56 | ethylacetate] Soc.,
N7 (1H,d, J=11Hz), 7.56 (1H,m), 7.71 1943, 413

(2H,m), 8.00 (1H,m), 8.07 (1H,s),
8.32 (1H,m), 8.78 (1H,m).

m/z (thetrmospray) 497 (MH”).

-ZET~

€L8TEIL6 OM

$6600/L64A/LIDd




8.08 (1H,s), 8.47 (1H,m).
m/z (thermospray) 523 (MH").

146 CH;OCH,CH,- N - [8=1.05 (3H.t, J=9Hz), 2.78 Elution
| (2H,m), 3.41 (2H,m), 3.79 (2H,m), - | with ethyl
N & 3.87 (3H.8), 4.17 (3H.s), 7.28 acetate:
(1H,m), 7.92 (1H,m), 8.10 (1H,s), methanol
8.44 (1H,m), 8.54 (1H,m). (99:1, by
m/z (thermospray) 475 (MH"). volume)
147 CH,OCH,- (D/ 212- [ Found: C,54.65; H,3.81; N, 16.05. -| Elution J. Chem.
214 | CpaHygNg0;C1.0.2CH,CO,CHs, with ethyl | Soc., 1943,
N 0.4 H,0 requires: C, 54.75; acetate 413
| H, 3.94; N, 16.09.
148 CH,OCH,- 219- | Found: C,63.57; H,3.70; N, 18.89. Elution Preparation
- @\ 220 | CysHiaN; O5Clp. 0.25 H,0 with ethy! 132
N\/j& requires: C, 53.45; H,3.80; N,18.97 | acetate
149 CH,OCH,- 195- |5 = 3.19 (3H,9), 3.86 (3H,8), 4.14 Elution | Preparation
197 | (3H,8), 4.44 (1H.d, J=11Hz), 4.53 | with ethyl 131
N (1Hd, J=11Hz), 7.42 (3H,m), 7.70 | acetate
« | (1H,m), 7.91 (2H,m), 8.01 (1H,m),

-g€T~

ELBTEILS OM

S6600/L6dT/10d




WO 97132873 PCT/EP7/00995

10

15

20

(a)

(b)

OG- 00
e pees

A 25% wiw solution of sodium methoxide in methanol (700mt, 5.15mol)
was added to a suspension of 2,3,6,7-tetrachloroquinoxafine (175g,
0.653 mol) in methanol (1.4L) at the reflux temperature and the mixture
was maintained at the reflux temperature for 4 hours. The mixture was
cooled and water (2.1L) added. The slurry was filtered, the solid was
washed with water (0.35L) and isopropanol (0.175L) to give 6,7-dichloro-
2,3-dimethoxyquinoxaline (159g, 94%) as a beige solid, m.p. 146-
148°C.,

1H-NMR (300 MHz, CDCl,): & = 4.13 (6H, s), 7.83 (2H, s).

* 8,7-Dichloro-2,3-dimethoxyquinoxaline (25g, 0.096mol) was added,

portionwise, to fuming nitric acid (0.113L) which had been pre-cooled to
-5°C. The soiution was allowed to warm to 10°C and stirring continued
for 2 hours. The solution was then poured into an ice/water mixture
{0.5L). The slurry was filtered and the solid was washed with water and
isopropanol {0.05L) to give 6,7-dichioro-2,3-dimethoxy-5-nitro-
quinoxaline(27g, €2%) as a beige solid, m.p. 184-186<C.
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14 NMR (300 MHz, CDCl,): § = 4.12 (3H, 5), 4.17 (3H, s), 7.98 (1H, s).

