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PYRIDAZING QUINOLINE COXPOUNDS

This invention relates to pyridazinedione compounds useful
in the treatment of neurological disorders gemerally in mammals such
as man. Hore specifically, the compounds are useful in the treatment
of strokes and/or other meurodegenerative disorders such as
hypoglycemia, cerebral palsy, transient cerebral ischemic attack,
perinatal asphyxia, epilepsy, psychosis, Huntington’s chorea,
amyotrophic lateral sclerosis, Alzheimer’s disease, Parkinson’s
disease, 0livo-pontocerebellar atrophy, viral-induced neurodegener-~
atiom such as in acquired immunodeficiency syndrome and its associated
dementia, ancxia such as from drowning, spinal cord and brain trauma,
and chronic pain, for the prevention of drug and alcchel withdrawal
symptoms, and for the inhibition of tolerance and dependence to opiate
analgesics. The invention ﬁérticularly relates to novel pyridazine-
dione compounds useful in reducing neurclegical degeneration such as
can be induced by a stroke and the associated functional impairment |
which can result. Treatment using a compound of the inventiom can be
remedial or therapeutic as by admimistering a compound following an
ischemic event to mitigate the effects of that event. Treatment can
also be prophylactic or prospective by administering a compound in
anticipation that an ischemic event may occur, for example im a
patient who is prone to stroke.

It is known that ischemic events cam trigger a dramatic
increase in.extracellular concentrations of the excitatory amino acids
glutamate and aspartate which can, im turn, cause”érclemged neuronal
excitation leading to a massive influx of calcium from extracellular
to intracellular sites in brain neural cells. A calcium overload can
thereby be created which leads to a cascade of events leading to cell
catabolism and eventually resulting in cell death. The N-methyl-D-
aspartate (NMDA) receptor complex is believed to play a significant
role im the cascade of events leading to cell necrosis following an
ischemic event.
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The compoufids provided by this invention may be useful in a
variety of neurodegenerative disorders because they function as
excitatory amino acid antagenists. They may do so indirectly, via
allosteric modulation of the glutamate binding site, specifically by
acting as antdkonists of the strychnine-imsensitive glycine receptor
on the NMDA receptor complex. They may alss do so directly, by
binding to the glutamate site itself on the NMDA receptor complex.

- According to the invention there is provided a compound and
pharmaceutical compositions thereof suitable for the treatment of
neurslogical disorders, comprising a compound of formula I or a
pharmaceutically acceptable salt thereof (formula set out, together
with other formulae referred to by Roman Numerals, on pages following
the Examples), and tautomers therecf wherein

Z is selected from O, § or NH (or when the B-ring N tautomerizes or
the B-ring is reduced, the Z group may be selected from H, OH, SH or
RH, te form a compound of I’).

Ring A is chosen from an ortho fused aromatic or hetersaromatic five-
or six-membered ring selected from phenyl, pyridyl, furyl, pyrrolyl or
thienyl either unsubstituted or multi-substituted at a ring carbon
atom with R& wvherein Ré is independently selected from the group
consisting of halo, (1-4C)alkyl, Noz, N, {C1-3)perfiuorsalkyl, OH,
@CF3, {2-4C)alkenyl, (2-4C)alkymyl, 0(1-4C)alkyl, NR‘R", S0,NR’R", oF
SOMR’;a heterocyclic group, NR’COR“,C@R“,NB'C@ZR",COZR’,CONR’R“;

Rl is selected from H or a(CHz)nL vherein L is ¥ or ¥;



¥ is

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
-0-(1-4C)alkyl,-0-(2-4C)alkenyl, -0-(2-4C)alkynyl,
-0(C0~C6alkyl)phenyl, -OH, -balo, anog, -CN, QCF3, n(lsﬁmalkylwy
<NH{CO)R’, -(L-4C)alkyl, -NR'R", =COZR’, ~CONR‘/R", eSOmR', mSOZNR’R“,
{C1-C6)alkyloxy{C1-C6)alkyloxy-, hydroxy{Cl-C6)alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic ring attached to the phenyl
ring in an ortho manner, aryloxy(lnéC)alkylaxy(1a4C)alky1,
{C1-C6)alkyloxy(Cl-C6)alkyloxy(Ci-C6)alkyloxy-,
hydroxy(Cl-C6)alkyloxy(Cl-C6)alkyloxy-, -0(Cl-Céalkyl)NR'R",
~NR’(C1-C6alkyl)NR’R", -(Ci-C6alkyl)NR’R", -O-(1-4C)perflurcalkyl,
m(lcéCperflur@alkyl, -NR’ (C1-C6alkyloxy}, -NR‘(Cl-C6alkylhydroxy),

- (C1-4alkyl)oxy(Cl-4alkyl), -0(Cl-4alkyl}COOR’, -(CH) NR’R”COOR’
vherein n is 1-4, -(Cl-4alkyl)NR’R", -(Cl-4alkyl)OR‘, -NR(CH,), COOR’,
=S(@)m(CIEQalkyl)oxy(Claﬁalkyl),
GS(@)m(01=&alkyl)oxy(Cl»éalkyl)oxy(Clm&alkyl),
~NR’{Cl-4alkyl)oxy{Cl-4alkyl},

-NR’ (Cl-4alkyl)oxy(Cl-4alkyl}oxy({Cl-4alkyl);

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containing 1,2,0r 3
hetercatoms chosen from §, N, or §, or aryl or heteroaryl benz
derivatives thereof, wherein the N on the heterocycle is optiocnally
substituted with R’ and a carbon or nmitrogen atom on the heterocycle
may be substituted with R or R’ or a carbon atom may be disubstituted
ts form a C5-C7 spiral group or a carbon atom or sulfur atom may be
substituted with 0 to form a carbonyl group or sulfonyl group (8{0),)
with the provisc that a heterocyclic nitrogen may not be attached to a
nitrogen or the tricyclic ring system of formula I;
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heteroaryl whereiﬁ'heteroaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containing two heteroatoms
selected from N, O or § such as pyrazocle, imidazole, iscxazole,
oxazole, thiazole or isothiazole (and oxidized versionms thereof
selected from S(O)m wherein ® is 0-2), pyridazine, pyrimidine,
pyrazine or those groups containing three hetercatoms chosen from N,
or S such as triazole or oxadiazole or triazime, or those groups
containing four heteroatoms such as tetrazole, wherein the N on the
hetercaryl group is optionally substituted with R and the substituted
aromatic substituents include typical aromatic substituents selected
from hydroxy, alkoxy, hale or cyano and the heteroaryl group is
attached to ={Cﬁz)n via a carbon atom or a heteroatom on the
heterocaryl group;

¥ is selected from OH, OR’, Cr, OCOR’, S(U)MB’, S(O)MNR’R“, halo,
NR’R" with the proviso that NR/R® is not equal to NHZ, COR‘,.
NR’COR", OCONR’, NR’CO,R", (C3-6)cycloalkyl, NRCONR’R®, Co,R’, or
CONRR’ with the provisc that n is greater than zero and;

n is chosen from 0-§;

Rg is selected from H or a(CHZ)nL wherein L is ¥ or ¥ and

M iss

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2 or 3 groups chosen from -0-{i-4C)alkyl, -OH,
-halo, aN@z, -CN, -CF,, -NH(CO}R’, -{1-4C)alkyl, -NR’R", GCOZR',
~CONR‘R", ~80 R’, ~802NR’R“, ;Cl»Cé)alkyl@xy(Clm06)alkyloxyu,
hydroxy{C1-C6}alkyloxy-,
(C1-C6)alkyloxy({Cl-C6)alkyloxy(Ci~C6}alkyloxy-~-,
hydroxy(C1-C6)alkyloxy(CL-C6)alkyloxy-, -D{C1-Céalkyl)}NR’R",

e



-NR’ (C1-C6alkyl )NR’R¥, -(C1-C6alkyl)NR’R", s-ncry =NR’ (C1-C6alkyloxy),
-NR’ (C1-C6alkylhydroxy) ;

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containing 1,2,0r 3
heteroatoms chosen from O, N, or S, or aryl or heteroaryl benz
derivatives thereof, vherein the N on the heterocycle is opticnally
substituted with R’ and a carbon or nitrogen atom on the heterscycle
may be substituted with R or R’ or a carbon atom may be disubstituted
to form a C3-C7 spiral group or a carbon atom or sulfur atom way be
substituted with 0 to form a carbonyl group or sulfonyl group (S(O)m);

hetercaryl wherein heterocaryl is selected from uvmsubstituted or
substituted aromatic species and benz derivatives thereof imcluding
pyridyl, thienyl, furanyl, or theose groups containing two hetercatoms
selected from N, 0 or S such as pyrazole, imidazele, isoxazole,
oxazole, thiazole, isothiazole, or those groups containing three
hetercatoms chosen from N, 0 or § such as triazole or oxadiazole, or
those groups containing four heteroatoms such as tetrazole, wherein
the N on the hetersaryl group is optiocmally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halc or cyanc and the
heteroaryl group is attached to ={(CH,), via a carbon atom or a
heteroatom on the hetercaryl group;

¥ is selected from OH, OR’, OCOR’, S(@)mR', halo, S(O)MNR’R“,NR’R"
with the proviso that NR’R" is not egual to NH,, COR’,

NR‘COR*, OCONR’, NR‘CO,R", (C3-6)cycloalkyl, NRCONR’R", COER’, or
CONRR’

2

with the proviso that m is greater than zero and;

n is chosen from 0-4;



R is selected frow H or (1-4C)alkyl;

R’ and R” are independently selected from H, (1-4C)alkyl wherein alkyl
includes alkenyl{C2-C4) and alkynyl({C2-C4}; (3-6C)cycloalkyl,
Phemyl(@aﬁcpaikyls, heterocycle(@-4C)alkyl- or heteroaryl(0-4C)alkyl-
wherein phenyl or heterocycle or hetercaryl is as defined above and
any of the above is optionally substituted at one or more carbon atoms
with halo, H, (1-4C)alkyl, (3-6C)cycloalkyl, pheayl, Noz, CN, CFB’ OH,
0-(1-4C)alkyl, NR/R" S(O)MR’ or smznn'nw vherein NR/R” may optionally
form an N-alkyl(Cl-3)oxyalkyl{C2-3) ring with N;

m is chosen from 0-2;

with the proviso that RI and Rz are not both equal to Y and, im a
pharmaceutical composition, a pharmaceutically acceptable diluent or
carrier is added to a compound of formula I or I’.

According to the invention there is provided a compound and
pharmaceutical compositions thereof suitable for the treatment of
neurclogical disorders, comprising a compound of formula I or a
pharmaceutically acceptable salt thereof (formula set ocut, togetber
with other formulae referred to by Roman Numerals, on pages following
the Examples), and tautomers thereof vherein

Z is selected from O, § or N {or when the B-ring N tautomerizes or
the B-ring is reduced, the Z group may be selected from H, OH, SH or
'Nﬁz to form a compound of I’}.

Ring A is chosen from an orthe fused aromatic or hetercaromatic five-
or six-membered ring selected from phenyl, pyridyl, furyl, pyrrolyl or
thienyl either umsubstituted or multiwsubst;tuted at a ring carbon
atom with RQ wherein R& is independently selected f£rem the group
consisting of hale, {1-4C)alkyl, N@é, €N, {Cl-3)perfluoroalkyl, OH,
OCFg, (2-4C)alkenyl, (2-4C)aliynyl, O(L-4C)alkyl, NR'R", SO,NR'R", or
SOMR’;
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1

R is selected from H or a(CHz)ﬁL vherein L is ¥ or W;

M is

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2 or 3 groups chosen from -0-{1-4C)alkyl,-0-
{2-4C}alkenyl, -0-(2-4C)alkynyl, -0H, -halg, -NG,, ~CH, mCF3,
m(lséC)alkylcFa, -NH(CO)R’, -(1-4C)alkyl, -NR’R", -CO,R’, ~CONR’R",
@S@mR’, eSGzﬂk'R”, {C1-C6)alkyloxy(C1-C6)alkyloxy-,hydroxy(C1-C6)
alkyloxy-, aryloxy(l-4C)alkyloxy{1-4C)alkyl, (Cl-Cé)alkyloxy{C1-C6)
alkyloxy(C1-C6)alkyloxy-, hydrozy(C1-C6)alkyloxy{Cl-C6)alkyloxy-,
-0(Ci-Céalkyl)NR’R", -NR’{Cl-C6alkyl)NR’R®, -{Cl-C6alkyl)NR'R",
~-0=(1-4C)perfluroalkyl, -(1-4Cperfluroalkyl, -NR’{Ci-C6alkyloxy),
=NR’ (C1-C6alkylhydroxy);

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterccyclic ring containing 1,2,or 3
heteroatoms chosen from O, N, or S wherein the N on the heterocycle is
optionally substituted with R’ and a carbon or nitrogen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
substituted with 0 to form a carbonyl group;

hetercaryl wherein heteroaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containimg two heteroatoms
selected from N, O or S such as pyrazole, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups containing three
hetercatoms chosen from N, O or § such as triazole or oxadiazele,
vherein the N on the hetercaryl group is optiomally substituted with R
and the substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halo or cyano and the
hetercaryl group is attached to “(Cﬂz}n via a carbon atom or a
hetercatom on the hetercaryl group;
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" ¥ is selected from OH, OR’, OCOR‘, S(O)mR’, NR’R* vith the proviso
that NR‘R® is mot equal to Nﬂz, NR’/COR", OCONR’, NR'CUzﬁw, NRCONR’R™,
C@ZR', or CONRR’ with the proviso that n is greater than zero and;

n is chosen from 0-4;

2

R” is selected from H or ~{CH,) L vherein L is ¥ or ¥ and

M iss

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2 or 3 groups chosen from -0-{1-4C)}alkyl, -OH,
<halo, -NO,, -CN, =CF3, ~NH{CO}R’, -(1-4C)alkyl, -NR’R”, ~Co,R’,
-CONR’R", -SO R, -SO,NR‘R", {C1-C6)alkyloxy(Cl-C6}alkyloxy-,
hydroxy(Cl-C6)alkyloxy-, {(Cl-Cé}alkyloxy{Cl-C6}alkyloxy(C1-C6)
alkyloxy-, hydroxy(Ci-C6)alkyloxy{C1-C6)alkyloxy-,-0(C1-C6alkyl)

- NR’R", -NR’(C1-C6alkyl)NR’R", -({Cl-C6alkyl)NR‘R", ~0CFy4,
sNR’(Cl-C6alkyloxy), -NR’(Ci-C6alkylhydroxy):;

heterocycle wherein heterccycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containming 1,2,0r 3
heteroatoms chosen from 0, N, or § wherein the N on the heterocycle is
optionally substituted with R’ and a carbon or nitrogen atom on the
heterocycle may be substituted with R or R';

heteroaryl wherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof imcluding
pyridyl, thiemyl, furanyl, or those groups containing two heteroatoms
selected from N, 0 or § such as pyrazole, imidazole, dithiel,
oxathiol, isoxazole, oxazole, thiazeole, isothiazole, or those groups
containing three hetercatoms chosen from N, 0 or § such as-triazale,
oxadiazole, dioxazole, or oxathiazole wherein the N on the hetercaryl
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group is optionali? substituted with R and the substituted aromatic
substituents include typical aromatic substituents selected from
hydroxy, alkoxy, halo or cyano and the hetercaryl group is attached to
=(CH2)H via a carbon atom on the hetercaryl group;

(4

¥ is selected from OH, OR’, OCOR’, S(0),R’, NR’R® with the provise
that NR'R" is not equal to NH,, NR‘COR", OCONR’, NR’CO,R", NRCONR'R",
C@?R’, or CONRR’ with the proviso that nm is greater thamn zero and;

n ig 1-4;
R is selected from H or (l-4C)alkyl;

R’ and R" are independently selected from H, (1-4C)alkyl vherein alkyl
includes alkenyl and alkynyl; Phenyl{0-4C)alkyl-, heterocycle(0-~4C)
alkyl- or heteroaryl(0-4C)alkyl- wherein phenyl or heterocycle or
heteroaryl is as defined above and is optionally substituted at ome or
more carbon atoms with hale, H, (1-4C)alkyl, N@z, CH, CF3, 0H,
0-(1-4C)alkyl, NR‘R® S(O)MR’ or SO,NR'R";

m is chosen from 0-2; and, in a pharmaceutical composition, a
pharmaceutically acceptable diluent or carrier is added to a compound
of formula I or I’.

The present invention also relates to compounds which are
useful as key intermediates in the production of glycine receptor
antagonists as defined above wherein ¥ is egual to halo species such
as Cl, Br, F or I vherein n is greater thar zerc. Ian additien,
compounds obtainmed through a novel process for the production of
pyridazinoquinolines as herein defimed with Ri selected from aryl or
hetér@aryl as defined above are key intermediates im the production of
said compounds. These key intermediates are 3-carboalkoxy-4-hydroxy
quinoline 2-carboxylic acid N-2-aryl (or heterocaryl) hydrazides which
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are used to prodicé the above aryl or heteroaryl species wherein aryl
and heteroaryl are as defined above. Other key intermediates include
3-carboxylic acid-4-hydroxy guinoline 2-pyrrolidineamide intermediates
vhich are utilized to react with BOC-protected aryl, heterocaryl or
substituted al&yl hydrazines to form after coupling with
dicyclohexyldiimide or diisopropyldiimide, im a polar solvent such as
THF, methanol, diethylether, dioczane, CH2C12, Cﬂch or DMF and an acid
(e.g. CH3303H} another key intermediate - a 2-pyrrolidiiocarbamide 3
carboxylic acid-N-1 aryl, heteroaryl, substituted alkyl, aryl alkyl or
hetezrcaryl alkyl hydrazide, which after deprotection or removal of the
BOC or other bulk N-protection group, leads selectively to the N-2
substituted PQD. The pyrrolidine may be substituted with an
equivalent amine which produces an amide with limited steric hindrance
and which acts as an appropriate leaving group.

EPQ publication number 0 516 297 Al describes certain
pyridazinediones. In addition, the compounds (1) |
thieno{2/,37:5,6]pyrido[2,3-d]pyridazine-5,8,9(4H,6H, 7R} -trione and
(2) thieno[3/,27:5,6]pyrido][2,3-d]pyrid-azine-4,5,8(6H,7H,%H}-trione
are known, for example from J. Heterocyclic Chem., 28, 205, (1991).

Other pyridazinedione compounds are known from, for example,
Beilstein’s Handbuch der Organischen Chemie; Godard et. al., Bull.
Soc. Chim. Fr., 1588, (1972); and Reid et. al., Chem. Ber., 83, 204,
{1952). The compounds of the present invention, on the other hand;
relate to novel 2- or 3~-substituted pyridazinediones or tautomers
thereof as shown above in formula I or I’.

Particular subgroups within the above broadly defined group of
compounds include those compounds having the specific formulae II or
III, vherein, in the case of formulae II:

Z is chosen from:
0, S, or NH;
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Ring A is chosen ¥¥ém an ortho fused aromatic or heteroaromatic five-
or six-membered ring selected from phenyl, pyridyl, pyrrolyl or
thienyl either umsubstituted or substituted at one or more ring
carbon atoms with R® vherein X* is independently selected from the
ETOUp comsistiﬁg of hydrogen, halo, (1-4C)alkyl, N0,, CN,
{C1-3)perflucroalkyl, OH, OCF3, (2-4C)alkenyl, (2-4C)alkynyl,
0(1-4C)alkyl, NR'R", SO,NR'R", or SO R’;

Rl

is -(CH,) L wherein

L is chosen from: :

-0H, -0(C1-C4alkyl), -0(Ci-Chalkyl)aryl, (Ci-Cbsalkyl)COOR’, OCOR’,
Si@)mB’, NR’R" with the proviso that NR/R" is not equal to NHZ,
NR/COR™, OCONR’, NR’Cﬂzﬁ“, NRCONR‘R", COQR’, or CONRR’ with the
proviso that mn is greater than zero;

aryl or benz derivatives thereof either unsubstituted or mono, bl or
tri-substituted with aromatic substituents including -halo,
-Cl=Chalkyl, -(C2-C6)alkenyl or alkynyl, -oxy{CO-6alkyl)phenyl, -OH,
Ci-Céalkoxy, OCF,, CF,, NO,, CN, NH,, SO, R’, NH(Cl-4alkyl),
heteroaryl, or N(CIuCéalkyl)z;

heterocycle wherein heterccycle is selected from a five- and/or six-
and/or seven-membered heterccyclic ring containing 1,2,0r 3
hetercatoms chosen from 0, N, or § wherein the N on the heterocycle is
@@ti@nali& substituted with R’ and a carbon or nitrogen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
disubstituted to form a C5-C7 spiral group or a carbon atom or sulfur
atom may be substituted with 0 to form a carbonyl group or sulfonyl
Eroup (S(O}m); wherein the heterccyclic groups may be selected from,
for example, 2-pyrolidinone, piperazine, oxazolidone,
2,5-0xazolidinedione, 2,4-imidazollidinedione, 2,4-thiazolidinedione
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or succinimide; atyl or benz or hetercarylbenz derivatives thereof (
3,4spyridinedicarboﬁimide, -l-pthalimido, isatoic anhydride,
orthobenzoicsulfimide) either unsubstituted or mono, bi or
tri-substituted with alkyl or aromatic substituents imcluding -halo,
~C1-C6alkyl, -OH, C1-C6alkoxy, phenyl, OCF., CF,, ¥0,, CN, NH,, SO R’,
NH({Ci-4alkyl), or N(Claﬂéalkyl)zg

heteroaryl vherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyeidyl, thiemyl, furanyl, or those groups contaiming two hetercatoms
selected from N, 0 or § such as pyrazele, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups containimg three
hetercatoms chosen from N, 0 or S such as triszole or oxadiazcle or
those groups containing 4 hetercatoms such as tetrazole wherein the N
on the hetercaryl group 1s optionally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halo or cyano and the
hetercaryl group is attached to m(CHZ)n via a carbon atom or a
hetercatom on the heteroaryl group;

o is 0-3;

and pharmaceutically acceptable salts thereof. The present invention
also relates to pharmaceutical compositions of a compound of formula
IX as defined above and a pharmaceutically acceptable excipiemt. In
addition, the present invention relates to important intermediates
vhich are useful im the synthesis of a compound of formula II wherein
L in the above formula is chosen from hale {Br, Cl, F or I} and n is
greater than zero. This intermediate is useful in the production of
certain glycine receptor antagonists of formula II. In the case of a
compound of formula ITI, .

Z is chosen from:

0, §, or NH:
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Ring A is chosen from an ortho fused aromatic or hetercarematic five-
or six-membered ring selected from phenyl, pyridyl, pyrrolyl or
thienyl either unsubstituted or multi-substituted at a ring carbon
atom with R4 vherein RY 1s independently selected from the group
consisting of hydtogem, halo, (1-4C)alkyl, NO,, CN,
{C1-3)perfluorcalkyl, OH, OCFy, {2-4C)alkenyl, {2-4C)alkynyl,
0(1-4C)alkyl, NR'R", SO,NR’R", or SO.R’;

2

R” is @(CHZ)EL vherein

L is chosen from:

-0H, -0{Cl-Céalkyl), ~-0{Cl-Chalkyl)aryl, (Cl-Csalkyl)COOR’; aryl or
benz derivatives thereof either unsubstituted or mono, bi or
tri-substituted with aromatic substituents including -halo,
-Ci-Céalkyl, -5(0) R’, -OH, Cl-C6alkoxy; CFB’ 0033, NO,, CN, NH,,
NH({Cl-4alkyl), or N(Cleéalkyl)z with the proviso that n is greater
than zero;

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring centaining 1,2,0r 3
heteroatoms chosen from 0, N, or S wherein the N on the heterocycle is
opticnally substituted with R’ and a carbon or mitrogen atom on the
heterocycle may be substituted with R or R';

heterocaryl vherein heteroaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containing two hetercatoms
selected from N, O or S such as pyrazole, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups coataining three
hetercatoms chosen from N, 0 or § such as triazole or oxadiazole, or
those groups containing four hetercatoms such as tetrazole wherein the
N on the heterocaryl group is optionally substituted with R and the
substituted aromatic substituents include typical aromatic

=
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substituents selectéld from hydroxy, alkoxy, halo or cyamo and the
heterocaryl group is attached to =(CH, ), via a carbon atom on the
hetercaryl group;

n is 0-3;

and pharmaceutically acceptable salts thereof. The present invention
also relates to pharmaceutical compositions of a compound of formula
I1I as defined above and a pharmaceutically acceptable excipient. In
addition, the present invention relates to important intermediates
which are useful in the synthesis of a compound of formula III wherein
L in the above formula is chosen from hale {Br, Ci, ¥ or I}). This
intermediate is useful in the production of certain glycine receptor
antagonists of formula IIX. '

Hore particular subgroups include those compounds having the
specific formulae II and III, wherein Z is selected from oxygen;

Ring A is chosen from phenyl or substituted phenyl wherein the phenyl
ring is monc, di or tri-substituted with halo, nitro or simple
C1-C4alkyl including methyl, ethyl or propyl;

RE, in the case of formula 1I, is chosen from “(CHZBnL vherein

L is chosen from:

-0H, -0(Cl-C4alkyl), -0(Cl-Cédalkyl})aryl, (CI°C¢alky1)COZRl, OCOR/,
$(0) R’, NR'R" with the provisoc that NR’R" is not egual to Nﬁz,
NR’COR", OCONR’, NR’CO,R", NRCONR'R", CO,R’, or CONRR' with the
proviso that n is greater than zers;

aryl or benz derivatives thereof either unsubstituted or mono, bi or
tri-substituted with aromatic substituents inecluding -balo,
-Ci-C6alkyl, ~OH, Cl-C6alkoxy, -oxy({Cl-4)alkylphenyl, -C2-4alkenyl,
CF., OCF3, KOD.,, CN, NHZ, ~C{O)NR’R”, hetercaryl, SOmR’, NH({Cl-4alkyl),

3 2’
or N(Cl»Céalkyl)z;
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succinimide; oxasdiidone; piperazine or substituted versions thereof
wherein the substients are selected from (Cl-4alkyl), phenyl including
substituted phenyl wherein the phenyl substituents are typical
aromatic substituents, 2-pyrolidinone and substituted versions thereof
(e.g. (Claé)alkyl, hydroxy}; 2,5-~oxazolidinedione or substituted
versions thereof (e.g. alkyl, dialkyl, phemnyl, diphenyl,
spiral{Cé-6)alkyl), 2,4-thiazolidinedione, 2,4-imidazolidinedione or
substituted versions thereof (e.g. alkyl, dialkyl, phenyl,
diphenyl),or benz or hetercaryl bemz derivatives thereef selected from
phthalimido, orthobenzoicsulfimide, isatoic anhydride or 3,4
pyridinedicarboximide;

heteroaryl wherein the groups are selected from thiophene,
pyrrole, furan, pyrazole, imidazole, triazole, tetrazole or pyridine;

n is 0-3;

and pharmaceutically acceptable salts including the choline salts
thereof. Rz, in the case of formula III and with Z and ring A as
defined above, is chosen from =(CH,} L wherein

L is chosen from:

-0H (n>0), (Cl-Chéalkyl)carboxy, aryl or bemz derivatives thereof
either unsubstituted or mono, bi or tri-substituted with typical
aromatic substituents including hale, C1-Céalkyl, OCF3, CFB’ hydroxy,
Cl-C6alkoxy; N@z;'CN, NHZ, NH{Cl~4alkyl), S(@)mR’ or N(ClsCéalkyl)Z;
More particularly, - in the case of formula IIE,.RQ is chosen from
c(@Hzpn wherein n is equal to 0 and L is chosen from énS(O)mﬁ’?henyl
vherein m is 0-2, 2-methylphenyl, 2-methyl,4-chlorophenyl,
- 3-nitrophenyl, 3-chloro-4-methylphenyl, 4-triflouromethylphenyl,
3,4-dimethoxyphenyl, or 2,4-dichlorophenyl.
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Preferably, the présént invention relates to compounds of formula IX
or pharmaceutically acceptable salts thereof vherein

Ring A is chosen from am ortho fused phenyl, 7-chlorophenyl,
?,gmdichlotopﬁenyl, 7-chloro-9-methylphenyl, 7-methyl,9-chlorophenyl,
7,9-dimethylphenyl, 7-chloro-8-nitrophenyl,
7,deichlorOcsmnitrophenyl,.THchlarom9sethylphemyl vherein the numeric
designations refer to the position on the fimal pyridazino quinoline
ring system;

Z is selected from oxygen;

! is selected from =(CB,) L wherein

L is selected from: -0OH, -0{(Cl-Céalkyl), -0{Cl-Chalkyl)aryl,
(ClcCéalkyl)CGQR’, OCOR’, S(O)mli'p NR’/R" with the proviso that NR/R"

is not egual to Nﬁz, NR’COR", OCGNR','NR’COZR", NRCONR‘R", C@zﬂ', or

CONRR’ with the proviso that n is greater than zero;

aryl or benz derivatives thereof either unsubstituted or momo, bi or
tri-substituted with aromatic substituents including -hale,
-Cl-Coalkyl, ~0H, Cl-C6alkoxy, OCF3, NOZ’ CN, CF NHZ’ SOmR’,
NH{Cl-4alkyl), or N(Cl-C&alkyl)zg' -

3,

succinimide, piperazine or substituted versions thereof wherein the
substients are selected from (Cl-4alkyl), phenyl imcluding substituted
phenyl wherein the phenyl substituents are typical aromatic
substituents; 2,5-oxazolidinedione and substituted versions thereof
selected from C1-C6alkyl, phenyl or substituted
phenyl,C3-Céspiralalkyl; pyrrolidone and substituted versions thereof
selected from Cl-C6alkyl, hydroxy, phenyl; 2,4-imidazolidinedicne or
substituted versions thereof selected from Ci-C6alkyl, phenyl or
substituted phenyl; 2,4-thiazolidinedione or substituted versioms
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thereof selected fidm Cl-C6alkyl or phenyl; or benz or hetercaryl bemz
heterocyclic derivatives selected from -1-phthalimide,
orthobenzoicsulfimide, isatoic anhyrdride or 3,4-dicarboximide;

heteroaryl selected from thiophene, imidazole, triazole, tetrazole
furan or pyridime; and m is 0-2. Advantageously, for the compounds of
formula II, n is equal to zero and L is selected from: phenyl,
4-methoxyphenyl, 4-hydroxyphenyl, 4-chlorophenyl, 4-methylphenyl,
4-isopropylphenyl, napthyl, 4-flourcophenyl, 4-bromophenyl,
2-methoxyphenyl, 2-hydroxyphenyl, 3-methoxyphenyl, 3-hydroxyphenyl,
4-triflouromethoxyphenyl, 3-chloro,4-methoxyphenyl,
S5-methoxy-3-pyridyl, é»S(O)uR'phenyl wherein m is 0-2 and R’ is
methyl; 3-chlorophenyl, 3-chloro-4-bydroxyphenyl,
2-methyl-4-chlorophenyl, 3-methylphenyl, 2-methylphenyl,
3-fiourophenyl, 2,4-diflourcphenyl, 3,5-triflouromethylphenyl,
3-nitrophenyl, 2-flourophenyl, 2,4-dimethyliphenyl,
3-chloro-4-methylphenyl, 4-triflouromethylphenyl, 4-iedophenyl,
3, 4-dimethylphenyl, 3,4-dimethoxyphenyl, 2-methyl-4-methoxyphenyl,
2=methoxy,é=hr@mophenyl, 2-methyl, 4-hydroxyphenyl, 4-ethylphenyl,
2,3-dimethylphenyl, 3,4-dihydroxyphenyl, 2,4-dimethoxyphenyl,
2,4-dichlorophenyl, 4-nitrophenyl,2,5-dimethoxyphenyl,2,3-
dimethylphenyl, 4-oxybenzylphenyl, 2,5-dihydroxyphenyl, 4-vinylphenyl,
2,5-diflourcphenyl, 2-methyl-4-~flourophenyl, 3,5-dimethoxyphenyl,
4-carboxyphenyl, 4-formamidophenyl, 4-(N,N-diethylformamido)phenyl,-
4-cyanophenyl, or 4-tetrazolephemyl. Advantageously, the present
invention also relates to compounds of formula II wherein n is egual
to 1 and L is selected from any of the members identified above for n
equal to zero and, more partichlarly to groups selected from
l-flourophenyl, 4-cyanophenyl, 4-triflouromethyiphenyl,
4-methylphenyl, pentaflourophenyl or 3,5-ditriflouromethylphenyl or to
compounds of forﬁula 11 vherein n is equal to three and 1 1is selected
from any group designated for n equal te zero or one, but more
—“\\_
. This Sheet Has B

.q T
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particularly tc a group selected from. phenyl or a phenyl substituted
vith a typical arcmatic substituent. The substituted alkyl(Cl-6)aryls
disclosed herein which are particularly useful are those containing
phenyl substituents which increase lipophilicity to enhamce red
nucleus activi%y; For example, the flourinated, alkylflourinated,
a2lkyl(Cl-4) or monoc-halogenated benzyl compounds have enhanced
activity. The (C1-C6) alkyl groups substituted with a terminal CF3
group are particularly useful because of their unexpected solubility
properties and are also useful because of thelr lipophilicity.

The pyridylbromo salt attached to the N-2 ethyl molety im
the PQD ring and wherein the pyridyl nitrogen is directly attached to
the terminal ethyl carbon does not have glycine antagonist properties.
The pyridyl rings attached via a carbon atem on the pyridyl ring to
the (CHz}n group of a compound of formula II have significant glycine
receptor antagomist activity.

The present invention also preferrably relates toc a compound
of formula IX wherein m is equal to two and a heterocyclic molety as
described herein is bonded to the 2-ethyl carbon and is selected from
l-phthalimido, 4-phenylpiperazine, succinimide,3,3-dimethyl-2,5-
oxazolidinedione, 1-methylpyrollidine,3-methyl-3-phenyl-2,5-
@xazollidinedi@ne,.3aN-methy1,2,S-imidazalidinedicne,4,&mdimethy1»
2,5-imidazolidinedione, 4,%4-diphenyl-2,5-imidazolidinedione,
2,4-thiazolidinedione, 3,4-pyridinedicarboximide,
orthobenzoicsulfimide (saccharine),é-cyclochexylspiral,2,5-
oxazolidinedione, isatoic amhydride,benzo]e] [1,3)oxazine-2,4~-dione,
4-phenyl-2,5-oxazolidinedione or 3-hydroxy, 3-methyl 2-pyrrolidinomne.
The preferred compounds for which n is equal to one and L is
heterocycle include groups selected from tetrahydrofuran, piperidine,
N=methylpiperidine, tetrahydropyran, 1,3-dioxane, benzo-1,4-dioxane or
orthobenzoicsulfimide. The present invention alsoc preferrably relates

to compounds of formula II wherein Rl

is equal to (Cﬂg)nL and wherein
n is equal to one and L is equal to a heteroaryl selected from
thiophene or pyridyl or furam or substituted versions thereof wherein

the substituents are selected
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from typical aromatit substituents (e.g. hydroxy, halo, C1-C6alkyl,
phenyl or heteroaryl) or to those groups selected from imidazole,
thiazole, thiadiazele, pyridopyridine, pyrimidine, pyrazine,
pyridazine, benzothiophene, furan, benzofuram, indole, or triazole or
substituted versions thereof. The preferred groups vhen n is equal to
two and wherein the heteroaryl group is attached to the 2-ethyl carbon
include members selected from imidazole, triazole, tetrazole or
pyridine.

The present invention also relates advantageously toc a
compound of formula II wherein n is equal to two and L is equal to W
wherein ¥ is selected from the group consisting of: hydroxy, acetexy,
benzoylamido, 2-hydroxy-2-wethylpropamido, 4-methoxyaniline,
1-formamidocyclohexancl, 2-hydroxybenzamido, biphenylhydroxyacetamido,
QSQCHB, QS(@)ZGCB3, -S-4-methoxyphenyl, S-cyclopentyl, eS(O)znethyl,
~§-ethyl, -S-butyl, aS(G)zebutyl, or -S-propyl. Im additiom, these
groups may be selected from ~0Ph, halo, eCHzaCOOR’ or RCH2C0NR'R“,

=0€H3, =OCH28320€H3, aOCHzcﬁzﬂcﬁchB, =0-2-methoxyphenyl, eS(O)zrh,
=S(@)2NR’R“, eCF(CF3)2, «CFZCF3, «C?ZCFZCF3, =0C2H500255, ECHZNR'R" or
‘=CHZCH2C0CH3 °®

The present invention also relates to pharmaceutical
compositions containing a preferred compound of formula II as showm
above and a pharmaceutically acceptable carrier. |

It will be appreciated that the formulae described herein
can be drawn in various tautomeric and positional isoweric forms, as
discussed below. The present invention includes such alternate forms
unless otherwise indicated, alsc includes salts thereof, especially
the pharmaceutically acceptable additiom salts.

¥any of the compounds disclosed herein can exist and be
drawvn in various true tautomeric forms (i.e., for compounds
corresponding to a compound pf formula I). It is noted that
tautomeric forms of these compounds can also exist when Z is hydroxy,
thichydroxzy, aming, or alkylamine as shown in formula I’.

It will further be appreciated by those skilled im the art

—
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that certain compoiiids of formula I contain an asymmetrically
substituted carbon étom, and accordingly may exist in, and be isolated
in, optically-active and racemic forms. In additiom, it will bhe
appreciated that certain compounds of formula I, for example, those
containing a double bond, may exist im, and be isolated in, separate
stereoisomeric forms (‘E’ and ‘Z’) about that group. Some compounds
may exhibit polymorphism. It is to be understocod that the present
invention encompasses any racemic, optically-active, polymorphic or
stereolsomeric form, or mixtures thereof, which form pnsseéses
properties useful in the treatment of neurcdegenerative disorders, it
being well known in the art hew to prepare optically-active forms (for
example, by resolution of the racemic form or by synthesis from
optically-active starting materials) and individual ‘E‘’ and 77/
sterecisomers (for example, by chromatographic separation of a mixture
thereof) and how to determime neuroprotective properties by the
standard tests described hereinafter. _ '

The invention further provides a method for the treatment of
neurological disorders, comprising administering to 2 mammal in need
of such treatment an effective amount of a compound according te the
invention as defined above, or a pharmaceutically acceptable salt
thereof, or a composition as defined above. The invention also
encompasses a method of antagonizing an NMDA receptor in mammals
comprising administering a pharmaceutically effective amount of the
compound or its salt as claimed hereim or a pharmaceutical composition
as recited herein to a patient in need of treatment thereof. The
preferred therapeutic treatment area is prevention and/er treatment of
stroke. A pharmaceutically effective amount of a compound as claimed
and disclosed in the present invention may. be administered immediately
after an ischemic event to prevent cell damage and/er cell death. The
present invention is also directed to a method of preventing and/or
treating damage induced by the excitatory amino acids such as
L-glutamate. The invention alsc relates toc a method of preventing the
excessive influx of calcium ioms in cemtral meurons. The invention
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relates to a methdd of preventing ischemic neuronal injury following
transient global ischemia and a2 method of reducing infarct volume
following focal ischemic insults by treating a patient in need of
treatment therecf with a pharmaceutically effective amount of a

1 and Rz are as

compound of formula I or I’ wherein Z, ring A and R
defined herein. In addition to being useful in the treatment of acute
stroke patients, the compounds and compositions of the invention may
be extremely beneficial in preventing meurclegical morbidity during
cardiac resuscitation or administered as cerebral prophylatics during
high-risk surgery.

In this specification the terms "alkyl™ and "alkoxy" include
both straight and branched chain radicals, but it is to be understood
that references to individual radicals such as "propyl” or "propoxy"
‘embrace only the straight chain ("normal®) radical, branched chaim
isomers such as "isopropyl® or “"isopropoxy” being referred to
specifically.

The term "halo® is inclusive of fluorc, chlore, bromo, and
iodo unless noted otherwise.

The term "hetercaryl” includes those hetercaromatic groups
of benz derivatives thereof where are specifically or generally
described or disclosed in this specification.

Particular values of (1-4C}alkyl include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, and tert-butyl.

Particular values of (2-4C)alkyl containing a double or "
triple bond include vinyl, 2-propemyl {i.e. allyl), 2-propynyl, (i.e.
propargyl), 2-butenyl, and 3-butenyl.

Particular values of (1-4C)alkoxy include methoxy, ethoxy,
propoxy, lsopropoxy, butoxy, isobutoxy, and t-butoxy.

Particular values of (1-6C}alkyl include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, isohexyl.

Particular values of (2-6C)alkyl containing a double or
triple bend include vinyl, 2-propemyl {i.e. allyl}, 2-propymyl, (i.e.

-
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propargyl), but-2-enyl, 2-pentenyl, 3-pentenyl, 4i-pentenyl,
4-pentynyl, 5=hexehy1, S-hexynyl.

Particular values of phenyl substituted with from 0-4
substituents may include but are not limited to phenyl; 2-, 3-, and
4-balophenyl; 2-, 3-, and 4-awminophenyl; 2-, 3-, and 4-hydroxyphenyl;
2=, 3-, and 4-cyanophenyl; 2-, 3-, and é-nitrophenyl; 2-, 3-, and
4-mpethylphenyl; 2-, 3-, and 4-ethylphenyl; 2-, 3-, and é4-propylphenyl;
2,3 or 4-isopropylphenyl; 2-, 3-, and 4-methoxyphenyl; 2-, 3-, and
4-ethoxyphenyl; 2-, 3-, and 4-propoxyphenyl; and 3,5-dihalophenyl,
3-halo-4-bydroxyphenyl, amd 3,5-dihalo-4-hydroxyphenyl and phemyl

- substituted at 1, 2 or 3 carbon atoms with methoxyethyloxy,

methoxyethyloxyethyloxy, N,N-dimethylethyloxy, and N,N-
dimethylethylaminyl; 3,4-dimethoxy; 3,4-dihydroxy; 3,5-dimethoxy;
3,5-dihydroxy or 2,3,4-SHe or 2,3,4-SH and further includes groups
selected from &=(SOZCH3)phenyl, 2=methyl°&mch1@tophenyl,
2,4-dihalophenyl, 4{tetrazole)phenyl, 3,5-triflucromethylphenyl,
2, 4-dimethylphenyl, 3-halo-4-methylphenyl, 4-trifluoromethylphenyl,
3,4-dimethylphenyl, 2-methyl-4-methoxyphenyl, 2-methoxy-é4-balophenyl,
2-methyl-4-hydroxyphenyl, 2,3-dimethylphenyl, 2,4-dimethexyphenyl,
2,5-dimethoxyphenyl, 2,5-dimethylphenyl, 4({benyloxy)phenyl,
4-(ethoxy)phenyl, 2,5-dihydroxyphenyl, 4-vinylphenyl,2,5-dihalophenyl,
2-methyl-4-fluorophenyl, or 2,3 or 4 (CONR’R"}phenyl.

Particular values of phenyl{i-4C)alkyl substituted with from
0-4 substituents may include benzyl, phemylethyl, phenylpropyl,
phenylbutyl; 2-, 3-, 4 and 3-halobenzyl; 2-, 3- and 4- CF3—benzyl, 2-,
3-, and 4-aminobenzyl; 2-,3~, and 4-cyanobenzyl, 2-, 3-, and
4-nitrobenzyl, 2-, 39, and 4-wethylbenzyl; 2-, 3-, and 4-ethylbenzyl;
2-, 3-, and 4-propylbenzyl; 2-, 3-, and 4-hydroxybenzyl; 2-, 3-, and
4-methoxybenzyl; 2-, 3-, and 4-ethoxybenzyl; 2-, 3-, and
4-propoxybenzyl; and 3,5-dihalobenzyl, 3-halo-4-hydroxybenzyl,
395udiCF3benzyl and 3,5-dihalo-4-hydroxybenzyl or 2,3,4,5,6-
pentahalobenzyl; and phenyl(1-4C}alkyl substituted with
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] methoxyethyloxy, mei:hoxyethyloxyethylnxy, N,N-dimethylethyloxy, and
N,N-dimethylethylaminyl; 3,4~dimethoxy; 3,4-dihydroxy; 3,5-dimethoxy;
3,5-dihydroxy or 2,3,4-SMe or 2,3,4-SH.