(c) 6,7-Dichloro~2,3-dimethoxy-s-nitroquinoxaline {20g, 0.066mol) and 5%

5 wiw palladium-on-carbon (50% wet) (1.2g) were suspended in a mixture
of tetrahydrofuran {0.12L) and ethyl acetate (0.12L). The mixture was
hydrogenated at 60°C and 414kPa (60psi) for 22 hours, cooled, diluted
with dichloromethane (0.48L) and the catalyst removed by filtration
through celite (trade mark) filter aid. The solution was concentrated

10 under reduced pressure with the gradual addition of toluene. The mixture
was then filtered and the solid was washed with toluene (20mi) to give
the titie compound as a brown solid (14.2g, 78%), m.p. 182-4+C.
1H NMR (300 MHz, CDCL): 8= 4.13 (3H, 5), 4.14 (3H, s), 5.07 (2H, br s),
7.26 (1H, s).
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PHARMACOLOGICAL DATA

5 The binding affinities of a selection of the compounds of the Examples
for the glycine site of the NMDA receptor were measured using the [‘H]-L-
888,560 method described on page 20 of the description. The results obtained
are tabulated below.

Exampie ICsp{nM}
No.
5 3
20- 19
73 4

10
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1. A compound of the formula:-

R
., |1 H
R N__O
o N” o
H

or a pharmaceutically acceptabie salt thereof,

wherein .

R is a 5-membered ring heteroaryl group containing 3 or 4 nitrogen heteroatoms
which is linked to the quinoxalinedione ring by a ring carbon or nitrogen atom, or is
a 6-membered ring heteroaryl group containing from 1 to 3 nitrogen heteroatoms
which is linked to the quinoxalinedione ring by a ring carbon atom, either of said
groups being optionally benzo-fused and optionally substituted, including in the
benzo-fused partion, by 1 or 2 substituents each independently selected from C,-
C, alkyl, C,-C, alkenyl, C;-C; cycloalkyl, halo, hydroxy, C,-C, alkoxy, Cs-C,
cycloalkyloxy, -COOH, C,-C, alkoxycarbonyl, -CONRR’, -NR°R", -8(0},(C+-C
alkyl), -SONR’R?, ary!, aryloxy, aryl{C,-C,)alkoxy and het, said C,-C, alkyl being
optionally substituted by C4-C; cycloalkyl, halo, hydroxy, C;-C, alkoxy, halo(C,-
Cy)alkoxy, Cs-C, cycloalkyloxy, C4-C; cycloalkyi(C4-C,)alkoxy, -COOH, C-C,
alkoxycarbonyl, -CONRR?, -NR®R?, -5(0),(C,-C, aikyl), -SO.(aryl), -SO,NRR",
morpholino, aryl, aryloxy, aryl(C,-Cyalkoxy or het, and said C,-C, alkenyi being
optionally substituted by aryl;

R' and R? are each independently selected from H, fluoro, chioro, bromo, C,-C,,
alkyl and halo(C,-C,)aikyl;

R® and R* are either each independently selected from H and C,-C, alky! or, when
taken together, are Cs-C; alkylene;

pis0,1or2;

“aryl", used in the definition of R and “het”, means phenyi or naphthyt, each
optionally substituted by 1 or 2 substituents each independently selected from C,-
C, alkyl, C,-C, alkoxy, hydroxy, halo, halo{C,-C,)alky! and -NR°R*;
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"het”, used in the definition of R, means furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazotyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidiny! or pyrazinyl, each being
optionally benzo-fused and optionally substituted, including in the benzo-fused
portion, by 1 or 2 substituents each independently selected from Cy-Cy akkyl, C5-C,
cycloatkyl, C,-C, alkoxy, halo, hydroxy, -COOH, C,-C, alkoxycarbonyl,
allyloxycarbonyl, -CONR’R®, -NR®R*, -S(0),(C-C, alkyl),
-S0,NRR*, halo(C,-C )alkyl, hydraxy(C4-C)aikyl, C4-C, alkoxy(C,-C,)alkyl,
R’RNCO(C,-C,yalkyl, aryl, arylalkyl, het' and het'(C,-C alkyl, and/or by an oxido
substituent on a ring nitrogen heteroatom when “het” includes a pyridiny/|,
pyridaziny!, pyrimidinyl or pyraziny! group; and “het™, used in the definition of
“het’”, means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyt, oxadiazolyl, thiadiazolyl, pyridinyl,
pyridazinyi, pyrimidiny! or pyrazinyl, each optionally substituted by 1 or 2 C-C,
alkyl substituents,