Particular values of 4- to 7-membered rings containing
aitrogen may include piperidino, pyrrolidinyl, and azetidinyl.
Particular values of heterocyclic species with 2 heteroatoms include
piperazinyl, morpholimyl, oxazelinyl or thiazinyl. Particular values
of heterocycles or substituted derivatives thereof include
2-pyrrolidone, succinimide, oxazolidone, 2,5-oxazolidinedione,
2,4~-thiazolidinedione, 2,4-imidazolidinedione and various benz
derivatives including phthalimido, isatoic anhydride, bemzo{e]
[1,3)oxazine-2,4-dione, 3,4-pyridinedicarboximide, or
orthobenzoicsulfimide.

Hore particular values of halo include chlorc and bromo.

More particular values of {1-3C)perflucrcalkyl include
trifluvoromethyl and pentafluoroethyl.

More particular values of 4- to 7-membered riangs containing
nitrogen include piperidino, piperazinyl and pyrrolidinyl.

More particular values of (1-3C)alkyl substituted with a
trifluoromethyl group include trifluoromethylmethyl and
2-trifluoromethylethyl.

More particular values of hetercaryl imclude tetrazole,furan
thiophene, diazole, imidazole, triazole, pyridine, pyrimidine,
pyridazine or pyrazine.

More particular values of m include 0-2.

Hore particular values of n include G-2.

¥ore particular values of phenyl substituted with from 0-3
substituents may include phenyl; 2- and 4-halophenyl; 2- and
4-aminophenyl; 2-, 3- and 4-hydroxyphenyl; 2-, 3- and 4-methoxyphenyl;
2,4-dihalophenyl; 3,5-dihalophenyl; 2,6-dihalo-4-hydroxyphenyl,
2-halo-4-methylphenyl; 2-methoxy-4-methylphenyl;2-methyl-4-
methoxyphenyl; 3-hydroxy-4-methyl phenyl; 2-hydroxy-é4-methyl phenyl,
2-methyl-4-chlorophenyl, 2,4-dimethylphenyl, 3,4-dimethoxyphenyl,
2-methyl-4-methoxyphenyl, 3,4-dihydroxyphenyl or 2,4-dimethylphenyl;
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and includes those vdlues specifically exemplified in the examples.

More particular values of phenyl{C1-C4)alkyl substituted
with 0-3 substituents may include benzyl; phenylethyl; 2- and
4-halobenzyl; 2- and 4-cyanobenzyl; 2- and 4-nitrobenzyl; 2- and
éamethoxybenzyi; 2,4-dibalobenzyl, 3,5-dihalobenzyl; and
2,6-dihalo-4-hydroxybenzyl. The corresponding phenethyl isomers may
also be included.

Preferred values of Rl include hydroxyethyl, acetoxyethyl,
phthalimidoethyl, bromoethyl {(as an intermediate in the production of
glycine receptor antagonists), phenyl, S@znephenylg methoxyphenyl,
hydroxyphenyl, benzyl, (phenylpiperazinc)ethyl, phenethyl,
chlorephenyl, wethylphenyl, or {Cl-Céalkyl)phenyl.

More preferred values of ! include 2-hydroxyethyl,
2-acetoxyethyl, 2-phthalimidoethyl, phenyl, 4-methoxyphenyl,
4-hydroxyphenyl, benzyl, 2{4-phenylpiperazinc}ethyl, 2-phenethyl,
4-chlorophenyl, 4-methylphenyl or 4~isopropvlphenyl. Of course, the
preferred valuves for Z, Ring 4, Rl and RZ and the other designated
values in formulae I, I’, IT, TIT etc. include those values or groups
which are specifically exemplfied in the examples and/or in the
schemes.

Most preferred values of Z inelude 8 or OH.

Preferred values of Ré

include hydrogen, fluoro, chlero,
bromo, iodo, amino, methyl, ethyl, propyl, allyl, propargyl,
trifluoromethyl, pentafluorcethyl; trifluocromethylmethyl, nitre,
methoxy, ethoxy, propoxy, and cyano.

- More preferred values of 34 include hydrogen, fluoro,
chlerc, bromo, iedo, methyl, ethyl, triflucromethyl, nitro, methoxy,
amino, and cyano. B

Preferred compounds having formula I {or II} include:
(a)
7-chloro-1-hydroxy-2-{2-hydroxyethyl}-3,4,5,10~-tetrahydropyridazino

[4,5-blquincline-4,10-dicne;
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{b) .
2-{2-Acetoxyethyl)-7-chloro~-4-hydroxy-1,2,5, 10-tetrahydropyridazino
[4,5~b]quincline-1,10-dione;

{c)
7-chloro-4-hydroxy-2-(2-phthalimidoethyl)-1,2, 5, 10-tetrobydropyrida-
zino[4.5-b]-quinoline-1, 10-dione;

(d)
7-chloro-4-hydroxy-2-phenyl-1,2,5, 10-tetrahydropyridazinof4,5-b]
guinoline-1,10-dione;

{(e)
7-Chloro-4-hydroxy-2~(4-methoxyphenyl)-1,2,5,10-tetrahydropyridazino
[4,5-bjquinoline-1,10-dione;

(£}
7=Ch10¢@«4=hydroxya2=(émhydroxyphenyl)ml,2,5,lﬂutetrahydropyridazino
[4,5-blquinoline~1,10-dione;

{g) fi )
4-hydroxy-8-nitro-2-(phenyl)-1,2,5, 10-tetrahydropyridazinoj4,5-b}-
quinoline-1,10-dione; ’

{h)
2-Benzyl-7-chloro-4-hydroxy-1,2,5, 10-tetrahydropyridazinoe[4,5-b]quino-
line-1,10-dione;

' (1)
7-chloro-4-hydroxy-2-(2-(4-phenylpiperazinc)ethyl]-1,2,5,10-tetra-
hydropyridazino{4,5-b]quinoline~1,10~-dione;

(3 _
7-chloro-4<hydroxy-2-(2-phenethyl)-1,2,5,10-tetrahydropyridazino
[4,5,-b]quinoline-~1, 10-dicne;

(k)
7-chloro~4-hydroxy-2-{4-chlorophenyl}-1,2,5,10-tetrahydropyridazine
[4,5,-bjquinoline-1,10-dione;

(1) '
7-chloro-4-hydroxy-2-{4-methylphenyl}-1,2,5, 10-tetrahydropyridazino -
[4,5,~-b]gquincline~1,10-dione;
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(m) " -
7-chloro~-4-hydroxy-2-(4-isopropylphenyl)-1,2,5,10-tetrahydropyridazino
[4,5,-b]jguincline-1,10-dione;

(n)
?,9=Dich10r05lghydroxyGZQphenyl=1,2,5,loetetrahydropyridazinﬂﬁ&,Sab]=
guincline-~1,10-dione;

(o)
7-Chloro-4-hydroxy-2-(1-napthylamine)-1,2,5,10-tetrahydropyridazino
14,5-bjquinoline-1,10-dione;

{(p}
7-Chloro-2-{4-fluorophenyl)-4-hydroxy-1,2,5, 10-tetrahydropyridazine
[4,5-b]quinoline-1,10-dione;

(9)
2-(4-Bromophenyl)-7-chloro-4-hydroxy-1,2,5, 10-tetrahydropyridazine
[4,5-b]quinoline-1,10-dione;

(z)
7-Chloro~4-hydroxy-2-(2-methoxyphenyl)-1,2,5,10-tetrahydropyridazine
[4,5-bjquinoline-1,10-dione;

(s}
7-Chloro-4-hydroxy-2-(2-hydroxyphenyl}-1,2,5, 10-tetrahydropyridazine
[4,5-b]gquinoline~1,10~dione;
7-Chloro-4-hydroxy-2~(3-hydroxyphenyl)~1,2,5,10-tetrahydropyridazino
[4,5-blguinoline-1,10-dione;

(u}
7-Chloro-4-hydroxy-2-(3-methoxyphenyl}~1,2,5, 10-tetrahydropyridazino
{4,5-b]quincline-1,10-dione;

(v)
7-Chloro-4-hydroxy-2-(4-trifluoromethoxyphenyl)-1,2,5, 10-tetrahydro-
pyridazine-[4,5-b]guinoline-1,10-dione;

(v}
7-Chloro-2-({3-chloro-4-methoxyphenyl)-4-hydroxy-1,2,5,10-tetrahydro-
pyridazine[4,5-b]quincline-1, 10~dione;
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(x)
7-chloro-2-{2-methoxypyrid-5-yl)~-4-hydroxy-1,2,5,10-tetrahydropyrida-
zino[4,5-bjquinoline-1,10-dione and further includes specific and more
preferred compounds selected from:

(1§ ¢ | -

7-chlors-4-hydroxy-2-( 4-methoxy-2-methylphenyl)-1,2,5, 10-tetrahydro-
pyridazino[4,5-b]quinocline-1,10-dione or the N-methylglucamine salt
thereof;

(2)
7-chloro-2-{4-chloro-2-methylphenyl)-4-hydroxy-1,2,5,10-tetrahydro-
pyridazine([4,5-b]quinoline~1,18-dione;

(3)

7-chloro~-2-(2,4~-dimethylphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-pyrid-~
azine[4,5-b)quinocline-1, 10-dione;

{4)

7-chloro-2-(3, 4-dihydroxyphenyl}-4-hydroxy-1,2,5, 10-tetrahydro-pyrid-
azine[4,5-b]jquinoline-1,10-dione;

(3)
7-chloro-2-{3,4-dimethoxyphenyl)-4-hydroxy-1,2,5,10-tetrahydro-pyrid-~
azine[4,5-b]guinoline-1,10-~-dione;

(6)

7-chloro-4-hydroxy-2-(2-methylthioethyll)-1,2,5, 10-tetrahydro-pyrid-~
azine([4,5-b]quincline~1,10-dione or

(7 |
7,9-dichloro-2-{2,4~-dimethylpbenyl)-4-hydroxy-1,2,5, 10-tetrahydro-py-
ridazino[4,5-bjquinoline-1,10-dione and also include the compounds
(8) :
7-chloro-4-hydroxy-2-(2-methyl-2-hydroxyprepionamidoethyl)}-1,2,5,10-te
trahydropyridazinoe|4,5-b]quinoline-1,1i0-dione ox

{9) i
7-chlorg-4-hydroxy-2-(furan-2-ylmethyl)-1,2,5, 18-tetrahydropyridazing
[4,5-B]gquincline~-1,10-dione or pharmaceutically acceptable salts
thereof. The preferred route of administration is intravaneously.
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Pyridazinediones of formula I or I’ (or II or IIX) can be
made by processes which imclude processes known in the chemical arts
for the production of structurally analogous compounds. The
preparation of compounds wherein Z is H can be affected by
chlorinating the hydroxy group of the dialkyl 4-CH -
quinoline-2,3-dicarboxylate (starting material) using phosphorous
oxychloride. 7This chlorine is them reduced using
tetrakistriphenylphosphine Pd(0) and sodium formate to provide
ndimethyl quinoline-2,3-dicarboxylate which is then processed through
the remaining chemical steps (e.g. adding the hydrazine etc.) The
processes for the manufacture of a pyridazinedione of formula I as
defined above are provided as further features of the imvention and
are illustrated by the following procedures im which the meanings of
generic radicals are as given above unless othervise gualified. Such
a process can be effected, gemerally,

{a) to obtain a compound of formula I, by treating a
corresponding diester of formula IV, wherein ng is {C1-C3)alkyl, with
an aryl or hetercaryl substituted hydrazime wherein aryl is selected
from phenyl or a benz derivative thereof (e.g. napthyl) and is either
unsubstituted or substituted with 1, 2 or 3 groups chosen from
~0-(1-4C)alkyl, -OH, -halo, -NO,, ~CN, -CF,, -NH(CO)R’, -(1-4C)alkyl,
-NR’R", -CO,R’, -CONR’R", -SO R, «SOZNQ’R“,(ClmCé)alkylexy(ClmCS}
alkyloxy-, hydroxy{Cl-C6)alkyloxy-,{Cl-C6)alkyloxy{Cl-C6}alkyloxy
(C1-C6)alkyloxy-,hydroxy(Ci-C6)alkyloxy({Cl-C6}alkyloxy-,
=0(C1-C6alkyl )NR‘R", -NR/(Ci-C6alkyl)NR'R", -{Cl-C6alkyl)NR‘R", -~OCF
=NR’{C1-Chalkyloxy), -NR’{Cl-Céalkylhydroxy); and hetercaryl is
selected from unsubstitited or substituted aromatic species and benz

3’

derivatives thereof includimng pyridyl, thienyl, furanyl, or those
groups containing two heteroatoms selected from N, 0 or S such as
pyrazole, imidazole, isoxazole, oxazole, thiazole, isothiazole, or
those groups containing three hetercatoms chosen from N, 0 or § such
as triazole, oxadiazole wherein the N on the hetercaryl group is
optionally substituted with R and the substituted aromatic
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substituents inclidé typical aromatic substituents selected from
hydroxy, alkoxy, halo or cyano and the heteroaryl group is attached to
a(CHZ)n via a carbon atom on the heteroaryl group; which forms a
compound of formula V { a pyrrole[3,4-bjquinoline) by refluxing the
above reactants im (1) ethanol or other suitable solvent for a 12 hour
period followed by reflux in acetic acid (AcOH). The compound of
formula V is then treated with methanesulfonic acid (Hesoaﬂ) in
refluxing methanol or other suitable solvent for an eighteen hour
period to form a compound of formula I wherein Rl or Rz is aryl as
defined above (Scheme 1); .

{b} to obtain a compound of formula I, by treating a
corresponding diester of formula IV, wherein RIB is (Ci-C3) alkyl,
vith a (Cl-C6)alkylaryl or {C1-C6)alkylheteroaryl substituted
hydrazine wherein aryl and heteroaryl are as defined above im (a} in
{1) refluxing ethanol and (2) refluxing acetic acid to form a compound
of formula I vherein R} or R® is selected from (Cl-Cé}alkylaryl
wherein aryl and hetervaryl are defined as above. The positiomal
isomers obtained in this process may readily be separated by
fractional acidification of meglumine/choline solutions (Scheme 2};

{c) to obtain a compound of formula I, by treating a
compound of formula IV, vherein Ris is (C1-C3) alkyl, with a
{C1-C6)alkyl substituted hydrazine wherein the alkyl group is further
substituted with substituents selected from OH, OR’‘, SR’,
or NR'R" in refluxing ethanol followed by treatment in refluxing =
acetic acid to form a compound of formula VI or VI’ wherein R’ or R2
is a substituted alkyl species as described above. The resulting
compounds (when Y is OH, SH or NHR) can then be further derivatized to
form compounds whgrein ¥ is NR‘COR", OCONR’, NR’COZR“, NRCONR’R™,
Co,R’, or CONRR’ or as further defined herein (Schewe 3). The
iscmeric mixture is treated with aguecus meglumine or agueous
neglumine/choline mixture to form a soiution which is further acidfied
with acetic acid to pl 6-7. The solid precipitate is then filtered

off to separate the 3-positional isomer while the filtrate is then

—
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further treated with acetic acid to a pH of around 5.5 to form a solid
which is the 2-positional isomer (VI').

(d) to obtain a compound of formula I as recited in (c)
above wherein the substituted alkyl group contains a heterocyclic
species, by (f} treating a corresponding compound of formula VI or VI’
vherein ¥ is {-0H) with a hydrohalogenic acid (HBr) to form the
corresponding halogenated species and (2) treating this compound with
aznucleophilic species to form a compound of formula I wherein Rl or
R

six- and/or seven-membered heterocyclic ring containing 1,2 or 3

is a(Cﬁz)nHeterocytle wherein heterocycle comprises a five- and/or

hetercatoms chosen from 0, N, or S wvherein an N on the heterccycle is
optionally substituted with R’ and a carbom or nitrogen atom on the
heterocycle may be substituted with R or R’ or to form a compound of
formula I with Rl as m(CHz)nNu vherein Nu is alsc equal to
ArNH-,R’NH-, ArQ-, ArS-, or other common nucleophiles which cam react
with an alkylbromide {Scheme 4). The halogenated intermediate
described herein is also used to prepare carboxylic acid and/or ester
derivatives thereof by reacting the bromo compound with sodium cyanide
and then hydrolyzing and or esterifying the resultant cyano compound.
{e) to obtain a compound of formula I via a novel process
as described herein is achieved according to the general procedure
described in Scheme 5 and specifically exemplified in Examples within
35-81. A 3-carboalkoxy-4-hydroxyquinoline-2-carhoxylic acid (prepared
from the corresponding dialkylester{IV¥’}) is reacted with thionyl -
chloride to form the corresponding 3-carboalkexy-2-acid chloride which
is reacted with either am arylhydrazine wherein aryl is as definmed
above (under the appropriate conditions as shown in the examples) or
an hetercaryl hydrazire wherein hetercaryl is as defined above (under
the appropriate conditions as shown in the examples). The solvents
used in the formation of the hydrazide include any amhydrous organic
solvent selected from, for example THF, toluene CHZCIZ, CH3C1 hexane
or any inert organic solvent. The present invention relates to a
novel process for producing the 2-substituted pyridazino quinolines of
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formula I (or II) wherein RI is aryl or hetercaryl comprising the
steps of (i) formiﬁg the 3-carboalkoxy-2-acid halide intermediate from
the corresponding dialkyl ester of formula IV’ and (ii)} reacting said
halide from step (i) with either an arylhydrazine whereim aryl is as
defined above under the conditions described in the examples or an
heterocarylhydrazine vherein heteroaryl is as defined above under the
conditions described in the examples to form a compound of formula II
wherein RL is aryl or hetercaryl. Variable amounts of the 3-isomer is
alse produced in this process. The above novel process optionally
goes through a novel key intermediate selected from a
3-carboalkoxy-4-hydroxy quinoline-2-carboxylic acid N-2-aryl (or
heteroaryl)hydrazide. The cyclization reaction from the acyl hydrazide
to the POD tricyclic ring structure is optimally performed im
methanesulfonic acid and methanol. However, lower molecular weight
alkyl sulfonic acids (C1-C4) and lower molecular weight alcohels
{C2-C6 allkyl) may alsc be used with optional cosolvents selected from,
but not limited te, THF or dioxane or eguivalent solvents which
solubilize the reactants. In addition, under some circumstances,
{e.g. with electron rich substituents on the arcmatic ring)
alternative acids, e.g. dilute HC1 in Hzﬁ, may also be utilized to
achieve cyclization. Furthermore, other organic solvents such as
ether, dioxane, Cﬁzclé, CH3CN, DKF or equivalent solvent, may also be
utilized to achieve coupling and cyclization. This intermediate is
preferrably used in the production of compounds of formula ITI wherein
Rl is aryl. The hydrazide may, depending upon the aryl or heteroaryl
substituents, proceed directly to the 2-substituted PQD or via the
5-membered pyrrole intermediate which then forms both the 2 and 3
substituted PQD. Electron donating groups om the aryl ting promote
selective formation of the 2-substituted PQD. Steric effects may also
influence the degree of selectivity. )

{£) to obtain a compound of fbrmula I via a novel process
as described herein is achieved -according to the general procedure
described in Scheme 6§ and specifically exemplified im non-limiting
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examples 42a, 43a aiid in examples 82-103 and'exampléé 138-142. A
2-pyrrolidinocarbamide quincline 3 carboxylic acid, prepared from
hydrolysis of the corresponding 3-methyl ester which is prepared by
reacting the corresponding 3 carbomethoxy guinoline 2 carboxylic acid
with dicyclohexylcarbodimide or other appropriate diimide coupling
reagent such as diisopropyl carbodiimide and pyrollidine, is reacted
with an Natabutoxycarbonylaﬂ’=2(Cﬂz)nﬁ (n=0-4} hydrazine (prepared
from the reaction of either (a) t-butylcarbazate and the desired C1-Cé
alkylaryl or a substituted alkyl aryl or am alkoxy alkyl compound
wherein the terminal alkyl carbon has a suitable leaving group
selected from halo (X) or triflate im a solvent such as DMF, Cﬂzclz or
CH3CN or equivalent and a base such as NEtB or, for n=0 {e.g. direct
n-aryl substitution), other groups which may readily react with
t-butylcarbazate to form a starting disubstituted hydrazine
twbutyIO(CO)onNmkl include any alkylaryl, aryloxyalkyl,
alkyloxyalkyl, alkyloxyalkyloxy or alkylheterocaryl recited herein
vherein the alkyl group has a suitable leavimg group (b) a suitable
aryl or substituted aryl hydrazine with di-t-butyl-dicarbonate in an
organic solvent {e.g. THF or equivalent) or {(c) (for m=l-4) a suitable
aryl or substituted aryl aldehvde or substitutes alkylaldehyde with
t-butylcarbazate in refluxing hexanes or eguivalent oxganic solvent to
form the corresponding imine which is then reduced with a reducing
agent (e.g. EH3 THF or LiAlHé)j to obtain a key intermediate hydrazide
vwhich is cyclized in CK3803H/THF or equivalent solvent to selectively
form a 2-substituted aryl or alkyl aryl PQD or substituted alkyl PQD.
This process may generally be utilized to selectively form a compound
of formula II. t-butylcarbazate is commercially available and the
Rlusubstituted t~butyl carbonate hydrazines are readily prepared.

_ {g) N-2 aryl and heteroaryl substituted isomers may readily
and selectively be prepared as shown in Scheme 7 by treating am aryl
or heteroaryl hydrazine with benzaldehyde followed by a reduction of
the hydrazide imine to form an N-aryl-N-benzyl substituted hydrazine.
This compound is then reacted with a 3-carboxyester-2-acid halide
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-quinoline to fori & key hydrazide intermediate, e.g.

3-carboalkoxy-4-hydroxy quinoline 2-carboxylic acid N-2-aryl(ocr
heteroaryl)-N-1-benzyl-hydrazide which is treated sequentially with
choline hydroxide or heat (86918006) and methanesulfonic acid or
equivalent acid vith or without a suitable solvent to selectively form
an N-2-aryl BQD.

It is noted that, in general, when unsymmetrical hydrazines

1 and 8% are different groups or

are employed, for example where R
vhere a monosubstituted hydrazine is employed, a mixture of products
{2-substituted versus 3-substituted) will be obtained unless the novel
processes recited herein are utilized. Such mixtures are separable by
standard {(for example chromatographic or recrystallization) technigues
known to the art and used for the purpose. A compound of formula I
vherein L is a heterocyclic moiety such as a 4-{Cl-C6)substituted
piperazine or 4-arylsubstituted piperazime or a phthalimido or ancther
commercially available nucleophilic heterocycle may be formed by
reacting the heterccyclic nucleophilic species with a 2- or 3-
halo({C1-C6alkyl)pyridazinc[4,5-b]quinolines of formula I, the latter
of which is prepared from the corresponding hydroxy species as
described in {d} above. As the following examples will show,
compounds within the scope of the present invention are prepared by a
variety of chemical synthetic steps or procedures. Key intermediates
are shown in the Schemes or described im the text. Examples 1-34
proceed generally from formula IV’ and produce, in a non-selective“
manner, via the intermediate V'’ {except for these examples which
displace or react with an N-2 hydroxy alkyl compound) the desired or
preferred N-2 aryl or substitiited aryl derivatives (e.g. Rl . aryl or
sub. aryl and n=0). N-2 benzyl or phenethyl compounds and substituted
versions thereof are also produced via this process. The isomers
produced in this process are readily separable. Other key )
intermediates in the early examples include the N-2 hydroxy alkyl PQD
which is further reacted with lower alkyl (Cl-4)-acids to form the
corresponding ester. The carbon chain bonded to the N-2 nitrogen may
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vary from 1-6 catbéii atoms with the hydroxy group on the terminal
position. N-2 aryl derivatives are alsc prepared in examples 35 etc.
vherein a key intermediate is the quincline 2-acid chloride which is
reacted with an aryl hydrazine to form, in some cases selectively, the
K-2 aryl PQD. ° 0f course N-methyl-glucamine or other salts (e.g.
choline, sodium etc.) are readily prepared from the corresponding
precursor. The intermediate generated from the acid chloride is the
3-carboalkoxy-4-hydroxyquinoline 2-carboxylic acid N-2 aryl(or sub.
aryl) hydrazide vhich, under favorable conditions, forms the N-2 arﬁl
substituted PQD. Improved conditions using 1 eq of the starting aryl
hydrazine are described in the examples. In general methanesulfonic
acid in methanol or THF has beemn utilized to cyclize the intermediate
hydrazide. Of course, any methexyphenyl species may be hydrolyzed
with HBr or other acid (e.g. Cﬂgsﬁgﬁ) to form the corresponding
hydroxy species.

The N-2 hydroxy alkyl PQD compounds are utilized to form the
corresponding N-2 haloalkyl PQD derivatives vhich are used as
intermediates to form, for example, the N-2 alkyl{Cl-Cé)thio
alkyl({Cl-C4) glycime receptor antagonists. The appropriate thiolate
anion in DMF is reacted with an N-2 halcalkyl PQD. Of course, amines,
amilineé or other heterocyclic or hetercaryl nucleophiles may react
with the N-2-alkyl{Cl-Cé}halc PQD to form the corresponding
nucleophilic substituted PQD. DHF or equivalent.organic solvent is
utilized in this process.

As exemplified in a non-limiting manner im Example 82, a key
process for selectively producing N-2 aryl, heteroaryl, substituted
alkyl or other species prepared from any N-2 intermediates involves
the initial production of a 2-pyrrolidimcamido substituted quinoline
which is formed from the corresponding 2-carboxy 3-carboalkoxy
guinoline. This compound or analogous compounds {e.g. with groups
equivalent to pyrrolidincamido} is hydrolyzed to form the
corresponding 2-pyrrolidincamide-3-carboxy guinoline which is then
coupled with the selected R1~N-N»C(0)@mt~buty1 hydrazine using a
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selected dimide fﬁéﬁ. DCC or equivalent) to form a key hydrazide
intermediate - e.g. 2-pyrrolidinoamido-3-carboxylic acideNRLHN(BGC)
hydrazide whith,-umder the cyclization conditions, forms the N-2
substituted PQD without any N-3 substituted PQD formed. The
hydrazines utilized in this process are readily prepared from
commercially available materials as described herein wherein either
t-butylcarbazate or di-t-butyldicarbonate are utilized to B0C one N of
the hydrazine depending upon whether Rl is aryl or alkylaryl ox
substituted alkyl or heteroaryl or alkyl hetersaryl. For example, the
benzyl or substituted benzyl compounds described hereim are readily
and conveniently prepared from the appropriate 2-pyrrolidinmcamide
3-carboxylic acid and the Nabenzylulstsbutyl carboxy hydrazine which
was actually prepared from the corresponding aryl alkylhalide and
t-butyl carbazate. t-butylcarbazate reacts readily toe displace the
halide or alcchol such as triflate to form the desired hydrazine.
Another intermediate and glycime receptor antagonist
includes N-2-aryl PQDs substituted with a cyano substitutent or
substituents. This moeity (CN) can be further manipulated to form
carboxylic acids, carbonyl halides, esters, amides, or tetrazoles. As
indicated previocusly, anion displacement (nucleophilic displacement)
is utilized to produce various heterocyclic compounds or benz or
heterovaryl benz derivatives thereof which are glycine receptor
antagonists. An N-2 halo{Cl-4) alkyl PQD is reacted with the selected
nucleophile (heterocyclic or heteroaryl wherein hetercaryl includes
for example, those compounds shown in the examples and described
herein) to form the corresponding N-2 Nucleophile-{Cl-4) alkyl PQD.
Certain N-2 heterccyclic PQDs can be further hydrolyzed to
form amido alcohols within the scope of the present invention. For
example, oxizolidine diones are readily hydrolyzed to the
corresponding amide alcohols as shown in Example 112 and Table 5. The
Formulae pages show some of the key intermediates recited herein. Key
intermediates include compounds of formula XI¥-XX. The present
invention relates to a process for producing a compound of formula II
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comprising:
{a) treating a compound of formulz V or XIV with an acid selected
from a lower alkyl(Cl-C4) sulfonic acid in a suitable organic solvent;

T

(b) treatimg a compound of formula IV’ with an alkylaryl or
alkylheteroaryl hydrazine in 2 polar solvent and a mild acid; or

{c) treating a compound of formula VI’ wherein Y is selected from
-0H, -SH or NHR wherein R is {C1-Cé4)alkyl with a reagent selected from
(1) RZNC(U)CI; or {ii) RC(0)X; or (dii) ROC({0D)Ci; or (iv) HBr/Na£N1H20
or ROH; or (v) BNCO or R'R'NC(0)}CL or other electrophilic group as
recited herein to form, in particular, a compound of formula XXI; or
{d) treating a compound of formula XV vherein X is halogen with a
nucleophilic reactant selected from heterocycle or benz or
heteroarylbenz derivatives thereof; or

{(e) treating a compound of formula XXII with a substituted hydrazine
te form a compound of formula XVIXI in am organic solvent under the
appropriate conditions; or

(£) treating a compound of formula XVIII with a coupling reagent
selected from a diimide with a disubstituted hydrazine of the formula
R’-NIHNHC({0)0t-butyl in an organic selvent in the presence of an
appropriate acid or

{g) further treating a compound of formula II as claimed in claim 2
wherein the compound contains a phenyl ring substituted with a methoxy
group or groups with am acid to form a phenclic substituent or
substituents or further treating & compound of formula II wherein the
compound is a non-salt form with a pharmaceutically acceptable base to
form a pharmaceutically acceptable salt or further treating a compound
of formula II wherein the compound contaims a phenyl ring substituted
“with a cyano group or groups with {i) a base to form a carboxlic acid
substituent or substituents or (ii) an acid to form an amide
substituent or (iii) an azide to form a tetrazole substituent wherein
the carboxlic acid moiety may be further treated with a halegemating
agent and a substituted amine of formula HNR’R"™ to form a substituted
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amide substituent or the carbﬁxylic acid moiety may be further treated
with an alcohol (CI-C6) inm the presence of am acid to form an ester
substituent (C1-C6) or

(h) further treating a compound of formula II wherein the compound
contains an oxozolidine dione with a base in aqueous solutiom to form
an amido alcohol substituent as ¥ off the (Cﬁz)n carbon chain with mn
equal to 1-4; or

(1) further treating a compound of formula IT vherein the compound
contains a sulfide molety with an oxidizing agent under the
appropriate conditions to form an S(@)l or 3(0)2 moiety.

If not commercially available, the necessary starting
materials for the procedures such as that described above may be made
by procedures which are selected from standard organic chemical
technigques, techniques which are analogous to the synthesis of kmown,
structurally similar compounds, or techmiques which are analogous to
the above described procedure or the procedures described in the
examples.

Certain diesters of formula IV fer use in reacting with
substituted hydrazine to make a compound of formula I, can be made by
treating a compound of formula VII with a suitable base, such as an
alkali metal alkoxide (e.g., potassium t-butoxide) in a suitable
solvent such as t-butanocl to effect ring closure and thereby yield the
desired diester. In said compound of formula VII, the value of ¥
corresponds to the following to yield a corresponding value for Z as
noted: '

a. CHO if a value for Z of hydrogen is desired;

b. coor'? 13 is (€1-€3)alkyl if a value for Z of
hydroxy (or the tautomerically equivalent oxo) is desired; (It is
noted that higher alkyl esters can be employed, but they do not
provide any synthetic advantage.)

€. CSORls or 885315 if a value for Z @f:thi@hydr@xy (SH) is
desired; and

wherein R
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d. CN if & value for Z of aminc is desired.

The compound of formula VII need mot be isolated to make the
corresponding compound of formula IV’. Rather the diester of formula
1Y’ can be made in a one-pot process without separating the compound
of formula VII' from the reaction mixture.

A diester of formula IV’ wherein Z is hydroxy (or oxo)} can
also be made by treating an isatoic anhydride of formula X directly
with a sodium or potassium salt of a (CieC3)dia1ky1 (e.g. diethyl}
ester of 2-oxosuccinic acid in a suitable solvent such as
dimethylformamide.

A diester of formula IV’ wherein Z is thiohydroxy can be
made by treating a corresponding diester of formula IV wherein R3 is
hydroxy with Lawesson’s reagent, 2,4-bis(é-methoxyphenyl)-1,3-dithia-
2,4-diphosphetane-2,4~disulfide, in a suitable solvent such as tocluene
or dimethoxyethane and at a temperature im the range of 50-110 °C.

A substituted imide of formula V’ vherein the B-ring N loses
its X and Z is, for example, Nﬂé can be made by treating a diester of
formula IV’, wherein the value corresponding to Z is a halo group such
as chloro or bromo, with ammonia which forms the corresponding
phthalimide which is them further reacted with arvlhydrazine toc form
V’ which is then reacted in typical fashion (Scheme 1) to form the
final pyridazimequinoline.

4 compound of formula VII, wherein Y is CN, CHO, CGORLS,
CSOR™ -, or ﬁSSRl5 wherein RIS is a C1-C10 alkyl, alkenyl or alkynyl
group can be made by treating a c@rresp@nding ortho amine of formula
VIII with a dialkyl acetylemedicarboxylate, such as dimethyl

15

acetylenedicarboxylate, in a suitable solvent such as a
{Ci-Cé)alcohol. As solvent, t-butamol is preferred.
An ortho amine of formula VIIi‘can be made by esterifying a
corresponding acid of formula VIII’ by comventional methods. An acid
" of formula VIII’ can in turn be made by deprotecting a corresponding
compound of formula VIII® wherein the amino group has been protected
with a conventional protecting group Pr (such as tert-butoxycarbonyl,
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t-B0C). A c@mpound 6f formula vIII® can in turn be made by
sequentially reacting an amine of formula IX first with two
equivalents of an organolithium compound (for example t-butyllithium)
to form a dilithiated species which can be carboxylated by reacting
with carbon di%xide. An amine of formula IX can be prepared by
protecting a corresponding (unprotected) amine by conventional
methods.

An ortho amine of formula VIII, vherein Y is COORlS, ¢
also be made by a process which differs from that described

an

immediately above in that the esterification step is effected by using
a base (for example, sodium hydride) followed by an alkylating agent
RISX on the protected acid of formula VIII" rather than on the acid of
formula VIII’.

An ortho amine of formula VIII’, wherein Y is 600315, can
also be made by treating a corresponding isatoic anhydride of formula
X with base {(such as an alkali metal hydroxide} im alcchelic solvent
Lo,

An isatoic anhydride of formula X can be made by treating an

of formula R

isatin of formula XI with chromium trioxide in the presence of acetic
anhydride, or with a peroxycarboxylic acid such as the magnesium salt
of monoperoxyphthalic acid, and in a suitable sclvent such as acetic
acid.

An isatin of formula Xi.can be made by cyclizing a
hydroxyimino acetamide of formula XIT in concentrated sulfuric acid at
a temperature of 60-80 °C.

4 hydroxyimino acetamide of formula XII can be made by
treating an amine of formula XYII with chloral hydrate in the presence
of sodium sulfate and hydroxylamine hydrochloride and in a suitable
solvent such as water. The N-t-butoxy carbonyl hydrazines utilized in
the present invention may be prepared according to the procedure set
forth in Example 82C. For example, N-t-butoxy carbonyl-N’-
peatafluorcbenzylhydrazine; N-t-butoxy carbonyl-N’-2-~cyancbenzyl-
hydrazine; N-t-butoxy carbonyl-N’-3-chlorobenzyl hydrazine; N-t-butoxy
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carbonyl-N’-3,5-dit¢ifluoromethyl benzyl hydrazine; N-t-butoxy
carb@mylaN'a3sphen§ipropylhydrazime; N-t-butoxycarbonyl-N’ -4~
methylbenzyl hydrazine; N-t-butoxy carbonyl-N’/-4-trifluoromethylbenzyl
hydrazine; N-t-butoxy carbonyl-N’-4-cyanchenzyl hydrazine; and
N-t-butoxy carbonyl-N’-2 4-dimethylphenyl hydrazime. The present
invention, therefore, also relates to these novel hydrazine moieties
and to processes for their pmoﬁuctidn and use as intermediates to
couple with the key intermediate 2-pyrolidinocarbamide quinoline
3-carboxylic acid tc form a compound of formula II via a novel and
inventive process as described herein which selectively forms the
N-2-substituted PQD. The intermediate hydrazines utilized to prepare
N-2-aryl or N-2-substituted aryl PQDs may also be prepared according
to the non-limiting example 42a. N’‘-t-butoxy carbenyl-N’-aryl or
substituted aryl compounds are produced via this nevel process to
enable selective formation of the N-2-substituted PQDs. This process
may be the preferred route to aryl substituted compounds claimed and
recited herein.

It is noted that many of the starting materials for
synthetic methods as described above are commercially available and/or
widely reported in the scientific literature.

Examples of suitable pharmaceutically acceptable salts are
salts formed with bases which form a physiologically acceptable
cation, such as alkali wetal (especially lithium, sodium and
potassiom), alkaline earth metal (especially calcium and magnesium),
aluminum an¢ ammonium salts, as well as salts made with appropriate
organic bases such as choline hydroxide, triethylamine, morpholine,
piperidine, ethylenediamine, lysine, ethanclamine, diethanglamine,
triethanolamine, N-methyl-D-glucamine (meglumine), arginine, and
tris(hydroxymethyl )aminomethane. “Choline and meglumine sodium and
potassium salts are preferred. Choline sodium and potassiwm salts are

especially preférred. -

"
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¥hen usd#d to intervene therapeutically following a sﬁtoke, a
pyridazinedione of formula I generally is administered as an
appropriate pharmaceutical composition which comprises a compound
aceording to the invention as defined hereinbefore together with a
pharma@euticaiiy acceptable diluent or carrier, the composition being
adapted for the particular route of administration chosen. Such
compositions are provided as a further feature of the invention. They
may be obtained employing conventional procedures and excipients and
binders and may be in a variety of dosage forms. For example, they
may be in the form of tablets, capsules, solutions or suspensions for
oral administration; in the form of suppositories for rectal
administration; in the form of sterile soclutions or suspensiocms for
administration by intravenous or intramuscular injection or infusion;
and in the form of powders together with pharmaceutically acceptable
inert solid diluents such as lactose for administration by
insufflation.

The dose of a compound according to the invention which is
administered will necessarily be varied according to principles well
known in the art taking account of the route of administration, the
severity of the postischemic disorder, and the size and age of the
patient. In general, a compound of according to the invention will be
administered to a warm blooded animal (such as man) so that an
effective dose is received, generally a dose in the range of about
0.01 to about 100 mg/kg body weight. For example, if the compound-is
administered intravenously, it is administered in the range of about
0.01 to about 10 mg/kg body weight. If it is administered orally, it
is administered in the range of about 0.5 to about 100 mg/kg body
welght.

It will be apparent to those skilled inm the art that a
compound according to the invention can be co-administered with other
therapeutic or prophylactic agents and/or medicaments that are not
medically incompatible therewith.

The actions of compounds according to the invention as
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antagonists at the glycine receptor of the NMDA receptor complex can
be shown by one or more standard tests such as the | Hlaglycime
binding assay (Test 4) and by tests im vivo such as ischemia induced
by earotid occlusion in the gerbil model {Test B). In addition to
these tests, compounds of the invention are assayed in the red nucleus
test (Test C) and in the Rat Middle Cerebral Artery test (Test D).
These tests confirm that compounds of the invention are NMDA receptor
antagonists in vitro and in vivo. Certain compounds of the invention
are highly potent NMDA receptor antagomists. Some of the recited
compounds (i.e. 3-{2-Acetoxyethyl), 3-(p-methoxyphenyl}, or
3-(p-hydroxyphenyl)7-chloro-4-hydroxy-1,2,5,10-tetra~
hydr@pyridazin@ﬁ4 5-bjgquinoline-1,10-diones) have ICSG's in the
i H]Gly test of greater than 100 micromolar and are thus less active
than their more potent counterparts. In particular, the compounds of
the present imvention with Rl as an alkyl, aryl or heterscycle as
defined herein and RZ as H are highly potent NMDA receptor (Glycine)
antagonists.
Test A

In the ﬁsﬁlwglycine binding assay, neuronal synaptic
membranes are prepared from adult {(about 250 g) male Sprague-Dawley
rats. Freshly dissected cortices and hippocampl are homogenized in
0.32 ‘¥ sucrose (110 mg/mlL). Synaptosomes are iselated by
centrifugation (1000 xg, 10 min), the supernatant is pelleted (20,000
xg, 20 min) and resuspended in double-distilled water. The suspension
vas centrifuged for 20 minutes at 8,000 xg. The resulting supernatant
and buffy coat are washed twice (48,000 xzg, 10 mins, resuspension im
double-deionized water). The final pellet is quickly frozem (dry
ice/ethanol bath} under double-deionized water and stored at -70 °C.

On the day of the experiment, thawed symaptic wembranes are
h@m@genized with a Brinkmann Polytron (tm, Brinkmann Instruments,
Westbury, N.¥Y.) tissue homogenizer in 50 millimelar
tris(hydroxymethyl)aminomethane citrate, pH 7.1. The membranes are
incubated with §.04% Sufact-AMPS Xi00 (tm, Pierce, Rockford, IL) in
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buffer for 20 mifitites at 37 °C and washed six times by centrifugation
(48,000 xg, 10 min) and resuspended in buffer. The final pellet is
homogenized at 200 mg wet weight/mlL of the buffer for the binding
assay.

For [°H]-glycine binding at the N-methyl-D-aspartate
receptor, 20 nanomolar [3HEmglycine (40-60 Ci/mmol, New England
Nuclear, Boston, MA) is incubated with the membranes suspended in 50
millimolar tris (bydroxymethyl)aminomethane citrate, pH 7.1 for 30
minutes at 4 °C. Glycine, 1 millimoclar, is used to define the
nonspecific binding. Bound [3H]«g1ycine is isclated from free using a
Brandel (Biowedical Research and Development Laboratories,
Gaithersburg, M¥D) cell harvester for vacuum filtration over glass
fiber filters (¥hatman GF/B from Brandel, Gaithersburg, MD) presoaked
in 0.025%7 polyethylenimine. The samples retained on the glass fiber
fllters are rinsed 3 times with a total of 2.5 ml ice cold buffer.
Radioactivity is estimated by liquid scintillation counting. ICsq
values are cbtained from a least-squares regression of a logit-log
transformation of the data. Typical ICSQ values for compounds of the
invention are usually less than 50 uM (micromolar) amd are illustrated
by the compound of Example 1 (ICg,= 40 wl), Example 2 (185930.50 uM),
and Example 10 (1050= .12 u¥). The other examples disclosed herein
are glycine antagonists.

Test B

Yhen testing in vivo using the gerbil ischemic model, adult
female Mongolian gerbils (50-70 g) are amesthetized with 2 to 3 %
halothane. The bilateral common carotid arteries at the neck are
exposed and occluded with microaneurysm clips. After 10 mim (unless
specified), the clips are removed and the blood flow through the
carotid arteries is restored and the skin is sutured. Test compounds
are administered intraperitoneally both pre- and post-occclusion, for
example 45 minutes before and 5 minutes after ccclusion of the carotid
arteries. Sham-operated animals are treated in the same manner except
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that the arteries 4té not clamped. Gross behavioral observationms
along with motoxr activity are recorded for 2 hr on the first (24 hr)
day following the occlusion. After 4 days, subjects are sacrificed
(decapitation), brains are removed, fixed, sectioned and stained with
hemat@xylin/eésin and cresyl violet.

The brain sections are rated for neuronal damage in the
hippocampus using the following rating scale:

0 = undamaged, normal

1 = slight damage {up to 25%) - restricted to CAl/subiculum
border '

2 = moderate damage (up to 50%) -~ obvious damage, restricted
to less than half of CAl field

3 = marked damage (up to 75%) - involving greater than half
of CAl field

4 = damage extending beyond CAl field

Sections (7 micron) are evaluated from each brain.
Oceasionally, asymmetrical damage may be noted and the rating assigned
is the average score of the two sides. The average brain damage
rating score for each group is recorded, and the damage scores of the
drug treated group are compared to the vehicle-treated group using
Wilcoxon-Rank Sum test.

Typical values in this test for compounds according to the
invention are illustrated by the following results: 35%
neuroprotection (relative to shammoperated control) for the compound
of Ezample 4, and over 80% neuroprotectiom for the compound of Example
10, when each compound was administered intraperitoneally (ip) at a

level of 10 mg/Kg body weight according to the above regimen.

Test C

=

Red Nucleus Test



45

The purpose of this test is to determime the effects of
intravencusly administered glycine antagonists on the NMDA-induced
excitatory response of red nucleus cells. HA-966 (raﬁemic) and CGP
37849 are reference agents that have been shown active in this test
(ID50s of 7.9 and 1.7 mg/kg iv, respectively).

The procedure for the red nucleus test is as follows. Rats are
anesthetized with chloral hydrate (400 mg/kg ip) and the femoral vein
is catheterized for iv drug administration. Five-barrel micropipettes
are stereotaxically positioned in the red nucleus. Typically, three
to four of the five barrels are filled as follows: the recording
barrel with 2M potassium citrate, the current balancing barrel with 4M
NaCl, the drug barrel with 25mM NMDA, and another drug barrel with
2.5mM guisqualic acid (QA is only used in selectivity studies). NMDA
is iontophoretically applied with an ejection current that is adjusted
depending on the sensitivity of each individual red nucleus cell. The
NHDA is cycled on and off (usually 30 - 60 sec. on and 60 - 120 sec.
off) and the firing rate of the cell during each period is recorded.
Once the baseline firinmg rate of the cell has been established, the
test drug is administered iv. The effect of the drug on the
NiDA-induced excitatory response of the red nucleus cell can be both
gualitatively and quantitatively evaluated from the recordings and the
rav data accumulated. Compounds of the invention exhibited a
significant antagonist response.

Test D | -
Rat Middle Cerebral Artery Test

Male SHR rats weighing 280-320 g are used for these studies. The
method used for permanent middle cerebral artery (MCA) occlusion is as
described by Brint et al (1988). Briefly, focal ischemia is produced
by occluding first the left common carotid artery and then the left
middle cerebral artery just superior to the rhinal fissure.

Following occlusions, drugs are administered intravenously via jugular
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. catheter. Twenty-four hours after H¥CA/common carotid artery
occlusion, the animals are sacrificed and their brains quickly
removed. Coronal sections of 1 mm thickness are cut using a vibratome
and stained with 2,3,5, triphenyl, 2H-tetrazolium chloride (TTC) dye.
Pollowing staining, mecrotic tissue is readily distinguished from the
intact brain and the area of infarcted cortex can be traced om an
image analyzer. The infarct volume for each section is quantified
vith an image analyzer, and the total infarct volume is calculated
with a program that summed all interval volume. See §. Brint et al.
J. Cerebral Blood Flow 8:474-485 (1988). The statistical analysis of
the difference between the volume of ischemic damage in the vehicle
control and drug-treated animals is analyzed by studemt’s-t-test. All
data are presented as the mean + S.E. of the mean for n animals.
Compounds of the invention reduced ischemic damage.

The invention will now be illustrated by the following
non-limiting examples. In the Examples, unless stated otherwise:

' (i) temperatures are given in degrees Celsius (°C};
operations were carried out at room or ambient temperature, that is,
at a temperature in the range of 18-235 °C;

{i1} evaporation of soclvent was carried out using a rotary
evaporator. under reduced pressure (600-4000 Pascals; 4.5-30 mm Hg)
with a bath temperature of up to 60 °C;

{(i11) flash chromatography was carried out on Herck
Kieselgel (Art 9385) and column chromategraphy on Merck Kieselgel 60
(Aft 7734); [these materials were obtained from E. Merck, Darmstadt,
¥. Germany]; thin layer chromatography {TLC) was carried out om
Analtech 0.25 ms silica gel GHLF plates (Art 21521), obtainable from
Analtech, Newark, DE, USA;

{iv) in general, the course of reactions was fo%lowed by
TLC or HPLC and reaction times are given for illustration only;

{(v) mwelting points are uncorrected and {d) indicates

decomposition; the melting points given are those obtaimed for the
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materials prepared as described; polymorphism may result in isolation
of materials with different melting points in some preparations;

{(¢i} all final products were essentially pure by TLC or
¥PLC and had satisfactory muclear magnetic resonance (NMR) spectra
{300 HHz g MR in D-DNSO unless othervise specified) and
microanalytical data;

{vii) yields are given for illustration only;

{viii) reduced pressures are given és absolute pressures in
Pascals (Pa); other pressures are given as gauge pressures in bars;

(ix) chemical symbols have their usual meanings; the
following abbreviations have also been used: v (volume), w {weight);
mp (melting point), L [liter(s)], mb (milliliters), wM (millimoles), g
[gram{s)], mg [milligram(s)], min (minutes), h (hour); and

(x) solvent ratios are given in volume: volume (v/v) terms.

¥ith respect te N-2 aryl compounds within the scope of this
invention, ortho~substituents on the phenyl ring had a profound effect
on the solubility (aqueous) of glycine receptor antagonists. In
particular, ortho methyl substituents increased solubility and in vive
activity. In addition, the route presented in Scheme 7 (infra)
provided an efficient process for producing the N-2 hetercaryls within
the scope of the present invention. Applicants’ invention further
relates to a process for cleaving N-benzyl groups with methanesulfonic
acid.
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Bxample 1. 7-Chlekésl-hydroxy-3-(2-hydroxyethyl)-3,4,5,10-tetrahydro-
pyridazinoj4,5-b]quinoline-4,10-dione.

To a stirred mixture of dimethyl 7-chloro-4-hydroxy-quincline-
2,3sciicarboxylﬂate {50.0 g, 0.169 N, in ethanol (750 mL) was added
2-hydroxyethylhydrazine (286 g, 3.38 ¥ of 90% pure material). The
resulting dark brown mixture was stirrved at reflux for 18 hr and then
allowed to cool to room temperature without stirrimg. The mixture was
filtered, and the collected solids were washed once with ethanol and
then refluxed for 3 hr im glacial acetic acid (1.0 L). The resulting
mixture was alloved to cool to room temperature and then was filtered
to separate a yellow solid. This material was dried overmight im
vacuo to provide (41.83 g) a mixture of the isomeric 2- and
3-(2-hydroxyethyl) compounds as a yellow solid. This mixture was
split into two fractions of 20.23 g and 21.6 g. The smaller fraction
{20.23 g) was dissolved with vigorous stirring in water (270@ k)
containing N-methylgincamine (54.0 g). This solution was carefully
acidified with glacial acetic acid until the pH just reached 7.0, and
the precipitate which formed during the acidification was separated by
filtration. The collected solids were washed once with water, dried,
and saved. The filtrate and wash were also combined and saved. The
larger (21.6 g) of the twe origimal fractiomns was likewise dissolved
in water (2880 mlL) containing N-methylglucamine {57.6 g) and similarly
acidified with glacial acetic acid to pH 7.0 to provide a secomd crop
of solids. The filtrate and wash from this acidification were also
combined and saved. The two crops of collected solids were combined
to provide the title 3-(2-hydroxyethyl) compound as a bright yellow
solid (19.27 g, 37e02). Recrystallizaton of a portion of this
material from acetic acid provided an analytical sample of the title
compound as bright yellow crystals, mp 377-378°C; MS(CI}: 308 (M+H).
Analysis for 813H10C1N304: Calculated: C, 50.75; H, 3.28; N, 13.66;
Found: C, 50.65; H, 3.39; N, 13.78; NMR: 13.19 (s, 1H,
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exchangeable), 12.32 (s, 1H, exchangeable), 8.22 (d, J = 9.0 Hz, 1H),
8.15 {d, J = 1.8 Kz, 1H), 7.56 (dd, J = 9.0, 1.8 Hz, 1H), 4.83 (br s,
1H, exchangeable), 4.10 (t, J = 5.7 Hz, 2H), 3.75 (t, J = 5.7 Hz, 2H).

The starting dﬁmethyl 7-chloro-4-hydroxyquinoline-2,3-dic-
carbozylate was prepared as follows:

a. dimethyl 7-chloro-4-hydroxyquincline-2,3-dicarboxylate.

A stirred mixture of methyl 2-aminc-é-chlorobenzoate (2.50 g,
13.5 wi) and'dimethyl acetylenedicarboxylate {2.05 g, 14.4 wl¥) in
t-butanol (22 ml) was refluxed for 7 hours under a nitrogen
atmosphere. After adding additiomal dimethyl acetylenedicarboxylate
{1.16 g, 8.13 m¥) and refluxing ancther 2.5 hours, the reaction
mizture was allowed to cool to room teﬁperature and potassium
t-butoxide (1.56 g, 13.9 mi) was added in one portion. A precipitate
formed and the resulting mixture was refluxed for 1.3 hours. The
mixture was cooled to room temperature and filtexed to separate the
solids, which were washed with t-butanel and ether. The solidé'were
dissolved in water and acidified with IN sulfuric acid to form a
precipitate. The resulting mixture was extracted with methylene
chloride and the combined extracts were washed with brime and water,
dried (Hgsoé), filtered and concentrated to give a green solid.
Recrystallization of this material from methanol provided dimethyl
7-chloro-4-hydroxyguineline-2,3-dicarboxylate (1.15 g, 28.%4) as an
off-white solid, mp 232-233 °C; MS (CL}:296 (M+H). Analysis for
C,.H,.CINC.: Calculated: C, 52.81; H, 3.41; N, 4.74; Found:

13710 3
C, 52.75; H, 3.47; N, 4.69.

Ezample 2. 7-Chloro-4-hydroxy-2-({2-hydroxyethyl}-1,2,5,10-tetrahydro-
pyridazino[4,5-b}quinoline-1,10-dione.

All of the filtrates and washes saved from Example 1 were
combined and further acidified with glaclial acetic acid to pH 5.0.
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The precipitate Which formed was collected, washed with vater, and
dried to provide the title compound as a pale yellow solid (12.27 g,
23.5%). Recrystallization of a portion of this material from acetic
acid provided an analytical sample of the title compound as an
off-white crys%alline solid, mp 335-336°C; MS(CI): 308 (M+H).
Analysis for C13H1001N30&: Calculated: C, 50.75; H, 3.28; N, 13.66;
Found: €, 50.54; H, 3.39; N, 13.65; NMR: 12.53 (br s, 1H,
exchangeable), 11.87 (br s, 1H, exchangeable), 8.17 (d, J = 8.7 Hz,
1H), 8.04 (s, 1H), 7.45 (4, J = 8.7, 1H), 4.82 (br s, iH,
exchangeable), 3.99 (t, J = 6.1 Hz, 2H), 3.70 (t, J = 6.1 Hz, 2H).

[

Example 3. 2-(2-Acetoxyethyl)-7-chloro-4-hydroxy-1,2,5,10-tetrahydro
pyridazino[4,5-b]quinoline-1,10-dicne.

4n orange suspension of 7-chloro-4-hydroxy-2-(2-hydroxyethyl)-
1,2,5,10-tetrahydropyridazino{4,5-bjquinoline-1,10-dione (0.250 g,
0.81 mM) in a 30X solution of hydrobromic acid inm glacial acetic acid
{5 mL) was gently refluxed for 16 hours under mitrogen. The mixture
was cooled to room temperature and diluted with water (20 mL) to form
a precipitate. The collected solids were washed with water and
methanol and then dried to give the title compound (0.242 g, 86%) as a
tan solid, mp = 307-309°C; HS(CI): 350 {d+H). Analysis for
815H12C1N3@S - 0.2 CH3COZH= Calculated: C, 51.10; H, 3.57; N, 11.60;
Found: C, 50.81; H, 3.45; N, 11.86; NMR: 12.64 (br s, 1H,
exchangeable), 11.%91 (br s, 1H, exchangeable)}, 8.14 (d, J = 8.64 He,
14), 8.02 (d, J = 1.74 Hz, 1H), 7.43 (dd, J = 1.74, 8.64 Hz), 4.32 (t,
J = 5.54 Hz, 2H), 4.13 (t, J = 5.54 Hz), 1.98 (s, 3H}.

Example 4. 7-Chloro-4-hydroxy-2-{2-phthalimidoethyl}-1,2,5,10~
tetrahydropyridazine{4,5-b]-quincline-1, 10-dione. -

2-(2-Bromoethyl)-7-~chloro-4-hydroxy-1,2,5,106-tetrahydro-
pyridazino{4,5-b}-quincline-1,10-dione (5.00 g, 13.50 mM) and
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potassium phthaliside (10.50 g, 56.70 mX} were stirred and refluxed in
DXF (100 mL) for 22 hours. The cooled yellow suspension was poured
into dilute hydrochloxic acid (IN, 1.0 L) with good stirring. A white
precipitate formed and was collected. This solid was resuspended in
aquecus methan%l.(suz, 1.0 L) and stirred/sonicated to give a fine
white suspension. Filtration and resuspension in methamol (0.25 L)
gave a free-flowving white suspension after sonication and brief
wareing. The solids were finally collected and washed with methanol
to give the title compound (4.65 g, 79%) as a white powder, mp
349-352°C; MS(CI)}: 437 (M+H). Analysis for CZIH13CIN405 * 0.35 H,0 -
0.10 CﬁgﬂH: Galculated: C, 56.78; H, 3.18; N, 12.53%; Found:

C, 56.40; ¥, 2.76; N, 12.59; NHR: 12.54 (br s, 1H, exchangeable),
11.88 (br s, 1H, exchangeable), 8.11 (d, J = 8.67 Hz, 1H), 8.00 (br s,
1H), 7.83 (s, &H), 7.42 (d, J = 8.67 Hz, 1H), 4.13 (br m, 2H), 3.93
{br m, 2K).

The starting 2({2-Bromoethyl)-7-chlore-4-hydroxy-1,2,5,10-tetra~
hydzropyridazine[4,5-b]jquinocline-1,10-dione was prepared as follows:
a. 2{2-Bromoethyl)-7-chloro-4-hydroxy-1,2,5,10-tetrahydro-
pyridazino-[4,5-b]quincline-1,10-dione.

7-Chloro-é-hydroxy-2-({2-hydroxyethyl}-1,2,5, 10-tetrahydro-
pyridazino-[4,5-b]jquincline-1,10-dione (8.00 g, 26.00 mM) was stirred
in a mizxture of agueous hydrobromic acid (50%, 80 wmlL), 30% hydrobromic
acid in glacial acetic acid {160 wmL) and methanesulfonic acid (8 ml)
to give a red solution. This solution was refluxed for 20 hours
during which time a precipitate formed. The yellow suspension was
cooled to room temperature and stirred for 2 hours. The solids were
collected and washed with acetomitrile/ether and ether and air dried
to give the title bromocethyl compound (8.40 g, 88%} as an off-white
powder, MS(CI}: 370 (M+H). NMR: 13.00 (br s, 1H, exchangeable),
8.23-8.18 (m, 2H), 7.60 (dd, J = 2.04, 5.73 Hz), 5.20 (t, J = 9.37 Hz,
2H), 4.66 (t, J = 9.37 Hz, 2H).
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Example 5. 7-Chilokg<l-hydroxy-3-phenyl-3,4,3,10-tetrahydro-

pyridazino{4,5-b]-quinocline-4, 10-dione, choline salt.

6-Chloro-2-aniline-2,3,4,9-tetrahydro-1li-pyrrolo{3,4-bj-
quimalimeal,3:§atrione {1.70 g, 5.00 mM) was stirred in methanol
{0.85 L), and methanesulfonic acid (85 nl) vas added. The yeilow
suspension was heated to reflux for 16 hours and cooled to room
temperature. The resulting mixture was filtered (the filtrate was
saved for use in Example 6), and the collected solids were washed with
methanol and dried to give 7-chloro~4-hydroxy-3-phemnyl-1,2,5,10-
tetrahydropyridazino{4,5-b]-quinocline-1,10-dione (0.48 g, 28%) as a
yellov powder. This powder was stirred in methanol, and choline
hydroxide (45 weightZ in methanol, 0.5 mlL) was added to give an amber
solution. This solution was concentrated and the residue diluted with
toluene and concentrated. The residue was diluted with tolueme and
concentrated two additional times, and the resulting solid residue was
triturated with ethanol/toluene (20%, 25 mL) to provide a crystalline
solid. The solid was collected to give the title compound (0.49 g,
78%Z) as a yellow powder, mp 253-257°C; MS{CI): 340 (¥+H). Analysis
for Cy,H,,CIN,0, - CcH, NO - 0.30 H,0: Calculated: C, 58.90; H,
5.31; N, 12.50; Found: C, 58.88; H, 5.18; N, 12.41; MMR: 15.00 (s,
18, exchangeable), 8.22 (d, J = 8.79 Hz, 1H), 7.85 (d, § = 2.01 Hz,
18), 7.61 (d, J = 7.53 Hz, 2H), 7.45 (t, J = 7.53 Hz, 2H), 7.38-7.28
(m, 2H), 5.31 (s, 1H, exchangeable}, 3.83 (br m, 2H), 3.39 (br m, 2H),
3.10 (s, 9H).

The starting 6-Chloro-2-aniline-2,3,4,9-tetrahydro-1H-
pyrrolo{3,4-bjguinoline-1,3,9-trione was prepared in the following

manners:

a. 69Ch10t@u2~anilinc«2,é,4,9=tettahydronlgapyrralcE3,4mbﬁ~
guinoline-1,3,9-trione.-
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To a stirred suspension of dimethii 7-chloro-4-hydroxy-
quinoline-2,3-dicarboxylate {2.50 g, 8.45 wH) in ethanol (35 ml) was
added phenyl hydrazine (5.82 mL, 59.20 m¥) to give a brown solution.
This sclution was heated to reflux for 16 hours during which time a
precipitate formed. The suspension was filtered hot, and the
collected solids were washed with ethamol to give the phenyl hydrazine
salt of the title compound as a white powder (2.10 g). This material
was stirred and refluxed in glacial acetic acid (50 ml) for 2 hours.

°

The resulting yellow suspension was cooled to room temperature and
filtered to give the title compound (1.70 g, 59%) as a yellow solid,
mp 397°C; KBS(CI): 340 (H+H). Anmalysis for CI?HLDCIN3033 Calculated:
C, 60.10; H, 2.97; N, 12.40; Found: C, 59.96; H, 2.79; N, 12.45; NMR:
13.80 (br s, lH, exchangeable}, 8.54 {s, 1H, exchangeable), 8.23 (d, J
= 8.70 Hz, 1H), 7.89 (d, J = 1.89 Hz, 1H}), 7.58 (dd, J = 1.89,

8.70 Hz, 1H), 7.18 {t, J = 8.01 Hz, 2H), 6.82 (m, 3H).

Example 6. ?uchlqro»émhydroxy-Zmphenylﬂ1,2,5,10¥tetrahydrac
pyridazino(4,5-b]quinoline-1,10-dicne.

The saved filtrate from Example 5 was diluted with water
{0.80 L}, and the resulting tan suspension was stirred for I hour.
The sovlids were collected and washed with agueous methanol (50%) to
give the title compound (1.20 g, 71%) as an off-vhite powder, mp
347-349°C; NS(CI): 340 (M+H). Analysis for cl?nlgcln3m3 - 0.10 h;0:
Calculateds C, 539.80; H, 3.01; N, 12.30; Found: C, 59.64; 0, 2.76;
N, 12.27; N¥R: 12.8 (br s, 1H, exchangeable}, 12.1 {(br s, 1H,
exchangeable), 8.16 (d, J = 8.67 Hz, 1H), 8.06 (d, J = 1.80 Hz, 1IH),

7.56-7.33 (m, 6H).

Example ?; ?-Chl@ro-l~hydroxy=3n(éwmethoxyphenyljm3,é,5,IO»tetra"
hydropyridazino[4,5-b]quinoline-4,10-dione.

6-Chlore-2-(4-methoxyanilino}~-2,3,4,9-tetrahydro-~1H-
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pyrr@10ﬂ3,é=h]=qﬁiﬁblineal,3;9=trione (2.72 g, 7.40 mM) was stirred in
methanol (200 mL), and methanesulfonic acid (50 mL) was added. The
tan suspension was heated to reflux for 16 hours during which it
turned yellow. This yellow suspension was cooled to room temperature
and filtered (%he filtrate vas saved for use in Example 8). The
collected solids were washed with methanel toc give the title compound
as a yellov powder (1.19 g, 44%), mp 371-373°C; HS(CI): 370 (M+H).
Analysis for 018H1261N304= Calculated: C, 58.50; H, 3.27; N, 11.36;
Found: C, 58.30; H, 3.41; N, 10.92; NMR: 13.33 (br s, 1H,
exchangeable), 12.47 (s, 1H, exchangeable), 8.30 (d, J = 8.73 Hz, 1H),
8.23 {br s, 1H), 7.61 (m, 3H), 7.08 {d, J = 8.90 Hz, 2H}, 3.83 (s,
3i).

The starting 6-Chloro-2-{4-methoxyaniline}-2,3,4,9-
tetrahydro-1H-pyrrolo-[3,4-b]-quinocline-1,3,9-trione was prepared imn
the following manner:

7 a. 6-Chloro-2-(4-methoxyaniline)-2,3,4,9-tetrahydro-1H-
pyrrolo|3, 4-bj-quinoline-1,3,9-trione.

To a stirred suspension of dimethyl 7-chloro-4-hydroxyquineline~
2,3-dicarboxylate (0.500 g, 1.69 mM) in ethanol (17 mL} was added
4-methoxyphenyl hydrazine hydrochloride (2.07 g, 11.83 mM).
Triethylamine (1.88 mL, 13.52 mlM) was added, and the mixture was
heated to reflux for 40 hours. The resulting suspension was filteved
hot, and the collected solids were washed with ethanol to give the
4-methoxyphenyl hydrazine salt of the title compound {(0.700 g) as a
light tan soclid. 7This material was heated to reflux im glacial acetic
acid (20 mL) for 2 hours to give a brown suspension. The suspension
vas cooled to room temperature. The solids were collected and washed
with glacial acetlc acid, methanol and ether to give the title
compound (0.331 g, 53%) as a tan powder, mp 365”8 {decomp.)s; HS(CI):
370 (M+H). Analysis for C, H ClN3@4= Calculated: C, 58.50;

18712
H, 3.27; N, 11.36; Found: €, 58.29; H, 3.41; N, 11.14; NMR: 13.79
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(bz 8, 1H, exchangéabie), 8.22 (br d, J = 8.70 Kz, 2K, lH
exchangeable), 7.88 (d, J = 1.79 Kz, iH), 7.57 (dd, J = 1.79, 8.70 Hz,
18y, 6.78 (s, 4H), 3.67 (s, 3H).

le 8. 7-Chloro-4-hydroxy-2-(4-methoxyphenyl)-1,2,5,10-tetra-
hydropyridazino[4,5-bjquinoline-1,10-dione.

The saved filtrate from Example 7 was diluted with water (250 mlL)
to give a yellow suspension. The solids were collected and washed
with aqueous methansl (50%) to give the title cowpound (1.22 g, 45%)
as a dull yellow powder, mp 351-353°C; MS{CI): 370 (¥+H). Analysis
for clgﬁ12c1msaé: Calculated: C, 58.50; &, 3.27; N, 11.36; Found:
€, 58.51; H, 3.44; N, 11.03; NMR: 12.74 (s, 1M, exchangeable), 12.01
{s, 1H, exchangeable), 8.15 (d, J = 8.70 Hz, 1H), 8.05 (br s, 1H),
7.46 (multiplet, 3H), 7.02 (bxr d, J = 6.96 Hz, 2H), 3.80 (s, 3H).

Example 9. 7-Chlero-l-hydroxy-3-(4-hydroxyphenyl)-3,4,5,10-tetra~
hydropyridazino]4,5-b)quinoline-4,10-dicne.

7-Chloro-1-hydroxy-3-(4-methoxyphenyl)-3,4,5,10-tetrahydro-
pyridazino[4,5-b]-quinoline~4,10-diocne (0.800 g, 2.16 mM) was stirred
in methanesulfonic acid {16 mk) to give an amber solution. This
solution was heated to 160°C for 6 hours and cooled to room .
temperature. Addition of ethyl ether (250 mL) gave a tam precipitate
vhich was stirred for 1 hour. The solid was collected and washed with
methanol/ether to give the title compound (0.661 g, 77%) as a tan
powder, mp 393-395°C; HS(CI): 356 (M+H). Amalysis for
Ci?H1@C1N304 . O,ZCH3803H_- 1.3 8,0: Calculated: C, 51.86; H, 3.39;
¥, 10.55; Found: C, 51.76; H, 3.02; N, 10.37; NMR: 13.30 (s, lH,
- exchangeable), 12.5 (v br s, 1H, exchangeable}, 106.8 (br s, 1H,
exchangeable), 8.29 (d, J = 8.76 Hz, 1H), 8.23 (br s, 1H), 7.61 (br
d, J = 8.76 Hz, 1H), 7.45 (d, J = 8.81 Hz, 2H), 6.88 (d, J = 8.81 Hz,
2y, 2.32 (s, 0.5H).
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Eﬁa@p@e 190. .7a€ﬁ161054ehydroxy32n(4shydxoxypheny1)al,2,5,lﬂetetraa

hydropyridazinoel4,5-bjquinoline-1,10-dione.

7-Chloro~4-hydroxy-2-( 4-methoxyphenyl )-1,2,5, 10-tetrahydro-
pyridazino-[4,5-bjquinoline-1,10-diene (0.800 g, 2.16 wM) was stirred
in methanesulfonic acid (16 ml) to give an amber solution. This
solution was heated to 150°C for 6 hours and cooled to room
temperature. Additiom of ethyl ether (250 mL) and methanol (50 ml)
gave a tan precipitate. The solid was collected and washed with
methanol/ether to give the title compound (0.530 g, 51%) as a tan
powder, mp 316-318°C; NS(CI): 356 (M+H). Analysis for
C17H1601N304 . CH3303H - 1.3 HZO: Calculated: C, 45.4%9; H, 3.52; N,
8.84; Pound: C, 45.45; H, 3.24; N, 8.64; NMR: 12.80 (v br s, 1H,
exchangeable), 8.15 (d, J = 8.68 Hz, 1H}, 8.04 (d, J = 1.84 Hz, 1R},
7-44 (dd, J = 1.84, 8.68 ¥z, 1H), 7.28 (d, J = 8.74 Hz, 2H), 6.81 (d,
J = 8.74 Hz, 2H), 2.35 (s, 3H).

Example 11. 4-hydroxy-8-nitro-2-phenyl-1,2,5,10-tetrahydro-
pyridazino[4,5-b]jquinoline-1,10-dione.

2-Anilino-7-nitre-2,3,4,9-tetrahydro-1li-pyrroleo{3, 4-blquinoline-
1,3,9-trione {0.830 g, 2.37 mM) was dissolved with stirrinmg in
methanesulfonic acid (42 mL) to give a deep orange solution. Methanol
(420 mlL) was added and the resulting vellow solution heated to reflux
for 2 hours to give a yellow suspension. Heat was removed and the
suspension vas stirred at room temperature for 3 hours. The solids
were removed by filtration, and the filtrate was allowed to stand for
20 hours. More solids formed in the filtrate during this time, and

the suspension was refiltered. This filtrate was then concentrated to

about 250 mL and diluted with water {400 mL) to give a yellow
precipitate. These solids were collected and washed with aqﬁéous
methanol (50%) and then ether to give the title compeund {(0.5%0 g,
71%) as a.yellow powder, mp 382-385°C; MS{CI}: 351 (M+H). Analysis
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for €, H, N0 * 0:1G,H, 0 - 1.1 B,0: Calculated: C, 55.40; H, 3.52;
N, 14.80; Found: C, 55.42; H, 3.46; N, 14.60; NMR: 12.91 (br s, 1H,
exchangeable), 12.44 (br s, 1H, exchangeable}, 8.86 (s, 1H), 8.53 (d,
J = 9.18 Hz, 1H), 8.15 (d, J = 9.18 Hz, 1K), 7.57-7.35 (m, 5H).

The starting 2-anilino-~7-nitro-2,3,4,9-tetrahydro-ili-pyrrolo-
{3,4-b)quinoline-~1,3,9-trione was prepared in the following manner:

a. 2-Anilino-7-nitre-2,3,4,9-tetrahydro-1K-pyrrolo{3,4-bj-
guinoline-1,3,9-trione.

To a stirred suspension of diethyl S-mitro-é-hydroxy-guinoline-
2,3-dicarboxylate (1.670 g, 5.00 mH} in ethanol (30 mL) wvas added
phenyl hydrazine (3.44 ﬁL, 35.00 m¥) to give a deep red solution. The
solution was heated to reflux for 1 hour and concentrated to about
15 mL. Continued heating gave a thick suspension vhich was diluted
vith ethanol (5 mL) and refluxed for 16 additional hours. The mixture
was cooled to room temperature and filtered to give the phenyl
hydrazine salt of the title compound as a tan solid. 7This material
was refluxed im glacial acetic acid (25 ml) for 2 hours and cocled to
room temperature. Filtration gave the titie compound {1.01 g, 58%)
as a tan powvder, mp 368°C (decomp.); MS(CI): 351 (Ms+H). Analysis for
Cy/ByN,05: Calculated: C, 58.30; H, 2.88; N, 16.00; Found: C,
58.21; H, 3.07; N, 16.15; NMR: 8.91 (d, J = 2.76 Hz, 1H), 8.60 (dd,
J=2.76, 9.18 Hz, iH}, 8.06 (d, J = 9.18 Hz, 1H), 7.18 (t, J = 7.23
Hz, 2H), 6.82 (m, 3H).

Example 12. 2-Benzyl-7-chlorc-é4-hydrexy-1,2,5,10-tetrahydro-
pyridazino{4,5-b]quinoline-1,10-dione.

To a stirred suspension of dimethyl 7-chlore-4-hydroxyquinoline-
2,3-dicarboxylate {(5.00 g, 16.%0 nmM) and benzyl hydrazine
dihydrochloride (46.15 g, 236.50 mM) in ethanol (100 mL) was added
triethylamine (75.8 mL, 541.0 mM). The mixture was heated to give a
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brown solution vhigh was refluxed for 40 hours during which time a
precipitate formed. The suspension was cooled to room temperature and
filtered to give the benzyl hydrazine salt of the title compound as am
impure yellow selid. Multiple crystallizations from ethanolic
hydrogern chloride and methanol gave the title compound (0.370 g, 6%)
as a vhite powder, mp = 347-350°C; MS{CI): 354 (M+H). Analysis for
C18312C1N303s' Calculated:_ C, 61.10; B, 3.42; N, 11.90; Found:

C, 60.68; H, 3.61; N, 11.80; NMR: 12.63 {br s, 1H, exchangeable),
11.93 (br s, 1H, exchangeable), 8.15 {(d, J = 8.67 Hz, 1H), 8.02 (d,
J = 1.83, 1H), 7.43 (d, J = 8.55 Hz, 1H), 7.36-7.23 (m, S5H), 5.11 (s,
an).

Example 13. 7-Chloro-é-hydroxy-2-{2-(4-phenylpiperazino)ethyl]-
1,2,5,10-tetrahydropyridazinof4,5-b]quinoline~1, 10~-dicne.

2{2-Bromoethyl)-7-chlorc-4-hydroxy-1,2,5, 10-tetrahydro-
pyridazinoﬂé,5=hﬂ=quin01ineel,10@dioﬁe (0.500 g, 1.35 mM) vas stirred
in dimethylformamide (10 mL), and N-phenylpiperazine (10 mL, 10.6 g,
65.5 mM) was added. The resulting yellow suspension was heated to
~110°C to form a clear yellow solution. The solution was heated for 6
hours during which time a precipitate formed. The suspension was
cooled to room temperature and stirred for five days. The resulting
yellow suspension was dissclved into aqueous methanol (500 mL, 50%).
The pH of this sclution was carefully adjusted to pH=6 with IN
hydrochloric acid (~20 mL) which gave a yellow precipitate. This
suspension was stirred for 1 hour and filtered to give the title
compound contaminated with N-phenylpiperazine (0.753 g)}. This
material was recrystallized from hot ethanol (200 mL) to give the
title compound {(0.428 g, 70%) as a yellow powder, mp 361«364°C;
MS(CI): 452 (M+H)}. Analysis for CZ3H2281N5033 Calculated:
C, 61.10; Y, 4.91; N, 15.50; Pound: C, 60.72; H, 5.06; N, 15.30; NMR:
7.5 (d, J = 8.67 Hz, 1H), 7.64 (br s, 1H), 7.26-7.18 (m, 3H), 6.95
{(d, §J = 8.07 Hz, 2H), 6.78 (t, J = 7.32 Hz, 1H}, 4.15 (br s, 2H),
3.55-2.85 (br m, 1OH).
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Example 14. 7aCh£6#@%1;hydroxy»3@(Zaphenethyl)=3,4,S,loatetraa
bydropyridazino[4,5-bjquinoline-4,10-dione, choline salt.

To a stirred solutior of sodium hydroxide (9.46 g, 236.6 mN) in
ethanol (100 ml) at 45°C was added 2-phenethylhydrazine sulfate salt
{27.6 g, 118.3 mH) along with additiomal ethanol (50 mL). The
resulting thick white suspension was stirred for 2 hours. The solids

were removed by filtration and washed with ethanol (50 mL). The clear
combined filtrates were concentrated to ~75 mlL, and dimethyl
7-chloro-4-hydroxyguinoline-2,3-dicarboxylate (2.50 g, 8.45 mM) was
added to give a brown solution. The solution was refluxed for 16
hours during which time a yellow precipitate formed. The suspension
was filtered hot and washed with ethanol (50 ®mL) to give the
2-phenethylhydrazine salt of 7-chloro-l-hydroxy-3-(2-phenethyl}-
3,4,5,10-tetrahydropyridazinoe{4,5-b]quinoline-4,10-dione as a yellow
powder (2.90 g). This material was refluxed in glacial acetic acid
{50 aL) for 2 hours and, after coocling to room temperature, the
resulting suspension was filtered to give a mixture of 7-chlore-1i-
hydroxy-3-(2-phenethyl)-3,4,5,10-tetrahydropyridazino(4,5-b]quinoline-
4,10-dione and the corresponding 2-substituted phenethyl isomer as a
yvellow solid (2.20 g, 68%). This mixture was stirred in methanol
{250 mL) and methyl-D-glucamine sclution (15.0 g methyl-D-glucamine in
250 mL water). Choline hydroxide solution (9.0 mL, 530 weight % in
vater} was then added to give a deep amber solution. This solutionm
wvas carefully acidified to pH 9 with glaclal acetic acid whereupon a
yellow precipitate formed. After stirring this yellow suspension for
1 hour, the solids were collected and washed successively with aqueous
methanel (50%), methanol/ether and ether to give the title compound
{free acid, 1.13 g, 34%) as a yellow powder. The filtrate and washes
from this collection were saved for use in Example 15.

The 7-Chloro-1-hydroxy-3-{2-phenethyl)-3,4,5,10-tetrahydro-
pyridazino|4,5-b]-quinoline-4,10-dione (1.00 g, 2.72 mM) isolated
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above was stirred in methanal'kso ml), and choline hydroxide sclution
(1.0 mL, 45 weight % in methanol) was added. The resulting suspension
was stirred and sonicated for 1 hour to give an amber solution. This
solution was azeotroped 3 times from methamol/toluene (10%, 30 mkL} to
give an orangeosclid. Trituration from toluene (50 mlL) containing
ethanol (3 mL) gave a free-flowing suspensior which was stirred for

16 hours. The solids were collected and washed with toluene and ether
to give a tan powder {(1.19%9 g). This powder was dried under high
vacuum {50 mT) at 100°C for 72 hours to give the title compound (1.00
g, 78%) as a gold powder, mp 227-229°C; MS(CI): 368 (H+H). Analysis
for C19H1301N303 . CSHLéNU - 0.2 quz Calculated: C, 60.70; H, 5.82;
N, 1i.813 Found: C, 60.41; H, 5.74; N, 11.68; NMR: 14.86 (s, 1H,
exchangeable), 8.17 (d, J = 8.82 Hz, 1H), 7.80 (s, 1H), 7.33-7.19 (m,
6ii), 5.37 {br s, 1H, exchangeable}, 4.13 (t, J = 7.29 Hz, 2H), 3.84
{(br s, 2H), 3.37 (m, 2H), 3.10 (s, SH), 3.00 (t, J = 7.29 Hz, 2H).

Ezample 15. 7-Chloro-4-hydroxy-2-(2-phenethyl}-1,2,5,10-tetrahydro-
pyridazino[4,5,-bjquinoline-1, 10-dicne.

The filtrate and washes saved from Example 14 were acidified with
glacial acetic acid to give a precipitate. The solids were collected
and washed successively with methanol, water, methamcl, and ether to
give the title compound (0.81 g, 39%) as a light yelliow powder, mp
327-330°C; MS(CI): 368 (M+H). Analysis for 619H1&CIN303 ° 0.1 H,y0:
Calculated: €, 61.70; H, 3.87; N, 11.36; Found: C, 61.60; H, 3.99;
N, 10.98; N¥R: 12.60 {v br s, lH, exchangeable), 11.95 (v br s, IH,
exchangeable), 8.15 (d, J = 8.63 Hz, 1H), 8.01 (4, J = 1.35 Hz, 1H),
7.43 (d, J = 8.63 Hz, 1H), 7.33-7.22 {m, 5H), 4.11 (¢, J = 7.46 Nz,
20), 2.99 (t, J = 7.46 Hz, 2H).

Example 16. 7-Chloro-l-hydroxy-3-{4-chlorophenyl}-3,4,5,10-tetra-
hydropyridazino[4,5-b]quincline-4,10~-dione.
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4 stirred Sﬁéﬁémsi@n of 6mch1@roc23(&uchloxoanilimo)oz,3,4,99
tetrahydr@elgfpyrrolo[3;4sb]quinolineel,S,gatrione (0.670 g, 1.79 mM)
in methanol (60 mL) and methanesulfonic acid (15 mL) was refluxed for
3 hours and cocled to roem temperature. The mixture was filtered (the
filtrate vas saved for use in Example 17), and the collected yellow
solids were washed with methanol and ether to give the title compound
(D0.156 g, 23%) as 2 yellow powder, mp > 400°C; MS(CI}: 374 (M+H).
&nalysis for CL7H9612N303= Calculated: €, 54.60; H, 2.42; N, 11.23;
Found: C, 54.29; H, 2.19; N, 11.20; NMR: 13.40 (s, 1H,
exchangeable), 12.54 (s, 1H, exchangeable), 8.30 (d, J = 8.79 Hz, 1H),
8.23 {d, J = 1.89 Hz, 1H), 7.75 (d, J = 6.90 Hz, 2H), 7.63 (m, 3H).

The starting 6-chloro-2-(4~-chloreoaniline}-2,3,4,9-tetrahydro-
1H-pyrrolo-]3,4-bjquinoline-1,3,9-trione was prepared as follows:

a. 6-chloro-2-(4~chloroaniline)-2,3,4,9-tetrahydro-1H-
pyrrolo(3,4-b]quinocline~-1,3,9-trione.

To a stirred suspension of dimethyl 7-chlorc-4-hydroxyquincline-
2,3-dicarboxylate (2.50 g, 8.43 mM) and 4-chlorophenyl hydrazine
{10.60 g, 59.20 mM) in ethanol (50 mlL) was added triethylamine
{9.43 mL) to give a brown solution. This selution was refluxed for
24 hours and then cooled to rcom temperature. Dilution with water
{25 mL) gave a brown precipitate. This suspension was stirred for-
16 hours and filtered to remove the solids which were discarded. The
filtrate formed another precipitate after standing for seven days.
This solid was collected and washed with aqueous methanol (50%) and
ether to give the 4-chlorophenyl hydrazine salt of the title compound
as a brown powder (1.20 g). This material was refluxed in glacial
acetic acid (25 mL) for 3 hours and coocled toc room temperature. The
éesulting orange suspension was filtered, and the solids were washed
with glacial acetic acid and ether to give the title compound (G.810
g, 25%) as a light orange powder, mp 399-401°C; MS(CI): 374 (M+H).
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Analysis for C ,BsCL,N.0,: Calculated: C, 54.60; H, 2.42; N, 11.23;
Found: C, 54.29; H, 2.61; N, 11.12; NMR: 13.80 {v br s, 1H,
exchangeable}, 8.67 (s, 1H, exchangeable), 8.22 (d, J = 8.67 Hz, 1K),
7.88 (d, J = 1.73 Hz, 1H), 7.57 (dd, J = 1.73, 8.67 Hz, 1H), 7.21 (d,
I = 8.79 Hz, 24, 6.87 (d, J= 8.79 Hz, 2K).

" Ezample 17. 7-Chloro-4-hydroxy-2(4-chlorophenyl)-1,2,5,10-tetrahydro-
pyridazino(4,5-b]quincline-1,10~dione.

The filtrate saved from Example 16 was diluted with water (75 nlL)
to give a vhite suspension which was stirred fer 16 hours. This
suspension was filtered, and the collected solids were washed
successively with water, aqueous methanol, methanol/ether and ether to
give the title compound (0.420 g, 63%) as a white powder, mp 359-36°C;
HS(CI): 374 (M+H). Analysis for 81?H9812N303 . 095H20 . 0,2683SO3H3
Calculated: C, 51.30; H, 2.71; N, 10.40; Found: C, 51.44; H, 2.64;
N, 0.60; NMR: 12.91 (br s, 1H, exchangeable}, 12.07 (br s, 1H,
exchangeable), 8.16 (d, J = 8.64 Hz, 1H), 8.06 (d, J = 1.62 Hz, 1i),

7.63-7.46 (m, 5H).

Example 18. 7-Chloro-l-hydroxy-3-(4-methylphenyl)-3,4,5,10-tetra-
hydropyridazino4,5-b]quincline-4,10-dione.

A stirred suspension of 6-chloro-2-{4-methylanilinc)-2,3,4,9-
tetrahydro-1H-pyrrole[3,4-blquincline-1,3,9-trione (1.60 g, 4.53 mif)
in a solution of methanol (128 mL)} and methanesulfonic acid {32 mL)
was refluxed for 4 hours and cooled to room temperature. The
resulting yellow suspension was stirred at room temperature for five
days and then filtered (the filtrate was saved for use in Examplé 19).
The collected solids were washed with methanol and then ether to give
the title compound (80.594 g, 37%) as a yellow powder, mp > 400°C;
MS(CL): 354 (M+H). Amalysis for C18H1281N3@3 - 0.4 H20: Calculated:
C, 39.89; B, 3.57; N, 11.64; Found: C, 59.47; H, 3.14; N, 11.57; NMR:
13.34 (s, 1H, exchangeable}, 12.48 (s, 1H, exchangeable), 8.30 {d, J =
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8.75 Hz, 1H), 8.22 (bt s, 1H), 7.62 (d, J = 8.75 Hz, W), 7.55 (d, J =
8.01 Hz, 2H), 7.33 (d, J = 8.01 Hz, 2H), 2.38 (s, 3H).

The starting 6-chloro-2-(4-methylanilinoc)-2,3,4,9-tetra~
hydr@algfpyrroiOa53,Aeb]quinolimee1,3,95tri0ne vas prepared in the
folloving manner:

a. 6-chloro-2-(4-methylanilino)-2,3,4,9-tetrahydro-1H-
pyrrole(3,4~-b]quinoline~1,3,9-trione.

Te a stirred suspension of dimethyl 7-chloro-4-hydrexyquinoline-
2,3-dicarboxylate (3.90 g, 13.3 ni) and 4-methylphenyl hydrazine
hydrochloride (14.8 g, 93.2 mM) in ethanol {140 mL) was added
triethylamine (14.8 mL, 106.4 mM). The resulting brown solution was
refluxed for 16 hours during which time a precipitate formed. The
resulting suspension was cooled to room temperature and filtered to
give the 4-methylphenyl hydrazine salt of the title compound as & grey
powder (2.30 g). This material was refluxed in glacial acetic acid
{45 mL) for 2 hours and cooled to room temperature. The resulting
brown suspension was filtered to give the title compound {1.60 g, 34%)
as a tan powder, mp 380-382°C; MS(CI}: 354 (M+H). Analysis for
CLSHLZCLNSOB < 0.2 H,0: Calculated: €, 60.49; H, 3.50; N, 11.76;
Found: €, 60.66; H, 3.26; N, 11.76; NMR: 13.81 (v br s, 1H,
exchangeable), 8.39 (s, 1H, exchangeable), 8.22 (d, J = 8.58 Hz, 1H),
7.89 (d, J = 1.97 Hz, 1K), 7.58 (dd, J %.199?, 8.58 Hz, 1H), 6.98 (d,
J = 8.28 Hz, 2H), 6.73 (d, J = 8.28 Hz, 2H), 2.19 (s, 3H).

Example 19. 7-Chloro-4-hydroxy-2-(4-methylphenyl)-1,2,5,105Eetra-
hydropyridazino|4,5-b]quinoline-1,10-dione.