2, A compound as claimed in claim 1 wherein R is triazolyl or tetrazolyl, each
substituted by 1 or 2 substituents each independently selected from C4-C, alkyl,
C;-C, alkenyl, C4-C; cycloalkyl, halo, hydroxy, C;-C, alkoxycarbonyl, aryl and het,
said C,-C, alkyl being optionally substituted by halo, hydroxy, C,-C, alkoxy,
halo(C,-Cy)alkoxy, Cy-C; cycloalkyl(Cy-C,Jalkoxy, -COOH, C,-C, alkoxycarbony,
-NR®R?, -80,(ary!), morpholino, aryl, aryloxy, aryt(c,-é,)a!koxy or het; or is
pyridinyl or pyrimidinyt.

3. A compound as claimed in claim 1 or 2 wherein R is 1,2,3-triazol-4-yi, 1,2 4-
triazol-3-yl, 1,2 4-triazol4-yl or tetrazol-5-yl, each substituted by 1 or 2
substituents each independently selected from C,-C, alkyl, C,-C, alkenyl, C,-C,
cycloalkyl, halo, hydroxy, C,-C, alkoxycarbonyl, aryl and het, said C,~C, aliyl
being optionally substituted by halo, hydroxy, C,-C, alkoxy, halo(C,-C,)alkoxy, Cs
C; cycloalkyl(C,-C,)alkoxy, -COOH, C,-C, alkoxycarbonyl, -NR°R?*, -SOz(aryl),
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morpholing, aryl, aryloxy, aryl{C4-C,)alkoxy or het; or is pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, pyrimidin-2-yl or pyrimidin-5-yl.

4. A compound as claimed in any one of the preceding claims wherein R® and
R* are each independently selected from H and C,-C, alkyl.

5. A compound as claimed in any one of the preceding claims wherein “aryl”
means phenyl optionally substituted by 1 or 2 substituents each independently
selected from methyl, methoxy, hydroxy, chioro, triftuoromethyl and
dimethylamino.

6. A compound as claimed in any one of the preceding claims wherein *het”
means thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each being
optionally benzo-fused and optionally substituted by 1 or 2 substituents each
independently selected from G,-C, alkyl, -COOH, -NR*R* and phenyl, and/or by
an oxido substituent on & ring nitrogen heteroatom of said pyridinyl, pyridazinyt,
pyrimidiny! or pyrazinyi group.

7. A compound as claimed in any one of the preceding claims wherein R is
1,2,3-triazol4-yl, 1,2,4-triazol-3-yi, 1,2,4-triazol-4-yl or tetrazol-5-y!, each
substituted by 1 or 2 substituents each independently selected from methyl, ethyi,
propyl, allyl, cyclopropyl, cyclohexyl, bromo, hydroxy, ethoxycarbonyl, 2-
chiorophenyl, 3-chicrophenyl, 4-chiorophenyl, 4-dimethylaminophenyi, 2-
hydroxyphenyl, 2-methoxypheny!, 3-methoxyphenyl, 4-methoxyphenyl, 2-
methyiphenyl, phenyl, 4-trifluoromethyiphenyl, 2-amino-1,3,4-oxadiazol-5-yi, 2-
carboxypyridin-5-yl, 1,5-dimethyl-1H-pyrazol-3-yl, 1H-imidazol-1-yl, 1-
methylimidazol-2-yl, 1-methylimidazol-4-yl, 1-methylimidazot-5-yl, 3-
methylisothiazol-4-yl, 4-methyl-1H-imidazol-5-yl, 3-methyi-1,2,4-oxadiazol-5-yl, 1-
methyl-1H-pyrazol-4-yl, 5-methyl-1H-pyrazol-3-yl, 1-methyl-1H-pyrazol-5-yl, 1-
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oxidopyridin-3-yl, 2-methylpyridin-3-yl, 2-methylpyridin-5-yl, 1-phenylimidazol-4-yl,
S-phenylpyridin-3-yi, 2-phenylpyridin-5-yi, 1-methylpyrrol-2-yi, 4-methyi-1,2,3-
thiadiazol-5-yl, 2-methylthiazol-4-yl, 1-methyl-1H-1,2,4-triazol-6-yl, 3-(prop-1-yi)-
1H-pyrazol-5-yl, pyrazin-2-yl, 1H-pyrazol-4-yi, pyridazin-4-yl, pyridin-2-yi, pyridin-3-
¥l pyridin-4-yl, pyrimidin-2-yl, thien-2-yl, 1H-1,2,4-triazol-5-yl, 1H-1,2,3-triazol-5-yl,
quinolin-3-yl and quinolin-6-yl, said methyl, ethyl or propyl being optionally
substituted by fluoro, hydroxy, methoxy, ethoxy, 2,2,2-trifluoroethoxy,
cyciohexylmethoxy, cyclopentyimethoxy, -COOH, methoxycarbonyl,
dimethylamino, 4-chlorophenylsuiphonyl, morpholino, phenyl, phenoxy, benzyloxy,
pyridin-2-yl, pyridin-3-yi or pyridin-4-yl; or is pyridin-2-yi, pyridin-3-yl, pyridin-4-yl,
pyrimidin-2-yi or pyrimidin-5-yl.

8. A compound as claimed in any one of the preceding claims wherein R is
1-(2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl,
1-(2-hydroxyethyl)-4-phenyl-1,2,3-triazol-5-yl,
2-(2-hydroxyethy!)-5-phenyl-1,2,3-triazol-4-yl,
1-methyl-5-phenyk1,2,3-triazol-4-yl,
1-methyl-4-phenyl-1,2,3-triazol-5-yl,
2-methyl-5-phenyi-1,2,3-triazol-4-yl,
5-phenyl-1H-1,2,3-triazol-4-yl,
1-methyl-1H-1,2,4-triazol-3-yl,
2-methyl-2H-1,2 4-triazol-3-yl,
4-(2-hydroxyethyl)-4H-1,2,4-triazol-3-yi,
4-methyl-4H-1,2,4-triazol-3-yi,
3-(2-amino-1-3 4-oxadiazol-5-yl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-benzyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl,
3-benzyloxymethyl-5-(pyridin-3-yl)}-4H-1,2 4-triazol-4-y|,
3-bromo-5-{pyridin-3-yl}-4H-1,2,4-triazol-4-yl,
3-{3-carboxyprop-1-y})-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yi,
3-{2-carboxypyridin-5-yl)-5-methoxymethyi-4H-1,2 4-triazol-4-yi,
3-{2-chiorophenyl)-5-methoxymethyl-4H-1,2 4-triazol-4-yl,
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3-(2-chlorophenyl}-5-methyl-4H-1,2 4-triazol-4-yl,
3-(3-chlorophenyl)-5-methyl-4H-1,2 4-triazol-4-yl,
3-{4-chlorophenyl)-5-methyl-4H-1,2 4-triazol-4-vi,
3-(4-chicrophenylsulphonylmethyl}-5-methyl-4H-1,2 4-triazol-4-y,
3-cyclohexyimethoxymethyt-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-cyciopentylmethoxymethyl-5-(pyridin-3-y[}-4H-1,2 4-triazol-4-yl,
3-cyciopropyl-5-methyl-4H-1,2 4-triazol4-yl,
-3,5-di{methoxymethyl}-4H-1,2,4-triazol-4-yl,
3-(N,N-dimethylaminomethyl)-5-ethyl-4H-1,2,4-triazol-4-yl,
3-(N,N-dimethylaminomethyl)-5-{pyridin-3-yl)}-4H-1,2 4-triazol-4-yl,
3-(4-dimethylaminophenyl)-5-methyl-4H-1,2,4-triazol-4-yl,
3-(1,5-dimethyi-1H-pyrazoi-3-yl)-5-methoxymethyl-4H-1,2 4-triazol-4-yl,
3-(1,5-dimethyl-1H-pyrazol-3-yi}-5-methyl-4H-1,2 4-triazol-4-yl,
3,5-dimethyl-4H-1,2 4-triazol4-vl,
3,5-diphenyl-4H-1,2 4-iriazol-4-yl,
3-(2-ethoxyethyl)-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-ethoxymethyl-5-{pyridin-3-yi)}-4H-1,2,4-triazol-4-yl,
3-ethoxycarbonyi-4H-1,2 4-triazol-4-yl,
3-ethyl-5-(2-chlorophenyl)-4H-1,2,4-triazol-4-yi,
3-ethyt-5-(2-methoxyphenyl)-4H-1,2,4-triazol-4-yl,
3-ethyl-5-(1-methylpyrazol-5-yl)}4H-1,2,4-triazol-4-yl,
3-ethyl-5-methyl-4H-1,2,4-triazol-4-yl,
3-ethyl-5-morpholinomethyl4H-1,2 4-triazol-4-yl,
3-ethyl-5-{pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-ethyl-4H-1,2,4-triazol-4-yl,
3-(2-hydroxyethyl)}-5-methyl-4H-1,2 4-triazol-4-y,
3-hydroxymethyi-&-methyl-4H-1,2 4-triazol-4-yl,
3-hydroxymethyi-5-phenyl-4H-1,2,4-triazoi-4-yi,
3-hydroxymethyi-5-(pyridin-3-yl}-4H-1,2,4-triazol-4-yi,
3-hydroxymethyl-4H-1,2,4-triazol-4-yl,
3-hydroxy-5-methyl-4H-1,2,4-triazol-4-yl,