The filtrate saved from Example 18 was diluted with water
{160 mL) to givé a tan suspension which was stirred for 3 hours. The
suspension was filtered, and the collected solids were washed
successively with water, methanol/ether, and ether to give the title

o
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compound (0.855 §; 53%) as a tan powder, mp 368-370°C; HS(éi): 354
(¥+H). Analysis for 018M12c1ﬁ303 » 0.2 Hzos Calculated: C, 60.50;
H, 3.50; N, 11.76; Found: C, 60.52; H, 3.23; N, 11.79; NMR: 12.75
(br 8, 1K, exchangeable), 12.00 (br s, 1H, exchangeable), 8.15 (d,
J = 8.61 Bz, 1H), 8.04 (d, J = 1.50 Hz, 1H), 7.43 (m, 3B), 7.26 (d,
J = 8.25 Hz, 2H), 2.36 (s, 3H). |

Example 20. 7-Chloro-l-hydroxy-3-(4-isopropylphenyl)-3,4,5,10-
tetrahydropyridazine[4,5-b]-quincline-4,10-diene.

4 stirred suspension of 6-chlerc-2-(4-isopropylanilino)-
2,3,4,9mtetrahydr@=1§fpyrr610{3,4ab]quinalineu1,3,9=trione {1.13 g,
2.98 mM) in a solution of methanol (90 mL) and methanesulfonic acid
{23 mL) was refluxed for 7 hours and cooled to room temperature. The
wixture vas filtered (the filtrate was saved for use im Example 21),
and the collected yellow solids were washed with methanol and ether to
give the title compound (0.401 g, 35%) as a yellow powder,
mp 93-394°C; MS(CI): 382 (N+H). Analysis for C,qH, CIN,0, - 0.2 H,0:
Calculated: C, 62.33; H, 4.29; N, 10.90; Found: C, 62.16; H, 3.98;
N, 10.82; NMR: 13.33 (s, 1H, exchangeable), 12.48 (s, 1H,
exchangeable), 8.28 (d, J = 8.76 Hz, 1B), 8.22 (d, J = 1.77 Hz, 1H),
7.63-7.58 {(m, 3H), 7.40 (d, J = 8.49 Hz, 2H), 2.98 (septet,

J = 6.96 Hz, 1H), 1.25 (d, J = 6.96 Hz, 6H).

The starting 6-chlero-2-(4-isopropylaniline)-2,3,4,9-tetrahydro-
1H-pyrrole[3, 4-b]jgquinoline-1,3,9-trione was prepared in the following
manner s

a. 6-chloro-2-(4-isopropylaniline)-2,3,4,9-tetrahydro-~1H-
pyrrolo(3,4-b]-quinoline-1,3,9-tricne.

To a stirred suspension of dimethyl 7-chloro-4-hydroxyguinoline-
2,3-dicarboxylate (2.0l g, 6.80 mH) and 4-iscpropylphenyl hydrazine.
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bhydrochloride (8.90 g; 47.6 mM) in ethanol (72 mlL) was added
triethylamine (7.6 mlL, 54.5 wH} to give a brown solution. This
solution was refluxed for 16 hours, cooled to room temperature, and
then added slowly te a mixture of Eydrochloric acid (12N, 100 mL) and
ice (100 mL) with vigorous stirring vhereupon a pink suspension
formed. The suspension was filtered, and the collected solids were
washed with a cold solution made by mixing methamnol (100 mlL),
hydrochlaric acid (100 mL, 12N) and ice (100 g) to give the
4-isopropylphenyl hydrazine salt of the title compound as a purple
powder {1.80 g). This waterial was refluxed in glacial acetic acid
{15 mL) for 3 hours to give a tan suspemsion. The suspension was
cooled to room temperature and filtered. The collected solids were
washed with glacial acetic acid {10 wL) and ether to give the title
compound (1.125 g, 43%) as a tan powder, mp 367-369°C; HS(CI): 382
(¥+8). Analysis for C,, i6c1n303 - 0.1 1,0: Calculated: C, 62.60;
H, 4.26; N, 10.95; Found: C, 62.60; H, 4.35; N, 10.73; NMR: 13.82 (v
br s, lH, exchangeable), 8.41 (s, 1H, exchangeable), 8.23 (d, J = B.64
Hz, 1H), 7.89 (d, J = 1.98 Hz, 1K), 7.61 (dd, J = 1.98, 8.64 Hz, 1H),
7.06 (d, J = 8.42 Bz, 2H), 6.74 (d, J = 8.42 Hz, 2H), 2.78 (septet,

J = 6.87 Hz, 1H), 1.15 (d, J = 6.87 Hz, 6H).

Example 21. 7-Chlero-4-hydrexy-2-{4-iscpropylphenyl)-1,2,5,10-
tetrahydropyridazino[4,5-b}-quineline-1,10-dicne.

The filtrate saved from Example 20 was diluted with water
{115 mlL) to give a light yellow suspension which was stirred for
5 hours at room temperature. The suspension was filtered, and the
collected solids were washed successively with water, agueous methanol
{50%), methancl/ether and ether to give the title compound (0.418 g,
37%Z) as a tan powder, mp 323-326°C; HNS(CI): 382 (M+H). Analysis for
CogllClNz05 * 0.5 Hy0 + 0.1 CH,S0,H: Calculated: C, 60.29; H, 4.38;
N, 10.49; Found: €, 60.13; H, 4.10; N, 10.40; NMR: 12.73 (br s, 1H,
exchangeable), 12.00 (br s, 1H, exchangeable), 8.15 (d, J = 8.70 Hz,



66

18), 8.05 (d, J = 1.74 Hz, 1H), 7.45 (m; 3H), 7.33 (d, J = 8.40 Hz,
2H), 2.95 (septet, J = 6.90 Mz, iH), 1.24 (d, J = 6.90 Hz, 6H).
Example 22. 7,9-Dichloro-1-hydroxy-2-phenyl-1,2,5, 10-tetrahydro-
pyridazino [4,%-b]-quinoline-1,10-dicne.

6,8-Dichloro-2-anilino-2,3,4,9-tetrahydro-1H-pyrrolo[3, 4-b] quino-
1ine-1,3,9-trione (0.60 g, 1.60 mf) was stirred in methanol (200 mL)
and methanesulfonic acid (20 mL) was added with cooling, maintaining
the temperature below 20 °C. The resulting orange solution was
stirred overnight at room temperature. A precipitate formed overnight
and the orange suspension was heated to reflux for 1 hour. The
suspension was cooled to room temperature and allowed to stand
overnight without stirring. The suspension was filtered and the
filtrates were slowly diluted with water (200 mL) to give a yellow
suspension. This suspension was stirred for two hours and the solids
wvere collected and washed with vater, aqueous methamol, 50%
methanol/ether, and ether to give the title compound (0.368 g, 61Z) as
a light tan powder, mp 361-363 °C; MS(CIL}: 374 (M+H}.
Analysis for C17H9C12N303 . 0.30H20: Calculated: C, 53.80; H, 2.55;
N, 11.07
Found: C, 53.71; H, 2.64; N, 10.97
1H NMR 12.84 (s, lE, exchangeable), 11.96 (s, 1H, exchangable), 8.04
(d, J=2.02 Hz, 1M), 7.55-7.45 (m, 5H), 7.36 (t, J=6.84 Hz, 1H}.

The starting 6,8-dichloro-2-aniline-2,3,4,9-tetrahydro-
1f-pyrrolo{3,4-bj-quinoline-1,3,9-trione vas prepared in the following
Manners

a. 6,8-Dichlore-2-anilino-2,3,4,9-tetrahydro-1H-pyrrolo{3,4-b]
-guinoline-1,3,9-trione. '

To a stirred suspension of dimethyl5,7-dichloro-4-hydroxy-
guinoline-2,3-dicarboxylate (3.00 g, 9.09 mM) in ethanol (42 mL) was
added phenyl hydrazine (6.26 ml, 63.6 mH). The resulting green
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solution was heated €6 reflux for 16 hours during which time a small
amount of red precipitate formed. This suspension was cosled to room
temperature with stirring and additional precipitation occurred to
give a thick tan suspension. The solids were collected and washed
with ethanol (%he ethanol washes were saved). The collected solids
were recrystallized from ethanel (1.20 L) to give the phenyl hydrazine
salt of the title compound (1.17 g) as & tam powder. This material
was stirred and refluxed in glacial acetic acid (15 mi) for 2.5 hours
and then cooled to room temperature with stirring. The resulting
orange suspension was filtered to give the title compound (0.629 g,
19Z) as an orange powder which was slightly impure. An analytical
sample of the title compound was cobtained from the above saved ethanol
vashes by filtration of a precipitate vhich formed after these washes
stood for several hours. Recrystallizatiom of this collected tan
powder (0.126 g) from glacial -acetic acid (2 mL) gave the pure title
compound {0.083 g} as an orange powder, mp 364-367 °C; MS(CI): 374
{H+K) .

Analysis for C17H9CIZN303 . 0.30H20 . G.10CH3C02H: Calculated: C,
53.60; H, 2.61; N, 10.90 Found: C, 53.49; H, 2.77, N, 10.82

1H NMR 8.53 (s, 1H, exchangeable), 7.85 (d, J=1.94 Kz, 1H}, 7.65 (d,
J=1.94 Hz, 1H), 7.18 (t, J=7.84 Hz, 2H), 6.82 (d, J=7.8% Hz, 3H}.

Example 23. 7-Chloro-l-hydroxy-3-(i-naphthyl)-3,4,5,10-tetrahydro- -
pyridazinof4,5-blquinoline~&, 16-dione.

, 6-Chloro-2-{1l-naphthylamine)-2,3,4,%-tetrahydro-1li-pyrrolo]3, 4-b}
guinoline-1,3,9-trione (1.30 g, 3.34 mM) was stirred in methanol {0.65
L) and methanesulfenic acid (65 mL) was added. The brown suspension
was beated to reflux for 16 hours durimg which the solids dissclved to
give a brown solution. 7This solution was cooléd to room temperature.
Addition of ice (10 mL) gave a tan suspension which was stirred for
1.5 hours. The'suspension was filtered (the filtrate was saved for
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use in Example 24) and the collected solids were washed with methancl
and ether to give the title compound (0.560 g, 43%) as a dull yellow
powder, mp 374-376 °C; NS(CI): 390 (M+H).

Analysis for C21H12CIN303 ._0.20H20= Calculated: C, 64.10; B, 3.18;
N, 10.68 Found: C, 63.91; H, 3.42; N, 10.61

1H NMR 13.40 (s, 1H, exchangeable), 12.58 (s, 1B, exchangeable), 8.35
(d; J=8.70 Hz, 1H), 8.25 (d, J=1.76 Hz, IH), 8.12-8.07 {(m, 2H),
7.74-7.53 (m, G6H).

The starting 6-chlero-2-(1-naphthylaminc)-2,3,4,9-tetrahydro
-1H-pyrrolo-[3,4-b}jquincline-1,3,9-trione was prepared as follows:

a. 6-chloro-2-{1l-naphthylamino)-2,3,4,9-tetrahydro-1H-pyrrolo
[3,4-blquino-line-1,3,9~trione. _

To a stirred suspension of dimethyl7-chloreo-é4-hydroxyguinocline
-2,3-dicarboxylate (2.00 g, 6.80 mM) and l-maphthyl hydrazine
hydrochloride (9.26 g, 47.6 m¥) in ethanol (72 mlL) was added
triethylamine (7.60 mL) to give a brown solution. After refluxing for
4 days, the solution was coeoled to room temperature and diluted with
ethyl acetate (0.35 L) to give a tan suspension. This suspension was
filtered to remove the solids which were discarded. The filtrate was
then poured into ethyl acetate {500 mL) vwhich was washed with
hydrochloric acid (3 x 500 mlL, IN). The washed solution was diluted
with ether (250 mL) to give a tan suspension. The solids were
coliected to give the l-naphthyl hydrazine salt of the title compound
as a tan powder {2.09 g}. This material was refluxed in glacial
acetic acid (50 wmL)} for 2 hours, cooled to room temperature and
filtered. The collected solids were washed with glacial acetic acid
and ether to give the title compound (1.44 g, 54%) as a tan powder, mp
368 °C (decomp.}; ¥S{CI): 390 (M+H}.-

&nalysis for C2IH12CIN303 . 0.30CH3CO2H: Calculated: C, 63.60; H,
3.26; N, 10.30 PFound: C, 63.90; H, 3.43; N, 9.97
1H NMR 9.06 (s, 1H, exchangeable), 8.27-8.22 (m, 2H}, 7.92-7.88 (m,
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9H), 7.63-7.52 (m, 3H), 7.41 (d, J=8.17 Hz, 1H), 7.27 (t, J=7.86 Hz,
EH)Q 6080 (dg Ja7n86 HZ, lH).

Example 24. 7-Chloro-4-hydroxy-2-(1-naphthyl)-1,2,5,10-
tetrahydro=pyrﬁdazina{4,5eb]quinolinesl,10adione.

The filtrate saved from Example 23 was diluted with water (0.75
L) and then partially concentrated on a rotary evaporator to give a
brown suspension. The solids from the suspension were collected and
washed with water, methanol/ether and ether to give a brown powder
{0.535 g)}). This material was heated to reflux in methanol (23 mL) and
filtered hot to remove undissclved solids which were discarded. The
filrrate was concentrated to drymess and triturated with ethyl acetate
{20 mL). 7The resulting suspension was filtered and the collected
solids washed with ethyl acetate and ether to give the title compound
{0.240 g, 18%) as a grey powder, mp 335-337 °C; MS(CI): 390 (M+K).

Analysis for C21H12CIN303 . 0.60H20 . 0.40CH3SO3K . 0.20C4H100 .
0.15C4H802:

Calculated: C, 58.60; H, 3.88; N, 9.00

Found: €, 58.37; H, 3.53; N, 9.14 1H NMR 12.80 (br s, 1H,
exchangeable), 12.1 (br s, lH, exchangable), 8.15-8.03 (br m, 4H),
7.67-7.50 {(br m, 6H).

Example 25. 7-Chloro-3-({4~fluorophenyl)-l-hydroxy-3,4,5,10-tetra-
hydropyridazino[4,5-blquin-oline-4,10-dione.

4 stirred suspension of 6-chloro-2-{4-fluoroanilinec)-2,3,4,9-
tetrahydro-1H-pyrrolo[3, 4-bjquinoline-~1,3,9-trione (1.40 g, 3.90 mM)
in a solution of methanol (0.73 L) and methanesulfonic acid (73 mL)
was refluxed for 16 hours and cocled to room temperature. The
resulting orange suspension was filtered (the filtrate was saved for
use in .Example 26} and the collected solids were washed successively
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with methancl and ether to give the title compound (0.374 g, 27%) as a
light orange powder, mp > 400 °C; MS(CI): 358 (M+H).

. Analysis for Ci7H9CLIFN303 . H20: Calculated: C, 54.30; H, 2.95; N,
11.20 Foumnd: C, 54.08; H, 2.62; N, 10.98

1H NMR 13.38 (s, 1H, exchangeable), 12.51 (s, 1H, exchangeable), 8.30
(d, J=8.75 Hz, 1H), 8.22 (d, J=1.78 Hz, 1H), 7.76-7.71 {m, 2H), 7.63
{dd, J=1.78, 8.75 Hz, 1H), 7.40-7.35 (m, 2H).

The starting 6-chloro-2-(4-fluoroaniling)-2,3,4,9-tetrahydro-
1l-pyrrolo-[3,4-bjquinoline-1,3,9-trione was prepared in the following
manners

a. 6-chloro-2-(4-fluocroaniling)-2,3,4,9-tetrahydro~1H-pyrrolo
[3,4-bjguinoline-1,3,9-trione.

Te a stirred suspension of diwethyl7-chlero-4-hydroxyquincline
-2,3-dicarboxylate (2.5%9 g, 8.79 m¥) and 4-fluorophenyl hydrazine
bydrochloride (10.0 g, 61.5 m¥} in ethamol {48 mlL) was added
triethylamine (9.8 ml, 70.3 m¥). The resulting brown solution was
refluxed for 48 hours, cooled to room temperature and diluted with
ethyl acetate (150 mlL) to give a white crystalline precipitate which
was removed by filtratiom and discarded. The filtrate was washed with
hydrochloric acid (3 x 500 mL, IN) which caused precipitation in the
ethyl acetate layer. The precipitate was collected and washed
successively with ethyl acetate/ether and ether to give the
&afiu@rophenyl hydrazine salt of the title compound (2.14 g). This
material was refluxed in glacial acetic acid (20 mL) for 2 hours.
After cooling the acetic acid solution to room temperature, a
precipitate formed and the solids were collected to give the title
compound (1.48 g, 47%) as a yellow powder, mp 390-392 °C; MS(CI): 358
(M+H) .
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Analysis for C17HSCIFN303 . O.40H20:

Caleulated: €, 55.95; K, 2.71; N, 11.51

Founds C, 56.01; H, 2.67; N, 11.54 1H NMR 13.78 (br s, IH,
exchangeable), 8.52 (s, 1H, exchangeable), 8.22 (d, J=8.71 Hz, 1K),
7.89 (d, J= 2.01 Hz, 1H), 7.58 (dd, J=2.01, 8.71 Bz, 1H), 7.05-6.98
(m, 2H), 6.89-6.85 (m, 2H).

Example 26. 7=Chior0n2a(&nfluorophenyl)aénhydmoxy61,2,5,lastetras
hydropyridazino{4,5-bjquin-oline-1, 10-dione.

The filtrate saved from Example 25 was diluted with water (800
mlL) to give a light green suspension which was stirred for 3 hours.
The suspension was filtered and the collected solids were washed
successively with water, methancl/ether and ether to give the title
compound (0.910 g, 63%) as a grey powder, mp= 353-356 °C; MS(CI): 338
{M+H).
Analysis for CI7H9CIFN303 . 2.00H20 . 0.06CH3SO3H: Calculated: C,
51.30; H, 3.34; N, 10.52 VYound: C, 51.58; H, 3.00; N, 10.47
18 NMR 11.95 (br s, 1H, exchangeable), 12.50 {br s, 1H, exchangeable),
8.15 (br d, J=8.26 Kz, 1H), 8.07 (br s, 1H), 7.58 (br s, 2H), 7.43 (br
d, J=8.26 Hz, 1H), 7.29-7.24 (br m, 2H).

Example 27. 3~(ﬁmBramaphenyl)~?-chl@r0mlahydroxye3,#,S,10~tetra—
hydropyridazino[4,5°b}qu1n@«line»é;lﬂadi@nee o

& stirred suspension of 2-({4-bromoanilino)-6-chloro-2,3,4,9
-tetrahydro-1H-pyrrolo{3, 4-bjguinoline-1,3,9-trione {1.00 g, 2.3%mM)
in a solution of methanol (500 mL) and methanesulfonic acid (50 mkL)
was refluxed for 16 hours and cooled to room temperature. The
resulting yellow suspension was filtered {the filtrate was saved for
use in Example 28). The collected solids were washed with methanol
and then ether to give the title compound (0.222 g, 22%) as a yellow
powder, mp > 400 °C; MS{CI}: 420 (M+H).
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Analysis for CL7E9BxCIN303 . 0.30H20:

Calculated: C, 48.15; H, 2.28; N, 9.91

Pound: C, 48.15; H, 2.36; N, 9.88 1H NMR 13.36 (s, 1H, exchangeable),
12.51 (s, 1H, exchangeable), 8.25 (d, J= 8.73 Hz, 1K), 8.19 (d, J=
1.55 Bz, 1H), 7.75-7.67 (m, 4H), 7.60 (dd, J=1.55, 8.73 He, 1H).

The starting 2-(4-bromoanilinc)-6-chlorc-2,3,4,9-tetrahydro
-1H-pyrrolo-[3,4-b]quinoline-1,3,9-trione was prepared in the
following mamner: '

a. 2-{4-Bromoanilino)-6~chloro-2,3,4,%-tetrahydro-
1H-pyrrolo(3,4-bjquinoline-1,3,9-trione.

To a stirred suspension of dimethyl7-chlorc-4-hydroxyvguinoline
-2,3-dicarboxylate {1.90 g, 6.40 mM) and 4-bromophenyl hydrazine
hydrochloride (106.0 g, 44.7 wmM) in ethanocl (35 ml) was added
triethylamine (7.1 mlL, 51.1 mM}. The resulting brown solution was
refluxed for 22 hours during which time a tan precipitate formed.
This mixture was cooled to room temperature and filtered to give the
4-bromophenyl hydrazine salt of the title compound as a white powder
{1.69 g). This material was refluxed in glacial acetic acid (20 mL)
for 3 hours and cooled to room temperature. The resulting tan
suspension was filtered and the solids washed with glacial acetic acid
and then ether to give the title compound (1.15 g, 43%) as a tan
powder, mp 393-3%4 °C; MS{CI): 42D (M+H).

Analysis for C17H9BrCIN303: Calculated: C, 48.77; B, 2.17; N, 10.04
Found: ¢, 48.52; H, 2.26; N, 10.00

18 NMR 13.84 (br s, 1H, exchangeable}), 8.71 (s, 1H, exchangeable},
8.23 (d, J=8.63 Hz, 1H), 7.8% (d, J=1.98 Hz, 1H), 7.58 (dd, J=1.98,
8.63 Hz, 1H), 7.32 (4, J=8.70 Hz, 2H), 6.84 (d, J=B.70 Hz, 2H).

Example 28. 2-(4-Bromophenyl)}-7-chloro-4-hydroxy-1,2,5,10-tetra-
hydropyridazino{4,5-b}jquino-1ine-1,10-dione.

=
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The f£iltrate saved from Example 27 vas diluted with water (550
mL) to give a ﬁan suspension which was stirred for 2 hours. The
suspension was filtered and washed successively with water,
methanol/ether and ether to give the title compound (0.716 g, 72%) as
a tan powder, mp 359-361 °C; MS(CI): 420 (M+H).
Analysis for C17HSBxCIN303 . 1.30H20: Calculated: C, 46.20; H, 2.64;
N, 9.51 Pound: C, 46.26; H, 2.66; N, 9.37
1 NMR 12.60 (br s, 1, exchangeable), 11.95 (br s, 1H, exchangeable),
8.16 (d, J=8.61 Hz, 1K}, 8.06 (d, J=1.67 Hz, 1H), 7.64 (d, J=8.78 Hz,
2%), 7.55 (d, J= 8.78 Hz, 2H), 7.43 (d, J= 8.61 Hz, 1H).

Example 29. 7-Chloro-l-hydroxy-3-{2-methoxyphenyl)-3,4,5,10-tetra~
hydropyridazinoe{4,5-bjquin-oline-4,10-dione.

4 stirred suspension of 6-chloro-2-(2-methoxyaniline)-2,3,4,9-
tetrahydraalgmpyrrgloﬁ3,écb]quinolinewi,3,9=tri@ne {1.78 g, 4.81 mH)
in a solution of methamol {285 mL) and methanesulfonic acid (89 mL)
was refluxed for 8 hours during which time a tam precipitate formed.
The resulting suspension was coocled to room temperature and stirred
for 16 hours. The suspension was filtered {the filtrate was saved for
use in Example 30) and the collected solids were washed with methanol
and then ether to give the title compound (0.889 g, 50%) as a yellow
powder, mp 356-359 °C; MS(CI): 370 (M+H).

Analysis for C18H12CIN304 . 1.20CH30H: Calculated: C, 56.50; H, 4.15;
N, 10.30 Found: C, 56.50; H, 4.15; N, 10.55

1H NMR 13.34 (s, 1H, exchangeable), 12.45 (s, 1H, exchangeable}), 8.30
{(d, J= 8.61 Hz, 1H), 8.21 (s, 1H}, 7.63 {d, J= 8.61 Hz, 1H), 7.48 (t,
J=8.10 Hz, 1H), 7.40 (d, J= 7.46 M=z, 1iH), 7.23 (d, J-8.10 Hz, 1M},
7.10 (t, J=7.46 Hz, 1H}, 3.77 (s, 3H).

The starting 6-chloro-2-{2-methoxyaniline)-2,3,4,9-tetrahydro-
1H-pyrrolo-[3,4-bjquinoline-1,3,9-trione was prepared in the following
manner:
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a. 6-Chloro-2-{Z+methoxyanilino)-2,3,4,9-tetrahydro-1H-pyrrolo-
[3,4-blquinoline-1,3,9-trione.

To a stirred suspension of dimethyl-7-chloro-4-hydroxyquincline
=293adicarboxjiate (0.218 g, 0.74 mM) and 2-methoxyphenyl hydrazine
hydrochloride (0.900 g, 5.20 m¥) in ethamol (4 mL) was added
triéthylamine {6.83 mL, 5.9 mM). The resulting brown sclution was
refluxed for 22 hours. The solution was cooled to room temperature
and precipitation occcurred to give a tan suspension which was stirred
for 16 hours. The suspension was filtered and the collected selids
vere discarded. The filtrate was diluted with ethyl acetate (50 mlL)
and washed with hydrochloric acid (3 x 50 mi, IN} and brine (50 mL).
Concentration of the washed solution under a nitrogen gas stream gave
a tan powder (0.527 g). This material was refluxed im glacial acetic
acid (5 wL) for 2 hours to give a thick tan suspension. This
suspension was cocled to room temperature and stirred for 16 hours.
The suspension was filtered and the collected solids washed with
glacial acetic acid and then ether to give a tan powder (8.378 g).
This material was stirred in a solution of water (5 ml) and methanol
{1 mL) to give a tan suspension which was stirred for 16 hours. The
suspension was filtered and the collected solids were washed
successively with water, methanel and then ether to give the title
compound (0.126 g, 46%) as a tan powder, mp 390 °C (decomp.); MS(CI):
370 (¥sH). _

Analysis for C18HI2CIN304 . 0.20H20:

Calculated: C, 57.90; H, 3.35; N, 11.23

Found: C, 57.92; H, 3.48; N, 10.93 1H NMR 13.80 (br s, 1H,
exchangeable), 8.23 {d, J= 8.67 Hz, 1H), 7.89 {d, J=1.98 Hz, 1H), 7.79
{8, 1H, exchangeable), 7.58 (dd, J=1.98, 8.67 Hz, 1HH}, 6.97 (d, J=7.62
Hz, 1H), 6.80-6.73 (m, 3H), 3.86 (s, 3H).

Example 30. 7-Chloro-é-hydroxy-2-(2-methoxyphenyl)-1,2,5,10~terra-~
hydropyridazine[4,5-b]quin-oline-1,10-dione.
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The filtrate Savéd from Example 30 was diluted with water (600
mL) to give a tan suspension vhich was stirred at 0 °C for 1 hour amd
filtered to remove the solids. The filtrate was partially
concentrated under a nitrogem gas stream to give a white suspension.
This suspensioh vas filtered and the collected solids were washed with
water to give the title compound {0.347 g, 19%) as a vhite powder, mp
347-349 °C; MS(CI): 370 (M+H).
Analysis for C18H12CIN304 . 1.30H20 . 0.10CH3S03H: Calculated: C,
54.00; H, 3.75; N, 10.43 Found: C, 54.07; H, 3.33; N, 10.42
1H NMR 12.68 (br s, 1H, exchangeable), 12.00 {br s, 1H, exchangeable),
8.16 (d, J= 8.6 Hz, 1H), 8.07 (s, 1H), 7.48-7.40 (m, 2H), 7.32 (4, J=
7.59 Hz, iR), 7.16 {4, J=8.31 Hz, 1H), 7.05 (t, J= 7.59 Hz, 1H), 3.75
(s, 3H). -

Example 31. 7-Chloro-4-hydroxy-2-({2-hydroxyphenyl)}-1,2,5,10-tetra-
hydropyridazine[4,5-bjquin-oiine-1,10-dione.

4 solution of 7-chloro-4-hydroxy-2-{2-methoxyphenyl})-1,2,5,10-
tetrahydro-pyridazino[4,5-bjquinoline-1,10~-dione (0.288 g, 0.78 mM) in
methanesulfonic acid (5 ml) was heated to 140 °C for 7 hours and
cooled to room temperature. The brown solutien was diluted with water
{5 mL) which caused an exotherm to 80 °C and a precipitate formed to
give a brown suspension. This suspension was further diluted with
water (10 mL) and filtered. The collected solids were washed with
vater (25 ml) and ether to give a brown solid (0.23 g}. This material
was suspended in water (13 mL)} and choline hydroxide solution (45 wt%
in methanol, 0.5 mk) was added to give a brown sclution. This
solution was warmed to 50 °C for 2 hours and cooled to room
temperature. Hydrochloric acid (5 ml, IN) was added to give a grey
suspension. This suspension was filtered and the collected solids
were washed with water and then ether to give the title éompaumd
{0.225 g, 81%) as a grey powder, mp > 400 °C; MS(CI): 356 (H+H).



76

&nalysis for Ci7H10CIN304 . 0.80H20 . 0.10C4HLD0:

Calculated: C, 55.35; H, 3.36; N, 11.13

Found: C, 53.53; H, 3.00; N, 10.89 1H NMR 12.68 (s, 1H, exchangeable),
12.01 (s, 1H, exchangeable), 9.53 (s, 1H, exchangeable), 8.16 (d,
J=8.18 Rz, 1H), 8.06 (s, 1H), 7.46 (d, J= 8.18 Hz, 1H), 7.23 (m, 2H),
$.95 (d, J=7.80 Hz, 1H), 6.87 (t, J=7.17 Hz, 1H).

Example 32. 7-Chloro-4-hydroxy-3-{3-methoxyphenyl)-3,4,5,10-tetra-
hydropyridazino[4,5-bjguin-oline-4,10-dicne.

A stirred suspension of 6-chloro-2-{3-methoxyaniline)-2,3,4,9-
tetrahydro-1E-pyrrole[3,4-bjguinoline-1,3,9-trione (1.85 g, 5.00 mM)
in a solution of methamol (0.93 L) and methanesulfonic acid (93 mlL)
vas refluxed for 16 hours to give a tan suspemsion. This suspension
was cocled to room temperature amd stirred for 24 hours. The
suspensien was filtered {the filtrate saved for use in Example 33) and
the collected solids were washed with methanol and them ether to give
the title compound (0.385 g, 21%) as a tan powder, mp 393-395 °C;
HS(CL}: 370 (M+H).

Analysis for C18H12CIN304 . 0.50K20 . 0.05CH3OH:

Calculated: C, 57.00; H, 3.50; N, 11.05

Found: C, 56.73; H, 3.11; N, 10.98 1H NMR 13.35 (s, 1H, exchangeable),
12.47 (s, 1H, exchangeable), 8.28 (d, J=8.75 Hz, 1H), 8.20 (d, J=1:83
He, 1H), 7.60 (dd, J=1.83, 8.75 Hz, 1H), 7.47-7.42 (t, J=8.06 Hz, 1H), -
7.28-7.26 (m, 28), 7.0l (dd, J=1.38, 8.06 Hz, 1K}, 3.81 (s, 3H).

The starting 6-chlorg-2-(3-methoxyanilino)-2,3,4,%-tetrahydro-
1H-pyrrolo-[3,4-bjquinoline-1,3,9-trione was prepared im the following
manner:

a. 6-chloro-2-(3-methoxyanilino}-2,3,4,9-tetrahydro-1H-
-pyrrolo(3,4-b]quineline-1,3,%-trione.
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Tc a stirred suspension of dimethyl 7=chloroséshydrox§quinoline
-2,3-dicarboxylate (4.61 g, 15.6 mM) and 3-methoxyphenyl hydrazine
hydrochloride (19.10 g, 109 mlM) in ethancl (B84 mL) vas added
triethylamine (17.4 ml, 125 m¥). The resulting browm solution was
refluxed for 40 hours and cooled to room temperature. Ethyl acetate
{430 ml) wvas added to give a tan suspension. This suspension was
filtered to remove the solids which were discarded. The filtrate was
washed with hydrochloric acid (3 x 750 mL, 1IN} which caused
precipitation from the ethyl acetate layer. This ethyl acetate
suspension was filtered to give a tan solid (0.940 g). The filtrate
wvas saved. The combined hydrochloric washes were reextracted with
ethyl acetate and these extracts were combined with the saved ethyl
acetate filtrate from above. This solution was concentrated to
provide a solid which was triturated with ether/ethyl acetate teo give
a tan suspension. This suspension was filtered to give a second crop
of tan solid {1.60 g). The filtrate was concentrated to a solid and
triturated with ether/ethyl acetate to give a suspemsion. This
suspension was filtered to give a third crop of tan solid {0.70 g).
The solids saved from the above filtrations were combined (3.24 g) and
refluxed in glacial acetic acid (32 ml) for 3 hours. The resulting
suspension was cooled to room temperature and stirred for 16 hours.
This suspension was filtered and the collected solids were washed with
glacial acetic acid, and then ether to give the title compound (1.93
g€, 33 %) as a tanm powdef, mp 369 °C (decomp.); MS(CI)}: 370 (M+H).

Analysis for Cl8MIZCIN304 . O.50H20:

Calculated: C, 57.10; H, 3.46; N, 11.10

Found: C, 57.21; H, 3.53; N, 10.86 1If NMR 13.75 (br s, 1H,
exchangeable), 8.51 (s, 1H, exchangeable), 8.23 {(d, J=8.69 Hz, 1H),
7.89 (d, J=1.87 Hz, 1H), 5.58 (dd, J= 1.87, 8.69 Hz, 1H), 7.08 (t,
J=7.96 Hz, 1H), 6.42-6.39 (m, 3H), 3.68 (s, 3H).

Example 33. 7-Chloro-4-hydroxy-2-(3-methoxyphenyl)-1,2,5,10-tetra--
hydropyridazine[4,5-b]jquin-gline-1,10-dicne.
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" The filtraté set aside and saved from Example 32 was diluted with
water/ice (1.0 L) to give a brown suspension which was stirred for 16
hours. The suspension was filtered and the collected solids were
washed with water and then ether to give the title compound (1.04 g,
56%) as a tan ‘powder, mp 312-315 °C; MS{CI): 370 (M+H).

Analysis for C18H12CIN304 . 0.20H20 . 0.10CH3S03H: Calculated: C,
56.80; H, 3.37; N, 10.97 ¥ound: C, 56.90; H, 3.55; N, 10.93

1B NMR 8.17 (d, J=8.64 Hz, 1H), 8.06 (d, J=1.71 Hz, 1H), 7.43 (dd,
J=1.71, 8.64 Hz, 1H), 7.36 (t, J=8.49, 1H), 7.15-7.12 (m, 2H), 6.93
{d, J=8.49 Hz, 1H), 3.79 (s, 3H}.

Example 34. 7-Chloro-4-hydroxy-2-{3-hydroxyphenyl}-1,2,5,10-tetra-
hydropyridazino{4,5-bjquin-oline-1,10-dicne.

A solution of 7-chlore-4-hydroxy-2-(3-methoxyphenyl)-1,2,5,10
-tetrahydropyridazino[4,5-bjquinoline-1,10-dione (0.600 g, 1.62 mM) in
methanesulfonic acid (12 mL) was heated to 130-14D °C for 3.5 hours
and cooled to room temperature. The brown solution was diluted with
water (36 mL) which caused an exotherm and a precipitate formed to
give a brown suspension. This suspension was filtered and the
collected solids were washed with water (50 mL) and ether to give a
brown solid (0.447 g). This material was suspended in water (26 mlL})
and choline hydroxide solution (45 wt% in wethamol, 1.5 mL) was added
to give a brown solution. This solution was warmed to 30 °C for 3
hours and cooled to room temperature. Hydrochloric acid (10 mL, 1IN}
was added to give a brown suspension vhich was filtered. The
collected solids were washed with water and then ether to give a brown
povder (0.302 g). This brown powder was suspended in methanol and the
resulting suspension concentrated to leave a brown solid. The solid
vas suspended in methanol and concentrated two additional times to
give the title compound {0.260 g, 45%) as a brown powder; mp 333 ¢
(dec.}; ¥S (CI) : 356 (M+H).
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Analysis for CL7HIOCIN304. 1.0H20. 1.40HCl:

Calculated: C, 48.1; H, 3.18; N, 9.89

Found: C, 48.5; H, 3.16; N, 9.45 11 N¥R 9.6 {br s, 1H, exchangeable),
8.15 (br s, 1 H), 8.06 (br s, 1H), 7.46 (br s, 1H), 7.23 (br s, 1H),
6.95 (br s, 1H), 6.75 (br s, 1H).

Example 35. 7-Chlore-4-hydroxy-2-(4-triflucromethoxyphenyl)-
1,2,5; 10-tetrahydropyridazino-[4,5-bjquinoline--1, 10-dione.

To a stirred suspension of 3-carbomethoxy-7-chloro-4-hydroxy-
guinoline-2-carboxylic acid N-2-(4-trifluoromethoxyphenyl) hydrazide
{600 mg, 1.3 m¥) in methanocl (85 mL) at ambient temperature was added
methanesulfonic acid (3 mL). The reaction mixture was heated to
reflux for 68 hours during which time a slight precipitate formed.
The solid vas removed by filtratiom. W¥ater {150 mL) was added to the
filtrate to produce a light suspension which was isclated via vacuum
filtration and dried over phosphorous pentoxide to provide the title
compound (467 mg, 84%) as a peach colored solid, mp 320-322 °C; MS
{CI): 424 (H+H). ’

Analysis for 018H9N304F3Cl . 6.8 H,0:

Calculated: C, 49.34; H, 2.44; N, 9.59

Pound: €, 49.01; H, 2.10; N, 9.55 IH NHR 12.%0 (s,lH, exchangeable),
12.07 (br s, 1H, exchangeable), 8.16 (d, J = 8.64 Hz, 1H), 8.06 (s,
1H), 7.71 (d, 28, J = B8.82), 7.45 - 7.50 {m, 3H).

The starting 3-carbomethoxy-7-chlore-4-hydroxy gquinoline-
2-carboxylic acid N-2-(4-trifluoromethoxyphenyl) hydrazide was

prepared in the following manner:

a. 3-Carbomethoxy-7-chloro-4-hydroxyquinoline-2-carboxylic acid.
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To a stirred sﬁﬁﬁénsion of dimethyl 7-chloro-é-hydroxy quinoline-
2,3-dicarboxylate (1.0 g, 3.38 mM) in water (20 ml) was added an
agueous soclution of sodium hydroxide (0.27 g, 6.75 m¥). Upon
addition, the suspension dissolved. The reaction mixture was warwed
to 60 °C for I hour. After this time the reaction was cooled to room
temperature and acidified with concentrated hydrochloric acid. The
product was then extracted into diethyl ether and ethyl acetate. The
organic extracts were dried over magnesium sulfate, filtered and
concentrated in vacuo to provide the title compound as a crude solid
{900 mg). This material was purified by recrystalization employing an
ethyl acetate/hexane co-solvent system to provide the title compound
{571 mg, 60%) as a white solid mp 296 °C (dec); HS (CI} = 238 (M+H).

Analysis for C12H8N05Cl . 0.45 CH3€GZCHZCR3 . 6.10 HZO:

Calculated: C, 51.30; H, 3.68; N 4.34

Founds C, 31.28; B, 3.62; N 3.97 lﬂ NMR 8.22 (d, J = 8.7 Hz, 1H),
7.92 (d, J = 1.8 Hz, 1H), 7.28 (dd, J = 8.7, 1.8 Hz, 1H), 3.90 (s,
3H). _

b. 3-carbomethoxy-7-chloro-4-hydroxy guinoline-2-carboxylic acid N-2-

{4-triflucromethoxyphenyl)hydrazide.

‘The free base of 4«(trifluor@meth@xy)phenyl hydrazine was
prepared from the hydrochloride salt by treatwent of the suspended
salt (400 mg, 1.75 mM) in ethyl acetate (50 mlL) with 2N sodium
hydroxide(50 wL). The organic layer was separated, dried over
magnesium sulfate and concentrated in vacuo to provide the free base
of 4-({trifluoromethoxy)phenyl hydrazine {325 mg, 1.69 mM). This
material was placed intoc anhydrous tetrahydrofuranm {5 mL) and cooled
to 0 °C under a mitrogén atmosphere. Concurrently, 3-carbomethoxy-
7-chloro-4-hydroxygquinoline~2-carbonyl chloride was prepared from
3-carbomethoxy-7-chloro-4-hydroxyquinoline-2-carboxylic acid (121 mg,
0.43 m¥} by heating te 60 °C in thionyl chloride {4 mlL). After 3
hours the crude acid chloride was isclated by distilling away the
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excess thionyl chloride. The crudéBEcarboMethoxy=7ech1010e%=
hydr@xquinolinészecarbOmyl chloride (130 mg, 0.43 mM) was then placed
in anbydrous tetrahydrofuran (3 ml) at ambient temperature and added
via cannula to the 4-{trifluoromethoxy)phenyl hydrazine solution.
Afrer 30 minutes the reaction mixture was poured into 1.0N
hydrochloric acid producing a precipitate. The solid was isolated to
yield the title compound (185 mg, 95%) as an off-white solid, mp
346-350 °C; MS 456 (M+H). 1y MR 12.67 (s, 1H, exchangeable), 10.79
(s, 1H, exchangeable), 8.37 (br s, lH, exchangeable}, 8.13 (d, J =
8.61 Hz, 1H}, 7.83 (d, J = 1.76 Hz, 1H), 7.48 (dd, J = 8.61, 1.76 Hz,
iHY, 7.21 (d, J = 8.50 Hz, 2K}, 6.94 (d, J = 8.50 Hz, 2H), 3.70 (s,
3u).

Example 36. 7-Chloro-3-(3-chloro-4-methoxyphenyl)-1-hydroxy-
3,4,5,10-tetrahydropyridazine-[4,5-bjquinoline-4,10-dione.

A stirred solution of 3-carbomethoxy-7-chlore-4-hydroxy-
guinoline-2-carboxylic acid N-2-(3-chloro-4-methoxyphenyl}hydrazide
{2.25 g, 5.16 mM) in methanol (1.13 L) and methanesulfonic acid (113
nl) was refluxed for 1 hour during which time a brown precipitate
formed. This suspension was cooled to room temperature, stirred for
16 hours and filtered (the filtrate was saved for use in Example 37).
The collected solids were washed with methanol and then ether to give
the title compound (0.153 g, 7%} as a yellov powder, mp 393-396 °C;
HS(CI): 404 (M+H).

Analysis for C18H11C12N304 . 1.20H20:

Calculateds C, 50.77; H, 3.17; N, 9.87

Found: €, 50.33; H, 2.87; N, 9.61 1H NMR 13.36 (s, 1H, exchangeable),

12.50 (s, 1H, exchangeable), 8.28 (d, J=8.78 Hz, 1H), 8.22 (d, J=1.74

He, 1H), 7.77 (d, J=2.42 Hz, 1H), 7.67 (dd, J=2.42, 8.91 Hz, 1H}, 7.62
{dd, J=1.74, 8.78 Hz, 1H), 7.30 {d, J=8.91 Hz, 1H), 3.94 (s, 3H).
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The starting 3-carbomethoxy-7-chloro-é-hydroxyquinoline-
2-carboxylic acid N-2-{3-chlorc-4-methoxyphenyl)hydrazide was prepared
in the following manner: '

a. 3-Chloro-4-methoxyphenylhydrazine

'
A solution of 3-chloro-p-anisidine hydrochleride {10 g, 52 mM) im
bydrochloric acid (48 mi, 12N) was cooled to -10 °C. A solution of
sodium nitrite (3.56 g, 52 mM} in water (19.5 mL) was slowly added to
the reaction such that the temperature did not exceed -5 °C. The
reaction mixture was then stirred for 1 hour at 0 °C. The resulting
diazonium salt solution was them added to a cold
(0 °C, ice bath) solution of tim chloride dihydrate {44 g, 193mM) in
hydrochloric acid (29 mL, 12N) at a rate such that the temperature did
not exceed 5 °C. A purple foamy suspension was formed and, after
adding water (20 mL}, the mixture was stirred for 3 hours at 0 °C.
The purple solids were filtered, washed with ethyl acetate and then
added to aqueous sodium bicarbonate soluticn. The resulting mixture
wvas partitioned with ethyl acetate and the entire mixture filtered to
separate insoluble tin salts. The collected tin salts were washed
with water and ethyl acetate. The ethyl acetate layer from the
initial filtration and the ethyl acetate from the washes of the tin
salts were combined, dried over magnesium sulfate and concentrated to
provide the title compound (4.49 g, 51%) as a brown solid; MS{CI) :
172 {¥-1) 1H NMR 6.94-6.90 (m, 2H), 6.71 (dd, J = 2.70, 9.0 Hz, 1E),
3.73 (s, 3H).
b. 3-carbomethoxy-7-chloro-4-hydroxyquinoline-2-carboxylic acid
N-2-({3-chloro-4-methoxyphenyl}hydrazide.