|
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3-(2-hydroxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-{tH-imidazol-1-yf)-5-methyl-4H-1,2 4-triazoi-4-yi,
3-{2-methoxyethyl)-5-(pyridin-3-yl)-4 H-1 12,4-triazol-4-yl,

3-methoxymethyl-5-{1-methyl-1H-pyrazol-5-yl)-4H-1 12,4-triazol-4-yl,

3-methoxymethyl-5-(2-methylpyridin-5-yl)-4H-1 2, 4-triazol-4-yl,
3-methoxymethyl-5-(2-methylthiazol-4-yl)-4H-1 .2,4-triazol-4-yl,
3-methoxymethyl-5-(1-oxidopyridin-3-yl)-4H-1 2,4-triazol-4-yl,
3-methoxymethyl-5-(1-phenylimidazol-4-yl)}-4H-1 24-triazol-4-yl,
3-methoxymethyl-5-(5-phenylpyridin-3-yl}-4H-1,2 4-triazol-4-yi,
3-methoxymethyl-5-(2-phenylpyridin-5-y1}-4H-1,2 4-triazol-4-yl,
3-methoxymethyl-5-(pyridin-3-yl}-4H-1,2,4-triazol-4-yi,
3-methoxymethyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-y,
3-methoxymethyl-5-(quinolin-3-yl)}-4H-1,2 4-triazol-4-y,
3-methoxymethyl-5-(quinolin-6-yl)-4H-1,2 4-triazol-4-yl,
3-(2-methoxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-(3-methoxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yl,
3-(4-methoxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yt,
3—methyl—5—(1-methy!imidazol—Z—yi)Al—M,2,4ftriazol-4-y!,
3-methyl-5-(1-methylimidazol-4-yl}-4H-1,2 4-triazol-4-yl,
3-methyl-5-{1-methylimidazol-5-yl}-4H-1,2,4-triazol-4-yl,
3-(3-methylisothiazol4-yl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-methyl-5-(4-methyl-1H-imidazol-5-yf)}-4H-1,2,4-triazol-4-yl,
3-methyl-6-(3-methyl-1,2 4-oxadiazol-5-yl}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(2-methylpyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(2-methylpyridin-5-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(1-methylpyrazol-5-yi}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(5-methyl-1H-pyrazol-3-yi)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(2-methylphenyl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(1-methyipyrrol-2-y)-4H-1,2 4-triazol-4-yi,
3-methyl-5-(4-methyl-1,2,3-thiadiazol-5-yl)-4H-1,2,4-triazol-4-yl,
3-methyk-5-(2-methyithiazol-4-yl)-4H-1,2,4-triazol-4-y,
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3-methyl-5-(1-methyl-1H-1,2 4-triazol-5-yl)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(1-methyl-1H-pyrazoi-4-yl}-4H-1,2 4-triazol-4-y,
3-{3-methyl-1,2,4-oxadiazol-5-yl)-5-(pyridin-3-y!)-4H-1,2,4-triazol-4-yl,

5 3-methyl-5-phenyl-4H-1,2 4-triazol-4-yl,
3-methyl-5-(3-[prop-1-yl}- 1H-pyrazol-5-yi}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyrazin-2-yl}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(1H-pyrazol-4-yl}-4H-1,2 4-triazol-4-yl,

-3-methyl-5-(pyridin-2-yi)-4H-1,2 4-triazok4-yl,

10 3-methyl-5-(pyridin-3-y[}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin-4-yl}-4H-1,2 4-triazol-4-yi,
3-methyl-5-(pyridin-2-yimethyl}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin-3-yimethyi)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(pyridin-4-yimethyl}-4H-1,2 4-triazol-4-yl,

15 3-methyl-5-{pyridazin-4-yi}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyrimidin-2-yi}-4H-1,2, 4-triazol-4-yl,
3-methyl-5-(thien-2-yl}-4H-1,2,4-triazol-4-yl,
3-methyl-4H-1,2,4-triazol-4-yl,
3-methyl-5-(1H-1,2,3-triazol-5-yl)-4H-1,2 4-triazol-4-yl,

20 3-methyl-5-(1H-1,2 4-triazol-5-yl)-4H-1,2 4-triazol-4-yi,
3-morpholinomethyi-5-(pyridin-3-yf)}-4H-1,2,4-triazol-4-yl,
3-phenoxymethyl-5-{pyridin-3-yi)}-4H-1,2 4-triazo}-4-yl,
3-(2-phenylethyl)-5-(pyridin-3-yi}-4H-1,2 4-triazol-4-yi,
3-(pyridin-3-yl}-5-(2,2,2-trifluoroethoxy)methyl-4H-1,2,4-triazoi-4-yl,

25 3-{pyridin-3-vi}4H-1,2,4-triazol-4-yl,
3-methyl-5-{4-trifluoromethyiphenyl)-4H-1,2 4-triazol-4-yl,
1-allyltetrazol-5-yi,
1-benzyltetrazol-5-yl,
1-carboxymethyltetrazol-5-yi,

30 1-cyciohexyitetrazol-5-yi,
1-ethyltetrazol-5-yi,
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1-(2-hydroxyethyhtetrazol-5-yl,
1-{38-hydroxypropylitetrazol-5-yi,
1-methoxycarbonylmethyltetrazoi-5-yl,
1-(2-methoxyethyl)tetrazol-5-yl,
1-methyitetrazol-5-yl,
1-{2-phenylethyl)tetrazol-5-y},
1-phenyltetrazol-5-yl,

-1-{prop-2-ylitetrazol-5-yi,
1-(2,2,2-trifluoroethyljtetrazol-5-yl,
pyridin-2-yl,

pyridin-3-yi,

pyridin-4-yl,

pyrimidin-2-yi or

pyrimidin-5-yl.

9. A compound as claimed in claim 1 whereinR is
1-(3-hydroxypropyitetrazol-5-yi,
4-methyl-4H-1,2,4-triazol-3-yl, .
1-{2-hydroxyethyl)-5-phenyi-1,2,3-triazol-4-yl,
3-methyl-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-yi,
3-methoxymethyl-5-{pyridin-3-yi)}-4H-1,2,4-triazol-4-yl,
3-methoxymethyl-5-(quinolin-3-yl}-4H-1,2 4-triazok4-yi,
3-methoxymethyi-5-(quinolin-6-yl}-4H-1,2,4-triazol-4-yl
or 3~(1,5-dimethyl-1H-pyrazol-3-yl}-5-methyl-4H-1,2 4-triazol-4-yl,

10. A compound as claimed in any one of the preceding claims wherein R* and
R? are each independently selected from chloro and C,-C, alkyl.