To a solution of 3-chloro-4-methoxyphenyl hydrazine (4.26 g, 24.7
mM) im 35b.) im tetrahydrfuran (200 wml} was added a solution of 3-
carbomethoxy-7-chloro-4-hydroxyquinoline-2-carbonyl chloride (3.54 g,
11.8 m¥, as prepared in Example 35b.} in tetrahydrofuran (100 mL) at Q
°C. The resulting yellow suspension was stirred at 0 °C for 30
minutes and diluted with water (200 mL} to give a yellow selution.



83

This solution was firther diluted with hydrochloric acid (600 mlL, IN)
to give a tan suspension which was stirred for 1 hour. The suspension
wvas filtered (the filtrate was saved) and the coliected solids were
vashed with water and then ether to give the title compound (2.30 g,
45%) as a tan %owder, KS{CI): 436 (M+B), which was used above in the
synthesis described for 7-chloro-3-(3-chlors-4-methoxyphenyl}-1L-
hydroxya3,&,5}10=tetrahydropyridamzino[&,Seb]quinolineaé,lﬂadione.

10 NMR 12.69 (s, 1H, exchangeable), 10.72 (s, 1H, exchangeable), 8.14
{d, J=8.50 Hz, 1K), 8.00 (br s, 1H, exchangeable), 7.76 (s, 1H), 7.48
(d, J=-8.50 Hz, 1H), 7.05 (d, J=8.80 Hz, 1H), 6.98 (d, J=2.28 Hz, 1H),
6.85 (dd, J=2.28, 8.80 Hz, 1H), 3.78 (s, 3H), 3.70 (s, 3H).

After sitting for five days, further precipitation occurred in the
above saved acidic filtrate. The solids were collected to provide
material (1.80 g) consisting of a mixture of the title compound (60%),
7-chloro-2-(3-chloro-4-methoxyphenyl)-1-hydroxy-1,2,5,10~
tetrahydropyridazino{4,5-bjquincline-1,10-dione (35%} and
7-chloro-3-(3-chloro-4-methoxyphenyl)-1-hydroxy-3,4,5,10-tetra-
hydropyridazine{4,5-b]guinoline-4,10~-dione (5%).

Example 37. 7-Chloro-2-(3-chloro-4-methoxyphenyl)-4-hydroxy-
1,2,5,10-tetrahydropyridazino-[4,5-b]quinoline~1,10-dione.

The filtrate saved from Example 36 was.cgncentrated to
approximately 500 mL and diluted with water/ice (1.1 L) to give a
light green suspension which was stirred for 3 hours. The suspension
was filtered and the collected solids were resuspended in water (S00
mL) and stirred for 16 hours. This suspension was filtered and the
collected solids were washed successively with water,acetonitrile/
ether and then ether to give the title compound (1.42 g, 68%) as a
green powder, mp 348-331 °C; MS(CI): 404 (M+H).
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Analysis for C18H11CLZN304 . 1.20H20 . 0.S50CH3SO3MH:

Calculateds C, 46.89; H, 3.27; N, 8.87

Founds C, 46.54; H, 2.96; N, 8.91 1N NMR 12.82 (br s, IH,
exchangeable), 12.05 (br s, 1H, exchangeable), 8.16 (d, J=9.01 Hz,
1¥), 8.06 (d, J=1.56 ¥z, 1H), 7.64 (d, J=2.37 He, 1H), 7.52 (dd,
J=2.37, 8.89 Hz, 1H), 7.45 (dd, J=1.56, 9.01 Hz, 1H), 7.23 (J, J=8.89
Hz, 1H), 3.91 (s, 3H).

Example 38. 7-Chlore-2-(2-methoxypyrid-~5-yl})-4-hydroxy-1,2,5,10-
tetrahydropyridazino[4,5-b)-quinoline-~1,10-diene.

To a cold (ice bath) stirred solution of 5-hydrazino-2-
methoxypyridine (0.839 g, 6.03 mM) in anhydrous THF (40 ml) was added
dropwise a solution of 3-carbomethoxy-7-chloro-4-hydroxy gquincline-2-
carbonyl chloride (1.67 g, 5.59 mM) im THF (40 mL). After stirring at
© °C for 3 hr, the reaction mixture was allowed to warm to room
temperature and stirred an additional 17 hr. The reaction mixture was
diluted with watexr/ethyl acetate (30 mL/40 mL) and the pH of the
resulting mixture adjusted to 4 by adding 2N sodium hydroxide. The
resulting mixture was filtered and the collected oramge solid was then
triturated in warm methancl {10 mL) and filtered to separate the title
compound (0.17 g, 5.7%) as a brown selid, mp 235-237 °C {dec}); MS(CI):
371 (MeH). '

Analysis for C17HLICINGOS . 1.435H20

Calculated: C, 51.45; H, 3.53; N, 14.12

Found: C, 51.26; H, 2.95; N, 14.18 1R NMR 12.88 (br s, 1H,
exchangeable), 12.09 (br s, 1lH, exchangeable), 8.34 (d, J=2.24 Hz,”
1H), 8.16 (4, J=7.6 Bz, 1H), 8.05 (s, 1K), 7.85 (dd, J=8.7, 2.24 Mz,
iH), 7.46 (d, J=7.6 Hz, 1H), 6.93 (d, J=8.7 Hz, '1H), 3.88 (s, 3H).

The starting 3-carbomethoxy-7-chloro-~4-hydroxyquinoline-2-
carbonyl chloride and 5-hydrazino-2-methoxypyridine were prepared in
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the following manfiérs
a. BQCarbomethoxya7=ch10r054$hydroxyquinoline=zscarbony1 chloride.

After Eefluxiﬁé a mixture of 3-carbomethoxy-7-chloro-4-
hydroxyquinoline-2-carboxylic acid (1.36 g, 5.6 m¥) and thionyl
chloride {5 mL, 68.5 m¥) in methylene chloride (12 wml) for 2 hr, the
resulting cloudy solutien was concentrated to leave a solid. This
residue was diluted with THF and reconcentrated to leave a solid which
was again treated with THF and concentrated to leave the crude title
compound (1.67 g, 100%) as a cream colored solid.

b. 5-Hydrazino-2-methoxypyridine.

To a stirred cold (-10 °C) solution of 5-aminc-2-methoxypyridine

{5.01 g, 40.4 mM) in concentrated hydrochloric acid (50 mL) was added
dropwise a sclution of sodium nitrite (2.9 g, 42 mM) in water (10 ml).
After stirring at -10 °C for 10 min, the reaction mixture was added in
portiens to a cold (-20 °C) stirred solution of stannous chloride
dihydrate (22.9 g, 101 wM) in concentrated hydrochloric acid (15 mlL).
The resulting thick mixture was diluted with water (10 mL) and
concentrated hydrochloric acid (15 mL} and stirring at -10 °C was
continued for an additiomal 1 hr. The mixture was then filtered and
the collected solids washed with ether (three 40 mL portions) and
dried in vacuo to afford the crude hydrechloride salt (7.03 g, 125%)
of the title compound as a pink solid. A portiomn (3.97 g, ca. 22 mM)
of this material was suspended in ethyl acetate/ether (75 mL/25 mL)
and 2N sodium hydroxide was added to the resulting stirred suspension
until the pH reached 6.5. After stirring for 15 min, the the organic
phase was separated and the aquecus phase was extracted twice with 30
mL portioms of ethyl acetate/ether (1:1}. The organic phases were
combined, dried (MgS04), filtered and concentrated te leave the title
compound {0.839 g, 27%) as a crude solid which was used without
further purification.
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Example 39
7-Chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl}~1,2,5, 10-tetra-
hydropyridazino[4,5-b]quinoline~1, i0-dione.

To a stirred éhspemsiom af 7-chloro-3-methoxycarbonyl-§-0%x0-1,4-
dihydro~quinoline-2-carboxylic acid N-2-{4-methoxy-2-methylphenyl)
hydrazide (3.0 g, 7.2 m¥) and the solids (0.6 g,1.6 m¥, of a mixture
consisting of 7-chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl)
=1,2,5,10-tetrahydropyridazine[4,5-bjquinoline-~1,10~-dione and
6~-chloro-2-{4-methoxy-2-methylanilino)-2,3,4,9-tetrahydre-
1H-pyrrolo-|3,4-bjquinoline-1,3,9-trione} collected from the
concentrated filtrate described in Example la) below in methamol (500
mL) was added methanesulfonic acid (50 mi.) and the resulting amber
suspension was refluxed for 7 hr. The resulting solution was stirred
at room temperature overnight and then diluted with ~ 600 mL of
ice/water to give a tan suspension. After stirring for 2 hr, the
suspension was filtered to give a solid (2.8 g, 100%).
Recrystallization of this material from boiling methamol (500 mL) gave
the title compound as a white powder (1.7 g, 61%), mp 354-356 C.
Analysis for CL9H14CIN304 . 1.5 H20 . 0.2 CH30H . 0.2 (C2H5)20:
Calculated: €, 55.60; H, 4.62; N, 9.73

Found: €, 55.25; H, 4.35; N, 9.60

18 NMR (DMSO0-d6): 12.74 {br s, 1H, exchangeable), 12.00 (br s, 1M,
exchangeable), 8.16 (d, J = 8.8 Hz, 1H), 8.06 (s, 1H), 7.46 (d, J =
8.8 Bz, 1H), 7.21 (d, J = 8.6 Hz, 14}, 6.91 (s, 1B), 6.85 (d, J = 8.6
¥z, 1H), 3.79 (s, 3H), 2.08 {s, 3H). '

The starting 7-chloro-3-methoxycarbonyl-4-oxe-1,4-dihydroguinoline-
2-carboxylic acid N-2-(4-methoxy-2-methylphenyl)hydrazide vas prepared
in the following manner:

a) 7-Chloro-3-methoxycarbonyl-4-oxo-1,4-dihydroquinoline-2~carboxylic
acid N-2-(4-methoxy-2-methylphenyl)hydrazide.
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éeMethoxy=2=metﬁ§1@hemylhydrazine hydrochloride (4.7 g, 25 mM) waé
partitioned between diethyl ether (300 mL) and 2N sodium hydroxide (50
mL). The ether layer was separated and the aqueous layer was
extracted with an additional portion of ether (300 ml). The combined
ether extracts vere dried {Na2504), filtered and concentrated tc leave
the free hydrazine as a yellow powder. This hydrazine was dissolved
in anhydrous tetrahydrofuran (180 mL). After cocling the resulting
amber solution to 0 C, a solution of 7-chloro-3-methoxycarbonyl-
4-g%0-1, 4-dihydroquinoline-2-carbonyl chloride (3.0 g, 10.0 mM) in TH¥
{90 mL) was added dropwise over 15 minutes. When the addition was
completed, the resulting yellow suspension was stirred at 0 C for 30
minutes and then at room temperature for 2 hr. The reaction mixture
was guenched by adding ~200 g of water/ice followed by 500 mlL of cold
1IN hydrochleric acid. The resulting yellow suspension was stirred for
1 hr and the yellow solids were collected via filtration, washed with
vater and then ether and air dried to provide the title compound as a
wvhite powder (3.3 g, 79%). The filtrate was partially concentrated to
remove most of the THF and the resulting suspension was filtered to
provide an additiomal ~ 0.6 g of solids comsisting (HPLC amalysis) of
35% of 7-chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl}-1,2,5, 10~
tetrahydro-pyridazino{4,5-b]quincline-1,10~-dione and 65% of
6-chloro-2-{4~-methoxy-2-methylaniline)-2,3,4,9-tetrahydro-1fi-pyrrolo-
[3,4~bjquinoline-1,3,9-trione.

The ?mchléro-S-methexycarbenyl-énéx0u1,@-dihydr@quin@line-Zucarbonyl
chloride used in Example 3%a was prepared in the following manner:

b) 7-Chloro-3-methoxycarbonyl-4-oxo-1,4-dihydroquineline-2-carbonyl
chloride.

To a stirred suspension of 7-chlorc-3-methoxycarbonyl-4-oxo-1,4~
dihydroguino~line-2-carboxylic acid {prepared from the diester)
{35.0 g, 0.124 ¥) in alcohol free chloroform {850 mL) under nitrogen
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vas added thionyl chloride (60.3 g, 37 mL, 0.507 M) ir ome portion.
The resulting mixture was refluxed until solution occurred (i.S hr).
After cooling to room temperature, the solution was concemtrated using
a rotary evaporator (bath temperature s 25 C) to give a tan solid.
This material vas dried in vacuo at room temperature for two days to
provide the title acid chloride (34.7 g, 93.2%) as a tam solid.

The 2-methyl-4-methoxyphenylhydrazine hydrochloride used in Example
3%a vas prepared in the following manner:

c) 2-Methyl-4-methoxyphenylhydrazine hydrochleride.

A solution of sodium nitrate (5.60 g, 81.2 mM} in water (56 mL) was
added in the course of 20 minutes to a mechanically stirred suspension
of 2-methyl-4-methoxyaniline (10.42 ml, 81.0 wlM) in a mixture of 12N
HC1I (60 mL) and water (64 mL) maintained at -5 C. The dark selutiom
was cooled to -15 € over 15 minutes and a solutiom of SnC12.2H20 (53.3
g, 236.2 m¥) in 12N HCl (36 mL} vas added over 30 minutes, the
temperature being waintained between ~15 and -10 C. The pink
suspension was stirred at -15 € for 30 minutes and ethanol (25 ml} was
added dropwise. The suspension vas stirred at -15 € for 3 hours and
filtered under N2(g). The filtration was done at ~-10 € (Jjacketed
funnel} and took 2 hours. The cake was sucked dry and washed with 50%
ethancl/ether (200 mlL) and ether (500 mL}. The solid was dried under
a N2(g) stream for 20 hours tc give the hydrochloride salt of the
title compound (8.60 g, 56%) as a grey powder, mp = 107 (decomp.});
BS(CI) : 152 (M+H). |

Analysis for C8H12N20 . HC1l . H20:
Calculated: C, 46.49; H, 7.32; N, 13.55
Found: ¢, 46.46; B, 6.92; N, 13.00
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300 MHz 18 NMR (DN§04d6): 10.01 (s, 3H, exchangeable), 7.48 (br s,
1%, exchangeable), 6.94 (d, J=8.8 Mz, 1H), 6.77-6.74 (m, 2H), 3.70 (s,
3H), 2.1 (s, 3H).

[

4n altermate synthesis of 7-chlore-3-methoxycarbonyl-4-oxo-1,4-
dihydroguinoline-2-carboxylic acidN-2-(4-methoxy-2-methylphenyl)
hydrazide is provided below. 4-Methoxy-2-methylphenylhydrazine
hydrochloride (11.38g, 60.32uM) was suspended in dry tetrahydrofuran
{264 wL) under axgon and treated with 2,6-lutidine (14.06 mkL,
120.6m¥). This reaction mixture was cooled inm an ice bath and a
solution of 7-chloro-3-methoxycarbenyl-é4-oxe-1,4-dihydrequincline-
2-carbonyl chloride (18.14g, 60.32mH) in THF (328 mL) was added at a
rate to maintain the reaction temperature at 2»506. After the

addition was completed, the reaction mixture was stirred 25 minutes at
ﬁszgc and then added with stirring to ice cold 1.0 N HC1 {1300mL).
Stirring was continued for several hours until the mixture became a
free flowing suspension. The solids were filtered off, washed with
vater and air dried to give the title compound (17.57g, 70%) as a tan
solid which was cyclized to title compound {39) using standard
conditions.

Note: 2,6-di-tert-butylpyridine may be used in place of
2,6-lutidine(2,6-dimethylpyridine) im the above procedure.

Example 40.
7-Chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl)-1,2,5, 10-tetra-
hydropyridazino{4,5-bjquinoline-1,10-dione N-methylgliucamine salt.

7-Chloro-é-hydroxy-2-(4-methoxy-2-methylphenyl)-1,2,5, 10-tetrahydro-
pyridazino-[4,5~b]quinocline-1,10-dione (0.45 g, 1.17 m¥) was stirred
in methanol (20 mL) and N-Hethyl-D-Glucamine (0.23 g, 1.17 mM} was
added to give a clear yellow solution. This solutiom was concemtrated
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and the residue ¥k dissolved in vater {20 mL) to give a vellow
solution. This solution was filtered through a Gellman 0.45 um
Acrodisc and concentrated to give a yellow residue. The residue was
triturated with Z-propanol {20 mL) to give a yellow suspension. The
selids were collected and washed with 2-propanocl to give the title
compound (0.20 g, 29%) as a yellow powder, mp = 177 C (decomp.).

Analysis for C19H14CIN304 . C7HI8NOS . 1.5H20:
Calculated: C, 51.53; H, 5.65; N, 9.24
Found: C, 51.17; H, 5.28; N, 8.88

300 MHz 1K NMR (DMSO-d6): 8.14 (s, 1H), 8.10 (d, J=8.6 Hz, 1H), 7.33
{d, J=B.6 Hz, 1H), 7.06 (d, J=8.0 Hz, 1H}, 6.76 (br m, 2H), 3.84 (m,
1H), 3.76 (s, 3H), 3.65-3.56 (m, 2H), 3.48-3.38 (m, 3H), 2.95-2.87 {(m,
2H), 2.51-2.46 (m, 3H), 2.02 (s, 3H).

Example 41
7-Chloro-3-(4~-chloro-2-methylphenyl)-4-hydroxy-3,4,5,10-tetrahydro-
pyridazine[4,5-bjquinoline-4,10-dione.

?=Chlorcn3amethoxycarbonyl«&—@xo-l,&mdihydr@quin@line»2=carb@xylia
acid N-2~(4-chloro-2-methylphenyl)bydrazide (2.00 g, 4.76 mM) was
suspended in methanol (1.0 L) and methanesulfonic acid {100 mL) was
added at a fast dropwise rate with good stirrimg. The resulting
yellow suspension was refluxed for four days to give an orange
solution. Methanol (500 mL} was distilled off and the concentrated
solution was cooled to room temperature to give a yellow suspensiocn.
This suspension was filtered (the filtrate was saved for use in

Bxample 42). The collected solids were washed with methanol and ether

to give the title compound (0.72 g, 39%) as a yellow powder, mp
336-339 C; MS{CI) : 388 (M+H).

Analysis for C18K11C1l2N303 . 1.1SH20 :

Calculated: C, 52.87; H, 3.27; N, 10.28



(s

91

Found: C, 52.51; H, 2.87; N, 10.12

300 KHz 1H NMR (DMSO-d6): 13.40 (s, 1H, exchangeable), 12.55 (s, 1H,
exchangeable), 8.30 (d, J=8.8 Hz, 1H), 8.20 (s, 1K)}, 7.62 {(d, J=8.8
Hz, 1H), 7.53 (s, 1H), 7.43 (s, 2H), 2.16 (s, 3H).

Example 42
?eChl@roezs(4=chl@r0529methylphenyl)=4=hydrexy=1,2,5,l@atetra«
hydropyridazino[4,5-b]quinoline-1,10-dione. '

The saved filtrate from Example 41. was diluted with water (1.0 L) and
the resulting suspension was stirred for 2 hours. The sglids were
collected and washed with water and them ether to give the title
compound {0.54 g, 29%) as an off-vhite powder, mp 355-357 C; MS(CI) :
388 (M+H).

Analysis for CL8H11Cl12N303 . 0.20H20 :
Calculated: €, 35.18; H, 2.93; N, 10.72
Found: C, 55.00; H, 2.62; N, 10.66

300 ¥Hz 1H NMR (DMSO-d6)}: 12.84 (br s, lH, exchangeable), 12.07 (br s,
18, exchangeable), 8.16 {d, J=8.6 Hz, 1H), 8.07 (s, 1H), 7.47-7.33 {(m,
4H), 2.12 (s, 3H).

Exanple 42a

Alternatively, the title compound was prepared by the following
procedure described gemerally im Scheme 6 and similar conditions to
that described in Example 82 wherein to a stirred suspension of
2-pyrrolidinocarbamide~7-chlore-4-hydroxy quinoline 3-carboxylic acid
in THF was added DCC. A THF solution of N-t-butoxy carbonyl-N’-4-
chloro-2-methylphenyl hydrazine was immediately added to the above
suspension. The reaction mixture was stirred at room temperature for
4 hours. Uﬁ@n completion of the coupling (after monitering by an
appropriate chromalographic method - e.g. TLC or HPLL) the -byproduct
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urea vas removed ¥ii vacuum filtration. Partial purification by flash
chromatography employing 5% methanol/ﬁﬁzclz yielded the desired
hydrazide. To the hydrazide suspended in THF was added
methanesulfonic acid. The reaction was stirred at room temperature
for 24 hours and then poured into ice water. The resulting
precipitate was isclated, dried amd triturated/somicated with methanol
and isclated to vield the title compound.

The starting 2-pyrrolidinecarbamide~7-chlero-4-hydroxyquinoline-3-
carboxylic acid and related starting materials were prepared according
to the procedures described for example 822 and b (infraj.

The starting Natobut@xycarbanylnmluéo@hl@t@ozamethylphemyl hydrazine
was prepared in the following manner:

To a suspension of 4-chloro-2-methyl-phenylhydrazine {992 mg,
6.33 MU} and potassium carbomate {1.44g, 10..4 M) in saturated
agueous sodium bicarbonate solution {12 ML) was added a solutiom of
di-t-butyl dicarbonate (1.52g, 6.96 MM} in THF (24 HL). After 2.5
hours, the mixture was partitioned between diethyl ether and the
agueous layer. The organic extracts were combined and washed with
water and brime, dried (HgSDQ), filtered and concentrated in vacuo.
The crude material was purified by flash column chromatography with
25% diethyl ether-hexames as eluant yielding the title compound
(1.56g, 96%) as a tan solid, HS(CI): 256,(M). 300MH® H NMR (DHSO-d6);
8.81(br §, 1K), 7.17¢(br §, 1H), 7.00-7.08(m, 2H), 6.55-6.62(m, 1H),
2.09(s, 3H), 1.41(s,9H).

Example 43
7-Chloro-2-(2, 4~-dimethylphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-
pyridazino{[4,5-b]quinoline-1,10-dione.

7-Chloro-3-methoxycarbonyl-4-oxo-1,4-dihydrogquinoline-2~carboxylic

acid N-2-(2,4-dimethylphenyl}hydrazide (3.80 g, 9.50 wM) was suspended
in methanol (330 wmL) and methanesulfonic acid (83 wl) was added at a
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fast dropwise raté with good stirrimg. The resultimg orange
suspension vas refluxed for 20 hours to give an amber sclution. This
solution was cooled to room temperature and water (75 mL) was added
dropvise to give a yellow suspension which was stirred for 2 hours.
The solids were filtered off and the filtrate was diluted with water
(300 mL) to give a yellov suspension which was stirred for 20 hours.
The solids were collected and washed with water, methanol/ether, then
ether to give the crude titie compound (1.80 g). Recrystallization
from methanol gave the title compound (0.58 g, 17%) as a tan powder,
mp = 345-351 C; MS(CI): 368 (M+H).

Analysis for CISH14CIN303 . H20 . 0.5CH30H:
Calculated: C, 56.25; H, 4.34; N, 10¢.06
Found: C, 56.01; H, 4.36; N, 9.90¢

300 HHz 1H NMR (DMSO-d6): 12.?2'(br 8, 1H, exchangeable), 12.02 (br s,
1#, exchangeable), 8.16 (d, Jgs.?'Hz, iH), 8.06 (s, 1H), 7.46 (d,
J=8.7 Bz, 1K), 7.18 {(m, 3H), 2.33 (s, 3H), 2.07 (s, 3H).

The starting hydrazide was prepared from the correspending acid
chioride which was prepared from the corresponding diester.

Example 43a

&lternatively, the title compound was prepared according to the
general procedure described in 42a except using the appropriate
N-t-butoxy carbonyl-N’-2,4-dimethyl phenylhydrazine vhich was prepared
as described in 42a except 2, 4adimethyl phenylhydrazine was reacted
with di-t-butyldicarbonate.

Ezample 44 |
7-Chlero-2-(3, 4~dihydroxyphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-
pyridazinc{4,5-b]quinoline-1,10-dione.

7-Chloro-4-hydroxy-2-(3, 4-dimethoxyphenyl)-1,2,5, 10-tetrabydropyrida-
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2ino-{4,5-b]quinclifié=1,10-dione (1.00 g, 2.50 m¥) was refluxed in 48X
HBr (40 mL) for 6 hours to give an orange suspension. Heat was
removed and the suspension was flltered while still warm. The
collected solids were washed with water and then ether to give the
crude px@ducta(oggé g) as a yellow powder. This material was
recrystallized from refluxing methanol (600 ml) te give the title
compound (0.63 g, 68%) as a yellow powder, mp = 269-272 C; HS(CI):
372 (H+H).

&nalysis for C17HICCIN305 . 0.5H20 . 0.75CH30H:
Calculated: C, 52.67; H, 3.49; N, 10.38
Found: C, 52.66; H, 3.64; N, 10.14

300 ¥MHz 1H NMR (DMSO-d6): 12.67 (br s, 1H, exchangeable), 11.97 (br s,
1H, exchangeable}, 9.19 (br s, 1H, exchangeable), 9.10 (br s, 1H,
exchangeable), 8.15 (d, J=8.3 Hz, 1H), 8.04 (s, 1H), 7.44 (d, J=8.3
Hz, 1H), 6.89-6.73 (m, 3H).

The starting 7-chloro-4-hydroxy-2-(3,4-dimethozyphenyl}-1,2,5,10-
tetrahydro-pyridazino[4,5-b]quinoline-1,10-dione was prepared as
described in Example 45.

Example 45.
7-Chloro-4-hydrozy-2-(3, 4-dimethoxyphenyl)-1,2,5, 10-tetrahydro-
pyridazino[4,5-bjquinoline-1,10-dione.

7-Chloro-3-methoxycarbonyl-4-ox0-1,4~-dihydroquinoline-2-carbonyl
chloride (7.00 g, 23.3 m¥) vas dissolved in tetrahydrofuran (210 mL)
and added dropwise over 20 minutes teo a cold (0 C) solution of

3,%ndimethoxyphenylhydrazine {9.80 g, 58.3 mM} in tetrahydrofuran (420

mL) with stirring. The resulting brown suspension was stirred at 0 C
for 30 minutes and at room temperature for 2 hours. Ice/water slurry
{450 mL) was added to the reaction mixture followed by IN HCL (1.2 L)

P,
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and the brown suspeméibn vas stirred for 1 hour. The solids were
separated by filtration and washed with water and then ether to
provide7-chloro-3-methoxycarbonyl-4-oxc~1,4-dihydroquincline-
2-carbozxylic acid N-2-(2,4-dimethoxyphenyl)hydrazide (15 g, wet).

The combined filtrate and vashes were partially concentrated to remove
the TH¥ vhereupon a precipitate formed. This precipitate was
collected and vashed with water and then ether to give the crude title
compound (2.00 g). Recrystallization of this crude from refluxing
methanol (500 mL) gave the title compound (0.98 g, 10%) as a tan
povder, mp = 334-336 C; MS(CI): 400 (M+H).

Analysis for CI19H14CIN305 . CH30H:
Calculated: C, 55.63; H, 4.20; N, 9.73
Poumd: C, 55.27; K, 4.31; N, 9.56

30¢ ¥Hz 1H NMR (DMSO-d6): 12.75 (s, 1H, exchangeable), 12.01 (s, 1H,
exchangeable), 8.16 {d, J=8.6 Hz, 1H), 8.05 (s, 1K), 7.45 (d, J=8.6
Hz, 1H), 7.13 (S, 1H), 7.03 (S, 2H), 3.80 (S, 3H), 3.76 (S, 3H).

Example 46
7-Chloro-4-hydroxy-2-{2-methylthicethyl}-1,2,5, 10-tetrahydropyrida-
zino[4,5-bjquineline-1,10-dicne.

To a suspension of sodium thiomethoxide {230mg, 3.2mM) in
dimethylformamide (ZUmL), vas added in one portion
2-{2-bromoethyl)-7-chloro-4-hydroxy-1,2,5,10-tetrabhydropyridazino
[4,5-bjquinoline-1,10-dione (0.4 g, 1.08 mH, prepared in Example 4a.
of docket No. 37811) as a dry powder. This mixture was warmed to

‘gentle reflux for about three hours. At this point the heat was

removed and the reaction mixture was poured imts ice cold 1.2N HC1
{100ml.) and stirred ahout one hour. The resulting precipitate vas
vacuum filtered and washed with water and ether, then vacuum dried at
500C to yield 330mg (91%) of the title
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compound as an off white powder. mp = 275-2770C; HS: 338(N+1).

Analysis for C14H12CIN303S

Calculateds C, 49.78; B, 3.58; N, 12.44

¥ound: C, 49.73; H, 3.73; N, 12.30

NMR s 2.11(s, 3H), 2.79 (t, 2H, J=7.13 Hz), 4.09 (t, 2H, J=7.08 Hz),
7.42(dd, 1M, J=8.59, 1.6Hz), 8.57(d, 1H, J=1.77Hz}, 8.13(d, 1H, J=8.64
Hz), 11.8 (bzs, 1H), 12.64(brs, 1K}.

Example 47
7,9-dichloro-2-(2,4-dimethylphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-
pyridazino{4,5-b]quinoline-1,10~dione.

To a stirred suspenmsion of $,7-dichloro-3-methoxycarbonyl-4-oxo-1,
4-dihydro-gquinoline-2-carboxylic acid N-2-(2,4~dimethylphenyl)
hydrazide {3.60 g, 8.31 m¥) in methanol (151 mL) was slowly added
methanesulfonic acid (7.2 mL) and the resulting mixture vas heated to
reflux. &fter 2 hr at reflux, the reaction mixture was allowed to
cool to room temperature and then filtered to separate the
precipitated solids. The filtrate was diluted with water (150 mL)
vhereupon a white precipitate formed. This mixture was stirred
overnight at room temperature and the sclids were collected by
filtration, then vashed with water and ether and alr dried to give the
title compound as a white powder (2.78 g, 84%), mp 335-336 C; MS(CI}:
402 (H+H).

Analysis for C19H13Cl2N303 . 0.2 H20

Calculateds €, 56.25; K, 3.37; N, 10.09

Found: C, 56.23; H, 3.33; N, 10.35 NMR: 12.73 (br s, IH,
exchangeable), 11.92 (br s, 1H, exchangeable), 8.03 (s, 1H), 7.51 (s,
18}, 7.17-7.08 (m, 3H), 2.32 (s, 1H), 2.06 (s, iH).

The starting 5,7-dichlorc-3-methoxycarbonyl-4-oxo-1,4-dihydrequinoline
-2-carboxylic acid N-2-(2,4-dimethylphenyl}hydrazide vas prepared in
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the following mannex: _
a) 3-Carbomethoxy-5,7-dichloro-4-hydroxyquinoline-2-carboxylic acid.

To a stirred suspension of dimethyl 5,7-dichloro-4-hydroxyquinoline-
2,35dicarboxyihte (4.0 g, 12.2 m}f) in water (72 mlL) was added an
aqueous solution of sodium hydroxide (0.57 g, 24.2 mM in 22 wl water).
The solids immediateiy dissolved and the resulting solutiom was heated
at 55 o for 30 min. The reaction mixture was then slowly cooled to
20 oC and acidified by adding 6N hydrochloric acid (4 ml) while
malntaining the t&mpérature below 20 of. A precipitate formed and,
after stirring the suspension for 2 hr, the mixture was filtered and
the collected solids washed successively with water, ether/methanol,
and ether. Air drying provided the title compound {2.82 g, 74%) as a
tan solid. An analytical sample of the title compound was obtained by
recrystalliazton ¢f a small portion of the isclated solid from ethyl
acetate to provide a tan solid, mp 339-340 oC; MS(CI): 315 (M+R).

Analysis for C12HJCIZN305N

Calculated: C, 45.6; H, 2.23; N, 4.43

Pounds €, 45.78; H, 2.43; N, 4.52 1H NMR (MeOD): 7.82 (4, J=2.0 Hz,
1H), 7.44 (d, J=2.0 Hz, 1H), 3.86 (s, 3H).

b) 3-Carbomethoxy-5,7-dichloro-é-hydroxyquincline-2-carbonyl
chloride.

Thionyl chloride (1.50 g, 12.6 mM) was added to a stirred
suspension of 3-carbomethoxy-5,7~dichlero-4-hydroxyquinoline-2-
carboxylic acid (1.0 g, 3.17 =M) in ethanol free chloroform {25 mL}.
The resulting suspension was refluxed for 5 hr whereupon solution
occurred. The reaction mixture was allowed to cool to room
temperature and then concentrated to leave the title acid chloride
{0.88 g, 83%Z) as a tan solid. This material was used as is for the
formation of acid hydrazides.

Y
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5, 7-Dichloro-3-methoxycarbonyl-4-oxo-1, 4-dihydroquincline-2-carboxylic
acid N-2-(2,4-dimethylphenyl}hydrazide.
3-Carbomethoxy-5,7-dichloro-4-hydroxyguinoline-2-carboayl chloride
(3.65 g, 11.0 mM) was dissolved in tetrahydrofuran (274 mL) and added
dropwise to a cooled (0 oC) solution of 2,4-dimethylphenylhydrazine
(3.13 g, 23.0 mM) in tetrahydrofuran {172 ml} with stirring. 4
brown/red suspension slowly formed and the resulting mixture was
stirzred at 0 oC for 30 min. The reaction was quenched by adding cold
vater (223 mL} followed by IN HCl (669 mL). The resulting mixture was
stirred for 1 hr and then filtered to separate the precipitated
solids. The collected solids were washed with water and then ether to
provide, after air drying, the title compound (3.60 g, 76%) as a white
powder; HS(CI): 434 (M+H).

1§ NMR (DMSO-d6): 12.55 (br s, 1lH, exchangeable), 10.67 (br s, 1H,
exchangeable), 7.76 (d, J=1.6 Hz, 1H), 7.54 (d, J=1.6 Hz, 1H), 7.19
{br s, exchangeable, 1H), 6.91-6.76 (m, 3 H), 3.69 (s, 3 H), 2.19 (s,
6H).

Example 48.
7-Chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl)~1,2,5,10-tetra~
hydropyridazino{4,5~b]jquinoline-1,10-dione sodium salt.

To a stirred suspension of 7-chloro-4-hydroxy-2-{4-methoxy-2-
methylphenyl}-1,2,5,10-tetrahydropyridazino{4,5-blquinoline-1,10-dione
{2.00 g, 5.22 mM) in 0.1N sodium hydroxide (52.2 ml, 5.22 mM) was added
water (100 mL) and methanel (3 mL). After brief sonication, the solids
dissolved and the resulting solution was filtered through a Gelman Glass
Acrodisc frit (0.45 um) and concentrated to dryness. The residue was
triturated with isopropancl (i@@ mL) and filtered to separate the solids.
The solids were washed several times with isopropancl and then dried under
vacuum at 100 oC overnight to provide the title compound {(1.64 g, 78%) as
a yellow powder, mp 356 (dec).
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snalysis for CISHI3CIN304 . 1.0 Na . 0.02 (CH3)2CHOH . 1.8 H20
calculated: C, 52.10; H, 3.84; N, 9.56

Found: C, 52.10; H, 3.71; N, 9.40 1H NMR (DMSC-d6): 8.15-8.17 (m, 2H},
7.31 (dd, J=8.7, 2.0 Hz, 1H), 7.11 (d, J=8.4 Hz, 1H), 6.83-6.76 (m, 2K},
3.76 (s, 3H), '2.07 (s, 3H).

Example 49.
7-Chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl)-1,2,5, 10-tetra-
bydropyridazino{4,5-bjquinoline-1,10-dione choline salt.

To a stirred suspension of 7-chloro-4-hydroxy-2-({4-methoxy-2-
methylphenyl)-1,2,5,10-tetrahydropyridazino(4,5-bjguineline-1,10-dione
{400 mg, 1.03 mM) in methanol (4 ml) was added choline hydroxide (45% by
wveight in methanol, 295.6 uk, 1.03 mi). After brief sonication, all
solids dissolved and the resulting solution was filtered through a Gelman
Glass Acrodisc filter (0.45 um) alomg with an additiomal quantity of
methanol (8 mL). The filtrate was concentrated to dryness and the
residual oil was stirred with isopropanel (15 mL} and ethanol (8 mL)
whereupon crystallization occurred. The solids were cellected and dried
under vacuum at 100 oC overnight to give the title compound (411 mg, 81%)
as a yellow solid, mp 229-230 oC.

Aﬁalysis for CISH13CIN304 . C5HLANDO . 1.1 H20

Calculated: €, 56.88; H, 5.81; N, 11.06

Found: C, 56.91; H, 5.47; N, 10.98 1 NMR (DMSO-d6): 8.09-8.12 {m, 2K),
7.31 (dd, J-8.6, 2.1 HZ, IH), 7.07 (d, j=8.5 Hz, 1H), 6.75-6.82 {m, 2H},
3.80-3.85 (m, 2H), 3.77 (s, 3H), 3.37-3.40 (m, 2H), 3.09 (s, 9H), 2.04 (2,
3H).

Example 50. 2-{4-Benzyloxyphenyl}-7-chlore-4-hydroxy-1,2,5,10-tetrahydro~
pyridazino[é,Sab]quinolineml,10=dione choline salt.
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To a stirred suspétision of 7-chlorc-3-methoxycarbonyl-é-oxo-1,4-dihydro-
quimelﬁmeszscarboxylic acid N-2-(4-benzylozyphenyl)hydrazide {1.19 g, 2.50
mif) in methancl (50 mL) was added methanesulfonic acid (2.4 ﬁL) and the
resulting mixture was refluxed for 1 hx. After cooling to room
temperature, the reaction mixture was filtered and the collected solids
vashed with ether and air dried to give %00 mg of material which was saved
for further purification. The filtrate was diluted with am equal volume
of water and, after stirring for 30¢ mim, the resulting suspension was
filtered; the collected solids were washed with water and ether and air
dried to provide the title compound {151.8 mg) in the free acid form. The
solids (900 mg) which were initially collected and saved were |
recrystallized by dissolving im a hot mixture of methanol (3.8 L) and
methanesulfonic acid (63 mL} and then allowing to cocl to room
temperature. The resulting suspension was filtered to remove a
precipitate and the filtrate was diluted with an equal volume of water and
stirred overnight. The resulting precipitate which formed was collected, .
washed with water and ether and then air dried teo give the title compound
{622.2 wg) in the free acid form (total combined yield of the free acid
title compound: 574 mg, 52%); MS{CI): 446 (M:H).

300 MHz 1¥ N¥R (DMSO-d6)}: 12.71 (br s, 1, exchangeable}, 11.98 (br s,
18, exchangeable), 8.14 (d, J=8.6 Hz, 1H), 8.03 (s, 1H), 7.47-7.32 (m,
SHy, 7.07 (d, J=8.9 Hz, 1H}, 5.14 (s, 2H).

To a stirred suspension of 2-(4-benzyloxyphenyl)-7-chloro-é-hydroxy-
1,2,5,10-tetrahydropyridazine(4,5-b]jquinoline-1,10-dione

{515 mg, 1.16 mM) in methanol (77 nL) was added choline hydroxide (45
weight % in methanol, 0.36 wl, 1.28 mM). The resulting mixture was
filtered to separate a small gquantity of fine solids and the filtrate was
concentrated to leave an oily residue. This residue was diluted with
toluene (70 mL} and cenéentrateda The residue was diluted with
toluene/ethanol (70 mi/20 mlL) and concentratéd. The residue was diluted
vith a final portion of toluene (70 mL) and concentrated to provide the
choline salt title compound {640 mg, 99%) as a yellow-green solid, mp
304-306 oC; MS{FAB): 446 (M+1), 444 (M-1).

—
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Analysis for CZAH&§§1N304. 0.5 H20. 1.0 CS5H14NO
Calculated: C, 61.95; H, 5.43; N, 9.89
Found: C, 62.31; H, 5.59; N, 10.02

300 Mz~ 18 MMR (DMSO-d6): 8.11-8.09 (m, 2H), 7.48-7.28 (m, 8H), 7.00 (d,
J = 8.88 Hz, 2H), 5.13 (s, 2H), 3.83 (br s, 2H), 3.39 (br s, 2H), 3.09 (s,
9H)

a)} 7-chloro-3-methoxycarbonyl-é4-oxo0-1,4-dihydroguinoline-2~carboxylic acid
N-2-(4-benzyloxyphenyl)hydrazide.

The 7-chloro-3-methoxycarbonyl-4-o0x0-1,4-dibydroquincline-2-carboxylic
acid N-2-(4-benzyloxyphenyl)hydrazide used in Example 50 was prepared
according to the procedure used in Example 41} except that
4-benzyloxyphenylhydrazine was used instead of 4-chloro-2-methylphenyl-
hydrazine.

Example 31.
7-Chloro-2-(2, 4-dichlorophenyl)-é-hydroxy-1,2,5,10-tetrahydro-
pyridazinof4,5~-bjquinocline-~1,10-dione.

To a stirred suspension of 7-chloro-3-methoxycarbonyl-4-oxo-1,
4-dihydroquino-line-2-carboxylic acid N-2-(2,4-dichlorophenyl)

hydrazide (3.00 g, 6.81 m¥) in methanol (1500 mL) was added
methanesulfonic acid (150 wmL). The resulting suspensien was refluxed for
9 days and the resulting solution was then cooled to ambient temperature
and concentrated to one-half its original volume usimg a rotary
evaporator. The suspension which was obtained was stirred at room
temperature for 30 min and filtered tc separate the solids. The filtrate
vas diluted vith an egual volume of water vhereupon a precipitate formed.
This mixture vas stirred af ambient temperature overnight and then
filtered. The collected solids were washed with ether and then suspended
in methamnol (500 ml} and somicated for 5 min. The resulting mixture was

——
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filtered to sepatate the solids and the filtrate was concentrated. The
regidue was suspended in ether and filtered. The collected solids were
- washed with vater and ether and then air-dried to provide the title
compound (198.5 mg, 7%) as a yellow solid, mp 360-361 oC; MS(CI): 408
(M+H). )

dnalysis for C17H8CL3N303. 0.2 H20. 0.10 CH3SO3H
Calculated: C, 49.02; H, 2.35; N, 9.75
Found: C, 48.69; H, 2.10; N, 9.96

300-MHz 1H NMR (DHSO-d6): 12.99 (br s, 1H, exchangeable), 12.12 (br s, 1H,
ex@mngeable), 8015 ((ﬂ, J = 8-67 H29 ILH}, 8-0? (dg J s 1023 HZQ IR)’ ?985
(d, J = 1-02 Hz’ ]LH)’ 7-6@ (S, gg)g ?5‘7 (ddg J = 1.61, 8063 HZ, 1H)

a) 7-chloro-3-methoxycarbonyl-4-oxo-1,4-dihydroquinoline-2-carboxylic acid
N-2-(2,4-dichlorophenyl)hydrazide.

The 7-chloro-3-methoxycarbonyl-4-ox0-1,4-dihydroguineline~2-carboxylic
acid N~-2-(2,4-dichlorophenyl)hydrazide used in Example 51 was prepared
according to the procedure used in Example 41a) except that

2,4-dichlorophenylhydrazine was used instead of 4-chloro-2-methylphenyl-
hydrazine.

Example 52.
7-Chloro-3-({2,4-dichlorophenyl)}-1-hydroxy-3,4,5,10-tetrahydro-
pyridazino[4,5-b]quincline-4,10-dione.

To a stirred suspension of 7-chloro-3-methoxycarbonyl-4-oxo-1,
4-dihydroguino-line-2-carboxylic acid N-2-(2,4-dichlerophenyl)

hydrazide (1.28 g, 2.92 mi} in methanol (645 mlL) was added methanesulfonic
acid (65 mL). The resulting suspension was refluxed for 10 déys and the
resulting solution was then cooled to ambient temperature vhereupon a
precipitate formed. The mixture was filtered to separated the solids and
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the filtrate vas diluted with water (300 mL) to form another precipitate.
This precipitate was collected and dried to provide the title compound
(266.5 mg, 22%) yellow solid, mp 342-343 oC; MS(CI): 408 (H+H).

Analysis for C17HECL3N303. 0.1 CH3SO3H. 0.2 H20
Calculated: C, 48.73; H, 2.16; N, 8.95
Pound: €, 48.69; H, 2.10; N, 9.96

300-MHz 1H NMR (DMSO-d6): 13.50 (br s, 1H, exchangeable), 8.29 (d, J =
8.76 Hz, 1H), 8.19 (d, J = 1.26 Hz, 1H), 7.92 (d, J = 1.71 Hz, IH),
7.70-7.61 {m, 3H)

a) 7-chloro-3-methoxycarbonyl-4-oxo-1,4-dikydroquinoline-2~carboxylic acid
N-2-(2,4-dichiorophenyl)hydrazide.