11. A compound as claimed in any one of the preceding claims wherein R* and
R? are each chloro.
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12. A compound as claimed in claim 1 wherein

()  Ris t-(3-hydroxypropyljtetrazol-5-yl, R' is chioro and R? is chioro;

(i) Ris 4-methyl—4H-1,2,4-triazol-3-yl. R’ Is chloro and R?is chioro:

(ili) Ris 1-{2-hydroxyethyl)-5-phenyl-1 2,3-triazoi-4-yl, R' is chloro and R? is
chioro;

(iv) Ris 3-methyl-5-{pyridin-3-yl)-4H-1,2,4-triazol-4-yl, R is chioro and R?is
chloro;

vV} Ris 3-methyl-5-(pyridin-3-ylimethy!)-4H-1 12,4-triazol4-yl, R' is chioro and R?
is chioro;

(vi) R is 3-methoxymethyl-5-(pyridin-3-yl)-4H-1 2 4-triazol-4-yl, R* is chioro and
R? is chloro;

{vii Ris 3-(1,5-dimethyl-1 H-pyrazol-3-yl)-5-methyl-4H-1 24-triazol-4-yl, R' is
chioro and R? is chioro;

{vii) Ris 3—methoxymethyl—5—(pyridin-3-yl)-4H~1 2,4-triazol-4-y|, R' is chioro and
R? is methyt;

(xX) Ris 3-methoxymethyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, R is methyl and
R?is chioro;

(3 Ris 3—methoxymethyl—5—(quinolin-S—nyH-1,2,4—triazol—4~yl, R'is chioro and
R? is chioro; or

(x) Ris 3-methoxymethyk-5-(quinolin-8-yl)4H-1,2,4-triazol4-y!, R' is chioro and
R?is chioro:
or an individual sterecisomer or a pharmaceutically acceptable salt of any
thereof.

13. A compound as claim 1 which is

R-(-)-6,7-d ichioro—S-[.'S—methoxymethyl—5-(3-pyr§dy!)-4H-1 2,4-triazol-4-yi)-
2,3(1H,4H)~quinoxalinedione or a pharmaceutically acceptable sait thereof.
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14. A compound as claimed in claim 1 which is
R-(-)-6,7-dichloro-5-{3-methoxymethyl-5-(3-pyridyl)}-4H-1,2,4-triazo}-4-yi}-
2,3(1H,4H)-quinoxalinedione sodium salt.

15. A pharmaceutical composition comprising a compound of the formula (), or
a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to
14, together with a pharmaceutically acceptable diluent or carrier.

16. A compound of the formula (1), or a pharmaceutically acceptabie salt or
composition thereof, as claimed in any one of claims 1 to 14 and 15, respectively,
for use as a medicament.

17.  The use of a compound of the formula (i}, or of a pharmaceutically
acceptable salt or composition thereof, as claimed in any one of claims 1 to 14
and 15, respecitively, for the manufacture of a medicament for the treatment of a
disease by producing an antagonist effect at a NMDA receptor.

18.  Use as claimed in claim 17 where the disease is an acute
neurodegenerative or a chronic neurological disorder.

19.  The use of a compound of the formula (1), or of a pharmaceutically
acceptable salt or composition thereof, as claimed in any one of claims 1 to 14
and 15 respectively, for the manufacture of a medicament for the treatment of
stroke, transient ischaemic attack, peri-operative ischaemia or traumatic head

injury.

20. A method of freatment of a mammal to treat a disease by producing an
antagonist effect at a NMDA receptor, which comprises treating said mammal with
an effective amount of a compound of the formula (i) or with a pharmaceutically
acceptable salt or composition thereof, as claimed in any one of claims 1t0 14
and 15, respectively.
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21. A method as claimed in claim 20 where the disease is an acute

neurodegenerative or a chronic neurological disorder.

22. A method of treatment of a mammal to treat stroke, transient ischaemic
attack, peri-operative ischaemia or traumatic head injury which comprises treating
said mammal with an effective amount of a compound of the formula (1), or with a
pharmaceutically acceptable salt or composition thereof, as claimed in any one of
claims- 1 to 14 and 15, respectively.

23. A compound of the formula:

R .
Rﬁu or’
X, °
R? N “OR*
wherein R, R and R? are as defined for a compound of the formula (1) in claim 1
and R® and R®, either when taken alone or together, represent a group or groups

that can be hydrolytically cleaved under acidic or basic conditions to provide a
compound of the formula {I} as claimed in claim 1.