]
The 7-chlorc-3-methoxycarbonyl-4-0%0-1,4-dihydroguineline-2-carboxylic
acid N-2-(2,4-dichlorophenyl}hydrazide used in Example 52 was prepared
according to the procedure used in Example 513}.

Example 53.
7-Chloro-4-hydroxy-2-[2-{4-methoxyanilino)ethyl)-1,2,5,10-tetra~
hydropyridazine{4,5-bjquincline-~1, 10-dicne.

2-(2-Bromoethyl)-7-chloro-4-hydroxy-1,2,5,10-tetrahydropyridazino4,5-b]
quin-oline-1,10-dione (1.00 g, 2.7 mM, prepared in Example 4a. and~
p-anisidine {1.33 g, 10.8 mi} were stirred and heated to reflux in DHMF (20
mlL) for 1.5 hours to give a brown soclution. The solution was coocled to

room temperature and ether (80 ml) was added to give a dark suspension.
The suspension was stirred for twoe hours and filtered. The collected
solids were washed with ether (150 mL) to give the title compound as a tanm
powder {1.17 g, 60%Z}, mp 239-241 oC; HS(?I)3413.

Analysis for C20H17CIN404.HBxr. 3.0 CIHINO. 0.5H20:
Calculated: C, 48.24; H, 5.58; N, 13.58
Found: C, 47.806; H, 5.20; N, 13.93
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300 ¥Hz 1H NMR (ﬁﬁgg§g6)= 8.14 (d, J=8.7 Hz, 1), 8.09 (d, J=1.9 Kz, 1K),
7.35 (d, J=8.7 Hz, 1H), 6.75 (d, J=8.9 Hz, 2K), 6.58 (d, J=8.9 Hz, 2H),
3.96 (t, J=6.8 Hz, 2H), 3.62 (s, 3H), 3.27 (t, J=6.8 Hz, 2K).

Example 54.
7-Chloro-2-{3-chloro-4-hydroxyphenyl)-é-hydroxy-1,2,5,10-tetra~

hydropyridazino[4,5-b]quincline-1,10-dione.

7-Chloro-2-(3-chlore~4-methoxyphenyl)-4-hydroxy-1,2,5,10-tetrahydropy-
ridazino~|[4,5-bjquinoline-1,10-dione (previously prepared in Example 37
1.00 g, 2.47 m¥) was stirred in methanesulfonic acid (20 mL) to give. a
black solution. This solution was heated to 145 o for & hours and cooled
to room temperature. Water {60 mL) was added to give a tan suspension
which was stirred for 3 hours and filtered. The collected solids were
wvashed with water and ether to give the title compound as a gold powder
{0.98 g, 76 %), mp 350-353 oC; MS{CI): 390.

4nalysis forCl7HSC12N304.H20.1.2CH3S03H:
Calculated: C, 41.76; H, 3.04; N, 8.02
Found: C, 41.74; H, 2.76; N, 7.68

300 MEz 1M NMR (d6-DMSO): 8.15 (d, J=8.5 Hz, 1K), 8.05 {d, J=1.9 HZ, 1K},
7.53 (d, J=2.2 BZ, 1H), 7.45 (d, J=8.5 Hz, 1H), 7.33 (dd, J=2.2,8.7 Hz,
1H), 7.03 (d, J=8.7 Hz, 1H). E

Ezample 55. -
7-Chloro-4-hydroxy-2-(4-hydroxy-2-methylphenyl)-1,2,5,10-tetra-
hydropyridazino{4,5-b]quinoline-~1, 10~dione.

7-Chloro-4-hydroxy-2-(4-methoxy-2-methylphenyl)-1,2,5, 10-tetrahydropy-
ridazino-{4,5-bjguinoline-1,10-dione {(1.00 g, 2.61 mM) was stirred in
methanesulfonic acid (10 mL) to give a brown sclution. This solution was
heated to 150 oC for 3 hours and cooled to room temperature. The cooled
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solution was added dropwise to water {50 mlL) with stirring to give a grey
suspension which éaé‘stirted for 20 hours and filtered. The collected
solids were washed with water and them suspended in water (50 mL). To
this suspension wvas added choline hydroxide solution (2 mL, 45 wt % in
methanol) which dissolved the solids to give a brown solution. This
solution vas heated to reflux for 1 hour, additiomal choline hydroxide
solution (2 mlL) was added and the solution was heated to reflux for 3
hours. The solution was cooled to room temperature and acidified to pH =
1 with IN HCL to give a brown suspension. The suspension was filtered and
the collected solids were washed with water to give a brown solid.

Several recrystallizations from hot methanol gave the title compound as an
off-vhite powder (0.35 g, 36%), mp 287 (decomp.); MS{CI): 370.

Analysis for C18H12CIN304.H20.0.7CH30H:
Calculated: €, 54.75; K, 4.13; N, 10.24
Found: C, 34.75; H, 3.87; N, 10.18

300 MHz 1H NMR (d6-DMSQ): 12.60 (br s, 1H, exchang.), 12.00 (br s, 1H,
exchang.), 9.55 {br s, 1H, exchang.), 8.16 (d, J=8.6 Hz, 1K), 8.06 (s,
1H)}, 7.45 {(d, J=8.6Hz, 1iH), 7.07 (d, J=8.4 H=z, 1H), 6.70 (s, 1H), 6.66 (d,
J=8.4 Hz, 1H), 2.00 (s, 3H).

Example 56.
7-Chloro-2-{4-chloro~2-methylphenyl)-4-hydroxy-1,2,5,10-tetra-
hydropyridazino[4,5-bjquinoline-1,10~-dione. This is an alternate
synthesis of this compound previously described in Example 42.

3-Bengyl-7-chloro-2-{4-chloro-2-methylphenyl)-1,2,3,4,5, 10-hexahydropy-
ridazino-[4,5~b]quinoline-1,4,10-trione, 0.61 g, 1.28 M} was stirred in
methanesulfonic acid (12 mL) to give a viscous amber solution. This
solution was warmed to 45 of for 6.5 hours to give a pea greém suspension
which was cooled to room temperature. Ice (S0 mL) was added with stirrinmg
to give a light green suspension which was filtered. The collected solids
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vere washed with ¥iter and ether to éive a grey powder (0.49 g). A
portion of this powder (0.36 g) was stirred in methancl and choline
hydroxide solution (2 mlL, 1¥) was added. Most of the solids dissolved and
the mixture was filtered to remove the insoluble material. The filtered
solution was acidified to pll = 1 with 1N HCL to give a tam suspensionm.
Methanol {2 mL) was removed under a N2 (g) stream and the suspension
filtered. The collected solids were washed with water and ether to give
the title compound as an off-white powder (0.30 g, 82%), identical to the
material previously prepared in Example 42.

The starting 3-benzyl-7-chloro-2-(4-chloro-2-methylphenyl}-1,2,3,4,5,
10-hexa<-hydropyridagino[4,5-b]quinoline-1,4,10-trione was prepared
according to the following procedures:

a) 2-Benzylidene-1-{4-chloro-2-methylphenyl}hydrazine.

To a stirred suspension of 4-chlore-2-methylphenylhydrazine hydrochloride
{1.00 g, 5.18 m¥) in ethanol {15 mL) was added benzaldehyde {0.66 g, 6.22
mM) and sodium acetate {0.51 g, 6.2 mM}. After stirring the resulting
mizture for 3 hr at room temperature, am additiomal quantity of
benzaldehyde (0.1l g; 1.3 m¥) was added and stirring comtinued for 30 min.
The reaction mixture was poured into water and the resulting mixture
extracted with ether. The combined ether extracts were dried (MgS04),
£iltered and concentrated to leave a yellow oil (1.71 g) which contained
the title compound contaminated with the diethyl acetal of benzaldehyde.
The acetal was distilled off by warming (70 oC) the mixture under high
vacuum. The residue consisted of the pure title compound (1.23 g, 97%) as
an orange solid which was used as is in the next step.

300 HHz 1H NMR (CDC13): 7.79 (s, 1H), 7.68 (s, 1K), 7.65 (s, 1H), 7.49
(d, J=6.3, 1H), 7.42-7.26 (m, &M}, 7.16 {dd, J= 2.5, 6.0 Hz, 1M}, 7.06 (d,

J=2.5 Hz, 1H), 2.21 (s, 3H).

b} 1-Bemzyl-2-(4-chloro-2-methylphenyl)hydrazine.
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To a stirred solutiéﬁsof 2-benzylidene-1-{4-chloro-2-methylphenyl)
hydrazine (2.40 g, 9.81 mM) in anbydrous tetrahydrofuran (43 mlL) was
added dropwise a solution of borane in tetrahydrofuran (4.6 ml of a 1K
solution, 4.6 w¥). A gas evolution occurred during and after the
addition. After the addition was completed, the reaction mixture was
stirred for 20 win at room temperature and then saturated carefully with
hydrogen chloride gas at room temperature. A wvhite precipitate gradually
formed as the HCl gas was added to the reaction mizture. The reactior
mixture was stirred for 20 min after the addition of the HCl and then
quenched by the careful dropwise successive addition of water (150 mL) and
10% hydrochloric acid (5 ml). The resulting solution was concentrated to
remove most of the tetrahydrofuran. The residual mixture was made basic
by adding solid potassium carbonate and then extracted with ether. The
combined extracts were dried (MgS04),

filtered and concentrated to leave a pale vellow oil {2.38 g). This
material was flash chromatographed over silica gel using hexane/ether
{3:1) as the eluant. The fractions containing the desired material were
combined and concentrated to leave the title compound as a yellow oil
{1.30 g, 53.7%); MS(CX): 247 (M+H).

300 HHz 1X NMR (CDC13): 7.22-7.41 {(m, 6H), 7.14 (d, J=2.4 Hz, 1H), 7.01
{d, J=2.4 Hz), 4.90 (br s, 1H, exchangeable), 3.95 (s, 2H), 3.77 (br s,
1H, exchangeable), 1.98 (s, 3H}.

c) 7-Chloro-3-methexycarbonyl-4-ox0-1,4-dihydroquineline-2-carboxylic
acid lejbenzylmwnz-(émchloroazumethylphenyl)hydrazide.
7-Chloro-3-methoxycarbenyl-4-oxo-1,4-dihydroquinoline-2-carbonyl chloride
{D.58 g, 1.93 mM) was dissloved in tetrahydrofuran {50 mlL) and added
dropwise over 15 minutes to a solution of l-benzyl-2-{4-chloro-2-
methylphenyl}hydrazine (1.00 g, 4.05 m¥) in tetrahydrofuran {100 =L} at O
oC. The resulting amber solution was stirred for 45 minutes at G o and
diluted with water (75 ml) maintaining O of with coocling. The resulting
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sclution was further diluted at 0 o€ with IN HCL (i&@ mL) to give a white
suspension. The suspensicn was stirred at 0 oC for 1 hour and filtered.
The collected solids were washed with IN HCl, water, and ether to give,
after air drying, the title compound as a white powder (0.83 g, 84%), mp
172-175 oC. ° |

Analysis for C26H21C12N304.0.6H20.0.4C4H100:
Calculated: C, 60.18; H, 4.79; N, 7.63
Found: C, 608.21; H, 4.44; N, 7.70

300 MHz 1H NMR (d6-DMSO): 12.44 (s, 1H, exchang.), 8.04 (d, J=8.6 Hz, 1H),
7.52 (d, J=1.4 Hz, 1H), 7.43-7.3L (m, 6H), 7.11-6.85 (m, 3H), 4.85 (br s,
2K), 3.69 (s, 3H), 1.76 (s, 3H).

d) 3-Benzyl-7-chlore-2-{4~-chloro-2-methylphenyl)-1,2,3,4,5,10-
hexahydropyridazino[4,5-bjquineline-1,4,10-trione.

7-Chloro-3-methoxycarbonyl-4-0x0-1,4-dihydroquinoline-2-carboxylic acid
N-1-benzyl-N-2-(4-chloro-2-methylphenyl)hydrazide {0.92 g, 1.80 m¥) was
stirred in methanol (37 mL) and choline hydroxide solution (1.03 mlL, 45
weight 4 in methanol) was added to give a slightly brown sclution. This
solution was heated to reflux for 12 hours and cooled to room temperature.
The methanol was removed under a N2 (g) stream to give an amber residue.
Choline hydroxide solution (1 ml, 45 weight % in methanol) was added and
the resulting thick solution was stirred for 1 hour. Methanol (40 mlL) was
added and the solution was cocled to -15 oC. IN HCI (10 mL) was added
dropwise at ~15 oC with stirring to give a white suspension. MHethanol (15
mL) was removed under a N2 (g) stream and the suspension was filtered.

The collected solids were washed with water and ether to give the title
compound as an off-white powder (0.76 g, 89%), mp 279-281 oC; MS{CI):478.

Analysis forC25H17C12N303.H20.0.3CH30H:
Calculated: €, 60.06; H, 4.02; N, 8.31
Found: C, 60.14; H, 3.90; N, 8.34
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300 MHz 1H NWR (d6-DMSO): 12.68 (s, IH, exchang.), 8.1 (d, J=1.9 Hz, 1H),
8.16 (d, J=8.6 Hz, 1H), 7.50 (dd, J=1.9, 8.6 Hz, iH), 7.35-7.24 (m, 6H),
6.94-6.91 (m, 28), 5.28 (d, J=16.3 Hz, 1H), 4.60 (d, J=16.3 Bz, 1H), 1.69
(s, 3H). |

s
Example 37.
7,9-Dichloro-2-(2, 4-dimethylphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-
pyridazino[4,5-b]quinoline-1,10-dione sodium salt. This is the sodium salt
of the compound prepared in Example 47.

7,9-Dichloro-2~(2, 4-dimethylphenyl}-4-hydroxy-1,2,5,10-tetrahydropy-
ridazino-{4,5-bjquinoline-1,10-dione (prepared as described in Example 47,
375.6 mg, 0.925 m¥) was dissclved in water (20 mlL) containing 0.1N sodium
hydroxide (9.25 mL, 0.92S5 mM)'and methanol (4 mL) by swirling and
sonication. The resulting solution was filtered through a Gelman Glass
Acrodisc filter (0.45 microns) and the filtrate comncentrated to dryness.
The residue was triturated with isopropansl (10 mL) and the resulting
mixture was filtered. The collected solids were washed with iscepropanol
(5 mL) and then dried under high vacuum at 100 of overnight to provide the
title compound as a yellow solid (318.4 mg, 79%), mp 36%-370 oC.

Analysis for CI19H12CI12N303 . 1.0 Na . 1.70 H20 . 0.02 (CH3)2CHOH
Calculated: C, 50.32; H, 3.12; N, 9.08

Foumd: C, 50.20; H, 3.44; N, 9.21

1H NMR (DMSO-d6): 8.01 (4, J=2.2 Hz, 1H), 7.28 (d, J=2.0 Hz, 1H),
7.01-7.08 (m, 3H), 2.30 (s, 3H), 2.04 (s, 3H).

Examples 58 - 81 are presented in Table 1 adjacent to the formula and

scheme pages before the claims.

Example 82
7-chloro-4-hydroxy-2-(2-fluorobenzyl}-1,2,5,10-tetrahydropyri
dazino[4,5-b]quinoline-1,10-dione.
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To a stirred suspension of 2-pyrrolidinccarbamide-7-chloro-4-hydroxy
quinoline-3-carboxylic acid (1.068 g, 3.3 mM) in tetrahydrofuraﬁ (60
mL) at ambient temperature was added dicyclohexylcarbodiimide(D.795
g, 3.85 mﬂ).a A tetrahydrofuran solution (20 mL) of N-t-
butoxycarbonyl-N’-2-fluorcbenzylhydrazine (1.10 ,4.59 mM, prepared
a5 described in 82¢c) vas immediately added to the above suspension.
The reaction mixture vas stirred at room temperature for four hours.
Upon completion of the coupling, the byproduct urea was removed via
vacuum filtration. =~ Partial purification by flash column
chromatography employing 5% methanol in methylene chloride yielded
the desired hydrazide (1.67 g, 3.0 mM, 92%). To the hydrazide
suspended in tetrahydrofuran (80 ml) was added methanesulfonic acid
{%.0 mL, 139 mM). The reaction was stirred at room temperature for
24 hours then poured into ice water (600 mlL). The resulting
precipitate was isolated, dried, and triturated/senicated with
methanol (20 mL) and isolated to yield after drying under vacuum at
56 °C 0.733 g (65.9%) of the title compound as an off-vhite solid, mp
>300 %C; HS (CI): 372 (MeH).

Analysis for 618H11N303FCI=

Calculated: C, 58.16; H, 2.98; N, 11.30

Found: C, 57.81; H, 3.20; N, 11.08

300 MMz lﬂ NMR (DHSGwdﬁ)z 12.68 {s,1H, exchangeable), 11.96 (s, I1H,
exchangeable), 8.15 (d, J = 8.7 Hz, 1H), 8.03 (s, 1H), 7.43 (d, 1H, J

& Bes Hz), ?-15 had 7.32 (m, &H}’ 5.1? (SQ 23!)1

a) The starting 2-pyrrolidinocarbamide-7-chloro-4~hydroxyquinoline-
3-carboxylic acid was prepared in the following manner:

To a suspension of 3-carbomethoxy-2-pyrrolidinocarbamide~7-chloro-4-
hydroxy quinoline {2.52g, 7.5 mM} in de-ionized water (40 wL) was
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added dropwise a solution (20 ml) of an aqueoué potassium . hydroxide
{882 mg, 15.75 mM). ﬁpbn complete addition, the reaction was warmed
to 60 °C. After 3 hours, the reaction was filtered to remove a small
amount of insoluble matexrial. The filtrate was then acidified to
pH=1 vhich yi%ld a wite precipitate. The solid was isolated by
vacuum filtration, washed with water, and dried at 30 of under vacuum
for 16 hours. This provided the desived title compound (1.5 g, 64%)
as a white solid, mp = 225-8 °C; MS (CI): 321 (M+H).

300 MHz 1B MHR (DHSO-d.):  8.28 (d, J = 8.8 Hz, 1H), 7.77 (s, 1IH),
7.64 (d, 18, J = 8.7), 3.52-3.57 (m, 2H}, 3.17-3.19 (w, 2H), 1.83-
1.98 (m, 4H).

b) The starting 3-carbomethoxy-2-pyrrolidinocarbamide-7-chloro-4-
hydr@xyquinoline'was prepared in the following manner:

To a suspension of 3-carbomethoxy-7-chloro-4-hydroxy quinolimeszﬁ-
carboxylic acid (2.25 g, 8.0 mM) in tetrahydrofuran (20 mL) at
ambient temperature under a ,Nz atmosphere vas added
dicyclohexylcarbodiimide (1.65 g, 8.0 mM) and pyrrelidime (0.596 g,
8.4 mH). The reaction was stirred room temperature for 15 hours
after which time the byproduct urea was removed via filtration. The
desired product was purified via £lash colummn chromatography
employing 5% methanol in chloroform to provide the title compound
(2.52 g, 94.3%) as a tan solid, mp = 215 °C; MS (CI): 335 (HsH).

300 HHz 'H NMR (DHSO-d;): 8.12 (d, J = 8.7 Hz, 1H), 7.60 (d, 1H, J =
1.8 Hz), 7.47 (dd, 1H, J = 8.8, 2.0 Hz), 3.69 (s, 3H), 3.40-3.4%9 ({(m,
20}, 3.27-3.33 (m, 2H), 1.80-1.96 (m, 4H).

The starting N-t-butoxycarbonyl-N’-2-fluorobenzylhydrazine vas
prepared in the following manner:
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¢) To a mixture of t-butylcarbazate (17.84 g, 135 mH) and 2-
fluorcbenzylbromide (3.2 mL, 26.5 wM) in dimethyl formamide (30 mL)
varmed to 50 °C was added triethylamine (7.4 mL, 53.1 mM). After
stirring at 50 %¢  for 30 minutes, the reaction mizture was diluted
with vater and extracted with methyleme chloride. The combined
organic extracts were washed with water and brine, dried over Mgso,,
and concentrated in vacuo. The crude product was purified by flash
column chromatography employing 1:1 diethyl ether:hexanes as eluant.
This provided the title compound {5.13 g, B80%X) as a vhite solid; XS
(CIy: 241 (M+H).

300 MHz g wm (DHSOwds)z 8.27 (br s, 1H), 7.40-7.50 (m, 1H), 7.25-
7.36 {m, 1H), 7.09-7.20(m, 2H), 4.48 (br s, 1H), 3.87-3.94 (m, 2K},
1.37 (s, SH).

Example 83.
7-chloro-1-hydrogy-3-{3-nitrophenyl}-3,4,5, 10-tetrahydropyridazine
[4,5-b]quinoline-4, 10-dione.

The title compound was made generally as set forth in Example 14
using appropriate corresponding precursors to make the title compound
using butanol in the place of ethamol. Also, the product was
isolated prior to treatment in methanol with methanesulfomic acid.
Analysis for C,. H,N,0.C1

17797475
Calculated: 53.07; H, 2.36; N, 11.02
Found: 53.55; B, 2.54; N, 10.94 NMR (DMSO ~de):  7.63 (d, J=8.9

¥z, 1K), 7.80-7.91 (m, 1H), 8.18-8.36 (m, 4H), B.64 (s, 1H), 12.71
(br s, 1H), 13.36 (br s, 1H)

MS(CL): 385 (M+H)

m.p. (0C): >250
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7e@h1@£@s25(3sﬁlouxopheny1)e&shydzoxyai,2,5 10-tetrahydropyridazino
[4,5-b)quinoline-1,10-dione.

The title cem@bumd was made general as set forth im Ezample 15, using
appropriate corresponding precursors to make the compounds listed.

Analysis for C,,HgN,0,C1F

Caleulated: C, 53.57; H, 3.07; N, 14.56

Found: C, 53.55; H, 2.94; N, 14.44 NMR (DHSO - d)

7.18-7.32 (m, 1H), 7.46-7.60 (m, 4H), B.06 (s, 1H), 8.17 (d, J=B.7
Hs, 1H), 12.09 (br s, 1K), 12.92 (br s, 1H) MS(Cl): 358 (NsH)

@.p. (°C): 250

Examples 83-94 were made generally as set forth in Example 35 wusing

the &ppropmiate corresponding precursors. The physical data and
yields from the precursor acyl hydrazide are presented in Table 2 in
the pages prior to the claims.

Exemples 95-103 were made as generally set forth in Example 80 using
the appropriate corresponding precursors with physical data and
yeilds from the 2-pyrrolidino gquinoline precursors presented in Table

3 before the claims.

eﬁhl@t@aéahydroxy~2 {(2,6-dihydroxyphenyl)-1,2,5,10~-tetrahydropy-
ridazino[4,5-b)quinoline-1, 10~dione.

4 suspension of 7-chloro-4-hydroxy-2-(2,6-dimethoxyphenyl)-
1,2,5,10-tetrahydropyr idazinol4,5-bjquinoline-1,10-dione (0.5618 g,
L.4 mM) vas allowed to reflux in 50 mL of 48Z hydrobromic acid. After
approximately 45 minutes the suspension became an orange solutien.
After 2 hours at reflux HPLC analysis imdicated that the reaction was
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complete. Upon coolﬁmg, the selution afforded a precipitate that was
removed via filtration and vashed with water until the aqueous washing
vere no longer acidic. The solid was then dissolved in 4 mL of 45%
choline hydroxide in methanol and filtersd through a fine fritted
buchner funnel to remove amy particulate matter. Acidification with
concentrated HCl afforded a tan precipitate that was removed via
filtration. The wet solid was dissolved im wethanol and the solvent
vas evaporated to afford the desired product (0.230 g, 44.3%) as a tamn
solid.

Analysis for CI?H11N30501 . 0.7 HBr
Calculated: C, 47.55 H, 2.75 N, 9.78
Found: c, 47.85 H, 3.85 N, 9.70

Chemical Ionization: m+l: 372

300 MHz Proton NMR (DMSO-d6/TFA-d): 12.65 (br s, 1H, exchangeable),
8.2 (d,1H, J = 9.0 Hz), 8.12 (s, 1H), 7.47 (d, 1K J = 9.0 Hz), 6.80 (d,
1%, J = 6.0 Hz) 6.74 (d, M), 6.76 (s, 1H).

Example 105 .
7-chloro-4-hydroxy~2-(4-carboxyphenyl)-1,2,5,10-tetrahydropy-
ridaz ino[4,5~blquinoline-1,10-dione.

A suspension of 7-chloro-é-hydroxy-2-(4-cyanophenyl}-1,2,5,10~
tetrahydropyridazin o[4,5-bjquinoline-1,10-dione (0.400 g, 1.04 mi) in
50 mL of 1N KOH was allowed to reflux over a 5 hour period as the
reaction was monitored via HPLC. The initial suspension slowly
became a yellow solution. Total conversion to a new material was
accomplished after 5 hours of reflux as judged via HPLC. The solution
OC and acidified with concentrated HCL. Upon
acidification a precipitate formed immediately and was removed via

was cooled to 0

suction filtration. The yellow filter cake was washed with water and
then suspended in a 1:1 solution of ethancl:methancl and the solvent
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vas removed under ﬁabuum at 50 ocg This was repeated until the yellow

powder was a free ﬁlbwihg solid affordimg (0.400 g, 100Z) of the
desired product.

Analysis for dmﬂmnsosczn. . 2.7 HCL
Calculated: C, 44.38 H, 2.87 N, 9.15
Found: C, 46.83 H, 2.65 N, 8.71

Chemical Ionization: m+l:s 384

300 MHz Proton NMR (DMSO-d6/TFA-d): 13.04 { br s, 1H, exchangeable),
12.20 (br s, 1B exchangeable), 8.1 (d,1H, J = 3.0 Hz), 8.08 (s, 1H),
8.03 (d, 28 J = 9.0 Hz), 7.70 {d, 2H, J = 9.0 Hz) 7.465 (d, 1H).

Example 106
7-chloro-4-hydroxy-2~(4-hydroxyphenyl)-1,2,5,10-tetrahydropy-
ridaz ino[4,5-bjguinoline-1,10-dione.

To a 50 ml solution of 5:1 48% HBr:methanesulfonic acid was added 7-
chlors-4-hydroxy-2-(4-methoxyphenyl)-1,2,5, 10-tetrahydropy
ridazino([4,5~-b]Jquinoline-1,10-dione (1.0328 g, 27.9 wl). The
resulting suspension was heated to 110 @C over 3.5 hours. HPLC
analysis afforded a total conversion to a new material. The suspension
was cooled to room temperature and filtered through a buchner fummel.
The yellow solid was washed 2x with 100 wL portions of distilled water
followed by 200 ml of a 1:1 solution of THF:ether. The material vas
then washed with hexanes until the yellow solid was free flowing. This
solid was allowed to air dry for 72 hours prior to submission for
analysis. No percent yield was recorded for this reaction.

Analysis for CI7H9N304612 . 2.3 HBr

Calculated: C, 35.43 H, 1.97 N, 7.29
Found: C, 35.40 H, 1.95 N, 6.85
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Chemical Ionization: me+l: 390
300 MiHz Protom NMR. (DMS0-d6/TFA-d): 8.08 (s,1H), 7.49 (s, 1H), 7.30
{(d; 28 J = 8.73 Hz), 6.8 (d, 2H, J = 8.73).

Example 107
?schlér@séehydroxysza(éﬂcarboxamidephenyl)al,2,5,10etetrahydropym
ridazino[4,5-bjquinoline-1,10-dione.

°

Ints a S0 wl round bottom flask was placed 7-chlors-4-hydroxy-2-({4-
cyanophenyl)-1,2,5, 10-tetrahydropyridazin of4,5-b]quineline-1,10~-dione
{0.2040 g, 0.558 mi). This was dissolved in 6 ml of H,50, and warmed
to 50 OC. The warm solution was then poured onto 10.0 g of crushed ice
afferding a yellow sclid. The solid was removed from the aquecus
solution via suction filtration and washed with 60 mL of distilled
wvater followed by 30 mL of 1N NaHC@B. ‘The resulting vellow paste was
suspended in 1:1 ethanol:methanol and the solvent was removed under
vacuum until the solid was free flowing. Additional washing with 60 mL
of methanol followed by 200 ml of THE afforded a vellow solid that was
free flowing. After additiomal air drying (0.187 g, 87.7%) of desired
product was recovered as a yellow solid.

Analysis for €. H,,N,0,C1 . 1.3 H,S0

187117474 2774
Calculated: C, 42.37 H, 2.68 N, 10.98
Pound: C, 42.75 H, 3.16 N, 10.61

FAB: mel: 277.2, 257.1, 299.1, 383.1

300 MHz Proton NMR (DNSO-d6/TFA-d): 8.23 (s, 1H), 8.1G (s, 1H), 8.05
(d, 2B J = 8.49 Hz), 7.70 {4, 2H, J = 8.49), 7.465 (d, J = 8.49 Hz).
Example 108 '
7-chloro-4-hydroxy-2-{4~tetrazolephenyl)-1,2,5,10-tetrahydropy-
ridazimoﬁé,Sijéuinalineml,lﬂwdienes
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To 10 ml of NMP was added 7-chloro-4-hydroxy-2-(4~cyanophenyl)-
1,2,5,10-tetrahydropyridazin of4,5-b]Jquinocline-1,10-dione (0.5 g, 1.37
mi) followed by triethylamine (.206 g, 1.57 mM) and scdium azide (.534
g, 8.22 m¥). This suspension vas vigorously stirred and heated to 170
'@C over a period of 6 hours . At this time HPLC amalysis indicated
that the reaction was completed. The solution was alloved to cool amd
a8 precipitate began to form. To the cooled suspension was added
diethyl ether until no further precipitation was cbserved. The solid
was removed via suction filtration and washed with ether until the
s80lid was a free flowving tan powder. This was then suspended in 100 mlk
of 1IN HCL to remgve any excess sodium azide and triethylamine
hydrochloride. The solid was removed via filtration and washed with a
1:1 methanol:ether solution until the tan solid was a free flowing
powder. After additiomal air drying (D.552 g, 99.1%) of the desired
product was recovered.

dnalysis for C, K, .N.0,CL . 2.4 H,0

187117474
Caleulated: C, 47.93 H, 3.30 N, 21.73
Found: C, 47.36 #, 3.32 N, 10.57

FAB: wm+l: 277.2, 257.1
300 Miz Proton NMR (DMSO-d6): 12.10 (br s, 1H exchangeable) 8.19-8.12
(mg éﬂ)p 80065 (5, IH)’ ?085 (d, 3H J = 9-@0 lﬁz)e

Example 109
7-chloro-4-hydroxy-2-{4-N,N-diethylcarboxamidophenyl)-1,2,5,10-
tetrahydropyridazino[4,5-bjquinoline-1,10-dione.

To 20 ml of anhydrous THF was suspended 7-chloro-4-hydroxy-2-{4-
carboxyphenyl)-1,2,5, 10-tetrahydropyridaz ino[4,5-bjquinoline-1,10-
dione {0.3436 g, .897 m¥} under an atmosphere of nitrogen. To this
suspension was added 80612 {(0.13 mL, 1.79 mM). This was then heated to
reflux over a 60 minute period at which point ! mlL of DHF was then
added. Upon the addition of the DMF the suspension instantaneously
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became a light yellow solution which eventually reverted back to a |
yellew suspension after 5 minutes. The THF was removed under reduced
pressure and 10 mlL of DMF was added at room temperature. The resulting
dark orange solution was cooled to -10°C. To this vas added
diethylamine, ‘(0.27 ml, 2.69 m¥). Immediately upon addition of the
diethylamine a dark red precipitate formed. This suspension was kept
cold while 50 mlL of IN HCl was slowly added along with 50 mL of
saturated NaCl affording a yellow precipitate. The precipitate was
removed via filtration and washed with 200 mlL of water followed by 1000
mL of ether. Additional washing with 4:1 ether:methanol afforded a
free flowing solid. After additionmal air drying the desired product
{0.1485 g, 38.1%) was obtained as a yellow solid.

Analysis for C22H19N40461 . 1.7 BC1

Calculated: €, 52.75 H, 4.16 N, 11.18

Found: C, 52.63 H, 4.45 N, 10.85

Chemical Ionization: m+l: 439

300 ¥Hz Proton NMR (DMSO-d6/TFA-d): 12.%80 (br s, 1H exchangeable),
12.08 (br s, 1H exchangeable), 8.21 {s,1H J = 9.00), 8.11 (s, 1H),
87.67 (d, 2B J = 9.00 Hz), 7.48-7.46 (m, 3H, J = 6.15), 3.47-3.25 (br
w, 4H), 1.15 (br s, 61).

Example 110
7-chloro-4-hydroxy-2-{4-carboxymethylphenyl)-1,2,5,10-tetrahydro-
pyridazine[4,5-b]quinocline-1,10-dione.

To 50 mL of absclute methanol was added 7m¢hlcr©m&ahydr0xy«2«(&~
carboxyphenyl}-1,2,5, 10-tetrahydropyridaz ino{4,5-bjquinocline-1,10-
dione {(0.30g, 0.785 mM). To this white suspension was added two drops
of concentarted stoa and t@e suspension was allowed to reflux as the
reaction was monitored via HPLC over a 26 hour peried. The suspension
was allowed to coclk to room temperature upcn which the suspension was
diluted 100 mL of ether affording additiomal precipitate. The

e
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precipitate was réibved via suction filtration and washed with 50 mL of
7:1 ether:methanol. After air drying the desired product (0.327 g,
100%) was obtained as a white solid.

Analysis for Cygl,,N,05C1 . 1.5 HCL

Calculateds €, 50.43 H, 3.01 N, 9.21

Found: c, 50.91 H, 3.60 N, 9.36

Chemical Tonization: m+l: 398

300 ¥Hz Proton NMR (DMSO-d6/TFA-d): 8.15 (d,1E J = 9.00), 8.05 (d,
3H), 7.75 (d, 2H J = 9.00 Hz), 7.47 (d, 1H, J =9.00), 3.87 ( s, 3H).

7-Chloro-4-hydroxy-2-(4, 4-dimethyl-~2,5-dioxooxaxolidin-1ylethyl)-1,2,5,10~
tetrahydropyridazino[4,5-b]quinoline-1,10-dione.

Sodium hydride, 60% in mineral oil (150mg, 3.75mM) was washed with dry
hexane and suspended in dimethylformamide (20mL). 4&,4-dimethyl-oxazoline-
2,5-dione (580mg, 4.5mH) was added portionwise over 15 minutes at room
temperature. The resulting mixture was stirred 15-20 minutes at room
temperature. At this point the starting 7-Chloro-&-hydroxy-2-(2-
bromoethyl)-1,2,5,10-tetrahydropyrid azino[4,5-b]lquinoline-1,10-dione was
added - and the reaction mixture was warmed quickly to 150°c. After about
three hours at this temperature, the heat was removed and the reaction
mixture was poured into ice-cold IN HCL (100aml}. This mixture was stirred
about 5-10 minutes and suction filtered. The filter cake was washed with
water and ether, then vacuum dried to yield the desired product as a vhite
solid (280mg = 67%).

Example 112
7-Chloro-4-hydroxy-2-(2-methyl-2-hydroxypropicnamidoethyl}-1 ,2,5,10-
tetrahydr@@yfidazin@Ek,Smb]quin@line=l,1®udi@me {9740-178~1).
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The starting TEChiﬁf@cﬁnhydrokyeZa(4,4edimethylez,Smdi@xooxaxolidinnlylet
hyl)-1,2,5,10-tetrabydropyridazino]4,5-bjquinoline-1,10-dion e (400mg,
0.95mM) was suspended im water (30ml) at room temperature. To this was
added 1IN NaOH (2.0mL). A clear solutiom resulted, which was warmed to 50°¢C
for 2 hours. At this time 1.2N HC1 (5mL) was added. The mixture was
stirred amother 30 minutes at SGOC, then cooled to room temperature. A N
white precipitate was recovered by filtration and dried to yield the
desired compound as a white solid (330mg = 89%).

Example 113
7-Chloro-4-hydroxy-2-(2-methylthioethyl)-1,2,5, 10-tetrahydro-
pyridazino{4,5-b]quinoline-1, 10-diene.

To a suspension of NaSCH3 (230mg, 3.2mM} in dimethylformamide (20mlL), was
added in one portion 7-Chloro-4-hydroxy-2-{2-bromcethyl}-1,2,5,10~
tetrahydropyrid azino{4,5~b]quinoline-~1,10-dione as a dry powder. This
mixture vas varmed to gentle reflux for about three hours. At this point
the heat was removed and the reaction mixture was poured into ice cold 1.2N
BC1 (100mL) and stirred about one hour. The resulting precipitate was
vacuum filtered and washed with water and ether, then vacuum dried at 509¢
to yield 330mg (91%) of an off white powder. mp = 275-277°C; HS: 338(H+1).
NMR: - 2.11(s, 3H), 2.79(t, 2K, }=7.13), 4.09(t, 2H, j=7.08), 7.42(dd, 1H,
Ji=8.59, J2=1.6), 8.57(d, 14, J=1.77), 8.13(d, 1H, J=8.64), 11.8 {brs,
1H), 12.64(brs, 1H).

Example 114
7-Chloro-4-hydroxy-2-(2-methylsulfonylethyl}-1,2,5,10-tetrahydro~
pyridazino[4,5-b]quinoline-1,10-dione.

To a solution of 7-Chloro-4-hydroxy-2-{2-methylthioethyl)-1,2,5,10~
tetrahydro pyridazino{4,35-b]quinoline~i,10-dione (.11g, 0.33wkM) in methanol
{(5mL) stirred at room temperature, was added CXONE, a monopersulfate
compound (250mg, 1.0mM) dissolved in water (imL). The resulting mixture

e
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vas stirred at rooW temperature for 17 hours. Water (10 wlL) was added and
the reaction mixture was filtered. The crude product was again stirred
with warm water to completely remove the oxidant. Filtration and vacuum
drying yielded the product analytically pure as a white solid. Isolated
95mg, 75%.

Example 115 .
7-Chloro-4-hydroxy-2-(thiophen-2-ylmethyl}-1,2,5,10~tetrahydropyridazine
{4,5-b]lquineline~1,10-diocne.

To a solution of 2-(thisphen-2-ylmethyl)-t-butylcarbazate (1.0g, 4.4mM) and
2-pyrrolamido-3-carboxy-7-chloroguinocline-4-one (1.2g, 3.6mH) in
tetrahydrofuran {75mL) stirred at room temperature, was added
diisopropylcarbodiimide (0.84mL, 5.4mH). This mixture was stirred at room
temperature for 2.5 hours, then suction filtered into a second reactiom
flask. To the filtrate (stirred at room temperature} was added
methanesulfonic acid (12mL, 185mM). The resulting solution was stirred 17
hours at room temperature. TLC analyses at this time indicated complete
reaction. The reaction mixture was poured intc ice water (200mL). This
suspension was stirred about 15 minutes and filtered. The filter cake was
washed with water and ether, then vacuum dried to yield the desired
compound analytically pure (1.1g, 84%).

The physical data for examples 111-144 are presented in Tables 4-8 before
the claims. :

Alkyl(Cl-C6)aminc compounds are readily reacted with benzoylchlorides to
form the alkylbenzamide PQDs. For example, Rl as the 2-ethylbenzamide
derivative was prepared and active as a glycine receptor antagonist.

The following illustrate representative pharmaceutical dosage forms
containing a compound of formula I, or a pharmaceutically acceptable sal
thereof, for example as illustrated in any of the previous Examples,
{hereafter referred to as "compound X"), for therapeutic or prophylactic
use in humans:
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(2) Zablet

mg/tablet
Compound X........ eseasccnsescsessscossaacnee 50.0
Bannitol, USP.ccceoscoccscooscssosessosssossss 223.75
Croscarmellose’ 504UM. ccovececnccorocncoccons 6.0
Had#e SLATCR...oeeeoernnnnonns seecsesssssssas 15.0
Hydroxypropylmethylcellulose (HPMC), USP...... 2.25
Nagnesium stearat@....ccocccee. erescssoscesas 3.0
(b) Capsule
Compotng Xeocsoscooccsosscocscssossosssnsccses 10.0
Hannitol, USP...cocvvesccnsse ceesescessessss 488.5
Croscarmellose sodium....ccocc00c0e cecsscesas 15.0
Hagnesium stearat@...cccco. cscesscsssess voese 1.5

The above formulations may be obtained by comnventiomal
procedures well known in the pharmaceutical art. The tablets may be
enteric coated by conventional means, for example to provide a coating
of cellulose acetate phthalate.

Example 146
This is an example of a formulation suitable for parenteral use made
with the compound of Example 2:

Parenteral Formulation: mg/ml
comp@md ....... TP DSOS OSSOSO ES & & 6@ Qilo.@
Heglumineoocosea BBBBBBB 9 DD B OOV OB 19.5
Dextrose, anhydrous........ cevecrecses 3%.5
Sterile ¥ater for Injection.....gs ad 1 mkL

The soclution was prepared by conventional measures vell known in the
pharmaceutical field. General fermulations for this class of compounds
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and their salts, other than for acylated compounds, may be prepared by
golubilizing the active compound in an aqueous meglumine (N-methyl-
glucamine) solution containing an equimolar, or if sclubilization is
difficult, a molar excess of meglumine relative to Compound. Choline
salts are preferred for use in making formulations. Excipients such
has dextrose may be added to adjust the osmolality of the formulation.
Hater for Injection is added to bring the solution to final volume.
Alternately, other amine bases such as tromethamine or l-arginine may
be wsed to solubilize the active compound.

Example 147

A formulation is made as in Example 49, except that the
choline salt of Compound X is used in place of the compound of
Example 2.

Ezample 148

A formulation is made comprising a 5% agueous solution of
dextrose wade to 10 mg/mlL in the choline salt of Compound X.

The previous examples are considered to be mon-limiting and
thus, the compounds of formula I or I’ {or II or III) and
pharmaceutical compositions containing same may be used to treat
and/or prevent stroke and the other diseases as related herein. The
following schemes and formulae are presented to clarify how to make
the compounds of the imvention. The compounds depicted in examples
5,7,9,16,18 and 20 were imactive in the in-vitro glycine receptor
assay and are specifically excluded from the compounds of formula I or
IiI.
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611 Example 42, {75 |344-347 | 368 (M+1) | 1273 (s, 14, ezchang.), |C=61.53/6145
7-Chlora-2-(3,4-dimethyl- using the . 1200 (s, 1H, exchang.), (H=3.99/391 \
p@myﬂwhydmx% 1,2,5,10- filtrate ob- 8.16 (d, 7=8.7 Haz, 1H), N=11.20/11.31

rehydrapyridazing]4,5-b)- tained by 8.05 (d, j=1.5 Hz, 131), Ci9HI4CIN3Q30
-qmm@ﬁme—l 10-dione filwation of 748 (dd, }=1.5,8.7 Hz, 1H), 0.2820
the 3-ayl 7.30-7.20 (m, 3H)
i isomer via 2.26 (s, 61)
the proced-
ute of Ex-
ampledl.

62 Example42, |56 | 307-309 | 400(M+1) | 12.63 (brs, 1H, exchang.), | C = 52.39/52.36
7-Chloro-2-(2,4-dimethoxy- using the 11,98 (be s, tH, exchang.), | H=3.78/4.16
phenyl)-4-hydroxy-1,2,5,10- filerate ob- 8.15 (d, j=8.7 Hz, 1H), N=9.538.64
tetrahydeopyridazinol4,5-bj- tained by 8.06 (s, 1H), | CI9H14CIN30OS-
quinoline-1,10-dione filtration of 745 (d, }=8.7 Hs, 1H), 208120

the 3-aryl 7.21 (d, 8.6 Hz, 1),
iserner via 6.69 (d, j=2.4 Ha, 110),
the proced- 6.59 (dd, j=2.4,8.6 Hz, 11),
0 ure of Ex- 3.82 (s, 3H),
ampled 1, 3.73 (s, 38)
63 Example 42, |33 §237-239 [400(M+1) | 12,60 (brs, 1H, exchang.) | C=51.38/51.08
. 7-Chioro-2-(2,5-dimethoxy-  using the §2.00 (be 8, 1H, exchang.) | H = 3.76/4.00
phenyi)4-hydroxy-1,2,5,10- ' filtrate ob- 8.16 (d, =8.7 Hz, 1H), N= 9.079.26
tetrahydropyriderinei4,S-b]- | tained by 8.06 (d, j=2.0 Hz, 1H), CISH14CINIOSe
quinoline-1,10-dione filtration of 7.46 (dd, =2.0.8.7 Hz, 1}), 1.4H20-
the 3-eryl 7.09 (d, j=9.0 Hz, 1H), 0.3CH4S03
isomer via 6.99 (dd, j= 3.0.9.0 Mz, 1H)
the proced- 6.96 (d, }=3.0 Hz, 1H),
ure of Ex- 3.73 (s, 3H),
_ampled], 3.65 (s, 3H)

gZT
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64 Example 42, |47 |330-332 | 368 (M+1) 1271 (s, 1M, exchang.), [C=061.89/62.05
7-Chlore-2-(2,5-dimethyl- using the 12.02 (s, 1H, exchang.), |H=3.95/3.84
phenyl)-4-hydroxy-1,2,5,10- | filtrate ob- 8.15 (d, j=8.6 Hz, 1H), N=11.35/11.43
1etrehydropyridazine{4,5-b]- tained by 8.06 (s, 1H), CI9H14CIN3O3
quincline-1,10-dione filwration of .45 (d, j=8.6 Hz, 1H),

the 3-aryl 7.21 (¢, j=7.7 Hz, 1H),

isomer via 7.13 {d, j=7.7 Ha, 1H),

the proced- 7.1% (s, 1H),

ure of Bx- 2.30 (s, 3103,

ample 41. 206 (s, 3H) _ e

68 Example 42, 142 |317-321 | 384 (M+1) ¢ 12,74 (s, 13, excheng.), | C=55.,38/3555
7-Chicro-2-(4-ethoryphenyl)- using the ; 12,00 (s, IH, exchang.), {H =4.00/4.17
4-hydroxy-1,2,5,10-tetrshydro- | filteate ob- 8.16 (d, j=8.6 Hz, 1H), N = 10.00/10.23
pyridazinol4, S-biquincline- tained by 8.05(s, 1K), CISHIACINIOA-
1,10-dione filtration of 745 (d, j=8.6 Hz, IH), 1.5H20

the 3-zryl 7.41 (d, j=8.9 Ha, 2H),
isorner via 6.98 (d, 8.9 Ha, ZH),
the proced- 4.06 (g, j=6.8 Ha, 2H),
ure of Bx- 1.35 (i, j=6.8 Hz, 3H)
ample 5. _

66 Example 42, |78 333 374 (M+1) | 12.91 (br s, 15, exch.), C=48.40/48.53,
7-Chioro-2-(3-chicrophenyl)- using the 8.14 (br m,1H), H=2.887295,
4-hydroxy-1,2,5,10-tetrahydro- | filtrate ob- 8.05 (brs, 1H), N=9.79 .76
pytidazino]4,5-bjquinoline- tained by 7.68-7.43 (i, SH) Cy7HsClaO3N3.
i,10-dicne filtration of 1.0 Hs0.

. [teSary] 0.4 CH3S03H
isomer via
the proced-
ure of Ex-

smple 41

32T




7.39 (d, J = 8.46, 2H)

( C

67 Exampled2, |77 1343-346 1354 (M+1) | 12.77 (brs, 1H, exch.), C= 5094 / 50,85,
7-Chloro-4-hydroxy-2-(3- using the 8.16 (d,J= 8.6, 1H), H=362/398, *
methylphenyl)-1,2,5,10-tetra- filerate ob- 746 (dd, 3= 1.95, 8.66,1H),| N=9.76 D42
hydropyridazinof4,S-blaquino- tained by 7.35-7.33 (m, 3H), Cigll12CIN3Os.
line-1,10-dione 1 filtration of 7.7 tem, 1ED), 1.2 550,

the 3-aryl 2.36(s, B 0.1 CH3OH.
isomer via
the i ) 0.7 CHaSOzH |
\ ure of Ex-
‘ ample 41, .

68 | 7-Chicro-4-hydroxy-2-(4-thio- Example 42, (89 |340-342 | 386 (M+1) | 12.86 (bes, 1H, exch) C=50.84 /50,79
methoxyphenyi)-1,2,5,10-tetra- | using the 12.08 (br s, 15, axch,) H=3.24/332
hydropyridazino{4,5-biquino- filtrate ob- 8.15 (d, 1= 8.55, 1) { N=9.70/9.61
fime-1,10-dione tained by 8.0 (s, IH) ¢ C18H39CIN3 O3S,

N fileratior of 7.50-745 (m, 38) 0.2 B50.
*oa the 3-aryl - 17.31(d, 1 =834, 2H)
' isomer via 03 CH3S0:H
the proced-
ure of Bx-
smple 41. .

169 Exampledl (S 386 386 (M+1) | 13.35 (brs, 1H, exch.) C=355.09/55.01
7-Chioro- 1 -hydroxy-3-(4-thio- 12.49 (be s, U, exch.) ' H=3,27/3.28
methoxyphenyl)-3.4,3, 10-tetra- 8.28 (d, 1 = 8.76, IH) N=1046/10.69

" | hydropyridazine[4,5-blquino- £.21 (s, 11) CygH;3CIN501S.
line-4,10-dione 7.65-7.59 (m, 3H) 04 Hy0

2.33 (s, 3H)

LZT




70 | 7-Chloro-2-{3-chlcro-4- Exampled2, (83 | 360-364 {388 (M+1) | 12.89 (brs, iH, exch.) C=50.91750.73
methylphenyl)-4-hydroxy- using the 12.09 (br s, 1H, exch.) H=325/3.13
1,2,5,10-setrahydropyridazino- filtrate ob- 8.16(d, J = 8.88, 1H) N=9.62/9.65
14.5-b]quincline-1,10-dione tained by 8.06 (s, {H) CgH; 1CligN303.

filteation of 7.66 (s, 1H) 0.5 H30. \

the 3-aryl 7.47 - 743 (m, 3H) 4 CH+S

isomer via 237 (s, 3H) 0.4 CHsSOsH

the proced-

ure of Bx- -
emple 41, |

71 Ezampie 41 ] decomp. | 388 (M+1) | 12.48 (brs, 1H, exch.) C=54.92/54.68
T-Chiom-3-(3-chioro-4- 398 832(d,J=861,1H) |H=3.04/3.01
methylpheay!)-1-hydroxy- 8.25(d, 3 = 1.77, {H) N= 10,52/ 10.63
3,4.5,10-tetrehydropyridazino- 7.80(d, 3 =204, 1H) Ciati1ClaNs0s.
{4,3-blauincline-4,10-dione 7.68 « 7.59 (mn, 25) 0.4 Hi0

* 7.49 {d, 7 =834, IH) ]
24103, 3 H)
72 | 7-Chlowo-2-(2,3-dimethylphen- | Exemple42, 1371 |335-336 | 368 (M+1) | 8.15 (d, J=8.67,1H) C=35799/58.33
| y1)-4-hydrory-1,2,5,10-tetra- using the ' 8.09 (d, 3=1.93, 1H) H=3.87/4.27

hydropwridazing]d S-blquino- | filate ob- 7.44 (0d, 1= 2.0,8.66, 1H) | N=10.5/10.74
iine-1,10-dione teined by 7.17-7.07 (9, 3H) | Cygly4CiN3Oa.

filtration of 2.27 (s, 34 1.3 H.0

the 3-aryl 1.95 (s, 3H) :

isomer via

the proced-

ure of Bx-

ample 41, —

! This compound wes purified using ﬂash chromatography over silica gel using 13% methano! in methylene chioride as the eluant.
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75 i Exampled2, | 113 |299-300 | 400 (M+1) | 12.77 (brs, IH, ench.) C=53.797/53.92
7-Chiore-2-03,5-dimethoxy- using the 8.16(d, i =28.67, 1H) H=386/3.95
phenyl)-4-hydroxy-1,2,5,10- filtrate ob- 8.05 (d, J = 1.86, 1H) N=997/993
tetrahydropyridazine!4,3-b]- tained by 7.46 (dd, J = 1.97 8.66,1H) | CygH14CIN1Os.
quinoline-1,i0-dione fileration of 6.73(d, 1 =2.19, 2H) 1.3H50 LY

' the 3-aryl 6.51 {m, 1H)
-isomer via 3.76 (s, 6H)
the proced-
ure of Bx-
ample 41,

76 | 7-Chloro-4-hydrony-2-{2-iso- Example 42, 344 | 345-346 | 382 (M+1) | 12.74 (brs, 1H, exch.) C=62.57162.62
propyliphenyl)-1,2,5,10-tetra- using the 12.03 (be 3,1 H, exch.) H=4.33/4.26
hydropyridazino{4,5-blquino- filtrate cb- 8.16(d, I =867, 1H) Ne= 11.05/ 10.95
line-1,10-dione tained by 8.07 {d, J=1.59, 1H) CapH16CING O3,

- fileration of . 7.47-7.39 (m, 3H) 0.10 150
the 3-aryl 7.33-7.23 (m, 2H)
isomer via 2.86-2.82 (m, 1H)
the proced- 1.53-1.09 (m, G1)
ure of Ex-
emple 41.

mg the desired product was diluted with hydrochloric acid (IN) to pH 1 0 gm a suspension. This suspension was concentraled on

& rolary evaporator to remove the

methanot and the resulting suspension was filtered and the collected sofids weshed with water and sir-dried to provide the desired

2-aryl isomer.

3 This compound was purified using preperative HPLC secording to the procedure in footnots 2 b),

4 8) The cyclization of the appropriate acy@ hydrazide was casried out as in Bxample 41 except at twice the stated concentration of

acy! hydrazide.

b) This cnmmmd was purified using pmpemmve HPLC sccording to the procedure in footnnte 2 b).

L
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80 | 7-chloro-4-hydroxy-2-{4-indo- Exampled2, (40 [>230 466 (M+1) [7.38 (dd J=8.6, 1.9 Hz, CITHICIINIO3.
phenyl)-1,2,5, 10-tetrahydro- using the 1H), 7435 (d,7=8.6 Hz, 1.0 HCI b
pyridazino{4,5-b]quinoline- filtrate ob- 2H), 7.70 {d, J=8.5 Haz, :
1,10-dione teined by 2H), 8.14 (d, 1=8.8 Hz, C 40.58/40.67

fileration of 2H) H 2.01/2.01
the 3-aryl N 8.05/8.37
isomer via

the proced-

ure of Bx-

ample 41,

81 | T-chloro-2-(4-bromo-2- Exampled2, | 74 | >260 450 (M+1) § 3.77 (3,300), 7.23 (m,2H), [ CISHIICIB:N304,
methoxyphenyl)-4-hydroxy- using the : 7.38 (d, J=1.6 Hz, 1H), 06
1,2,5,10-tetrahydropyridazino. filtrate ob- 7.44 (dd, J=8.7, 1.6 Hz, CH3S03H
{4,3-hjquincline-1,10-dione b tained by 1H), 8.0S (s, 18}, 8.13 (d,

’ fileration of J=8.7 Hz, 1H), 12.03 (bs, | C 44.04/44.12
the 3-aryl 15, 12.77 (bs, 1H) H 2.48/2.67
isomer via N 847/8.30
the proced-
ure ef Ex-

ample 41,

TET
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‘Table 2. The following Examples were made generally as set fosth ﬁ'm Ezample 35 using
appropriate comesponding precursors 1o make the compounds lisied. (Vield is from the acyl hydrazide

Ex8 | Name Vied |mpoc) [MSCD NMROMSO-dg)y | Analysis (caldiffound) |
T-chloro-2-(2-flourophenyl)- | 13 5250 358 [7.26-7.64(m, SH), 8.07 (s, 1H), for Cy9HgN3O4FCl 0 0.45 He0

85 | fnydrosy-1.2.5,10-tetrshydro- (M+H) | 8.16 (d, J=8.6 Hz, 1H), 12.09 (bes, C=85.81/55.34,
pyridazine}4,S-blguincline- 1H), 12.93 (br s, 15) H:=2.73/2.38,
1,10-dione N=11.49/11.23

86 | 7-chicro-2-(3.5-diwiflowro- | 12 >250 476 | 7.48 (dd, J=8.7, 2.0 Hz, iH), 8.02- for CoHgN3O3ReC -
methylphenyl)4-hydroy- (M+H) | 8.13 (m, 2H), 8.18 (d, /=8.6 Hz, 1H) C=47.25/47.35,
1,2,5,10-tetrahydropyridazing- | 8.40 (s, 2H), 12.20 (br s, 1H), H=1.84/1.83,
14.5-blquincline-1, 10-dione 13.13 (be s, 1H) N=8.70/8.70

87 7-chioro-2-(2 A-diflourophen- | 32 >250 376 | 1.20-7.30 (m, 1H), 7.45-7.56 for Cy7HgN3O4F2Clo 6,50 H30
yi)4-hydrogy-1,2,5, iO-tetra- i (M+H) | (m, 2H), 7.58-7.70 (m, 1H), 8.07 C=853.07/53.08,
hydropyridazino{4,S-blguino- (s, 1H), 8.16 (d, /=8.7 Hz, 1H), H=2.36/2.37,
line-1,{0-dione N=10.92/10.72

88 | 7-chioro-2-(2,5-diflourophen- | 13 250 1376 | 7.31.7.56 (m, 413), 8.06 (s, 1H), | for Cy7HgN3O3E2C)
y-4-hydroxy-1,2,5,10-tetre- 1 (MaH) | 8.16 (d, J=8.7 Hz, 1H), C=54.35/54.14,
hydropyridazino{é,5-blguino- 12.12 (br s, IH), 13.00 (be s, 1H) H=2.1572.34,
line.1,10-dicne | N=11.18711.19 _

89 J-chioro-4-hydroxy-2-(4- 25 >250 385 | 7.48(dd, J=8.7, 1.7 Ha, IH), 7.95- for C37HgN1O3FaCle 0.088
nitrophenyl)-1,2,5, 10-tetra- (M+H) | 8.00 (m, 21), 8.06 (d, J=1.8 Haz, 1H), CH3SOsH
hydropyridexinel4,S-bluino. 8.17 (d, J=8.7 Hz, 1H), 8.32-8.41 C=51.06/51.18,
line-1,10-dione (m, 2H), 12.16 (br s, JH), 13.15 H=2.59/2.58,

(br's, (H) N=13.94/13.90

90 | 7-chioro-1-hydroxy-3- 12 >250 408 | 7.64 (dd, J=8.8, 2.0 Hz, 1H), 791- for CygHoN303F3Cle 0.30 Ha0
{4-triflowromethyiphenyl)- (M+H) | 8.04 (m, 4H), 8.24 (d, J=1.9 Hz, 1H), C=52.33/52.39,
3,4,5,10-tetrahydropyridazine. | 8.32 (d, J=8.8 Hz, 150}, 12.61 (brs, H=2.34/2.36,
14,5-blquinofine-4, 10-dione 1H), 13.45 (brs, 1H) | N=10,17/59}

91 J-chloro-d-hydroxy-2-(4- - 149 »250 408 | 1.48 (dd, J=B.6, 2.0 Hz, 1H), 7.86 for CygHgN303F3Cle 0.35 Ha0
triflouramethylphenyl)- (M+H) | (s, 4H), 8.07 (d, J=2.0 He, 1H), 8.17 C=52.22/52.19,
1.2,5,10tctrahydropyridazing- (d, J=2.0 Hz, 1H), 12.09 (br s, 1H), | H=2.36/2.01,
14.5-blquincline-1,10-dione 13.04 (brs, 1H) | N=10.15982




N

92 7-chloro-4-hydrogy-2-(3- 11§ »250 388 7.46 (dd, J=8.6, 1.8 Hz, 1H), 7.70- for CygHgN3O3R3Cle 0.40 HaOl
nitrophenyl)-1,2,5,10-tetra- (M+H) |7.79 (m, 1H), 8.08 (d, S=1.6 Hz, 11), o 0,30 CH3SOsH
hydropyridazine(4,5-blguino- £.07-8.25 (m, 3H), 849 (s, IH), C40.38/49.54,
lime-1,10-dione 12.15 (br &, 1H), 13.07 (brs, 1H) H=2.63/2.35,

' N=13.31/12.98 —

93 T-chloro-l-hydroxy-3- 12 >250 1418 3.31 (s, 3H), 7.64 (dd, J=8.8, 1.9 Hz, for Cygk1aN30sCiSe 0.25 HaO;
(4-suifonylmethyiphenyl)- (M+H) | 1H), 8.01-8.11 (m, 4H), 8.24 | C=51.19/51.20,
3.4.5.m~mmhydwiduﬁma (‘ﬂo J=1.7 Hzp MH)- 8.31 (dv =83 ﬂl@ Hszgm.ﬁ.
{4.5-blquinciine-4,10-dione 1E5), %ﬂﬁﬂ {brs, LH), 1347 N=5.95/10.01

{brs, 14)

94 T-chloro-4-hydrony-2-(4- 48 250 418  13.28 (s, IH), 7.47 (ddl, J=B.6, 2.0 Hiz,

sulfonylmethylphenyl)- (M+35) | 1H), 7.90-7.93 (tn, 2H), 8.01-8.06
- 1,2,8, 10-etrabiydropyridazing- {m, 3E5), , 8.17 {d, J=B.7 Hz, I1H),
[4,5-blquinoline-1, 10-dione 13.07 (brs, 1H)

£ET




Table 3. The following Examples were made generally as set forth in Example 82, using

appropriete corresponding precursors to make the compounds listed. (Yields are overall from the 3-carbometh
2-pyrrolidinocerbamide-7-chlicro-4-hydroxy quineline)

MS(CD)

Name Yield | g p.000) | NMR (DMSO -dg) | Analysls (cal'dffound)
Bz, # :
7-chioro-4-hydrory-2- 5.21(s, 2H), 7.43(dd, J=8.6, for CghizN3OsFsCl
98 {pentafluorobenzyl)-1,2.5,10- 154% |>300 444(M+H) | 1.6 Ha, 1H), 8.01 (d, J=1.6 Hz, 1H), C=48.72/48 .40,
tetrahydropyridazino]4,5-bl- 8.13 (d, /=8.6 Hz, IH) He=1.59/1.82,
quinoline-1,10-dione N=9.47/9.28
7-chlore-2-(2-cyencbenzyl)- 5.27 (s, 2H), 7.36-1.52 (m, 3H), for Cygily iN4O3Cie 0.30 HaC
96 4-hydrony-1,2,5,10-tetrahydro- {61 | >250 379(M+H) | 7.62-7.70 (m, 1H), 7.87 (dd, J=7.7, C=59.40/59.44,
pyridazinold, S-bauineline- : 1.0 Ha, (H), 8.04 (d, J=1.8 He, 1H), H=3.04/3.10,
1,10-dione 8.15 (d, J=8.7 Hz, 1H), 12.00 (br s, N=14.58/14.36
14), 12.75 (bes, 1H)
_ 7-chloro-2-(3-cholorobenzyl)- 5.11 (s, 2H), 7.24-7.46 (m, SH), | for CygHy 1N303Cl
97 | 4-hydroxy-1,2,5,10-tetrabydm- |77 15250 . [ 38B(M+H) | 8.03 (s, IH), 8.15 (d, J=8.7 Ha, 1H), C=55.65/55.68,
pyridazinef4,5-Blquinoline- 11.95 (be s, 13D), 12.68 (br s, 150) | H=2.86/3.03,
1, 10-dions s N=10.82/10.59
] 7-chloro-2-3,5-ditriflucro- 5.29 (s, 2H), 7.43 (dd, J=8.7, 1.9 Ha, for Caghi1gN303F6Cl
98 methylbenzyl)-4-hydroxy- 52 |>250 490(M+E) | 11), 8.00-8.08 (m, 4%), 8.15 (4, C=59.05/58.71
1,2,5,10-tetrahydropyridazine- J=8.7 Hz, 1H), 11.94 (br &, 1H), H=4.66/4.74
14.5-b) guinoline-1,10-dione 12.67 (br s, 1H) N=12.15/11.85
T-chloro-4-hydroxy-2- 1.92-2.06 (m, 2H), 2.58-2.68 (m, for CapllyN305CH
99 | (3-phenylpropyl)-12,5,10-  1S7 {>250 | 382(MsR) |2H), 3.88-3.98 (m, 2H), 7.12-7.32 C=62.91/62.75,
tetrahydropyridazine{4,5-bj- {tn, SH), 7.41 (d, J=8.2 Hz, 1H), 8.01 H=4.22/4.38,
guinolive-1,10-dione (s,LH), 8.13 (d, J=8.5 Hz, 1), 11.87 N=11.00v10.92
s, 1K), 12.53 (brs, 1H)
7-chloro-4-hydroxy-2- 2.27 (s, 3H), 5.05 (s, 2H), 7.08-7.22 for Cyet14N303CI
100 | (4-methylbenzyl)-1,2,5,10- 72 (5250 368(M+H) | {m, 4H), 7.43 (d, J=8.7 Hz, 1H), 8.02 C=62.05/61.86,
tetrahydropyridazinc[4,3-b}- | (s, 1H), 8,16 (d, J=8.7Hiz, 1H), 1192 | H=3.84/4.00,
quinoline-1,10-dione | (br s, 1H), 12.62 (br s, 18]) Nes11.42/11.34

PET




7-chloro-4-hydroxy-2- 3.19 (s, 28}, 7.40-7.56 (m, 3H), for Cygkl) jN3O3FCl
101 {4-triflusromethylbenzyl)- 60 >250 422(M+H) |7.70 (d, J=8.1 Hz, 28), 8.03 (s, 1H), C=54.11/54.01

1,25, 10-tetrshydrepyridazino- 8.14 (d, J=8.6 Ha, 1H), 11.96 (br s, H=2.6%/282, -

14,5-blquinniine-1,10-dicne 18D), 12.71 (brs, 1ED) N=0.96/0.62

7-chioro-2-(4-cyancbenzyl)- 5.18 (s, 2H), 7.40-7.50 (m, 3H), for Cygty 1NgO3Cle 0.23 H4C
i02 4-hydroxy-1,2,5, 10-tetrahydro- | 43 >250 379(M+H) 1 7.80 (d, J=8.2 Hz, 2}1), 8.03 (s, 1H), C=55.60/59.57,

pyridazino[4,5-bleuinoline- 8.14 (d, J=8.7 He, 1H), 1196 (brs, 1H), | 1=3.02/3.10, =

1,10-dicne 12.72 (br 5, 1H) N=14.63/14.85

7-chioro-2-(2-flucrobenzyl)- | | 5.16 (s, 2H), 7.12-7.40 (m, 4H), for Cyghly ;N30sFCle 0.50 Hy
103 4-hydroxry-1,2.5, i0-tetrehydro- | 59 >250 32(M+H) | 7.43 (dd, J=8.6, 1.3 Hz, IH), 8.03 C=86.78/56.84

' pyridazino(4,S-blauinoline- I (s, 131), 8.15 (d, /=8.6 Ha, 1H), 11.94 H=3,18/3.13,

1,10-dione | (brs, 1H), 12.66 (br s, 1H) '

N=11.03/1098

3,005 € STHL
. ser




1=8.7THz), 9.18(s, {H), 3.35(brs)

Table 4. The following Examples were made genevally as set forth in Example 111, using

appropriate c@ﬁmdm@&mawnm to make the mmwwn.ds listed.

Ex. # Name . Yicld | m.p. . IMS(CD | NMR (DMSO-dg) ' ﬂ Anslysis (salculatedfound)

e RS 1

1t6 Tmﬂmﬂ-hydmxywz-(smmmud- l-yl- 77% [359-363d | 389(M+1] 2.57(s, 4H), 3.30(m, 2H), 4 02(m, |C=51.80/51.91, H=3 48@5&
ethyl)-1,2,5,10-tetrahydropyridazine 2H), 7.43(d, 1H, J=8.6Hz), 8.02(s, | N=14.21/14.08
[4.5-blquincline-1,10-dione 1H), 8.13(d, 1H, }=8.7Hz), 11.91

(brs, 1), 12.61(brs, 1H) Cy7H13N40sCl - 03820

111 | 7-Chloro-4-hydrexy-2-(4,4-dimethyl-2,5- 167% | 350-351d | 419(M+1] 1.42(s, 6H), 3.76(m, 2H), 4.13(m, | C=51.18/51.23, H=3.67/3.80,

. dioxooxsxolidin-1-ylethyl)-1,2,5,(0- ' 2H), 7.43(m, 24, J=8,7Hz), 8.02(s,) N=13.26/13.04
tetrahydropyridazinoié,S-blguinoline- 1H), 8.13(d, 1H, J=8.8Hz2), 11.9
1,10-diome (brs, 1H), 12.7(brs, 1H) C18H}5N406Cl - 0.2H20
117 | -Chioro-4-hydroxy-2-(5-methyl-S-phenyls 54% 165-170 480(M+1] 1.61¢s, 3H), 3.71¢m, 2H), 4.13m, | C=55.08/55.00, H=4.10/3.98
2 4-dmxmmmﬁm3-yﬂeﬁmymm,2.s.m- 28, 7.37(m, SH), T44(dd, 1H, |N=13.96/13.81
dron J1=8.THz, J2=1.95H3), 8.02(d, 1H,
| 3=2.0Hz), 8.15(d, 1H, I=8.7Hz), | CasHigNsOsCl - 1.2H20
. 8.84(s, 1H), 11.9(brs, 110, '
12.64(bes, 1H)
118 | 7-Chloro4-hydroxy-2-(1-methy!l-24- 97% [ >280C 404(M+ 1] 2.78(s, 3H), 3.69(1, 2H, I=5.6Hz), | C=48.62/48.94, H=3.79/3.63,
dnmmmmdm&yﬁie&hy%oﬂ,z.ﬁ, 10 . 3.85(s, 2H), 4.03(t, 2, J=5.6Hz), | N=16.67/16.33
dropyridazinol4 S-bjguinoline- 7.44(d8, 1H, J1=8.7Hz, 1222 0Hz),
1, mbdmm 8.02(d, 1H, J=2.0Hz), 8.13(d, 1H, | C17H14NsOsCl - 09870
| 3=8.7Hz), 11.9(bes, 1K),
12.61brs, 1H)

119 { 7-Chloro-4-hydrogy-2-(S,5-dimethyl- 9t% {>250C 418(M+1] 1.41(s, 6H), 3.76(m, 2}, 4.11(m, | C=50.87/50.97, H=-3.98/4.08,
2 A-dioxoimidezo-3-ylethyl)-1,2,5,10- 2H), 7.43(d, 1H, J=8.6Hz), 8.02(s, | N=16.48/16.14
tetrahydropyridazine(4,3-blyuincline- 1H), 8.13(d, 1H, J=8.6Hz), 11.94
1,10-dione (brs, 1H), 12.71(brs, 11) C1gH) gNsOsCl - 0. 4H20

120 | 7-Chloro-4-hydroxy-2-(imidezo-3-ylethyl) 59% | >250C 358(M+1] 4.3(m, 2H), 4.60(m, 2H), 741(d, | C=44.72/44.95, H=3.52341,
tetrahydropyridezino(4,5-blguinoline- 1K, J=7.1Hz), 7.52(s, 1H), 7.75(s, | N=16.29/16.24
{,10-dione 1H), 7.93(s, 181), 8.06(d, 1H, Ci16H12NgO3Cl - 1L.OHC -

1.0 H20 - 0.5 NaCl




I=19Hz), 8.09(d, 1H, J=8.7Hz),
8.48(s, 1H), 11.9(brs, 1H),

126(brs, 1H)

121 | 7-Chloro-4-hydroxy-2-(S5,3-diphenyl- 64% 272276 | 542(M+1] 3.82(m, 2H), 4.16(m, 2H), 7.23(m, | C=539.87/59.90, H=3.98/3.81,
24-dioxcimidazo-3-ylethyl)-1,2,5,10- - 10H), 7.44(d, 1H, I=8.7Hz), 8.03(s; 12.47/11.7%
tetrahydropyridazine]4,5-blquincline- 1H), 8.17(d, 1H, J=8.7Hz), 9.54(s,
1,10-dione o U iH), 11.89(s, 1H), 12.63(s, 1H) | CygH;1CINGOsS - 1 @Hg@

122 | 7-Chioro-4-hydroxy-2-(2,5-dioxothiazol |77% | 323-326d | 407(M+1] 3.82(m, 250), 4.06(rn, 240), 4.12(s, | C=45.24/45.23, H=3.08/3.01, |
idin-1-ylethy()-1,2,5,10- 2H), 7.44(dd, 1H, J1=8.6Hz, N=13.16/12.21
tetrahydropyridazino[4,S-blquincline- J2=1.9Hz), 8.02(d, 14, }=1.9Hz),
1,10-dione 8.14(d, 18], J=8.7Hz), CaogHapNsOsCl - 1.1H20

18.9¢brs, 1H), 12.7(brs, 1H)

123 | 7-Chioro4-hydrory-2-(1,3-dioxopyridino | 61% | 311-314 | 438(M+1] 3.94(s, 211, I=5.4Hz), 4.14(t, 2H, @ C=52.70/52.75, H=3.10/2.82,
{2.3-c]pyreolidin-2-ylethyl)-1.2,5,10- J=5.4Hz), 7.42(dd, {H, J1=8.THz, | N=15.36/1543
terahydropyridezine]4,5-blguinoline- J2=1.THz), 7.87(dd, 1H, J1=4.8H2,
1.10-dione J2=1.1Hz2), 7.99(4, 1H, J=1.9Hz), | CagHj2CINSOs - 1.0H0

8.11(d, 2H, J=8.712), 9.10(m, 24), :
y 11.89(bes, 1H), 12.53(brs, 1 H)

124 ?—Chﬂm&hydmxrﬂo»bmmmwﬂﬁmmd- 59% - | >250C 473(M+1] 4.04(t, 2H, 3=5.465z), 4.27(t, 2H, | C=48-34/49.27, H=3.0873 48,
Z-viethyl)-1,2,5,10-terahydropyridazi : J=5.43Hz), 7.18(dd, 1H, J1=8.7THz,| N=1141/11.09
[4.5-biquineline-1,10-diane J2=1.56Hz2), 8.03{m, 281}, 8.12(dd,

2H, J1=6.THz, §2=1.2Hz), 8.24(dd,; Cootl13N406S1Cit - 1.083C
1H, J= 6.7Hz, J2=1.53Hz), 11.90
] {brs, 1H), 12.55(brs, 13) _

128 | 7-Chiloro-4-hydroxy-2-(5,5-hexamethyl 180% {>250C 435(M+1) 1.45(m, 108), 3.76(m, 21), 4.12(m) C=52.89/52.81, H=4.44/4.20,
ene-2,5-dioxooxazolidin-1-ylethyl)-1.2, 2H), 744(d, 1H, J=8.6Hz), 8.02(s, | N=11.75/11.51
3,10-tetrahydropyridazine]4,5-blguinoline 1H), 8.15(d, 1H, J=8.6Hz),
i,10-dione 11.95(brs, 18), 12.70(brs, 111) szmgN,@%CE i @Hz@ _

126 ; 7-Chloro-4-hydrory-2-{ benzole][1,3]oxa-{ 92% | >250C 453(M+1] 4.23(m, 4HD), 7.41{m, 3H), 7.78(m, | C=55.24/55.26, H=3.16/2.96,
zinyl-2,4-dionesthyl)-1,2,5,10- 1H), 7.8%(m, (1), 7.99(m, 1H), | N=12.22/12.28
tetrahydropyridazinol4,5-blguinoline- 8.10(d, 1H, J=8.Tkz), 11.90brs,
1,10-dione 1H), 12.6{bes, 1H) Ca1Hy3CINGOs - 0.2H20

127 j T-Chloro-4-hydroxy-2-(1,2 4-triszal-2-y] [70% |>250C 359(M+1] 4.23(t, 28, J=5.65Hz), 4.54(t, 211, | C=49.31/49.58, H=3.12/3.38,
ethyl)-1,2,5,10-tetrahydropysidazine ' J=5.66Hz), 740(dd, 1H, J1=8,7Hz, N=22.40/22.38
{4,5-blguineline-1,10-dione 12=1.9H2), 7.93(s, 1H), 7.98(d, i1

Cysty 1CiINgO3 - 0.2NaCl

LET




C ¢
128 | 7-Chioco-4-hydroxy-2-(1,2,3-triszol-2-yl | 78% | >250C 1 359(M+1] 4.32(m, 2H), 4.77(m, 2H), 745(m, | C=48.80/48.82, H-3.57/3.33,
ethyl)-1,2,5,10-tetrahydropyridazine : 138), 7.75(s, 11, 8.01(m, 1H), N=20.69/2042 |
(4.5-b]quineline-1,10-dione 8.13(m, 281}, 11 .S(bes, 1H),
i 12.6{brs, 11) Cjs5H11CiNg03 - 0.7H20
129 | 7-Chloro-4-hydroxy-2-{1,2,3 4-tetrazol-1- | 83% | >250C . 360(M+1] 4.32(¢, 1.5H, J=5.57THz), 4.39(2, | C=46.74/46.70, H=286/3.16,
ylethyl)-1,2,5,10-tetrahydropyridazine i1 1.5H, J=85.55Hz), 4.87(, 1.34, N=27.26/26.09 -
[4,5-blquinoline-1,10-dione mix J=5.31Hz), 5.08(t, 1.5H, J=5.608z)
of2 7.45(m, 1H), 8.01(m; 1H), 8.94(s, Cmﬂmcm'ym - 0.5H20
7-Chiore-4-hydroxy-2-(1,2,3,4-tetrazoli-2- | iso- 0.5H), 9.47(s, 0.5H), 11.92(brs,
ylethyl)-1,2,5,10-tetrehydropysidazine | mers 180, 12.59Cbrs, 0.5H),
14,5-blquinsline-1,10-dione 1 12.63(brs, 0.5H)
130 | 7-Chlcro-4-hydrory-2-(5-phenyl-2,5- 74% | >250C | 467(M+1] 3.80(m, 1.5H), 3.92(m, 1.5H), 4.00] C=55.12/54.91, H=3.50/3.48,
m@mmmm-mayﬁmmmm { {m, 1.5H), 4.38(m, 1.5H), 740(m, | N=11.68/11.64
dropysidasi _4&%}@@&@@@3% 61D, 8.00(s, 181}, 8,18(d, 1H,
1=8.6Hz), 11.95(brs, 1H), szm 5CIN4Og - 0.2H20
12.75(brs, 13 N

8ET




N

" Table3. The fellowing Ezamples were made generally as set forth in Example 112, using
approprigle c@msmduwmmm to make the c@mMmds Ezsﬂeﬂ

1H), 12.57(bes, 1H)

Ex. # | Name Vield _imp. - MS(CI)  NMR(dmso-d6) - ° - " | Anslvsis (cale/found) . |

112 T-Chicro4-hydroxy-2-{2-methyl-2- §4% 300-303 | 392(M+1) | 1. EM&, BH). m 33(5, 3H), 3 4(@‘11, 2H) CgSﬁ 48’5@.58 Hﬁﬂ 245’4.25
hydrorypropionamidoethyl)-1,2,5,10- 3.95(m, 2H), 7.26(m, 0.5H), 742(d, | N=13.85/13.84
tetrahydropyridazine(4,5-blquinoline- 181, J=8.7Hz), 7.83(m, O.5H), 8.01
1,10-dione (s, 1H), 8.13(d, 1H, J=8.6Hz), 11.9 | Cy7H;9N40sCl - 0.2NaCl

_ (brs, 1H), 12.6(brs, 1) :

131 | 7-Chioro4-hydrogy-2-(i- 81% >250C 433(M+1) | 1.50(m, 108), 3.43(m, 2H), 3.98(m, | C=53.28/53.17, H=S,14/5.00,
hydroxycyclo _ ' 2H), 7.43(d, 1H, J=8.3Hz), 7.88(bt, | N=12.43/12.08
hexylzarbozemidoethyl)-1,2,5,10- 1H, J=5.8Hz), 8.01(s, 151), 8,13(d,
tetrahydropyridazina(4,S-blquinoline- 1H, J=8.7Hz),11.9(brs, 1H), CagH21CINgO4 - 1.0H20
1,10-dione | 12.6(brs, 131) .

132 | 7-Chioro4-hydroxy-2-(2-hydroxybenz | 84% >250C | 427(M+1} | 3.71(m, 2H), 4.11(m, 2H), 6.88(m, | C=54.44/54.37, H=3.7973.73,
amidoethyl)-1,2,3,10-etrahydro b 2H), 7.39(m, 2H), 7.86(d, 1H, N=12.70/12.63

' pyridazine(4,5-blquinoline-1,10-dione §=8.0Hz), 7.94(d, 1H, J=1.5Hz),
" 8.04(d, 1H, J=8.THz), 8.09(ke, 1H, | CypH15CINGOs - 0.8820
: j J=5.6Hz) _

133} 7-Chioro-4-hydroxy-2-(2-hydroxy-2,2- | 66% >250C 317(M+1) § 3.50(m, 2H), 4.05(¢, 2H, 7=6,0Hz), | C=62.73/59.69, He=4,09/395,
diphenylscetamidoethyl)-1,2,5,10- 7.22(m, 6H), 7.36{m, 41), T43(m, |N=1084/11.11
mﬁmydmymdmmmﬁéiﬁ-w quinoline- 1H), 8.05(d, 1H, I=1.42Hz), 8.15{d,
1,10-dicne 1H, ﬂxs GHz), m&m ﬂﬂ}. Ca7Hz1CINgOs

. H3 '2. ibes, 1HD

134 | 7-Chlero-4-hydroxy-2-(2-methy 76% >250C 407(M+1) @?@(&, 3H, J=7.351z), 1. W(s, 3H), | C=51.66/51.89, H=4.57/4.62,
hydmxybwtymmmdm&hy&)em,s,m@ 1.38(m, 15), 1.56(m, 1H), 346(m, [N=13.39%/13.31
tetrehydropyridazinof4,S-blguinoline- 2H), 3.98(m, 211), 7.42(d, IH,
1,10-dicne 1=7.95Hz), 7.82(be, 18, J=5.6Hz), | CjgHgCIN4Os - 0.2NaCl

8.00(d, 1H, J=8.6Hz), 11.87(brs,




i .
Table 6. The following Examples were made genersily us set forth in Example 113, using

sppropriate comesponding precursers to make the compounds listed. ]

Bx.# (Name ' Yield . i m.p. MS(CD) - | OMSDdg = . Amﬂyﬁs

1t3 7&Em¢hy@mxy-2-{z-meamﬂmw 85% |282-284 | 338(M+1) | 2.11(s, 3H), 2.75(¢, 2H, J=7.1Hz), ca@msm ?3, Hgs..sw ‘m
ethyl)-1,2.5,10-tetrabydropyridazine o 4.08(s, 2H, J=7.1Hz), T42(d, 1H, | N=12.44/12.30
14,5-blquinoline-1,10-dione | J=7.8Hz), 8.01(s, 1H), 8.13(d, 1H, °

J=8.6Hz), 11.91(bes, 1H), C14812CIN3 038
_ 12.64(brs, 1H)

135 | 7-Chioro-4-hydroxy-2-(2-ethylthio 33% [264-266 |352(M+1) | 1.20(s, 3H, J=7.35Hz), 2.56{g, 2H, | C=51.07/51.21, H=4.04/4.01
ethyl)-1,2,5,1C-tetrahydropyridazine J=1.38Hz), 2.82(t, 2H, J=7.26kz), | N=11.99/11.94
{4.5-blquinoline-1,10-dione 4.06(2, 28, }=7.31Hz), 7.43(dd, 1H,

' J1=8.64Hz, J2=1.95Hz), 8.02(d, 1K, C15H14CIN303S
M S8Hz), 3 13(d, m, J=8.61Hz),

136 | 7-Chloro-4-hydroxy-2-(2-n-butylthio 5% [ 248-250 | 380(M+0) 0. BS(M, BH)», Mﬁ(m, 2H), 2.52(m, C=53.45/5343, H=4.78/4.95
ethyl)-1,2,5, 10-tetrahydropyridszino 2H), 2.80(s, 2H, J=72Hz), 4.06(t, | N==11.06/11.21
{4.5-blguindline-1,10-dione 2H, J=7.2Hz), 7.42(m, 1H), 8.02(s,

" 1H), 8.13(d, 1H, J=8.6Hz), Cy7M18CIN3038
_ 11.92(brs, 1H), 12.63(brs, 1H)

137 ?nChﬂ@Mhydmxyd«(Zam-mthm % |265-268 | 366(M+1) | 0.94(c, 3H, J=T BHz). 1.55(sx, 2H, | C=52.21/52.53, H=4.53/4.41
ethyl)-1,2,5,10-tetrahydropyridazt J=1.3Hz), 2.53(m, 2H), 2.80(, 2H, | N=11.80/11.49
14 5-biquinaline-1,10-dione I=7.3Hz7), 4.05(t, 28, J=7.3Hz),

7.42(dd, 1H, J1=8.6Hz, I2=1.8Hz), | C16H10CIN3O4 - 0.2H20
8.02(d, IH, J=1.9Hz), 8.13(d, 1H,
J:=8.7Hz), 11.9(brs, 1H)

i} o




Table 7. The foliowing Examples were made generally as set forth in Example 114, using
appropriste mms@mdmg J@mwmm's 10 make the @m@mmmﬂs listed.

Bx.# | Name Yield (mp. -~ |MS(CD) - |NMR@OMSOdg - o : )

114 7-Chrmo=4=hydmxy-2~£2-mmﬂnﬂmﬁf@myﬂ 3% |>250C 3?®(M+M 2.5%(3. 3H), 3.53(, ZH gy %Ez). Co43.36/43 33, 1i=3.643.6 64,
ethyl}-1,2,5,10-tetrahydropyridazine 4.31(m, 2H), 743(dd, 18, J1=8.6Hz, | N=10.84/10.57
{4,5-blquinoline-1,10-dione J2=1.211z), 8.02(d, 11, J=1.5Hz),

. 8.14(d, 11, J=8.6Hz), 12.5(brs, 2H) | C14H}2CIN3058; - LOH20

138 | 7-Chloro-4-hydrony-2<{2-ethyisulfonyl |89% - | 270-274} 384(M+1) | 1.22(m, 3H), 3.18(m, 2H), 3.49(t, | C=44.84/44.71, H=4.01/4.02,

| ethyl)-1,2,5,10-tetrabydropyridazine 2H, I=7.13Hz), 4.30(t, 2H, N=1046/10.44
14,5-blguinoline-1,10-dione 3=7.16Hz), 7.44(dd, 18, J1=8.7Hz,
J2=1.9Hz), 8.02(d, 18, J=1.9Hz), CysH4CIN30sSs - 1.0H20
8.13(d, 1H, J=8.7kz), 11.9(brs,
. 1H), 12.7(brs, {H)

139 | 7-Chioro-4-hydroxy-2-(2-n-butylsuifony! | [00% | 288-290) 412(M+1) | 0.89(t, 3H, J=7.26t1z), 1.35(m, 2H), | C=47.50/47.14, H=4.60/4.58,
ethyi)-1,2,5,10-tetrahydrepyridazino ' 1.63(m, 2H), 3.17(m, 2H), 3.50(, | N=9.77/9.71
14,5-blquinoline-1,10-dione 2H, J=6.96Hz), 4.30(, 2H,

¢

1=6.99Hz), 7.44(d, 14, J=8.8Hz2),
8.02(s, 1H), 8.13(d, 13, J=8.63iz),
$1.97(brs, 1H), 12.79(brs, 1H)

Cy7H;gCINgOsS - 1.0H20

X

(4 29




“Table 8. The following Examples were made generally as set forth in Example 115, using

appropriste corresponding precursors to make the compounds listed.
Ex. & | Name Yield - P MS(CM ] NMR (DMSOC sd@) m Amﬂysis (mlcjﬁmmmd)
1118 | 7-Chioro-4-hydrony-2-{thiophen-2-yi £4% »230C %O(MM) 5 23(s, 28}, 6.98(tn, mp. 7.10(m, C=52.11/52.10, H=3.01/3 32,
o methyl)-1,2,5,10-tetrahydropyridazino 14}, 7.43(m, 2H), 8.02(d, 1H, Nel1.39/11.10
{4.5-blguinoline-1,10-dione =1.95Hz), 8.14(d, 1 H, }=8.7Hz), =
11.9%(brs, LE), 12.7Cbrs, 13} Ci16H10CIN3 O3S - 0.5H20

140 . | 7-Chivro-4-hydroxy-2-(furan-2-y! 51% >230C | 344(M+1) ! 5.09(s, 2H), 6.36(d, 1H, }=3.1Hz), | C=55.46/55.33, H=3.12/3.02,
methyi)-1,2,5, 10-tetrahydropyriderino 6.42(m, 1H), 7.42(m, 131), 7.59(d, N=11.39/11.10
14.5-b)ahincline-1,10-dione 18, J=1.0Hz), 8.02(d, 1H, J=1.9Hz2),

8.14(d, 14, J=8.7Hz), 11.9 C1610CIN3O4 - 0.2H20
{brs, 1H), 12.7¢hbes, (F) _

141} 7-Chloro-4-hydroxy-2-(thicphens-3-yl 635% >250C | 360(M+1) | 5.08(s, 1H), 7.08(d, 1H, }=4.86Hz), | C=52.88/52.91, H=2.88/3.12,
methyl)-1,2,5,10-tetrahydropyridazine . 7.37(s, 1H), 7.43(d, 1H, J=8.6Hz), | N=11.56/11.35
{4.5-blgquinoline-§,10-dione 7.50(m, 1H), 8.02(s, 1EL), 8.14(d,

1H, J=8.6Hz), 11.92(brs, 1H), CisH10CIN3 O3S - 02820
12.65(brs, 1H)

142 | 7-Chloro-4-hydrory-2-(furan-3-yl 59% >230C | 344(M+1) | 4.92(s, 1H), 6.46(s, 1H), 7.43(d, 1H, {C=55.91/55.58, H=4.01/4.03,
methyl)-1,2,5,10-tetrahydropyridazine J=8.46Hz), 7.63(m, 1H), 8.02(d, 1}, | N=12.22/11.89
14,5-blyuinoline-1,10-dions J=1.6), 8.14(d, 14, J=8,61Hz), .