24. A compound as claimed in claim 23 wherein R® and R are either each
independently selected from C,-C, alkyl and benzyl, optionally ring-substituted by
from 1 to 3 substituents each independently selected from C,-C, alkyl, C,-C,
alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent C,-C;
alkylene, CH{phenyl), CH(4-methoxyphenyl) or Cti(3,4-dimethoxyphenyl).

25. A process for the preparation of a compound of the formula (I) as claimed
in claim 1 wherein R, R' and R? are as defined in claim 1 which comprises acidic
or basic hydrolysis of a compound of the formuia:
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R
Rﬁn oR®
R N7 or®
wherein R, R and R? are as defined for a compound of the formula (1) in this claim
and R® and R®, either when taken alone or together, represent a group or groups
that can be hydrolytically cleaved under acidic or basic conditions to provide a
compound of the formula {I): said process being followed by, optionally,

conversion of a compound of the formula (i) to a pharmaceutically acceptable salt
thereof.

26. A process as claimed in claim 25 wherein R® and R® are either each
independently selected from C4-C, alkyl and benzyt, optionally ring-substituted by
from 1 to 3 substituents each independently selected from C,-C, alkyl, C,-C,
alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent C;-Cg
alkylene, CH(phenyl), CH(4-methoxyphenyl) or CH{3,4-dimethoxyphenyl).

27. A process as claimed in claim 25 or 26 wherein the reaction is carried out
by acidic hydrolysis of a compound of the formula (li).

28. A compound as claimed in claim 1 wherein R is a 5-membered ring
heteroaryl group containing 3 or 4 nitrogen heteroatoms which is linked to the
quinoxalinedione ring by a ring carbon or nitrogen atom, or is a 6-membered ring
heteroaryl group containing from 1 to 3 nitrogen heteroatoms which is finked to the
quinoxalinedione ring by a ring carbon atom, either of said groups being optionally
benzo-fused and optionally substituted, including in the benzo-fused portion, by 1
or 2 substituents each independently selected from C4-C, alkyl. C,-C, alkenyl, C,-
C; cycloalkyl, halo, hydroxy, C,-C, alkoxy, C3-C; cycloalkyloxy. -COOH, C.-C,
alkoxycarbonyl, -CONR’R?, -NR°R*, -8(0),(C,-C, alkyl), -SO,NR’R*, aryl, aryioxy,
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aryl{C,-C,)alkoxy and het, said C,-C, alkyl being optionally substituted by C,-C,
cycioalkyr: halo, hydroxy, C;-C, alkoxy, C;-C; cycloalkyloxy,
-COOH, C4-C, alkoxycarbonyl, -CONR®R?, -NR®R*, -8(0),(C;-C, alkyl), -SO(aryl),
-SO,NR°R*, morpholino, aryl, aryloxy, aryl(C,-C,)alkoxy or het, and said C,-C,
alkenyl! being optionally substituted by aryl;
R’ and R? are each independently selected from H, fiuoro, chioro, bromo and C,-
C, alkyl;
R® and R* are either each independently selected from H and C,-C, alky! or, when
taken together, are C4-C, alkylene, |
pis0,1or2;
“aryl”, used in the definition of R and “het", means phenyl or naphthyi, each
optionally substituted by 1 or 2 substittients each independently selected from C;-
C, alkyl, C,-C, alkoxy, hydroxy, halo, halo{C-Cy)alkyl and -NRR%;
“het”, used in the definition of R, means furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyi, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each
optionally substituted by 1 or 2 substituents each independently selected from C,-
C., alkyl, C1-C; cycloalkyl, C;-C, alkoxy, halo, hydroxy, -COOH, C,-C,
alkoxycarbonyl, allyloxycarbonyl, -CONR’R?, -NR’R*, -S(0),(C-C, alkyl),
-SO,NR°R*, halo({C4-C,)alkyl, hydroxy(C4-C,)alkyl, C4-C, alkoxy(C,-Coalkyl,
RPR*NCO(C,-C Jalkyl, aryl, arylalkyt, het' and het'(C,-C,)alkyl; and “het'”, used in
the definition of “het’, means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyi, triazoly],
tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each optionally substituted by 1 or 2
C,-C, alkyl substituents.