, ' 11.92(brs, 15), 12.67(brs, 1H) Ci16H14CIN3O4
143 | 7-Chloro-4-hydroxy-2-(3-methylthio 64% | 263-265C | 352(Mi+1) | 1.93(p, 21, J=5.37Hz), 3.33(m, 1H, | C=51.21/50.98, H=4.01/4.13,
1 propyl)-1,2,5, 10-tetrshydropyridazine | (decomp) | | [superimposed en water peak]), N=11.94/11.89
{ [4,5-blguinoline-1,10-dione 7.41(d, 1H, I=8.64Hz), 8.01(s, 1H),
. £.12(d, 1H, J=8.73t1z), 11.88(brs, C15H14CIN3O3S
1HD, 12.58{brs, I1H)
144 | T-Chioro-4-hydroxy-2-(2-cyanoethyi)- 55% >250C | 317(M+1) | 2.96(t, 2H, I=6.4Hz), 4.14(¢, 2, C=51.91/52.16, H=3.0573,03,
11,2,5,10-tetrahydropyridazine 6.42Hz), 7.43(dd, 18, J1=8.65H2, N=17.3(v17.18
[14,5-blquincline-1,10-dione 12=1,18Hz), 8.03(d, 1H, I=1.688z),
) 8.13(d, tH, I=8.64Hz), 11.98(brs, Cy4HgCINgO3 - 0.4H20
1H), 12.81(brs, 1H)
; A iy e Tl
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SCHEME 3 & 4

2) HOAe, reflux
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SCHEME 7
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WHAT IS CLAIMED IS:
i, 2 compound of formula 1 or a pharmaceutically acceptable
g

salt thereof and tautomers thereof

&

wherein:

% is selected from O, S or NH, or when the B-ring N tautomerizes or
. the Bn-ring is reduced, the Z group wmay be selected from H, CH, SH or
NH2 te form a compound of I°

This Sheet Has Been Rﬁlaced
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and vherein:

Ring A is chosen from an ortho fused aromatic or hetercaromatic five-
or siz-membered zring selected from phenyl, pyridyl, furyl, pyrrolyl or
thienyl either' unsubstituted or multi-substituted at a ring carbonm
atom with Rﬁ wvherein R& is independently selected from the group
conslisting of halo, (1-4C)alkyl, NOZ’ CN, (Cl-3)perfluoroalkyl, OH,
@633, (2-4C)alkenyl, (2-4C)alkynyl, 0(1-4C)alkyl, NR’R®, SGZNR’R“, or
S@mm’ga heterocyclic group, NR'COR“,C@R“,NR'COznﬂ,Cozk',CQNR’R“;

Rl is selected from H or m(CHz)nL vherein L is ¥ or W;

M is

phenyl or benz derivatives thereof and is elther umsubstituted or
substituted with 1, 2, 3 or 4 groups ch@gem from
~0-(1-4C)alkyl,-0-(2-4C)alkenyl, -0-(2:4C)alkynyl,
-0(C8-Céalkyl)phenyl, -0H, -hale, «Nﬂz, -CN, uC?3, n(ls&C}alkyICFS,
-NH{CO)R’, -({1-4C)alkyl, ~NR’R", ~-CO,R’, -CONR'R", -SO R’, -S0,NR'R",
{C1-C6)alkyloxy{Cl-C6)alkyloxy-, hydroxy(Cl-C6)alkyloxy-,
oxy(1-6C)alkyloxy which may form a cyclic ring attached to the phenyl
ring ‘in an ortho mamner, aryloxy(1-4C)alkyloxy{1-4C)alkyl,
{C1-C6)alkyloxy(Cl-C6)alkyloxy{Cl-C6)alkyloxy-,
hydroxy{Ci-Cé}alkyloxy({C1-C6)alkyloxy-, ~O(Cl-C6alkyl}NR/R",
=NR’(C1-C6alkyl)NR’R", -(C1-C6alkyl}NR’R", -0-(1-4C)perflurcalkyl,
={1-4Cperflurcalkyl, -NR’{Ci-C6alkyloxy), -NR’{Ci-Céalkylhydrexy),
-(Cl-4alkyl)oxy(Cl-4alkyl), -0(Cl-4alkyl)COOR’, -(CH) NR‘R"COOR’
vherein n is l-4, -{Cl-4alkyl}NR’R", -{Cl-4alkyl}OR’, »NR’(CHZ)RCOGR’,
=S(@}m(CI=4alky1)@xy(Clméalkyl),
mS(@)m(CLnﬁalkyl)oxy(Clvéalkyl)oxy{Cloéalkyl),
=NR’(Cl-4alkyl)oxy{Cli~4alkyl),
<NR’(Cl~balkyl}oxy({Cl-4alkyl)oxy(Cl-4alkyl);

2
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heterscycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic rimg comtaining 1,2,0r 3
heteroatoms chosen from 0, N, or §, or aryl or heteroaryl benz
derivatives thereof, wherein the N on the heterocycle is optionally
substituted with R’ and a carbon or nitrogen atom on the heterocycle
may be substituted with R or R’ or a carbon atom may be disubstituted
to form a C5-C7 spiral group or a carbon atom or sulfur atom may be
substituted with 0 to form a carbonyl group or sulfonyl group (s(0))
with the proviso that a heterocyclic nitrogen may not be attached to a
aitrogen on the tricyclic ring system of formula I;

heteroaryl wherein heterecaryl is selected from umsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containing two beterscatoms
selected from N, 0 or S such as pyrazole, imidazole, isoxazole,
oxazole, thiazole or isothiazole {(and oxidized versions thereof
selected from S(@)m vherein m 1s 0-2), pyridazine, pyrimidine,
pyrazine or those groups containing three hetercatoms chosen from N, 0
or § such as triazole or oxadiazole or triazime, or those groups
containing four heteroatoms such as tetrazole, wherein the N on the
hetercaryl group is optionally substituted with R and the substituted
aromatic substituents include typical aromatic substituents selected
from hydroxy, alkoxy, bale or cyamo and the heteroaryl group is
attached to u(CHZ)m via a carbon atom or a heteroatom on the
heteroaryl groups;

¥ is selected frowm O, OR’, OCOR’, S(O)MR’, S(@)mNR’R“, hal@,CFg NR/RY
with the pr@visa_that NR’R" is mot equal to Nﬂzg or W is

COR’, NR‘COR", OCONR‘, NR'COZR”, (C3-6)cycloalkyl, NRCONR/R", CO
or CONRR’ with the proviso that m is greater than zero and;

aR%s

n, for groups other than ¥, is chosen from 0-6;

Rz is selected from X or °(CHZ)nL wherein L is M or ¥ and

“This Sheet Has Been Rﬁaced
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ﬂ is:

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2 or 3 groups chosen from -0-(1-4C)alkyl, -OH,
-halo, -NO,, <N, =CF3, -MH(CO)R’, -(1-4C)alkyl, -NR’R", <CO,R’,
-CONR’R", ~8O R’, -SO,NR'R", (Ci-C6)alkyloxy({CL-C6)alkyloxy-,
hydroxy(C1-C6}alkyloxy-,
{CL-C6)alkyloxy{Cl-C6)alkyloxy(Cl-C6)alkyloxy-,
hydroxy{Cl-C6)alkyloxy(C1-C6)alkyloxy-, -0{Cl-C6alkyl)NR'R",

-NR’ (C1-C6alkyl)NR’R", -{C1-C6alkyl)NR'R", -~OCF,, -NR’(Cl-C6alkyloxy),
=NR’(Cl-C6alkylhydroxy);

39

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterccyclic rimg comtaining 1,2,0r 3
hetercatoms chosen frem 0, N, or §, or aryl or hetercaryl benz
derivatives thereof, vherein the N on the heterscycle is optiomnally
substituted with R’ and a carbon or nitrogen atom on the heterocycle
may be substituted with R or R’ or a carbon atom may be disubstituted
to form a C5-C7 spiral group or a carbonm atom or sulfur atom may be
substituted with 0 to form a carbonyl group or sulfonyl group (5(0},)5

hetercaryl wherein heteroaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof imcluding
pyridyl, thienyl, furanyl, or those groups containing two heteroatoms
selected from N, O or S such as pyrazele, imidazole, iscxazole,
oxazole, thiazole, isothiazole, or those groups containing three
heteroatoms chosen £rom N, 0 or § such as triazole or oxadiazocle, or
those groups containing four hetercatoms such as tetrazole, wherein
the N on the heterearyl group is optionally substituted with R and the
substituted aromatic substituents include typlcal aromatic
substituents selected from hydroxy, alkoxy, hale or cyanc and the
heteroaryl group is attached't@'m{CEz}mfvﬁa a carbon atom or a
hetergatom on the heteroaryl groups;
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W is selected from OR, OR’, OCOR’, 5{0)xR’, hale, &(O)uNR‘R* ,NR’R®
with the proviso thaf; KR'R® is not egqual te NH2; or ﬁ is COR’,
NR’COR®, OCONR®’, NRCO2R®, {C3-6)eycloalkyl, NRCONR’R®, CO2R‘’, or
CONRR® with t:hec proviso that n is gregter than zerc and;

4

n, for groups ether than W, is chosen from 0-6;

R is selected from H or {1-4Clalkyl;

R’ and R are independently selected f€rom H, (1-4C)alkyl wherein alkyl

includes alkenyl (C2-C4) and alkynyl (C2-C4); (3-6C)eycloalkyl,

Phenyl (6-4C)alkyl-, heterocyecle{0-4C) alkylw' or heteroaryl {0-4C)alkyl-
wherein phenyl or heterocyecle or heterearyl is as defimed above and

any of the above is optionally substituted at oune or wmore carbon atoms

with hale, #H, {(1-4Clalkyl, (3-6C)evecleoalkyl, phenyl, WOz, (N, CF3,

CH,

O-(1-4C)alkyl, NR'R" S(ClmwR’ or SO2MR’'R" wherein NR'R" may optionally

form an N-alkyl ({Ci-3)exyalkyl(C2-3) ring with N;
m is chosen from 0-2;
" with the proviso that RI and R2 are net both egual to H.

2. A compound according to elalm 1 of formula IXI ox

pharmaceutically acceptable salts thereof:




o/
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wherein:

Z is selected from O, S or NH, or when the B-ring N tautomerizes or
the B-ring is reduced, the Z group may be selected from H, OH, SH or
NE,, '
Ring 4 is chosen from an ortho fused aromatic or heteroaromatic five-
or six-membered ring selected from phenyl, pyridyl, furyl, pyrrolyl or
thienyl either unsubstituted or multi-substituted at a ring carben
atom with Ré wherein ¢ is independently selected from the group
consisting of hale, (1-4C}alkyl, N@z, CN, (Cl-3)perfluoroalkyl, OH,
@CFB, (2-4C)alkenyl, (2-4C)alkynyl, 0{1-4C)alkyl, NR'R", SOZNR’R“, or
S@mR', a heterocyclic group, NK'COR“,COR”,NR’COZR",COZR’,CGNR'R“;

RE is selected from H or H(CHZ)nL wherein L is ¥ or ¥;

H is

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
-0-(1-4C)alkyl,-0-(2-4C)alkenyl, -0-(2-4C)jalkynyl,
-0(C0-C6alkyljphenyl, -OH, -hale, -NO,, -CN, -CF;, -(1-4C}alkylCF,,
-NH(CO)R’, -(1-4C)alkyl, -NR‘R", -CO,R‘, -CONR'R", -SG _R’, -S0,NR'R",
{€C1-C6)alkyloxy(Cl-C6)alkyloxy-, hydroxy(Cl-C6)alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic ring attached to the phenyl
ring in an ortho manner, aryloxy(l-4C)alkyloxy(l-4C)alkyl,
{Ci-C6)alkyloxy(Cl-C6)alkyloxy{C1-C6)alkyloxy-,
hydroxy{C1-C6)alkyloxy{C1-C6)alkyloxy-, -0{Cl-C6alkyl)NR’R",

MR’ {C1-C6alkyl)NR/R", -(C1-C6alkyl}NR’R®, -0-{1-4C)perfluroalkyl,
~{1-4Cperfluroalkyl, -NR’(Ci-~-C6alkyloxy}, -NR’{Cl-C6alkylhydroxy),
~(Cl-4alkyl)oxy(Cl-4alkyl}, -0(Cl-4alkyl)COOR’, -(CH} NR’R"COOR’
vwherein n is 1-4, -(Cl-4alkyl)NR’R", -{Cl-4alkyl)OR’, ~NR’(CH2)ECGOR’,
~8(0)_(Cl~4alkyl)oxy(Ci-4alkyl),
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ssmm(msmmymﬁﬁgﬁ(c_baalkynoxy(czamnym9
-NR’ (Cl-4alkyl)oxy({Cl-4alkyl), '
~NR’ (Cl-4alkyl)oxy(Cl-4alkyl)oxy(Cl-4alkyl);

heterocycle vherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containing 1,2,0r 3
heteroatoms chosen from 0, N, or $, or aryl or heterocaryl benz
derivatives thereof, vherein the N on the heterocycle is optionally
substituted with R’ and a carbon or nitrogen atom on the heterocycle
may be substituted with R or R’ or a carbon atom may be disubstituted
to form a C5-C7 spiral group or a carbon atom or sulfur atom may be
substituted with 0 to form a carbonyl group or sulfonyl group (8(0),)
with the proviso that a heterocyclic nitrogen may not be attached to a
nitrogen or the tricyclic ring system of formula I;

‘heteroaryl wherein heteroaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containing two heteroatoms
selected from N, 0 or S such as pyrazole, imidazole, isoxazole,
oxazole, thiazole or isothiazole (and oxidized versions thereof
selected from 5(0), wvherein m is 0-2), pyridazine, pyrimidine,
pyrazine or those groups containing three heteroatoms chosen from N, O
or S such as triazole or oxadiazole or triazime, or those groups
containing four heteroatoms such as tetrazole, wherein the N on the
hetercaryl group is optionally substituted with R and the substituted
aromatic substituents include typical aromatic substituents selected
from hydroxy, alkoxy, halo or cyano and the heteroaryl group is
attached to “(Cﬁz’n via a carbon atom or a hetercatom on the
hetercaryl group;

¥ is selected from OH, OR’, OCOR’, S(O)MR’, S(O)mNR'R", hal@,CFa NR’R"
vith the proviso that NR‘R" is not egqual to Nﬂgg or ¥ is COR’,
NR’COR”, OCONR’, NR’CO,R", {C3-6)cycloalkyl, NRCONR’R", CO,R’, or
CONRR’ with the proviso that n is greater than zerc and;



157

n, for groups other than ¥, is chosen from 0-6;
R is selected from H or (1-4C)alkyl;

R’ and R” are Emﬁepeﬂdemtly selected from H, (1-4C)alkyl wherein alkyl
includes alkenyl(C2-C4) and alkymyl(c2eCA); {3-6C)eycloalkyl,
Ehenyl(ﬂméc)alkylé, heterocycle(0-4C)alkyl- or hetercaryl(0-4C)alkyl-
vherein phenyl or heterocycle or heteroaryl is as defined above and

Y

any of the above is optiomally substituted at ome or more carbon atoms
with halo, H, (1-4C)alkyl, (3-6C)cycloalkyl, phenyl, NO,, CN, CF, O,
0-(1-4C)alkyl, NR/R" §(0) R’ or SO,NR'R" vherein NR'R" may optionally
form an N-alkyl{Cl-3)oxyalkyl(C2-3) ring with N;

m is chosen from 0-2.

3. A compound according to claim 2 and pharmaceutically
acceptable salts thereof wherein:

Z is chosen from:
0; 8§, or Ni;

Ring A'is chosen from an ortho fused aromatic or hetercarcmatic five-
or siz-membered ring selected from phenyl, pyridyl, pyrrolyl or
thienyl either unsubstituted or substituted at onme or more ring
carbon atoms with RA wherein R4 is independently selected from the
group comsisting of hydrogen, halo, (1-4C)alkyl, No,, CN,
{Ci-3)perfluorcalkyl, OH, OCFS, (2-4C)alkenyl, (2-4C}alkynyl,
0(1-4C)alkyl, NR’R", SO,NR’R", or SO_R’;

Rl is ~(CH,) L vherein
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L is chosen from:

~0H, -0(Ci-Céalkyl), -O0(Cl-Céalkyl)aryl, (Cl-Céalkyl)}COOR’, OCOR’,
S(@)MR’, NR’R” with the provisc that NR’R" is not equal to NH,,
NR/COR", OCONR’, NR'C02R", NRCONR‘R™, COZR’, or CONRR’ with the
proviso that n is greater than zero;

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from

=0~ (1-4C)alkyl,-0-(2-4C)alkenyl, -0-(2-4C)alkynyl,
-0(C0-C6alkyl)phenyl, -OH, -halo, ~NO,, -CN, ~CFy, =(1-4C)alkylCK,,
“NH{CO)R’, ~-{1-4C}alkyl, ~NR'R", =C@2R'g -CONR‘R®, wSGﬁR’, -S5O, NR‘R",
(C1-C6)alkyloxy(L1-C6)alkyloxy-, hydroxy({C1-C6)alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic ring attached to the phenyl
ring in an ortho mamner, aryloxy(l-4C)alkyloxy(il-4C)alkyl,
{CL-C6)alkyloxy(C1-C6)alkyloxy({C1l-C6)alkyloxy-,
hydroxy(Ci-C6)alkyloxy{Cl-C6)alkyloxy-, -B{Ci-C6alkyl)NR'R",
-~NR‘{C1-C6alkyl)NR’R", -{Ci-C6alkyl)}NR'R", -0-(1-4C)perflurcalkyl,
-(1-4Cperfluroalkyl, -NR’{Cl-C6alkyloxy), -NR’{Cl-Céalkylhydroxy),
-{Cl-4alkyl)oxy(Cl-4alkyl), -0({Cl-4alkyl)COOR’, = (CH) NR‘R"COOR’
vherein n is 1-4, -(Cl-4alkyl)NR'R", -(Cl-4alkyl)OR‘, -NR’(CH,) COOR’,
=8(0) (C1-4alkyl)oxy(Cl-4alkyl),

~8(0), (Cl-4alkyl)oxy(Cl-4alkyl)oxy(Cl-4alkyl},

MR’ {Cl-4alkyl)oxy(Cl-4alkyl),

~NR’ {Cl-4alkyl)oxy(Cl-4alkyl}oxy{Cl-4alkyl);

2

heterccycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containing 1,2,0r 3
heterocatoms chosen from 0, N, or S wvherein the N on the heterocycle is
optionally substituted with R’ and a carbon or nitrogen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
disubstituted to form a C5-C7 spiral group or a carbon atom or sulfur
atom may be substituted with O te form a carbonyl group or sulfonyl
group (S(O)m); wvherein the heterccyclic groups may be selected from,

This
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for example, 2-pyrolidinone, piperazime, oxazolidone,
2,5-oxazolidinedione, 2,4-imidazocllidinedione, 2,4-thiazolidinedione
or succinimide; aryl or benz or heteroarylbenz derivatives thereof (
3, 4-pyridinedicarboximide, -l-pthalimido, isatoic anhydride,
orthobenzoicsulfimide) either unsubstituted or momo, bi or
tri-substituted with alkyl or aromatic substituents imcluding -hale,
-Cl-C6alkyl, -OH, Ci-C6alkoxy, phenyl, OCF3, CF3, NOZ’ N, Nﬁz, SOMR’,
NH(Cl-4alkyl), or N(CIGC4alkyl)2;

hetercaryl vherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containing two heterocatoms
selected from N, 0 or § such as pyrazole, imidazole, isoxazole,
oxazole, thiazole, isothiazele, or those groups containing three
hetercatoms chosen from N, 8 or § such as triazocle or oxadiazole or
those groups containing 4 heteroatoms such as tetrazole wherein the N
on the heterocaryl group is optionally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected frem hydroxy, alkexy, halo or cyano and the
heterocaryl group is attached to u(CHz)n via 4 carbon atom or a
hetercatom on the heteroaryl group;

n is 0-3; R, R/, R® and m are as defined in claim 2.

4. A compound according to claim 2 and pharmaceutically
acceptable salts thereof wherein:

Z is chosen from:

0, §, or NH; )

Ring A is chosen from an ortho fused aromatic or hetercaromatic five-.
or six-membered ring selected from phenyl, pyridyl, pyrrolyl or
thienyl either unsubstituted or substituted at cne or more ring

—

——

———
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carbon atoms with R4 vherein 34 is independently selected from the

group comsisting of hydregen, halo, (1-4C)alkyl, N@z, Cie,
{€1-3)perflucroalkyl, OH, OCF3, (2-4C)alkenyl, (2-4C)alkynyl,
0{1-4CYalkyl, NR'R®, SO,NR’R", or SO _R’;

§

1
R™ is ﬁiﬁﬁz)ml wvherein

L is chosen from:

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
=0-{1-4C)alkyl,-0-{2-4C)alkenyl, -0-(2-4C}alkynyl,
-0{C0-Chbalkyl)phenyl, -0OH, <halo, =N02, =CN, «CFB, =(1m48)alkyICF3,
-NH(CO)R’, -(1-4C)alkyl, -NR‘R®, -CO,R’, -CONR'R®, -SO_R’, -SO,NR’R",
(C1-C8)alkyloxy{Cl-C6)alkyloxy-, hydroxy(Cl-C6}alkyloxy-,
oxy(1-6C)alkyloxy which may form a cyclic ring attached to the phenyl

2

ring in an ortho manner, aryloxy(l-4C)alkyloxy(l-4C)alkyl,
{Ci-C6)alkyloxy({C1-C6)alkyloxy{Cl-C6)alkyloxy-,
hydroxy(C1-C6)alkyloxy(C1-C6)alkyloxy-, -0(C1-C6alkyl}NR’R",

-NR’ (C1-C6alkyl)NR’R", -(Cl-C6alkyl)NR’R", -0-(1-4C)perfluroalkyl,
={1-4Cperflurcalkyl, -NR’({Cl-Cbalkyloxy), -NR’{Cl-C6alkylhydroxy),
-{Cl-4alkyl)oxy(Cl-4alkyl), ~0(Cl-4alkyl)COOR’, -(CH) NR‘R"COOR’ |
vherein n is 1-4, -(Cl-4alkyl)NR’R", -(Cl-4alkyl)OR’, -NR’(CH,) COOR’,
aS(@)M(Cln&alkyl)Oxy(CI-Aalkyl),

~§(0)  (C1-4alkyl)oxy(C1-4alkyl)oxy(Cl-salkyl),
-NR’({Cl-4alkyl)oxy{Cl-4alkyl),
=NR/{Cl-4alkyl)oxy(Cl-4balkyl)oxy{Cl-4alkyl);

heteroaryl wherein heterocaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
p&ridyl, thienyl, furanyl, or those groups containing two heteroatoms
selected from N, 0 or § such as pyrazole, imidazole, isoxazole, |

oxazole, thiazole, isothiazole, or those groups containing three

—
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hetercatoms chosen from N, 0 or § such as triazole or oxadiazole or
those groups containing 4 hetercatoms such as tetrazole wherein the N
on the hetercaryl group is optionally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halo or cyamno and the
heteroaryl group is attached to m(CHz)n via a carbon atom or a
hetercatom on the hetercaryl group;

m is O; R, R’, R" and m are as defined in claim 2.

5. 4 compound according to claim 2 or a pharmaceutically
acceptable salt thereof wherein:

Z is chosen from:
0, S, or NH;

Ring & is chosen from an orthe fused aromatic or heterocaromatic five-
or six-membered ring selected from phenyl, pyridyl, pyrrolyl or
thienyl either unsubstituted or substituted at one or more ring
carbon atoms with R wvherein x* is independently selected from the
group comsisting of hydrogen, hale, {1-4C}alkyl, NOQ, CN,
(C1-3)perfluorcalkyl, OH, OCFS, {2-4C)alkenyl, (2-4C)alkynyl,
B(1-4C)alkyl, NR'R", SO,NR’R", or SO R’

R' 1s -(CH,) L wherein

L is chosen from:

=0, -0(C1-Chalkyl),CF;-0(Cl-Céalkyl)aryl, (Cl-Chalkyl)COOR’, OCOR’,
§(0),R’, NR'R" with the proviso that NR'R" is not equal to NH
NR/COR™, OCOMNR‘, NR’CogR“, NRC@NR'R“,‘COZR’, or CONRR’;

29

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
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-0-(1-4C)alkyl, -0-(2-4C)alkenyl, -0-(2-4C)alkynyl,
-0(C0-C6alkyl)phenyl, ~OH, -halo, -NO,, -CN, -CFy, ~(1-4C)alkylCP,,
-NH(CO)R’, -(1-4C)alkyl, -NR‘R", ~CO,R’, -CONR‘R", -80 R’, =80,NR’R",
{C1-C6)alkyloxy(Cl-C6)alkyloxy-, hydroxy(Cl-C6}alkyloxy-,
@xy(1°60)alkyioxy wvhich may form a cyclic ring attached to the phenyl
ring in an ortho manmer, aryloxy({l-4C)alkyloxy({l-4C)alkyl,
{C1-C6)alkyloxy(Cl-C6)alkyloxy(C1l-C6)alkyloxy-,
hydroxy{C1-C6)alkyloxy(Cl-C6)alkyloxy-, -0(Cl-C6alkyl)NR’R",
<NR’(C1l-C6alkyl)NR‘R*, -(C1-C6alkyl)NR’R", -0-(1-4C)perflurcalkyl,
~{1~-4Cperflurcalkyl, -NR’{Cl-C6alkyloxy), -NR’(Cl-C6alkylhydroxy),
-{Cl-4alkyl)oxy({Cl-4alkyl), -0{Cl-4alkyl)COOR’, =(CH)QNR'R“G00R'
wherein n is 1-4, -({Cl-4alkyl)NR‘R", -{Cl-4alkyl)OR’, =NR'{CH2)HC00R’,
~8(0)_(Cl-4alkyl)oxy(Cl-4alkyl),
nS(O)m(CI&éalkyl)oxy(CIaéalkyl)axy{CIaAalkyl),
<NR/(Cl-4alkyl)oxy(Cl-4alkyl),
-NR’(Cl-4alkyl}oxy(Cl-4alkyl)oxy(Cl-4alkyl);

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ri@g containing 1,2,0r 3
heterocatoms chosen from 0, N, or § wherein the N on the heterocycle is
opticnally substituted with R’ and a carbom or nmitrogen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
disubstituted to form a C35-C7 spiral group or a carbon atom or sulfur
atom may be substituted with 0 to form a carbonyl group or sulfonyl
group (S(O)m); wherein the heterocyclic groups may be selected from,
for example, 2-pyrolidinone, piperazine, oxazolidone,
2,5-oxazolidinedione, 2,4-imidazollidinedione, 2,4-thiazolidinedione
or succinimide; aryl or benz or hetercarylbenz derivatives thereof (
3, 4-pyridinedicarboximide, -1-pthalimido, isatolic anhydride,
orthobenzoicsulfimide) either umsubstituted or mono, bi or
tri-substituted with alkyl or aromatic substituents including -halo,
~Cl-Céalkyl, -OH, C1-Céalkoxy, phenyl, OCF,, CF,, NO,, CN, Ni,, SO R,
NH{Cil-4alkyl), or N(CleC&&lkyl)Z;

29
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hetercaryl wherein hetercaryl is selected from unsubstituted ox
substituted aromatic species and benz derivatives therecf including
pyridyl, thienyl, furanyl, or those groups containming two hetercatoms
selected from N, O or § such as pyrazcle, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups containing three
heteroatoms chosen from N, 0 or § such as triazole or oxadiazele or
those groups containing 4 heteroatoms such as tetrazole wherein the N
on the heteroaryl group is optiomally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halo or cyane and the
heteroaryl group is attached to =(CH2)n via a carbon atom or a
hetercatom on the hetercaryl group;

nis 1; R, R/, R" and m are as defined in claim 2.

6. 4 compound according te claim 2 or pharmaceutically
acceptable salts thereof wherein:

Z is chosen from:
0, 8§, or NH;

Ring 4 is chosen from an ortho fused aromatic or hetercarcmatic five-
or six-membered ring selected from phenyl, pyridyl, pyrrelyl or
thienyl either unsubstituted or substituted at ome or more rimg -

4 wherein Ré-is independently selected from the

carbon atoms with R
group consisting of hydrogen, halo, (1-4C)alkyl, NOZ’ cN,
{C1-3)perflucroalkyl, OH, OCFs, (2-4C)alkenyl, (2-4C)alkynyl,
0{1-4C)alkyl, NR’R", 50,NR'R”, or SO R’;

1
R™ is m(CHZ)DL vherein

L is chosen from:
~CH, -0(Cl-C4alkyl),CF,-0(Cl-Céalkyl)aryl, (C1-C4alkyl)CO,R’, OCOR’,
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S(O)mR', NR‘R* with the proviso that NR’R" is mot egual to NH
NR’COR®, OCONR', NR'CO,R", NRCONR'R", CO,R’, or CONRR’ 3

2’

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
-0-(1~4C)alkyl,-0-(2-4C)alkenyl, -0-{2-4C)alkynyl,
-0{C0-C6alkyl)phenyl, -0H, -halo, GNOZ, ~-CH, ECF3, e(laéC)alky1CF3,
-NH(CO)R’, -(1-4C)alkyl, -NR'R", -CO,R’, -CONR'R", -50 R’, -SO,NR‘R",
(C1-C6)alkyloxy(Cl-C6)alkyloxy-, hydroxy(Cl-C6)alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic ring attached to the phenyl
ring in an ortho manner, aryloxy(l-4C)alkyloxy(1-4C)alkyl,
{C1-C6)alkyloxy(C1-C6)alkyloxy(C1-C6)alkyloxy-,
hydroxy(C1-C6)alkyloxy(C1-C6)alkylony-, -0(Cl-C6alkyl}NR’R",
NR‘(CL-C6alkyl)NR’R", -(Cl-C6alkyl)NR'R", -0-(1-4C}perfluroalkyl,
-{1-4Cperflurcalkyl, -NR’{Cl-Céalkyloxy), -NR’{Cl-Céalkylhydroxy),
-{C1-4alkyl)oxy(Cl-4alkyl), -0(Cl-4alkyl)COOR’, ~(CH) NR’R"COOR’
vherein n is 1-4, -(Cl-4alkyl)}NR‘R", -(Cl-4alkyl)OR’, ~NR'(CHZ)nCﬂﬂR’,
~§(0),(Cl-4alkyl)oxy(Cl-4alkyl),
aS(O)M(Ciméalkyl)oxy(Cl»&alkyl)oxy(ﬁluﬁalkyl},
-NR’{Cl-4alkyl)oxy{Cl-4alkyl),

NR’ (Cl-4alkyl)oxy{Cl-4alkyl)oxy(Ci-4alkyl);

2

" heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containing 1,2,0r 3
hetercatems chosen from 0, N, or S vherein the N on the heterocycle is
optionally substituted with R’ and a carbon or mitrsgen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
disubstituted to form a C3-C7 spiral group or a carbon atom or sulfur
atom may be substituted with 0 to form a carbonyl group or sulfonyl
group (S(@)m); wherein the heter@cyc%ic groups may be selected from,
for example, 2-pyrolidincne, piperazine, oxazolidene,
2,5-oxazolidinedione, 2,4-imidazollidinedione, 2,4-thiazolidinedione
or succinimide; aryl or benz or hetercarylbenz derivatives thereof (

=
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3,4apyridinedicarboximide, -1-pthalimido, isatoic anhydride,
orthobenzoicsulfimide) either umsubstituted or momo, bi or
tri-substituted with alkyl or aromatic substituents including -hale,
-01-C6alkyl, -OH, Cl-C6alkoxy, phenyl, @CF3, CF.,, NO,, CN, NHZ, SomR',
NH(C1-4alkyl), or N(Cl-C4alkyl),;

3 e

hetercaryl wherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thiemyl, furanyl, or those groups containing two hetercatoms
selected from N, O or § such as pyrazole, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups containing three
heteroatoms chosen from N, O or § such as triazole or oxadiazole or
those groups containing 4 heteroatoms such as tetrazole wherein the N
on the heteroaryl group is optiomally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, -alkoxy, hale or cyanc and the
hetercaryl group is attached to »(Cﬁz)n via a carbon atom or a
hetercatom on the hetercaryl group;

n is 2; R, R’, R® and m are as defined in claim 2.

7. = A compound according to claim 2 or pharmaceutically
acceptable salts thereof wherein:

Z is chosen from:

0, S, or NH;

Ring A is chosen from an ortho fused aromatic or hetercaromatic five-
or siz-membered ring selected from phemyl, pyridyl, pyrrelyl or
thienyl either unsubstituted or substituted at one or more rimg
carbon atoms with 34 vherein Ré is independently selected from the
group consisting of hydrogem, halo, {l1-4C}alkyl, NOZ’ CN,
{Ci-3)pertluoroalkyl, O, OCF3, {2-4C)alkenyl, (2-4C)alkynyl,
0(1-4C)alkyl, NR'R", SO,NR’R", or S0 R’
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Rl is n(CHz)nL wherein

L is chosen from:

0B, -0(Cl-Céalkyl), -0(Cl-Chalkyl)aryl, (Clac4a1ky1)602k', GCOR’,
S(@)mﬁ’, NR’RY with the provise that NR’R" is not equal to NH
NR’COR”, OCONR’, NR’C02R”, NRCONR’R™, C@zR', or CONRR’

2’

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
-0-{1-4C)alkyl,~0-{2-4C)alkenyl, -0-(2-4C)alkynyl,
-0(CG-C6éalkyl)phenyl, -OH, -hale, -NO,, -CN, aCF3, »(1=&C)alky10?3,
-NH{CO}R’, -{1~-4C)alkyl, -NR’R", »COZR’, -CONR’R", ssomm', =S@2NR‘R“,
{Ci-C6)alkyloxy({Cl1-C6)alkyloxy-, hydroxy({Ci-C6)alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic ring attached to the phenyl
ring in an ortho manner, aryloxy{1-4C)alkyloxy(1-4C)alkyl,
{C1-C6)alkyloxy(Cl-C6)alkyloxy{CL-C6)alkyloxy-,
hydroxy{C1-C6)alkyloxy({Cl-C6}alkyloxy-, -0{Cl-C6éalkyl)NR/R",
-NR’{C1-C6alkyl)NR’R", ~(Cl-C6alkyl)}NR’R", -0-(1-4C)perfluroalkyl,
-{1-4Cperflurocalkyl, -NR’{Ci-C6balkyloxy), -NR’{Cl-Céalkylhydroxy),
-{Cl-éalkyl)oxy(Cl-4alkyl), -0O(Cl-4alkyl}COOR’, =(CH)_ NR’R"COCR’
wherein n is 1-4, -(Cl-4alkyl)}NR’R", -(Cl-4alkyl)OR’, nNR’(CsznCOOR',
eS(O)ﬁ(CIo&alkyl)oxy(Cl«éalkyi),
»S(O)M(Cln&alkyl)oxy(Cl»&alkyl)@xy(Clmﬁalkyl),
-NR’{Cl-4alkyl)oxy({Cl-4alkyl),
<NR’{Cl-4alkyl)oxy(Cl-4alkyl)oxy{Cl-balkyl);

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring comntaining 1,2,0r 3

heteroatoms chosen from 0, N, or S wherein the N on the heterocycle is

optionally substituted with R’ and a carbon or mitrogen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
disubstituted to form a C5~-C7 spiral group or a carbom atom or sulfur
atom may be substituted with O to form a carbonyl group or sulfomyl

—
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for example, 2-pyrolidinone, piperazine, oxazolidome,
2,5-oxazolidinedione, 2,4-imidazollidinedione, 2,4~thiazolidinedione
or succinimide; aryl or bemz or heteroarylbenz derivatives thereof (
3, 4-pyridined{carboximide, -1-pthalimido, isatcic anhydride,
orthobenzoicsulfimide) either unsubstituted or momo, bi or
tri-substituted with alkyvl or arowatic substituents including -hale,
-C1-Chalkyl, -OH, Ci-C6alkoxy, phenyl, OCF3, 6?3, N@z, CN, NHZ, somm',
NH(Cl-4alkyl}, or N(ClnCAalkyl)Z;

heterocaryl wherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives therecf including
pyridyl, thienyl, furanyl, or those groups containing twoc heteroatoms
selected from N, 0 or S such as pyrazole, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups containing three
hetercatoms chosen from N, 0 or 8 such as triazole or oxadiazole oz
those groups containing 4 hetercatoms such as tetrazole wherein the N
on the heteroaryl group is optionally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halo or cyanc and the
hetercaryl group is attached to -(Ci,), via a carbor atom or a
hetercatom on the heteroaryl group;

n is 3; R, R’, R* and m are as defined in claim 2.

8. A compound according to claim 2 or pharmaceutically
acceptable salts thereof whereim:

Z is chosen from:
0, §, or NH;
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Ring A is chosen from an ortho fused aromatic or hetercaromatic five-
or six-membered ring selected from phenyl, pyridyl, pyrrolyl or
thienyl either umsubstituted or substituted at one or more ring
carbon atoms with R4 wherein R4 is independently selected from the
group comsistihg of hydrogen, halo, (1-4C)alkyl, NOZ’ cN,
{C1-3)perfiuvoroalkyl, OH, 06?3, {2-4C)alkenyl, (2-4C)alkynyl,

0(1-4C)alkyl, NR'R", SO,NR‘R", or SO R’;

R' 18 -(CH,) L vherein

L is chosen from: _

~OH, -D(Cl-C4alkyl), -0(Cl-Chalkyl)aryl, (Cl-Chalkyl)’CO,R’, OCOR’,
S(@)mR’, NR’R" with the proviso that NR’R" is not egual to NH, ,
NR/COR", OCONR’, NR'C02R“, NRCONR'R", CO,R’, or CONRR';

phenyl or benz derivatives thereof and is either unsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
~0-~{1-4C)alkyl,-0-(2~4C)alkenyl, -0-(2-4Cjalkynyl,
~0(C0-Céalkyl}phenyl, -OH, -halo, -NO,, -CN, -CF,, -(L-4C)alkylCF,
-NH{CO)R’, -(1-4C)alkyl, -NR’R", -CO,R’, -CONR‘R", -§0 R’, -SO,NR'R",
{Cl-C6)alkyloxy{Cl-C6)alkyloxy-, hydroxy{Cl-Cé6}alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic rimg attached to the phenyl
ring in an ortho manner, aryloxy{l-4C)alkyloxy({l-4C)alkyl,
(CL-C6)alkyloxy(C1-C6)alkyloxy(C1-C6)alkylexy-, '
hydroxy(Cl-C6}alkyloxy(Cl-C6}alkyloxy-, -~0{Cl-C6balkyl)NR’R",
~NR?(Cl-C6alkyl)NR’R", -{C1-C6alkyl)NR'R", -0-{1-4C)perflurcalkyl,
~{1-4Cperflurcalkyl, -NR’{Ci-Céalkyloxy), -NR’{CLl-C6alkylhydroxy),
={Cl-4alkyl)oxy{Cl-4alkyl), ~O(Cil-4alkyl}COOR’, ~(CH} NR‘R"COOR’
wherein n is 1-4, -(Cl-4alkyl)NR’R", -~(Cl-4alkyl}OR’, eNR’(CHZ)nCOOR’
=S(O)M(Claéalkyl)@xy(CL«Qalkyl),
mS(G)W(Clméalkyl)oxy(C1-4alkyl)cxy(Cimﬁalkyl),
~NR’{Cl-4alkyl)oxy(Cl-4alkyl},
-NR’{Cl-4alkyl)oxy{Cl-4alkyl}oxy(Cl~4alkyl);
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heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring centaining 1,2,0r 3
hetercatoms chosen from 0, N, or § wherein the N on the heterccycle is
optionally substituted with R’ and a carbon or mitregen atom on the
heterocycle may be substituted with R or R’ or a carbon atom may be
disubstituted to form a C5-C7 spiral group or a carbon atom or sulfux
atom may be substituted with O to form a carbomyl group or sulfonyl
group (S(@)m); vherein the heterocyclic groups may be selected from,
for example, 2-pyrolidinone, piperazine, oxazolidone,
2,5-oxazelidinedione, 2,4-imidazellidinediene, 2,4-thiazolidinedione
or succinimide; aryl or benz or hetercarylbenz derivatives thereof (
3,4-pyridinedicarboximide, -1-pthalimido, isatoic amhydride,
orthobenzoicsulfimide) either unsubstituted or mono, bi or
tri-substituted with alkyl or aromatic substituents imcludimg -halo,
-C1-Céalkyl, -OH, Cl-Céalkoxy, phenyl, OCF., CF,, NO,, CN, NH,, SO R’,
NH{Cl-4alkyl), or N{CLl-Chalkyl),;

2

heteroaryl wherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof imncluding
pyridyl, thiemyl, furanyl, or those groups containing two heterocatoms
selected from N, 0 or S such as pyrazole, imidazole, isoxazole,
oxazole, thiazole, isothiazole, or those groups containing three
heteroatoms chosen from N, O or § such as triazole or oxadiazole or
those groups containing 4 heterocatoms such as tetrazele wherein the N
on the heteroaryl group is optionally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, halo or cyano and the
hetersaryl group is attached to -(Cﬁzpn via a carbon atom or a
heteroatom on the hetercaryl group;

n is 4; R, R’, R" and m are as defined in claim 2.



I

|

# [3 8 L

N 1790

8. & compound of formula XV

wherein:

Z is chosen from:
2, 8, er NE;

Ring A is chosen from an ortho fused aromatic or hetercaromatic five-
or six-wembered ring selected tg@m phenyl, pyzridyl, pyrrelyl erx
thienyl either unsubstituted or substituted at one or more zing
carbon atoms with R4 wherein R4 i3 independently selected frem the
group comsisting of hydrogen, halo, (iué@ﬂlkyl, N3z, N,

. {c1-3)perfluorcalkyl, OH, OCF3, {(2-4C)alkenyl, (2-4C)alkynyl,
‘0{1-4C)alkyl, NR’R", SO2NR‘R", or SOmR‘, a heterscyeliec group,

NR°COR®,COR",NR* CO2R", CO2R* ,CONR’R";
X is halogen; and "
n is 1-4; R, R, R® and m are as defined in claim 2.

i0. A compound of formula XVII or XVII’ whereinm XVII’ is defined
as XVII except ‘Rl is bonded to N instead of M
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wherein:

Z is chosen from:

0, §, or NH;

Ring A is chosen from an ortho fused aromatic or hetercaromatic five-
or six-membered ring selected from phemyl, pyridyl, pyrrolyl or
thienyl either unsubstituted or substituted at one or more ring
carbon atoms with Ré‘whereim R“ is independently selected from the
group comnsisting of hydrogen, hale, (1-4C)alkyl, N@z, CN,
(C1-3}perflucroalkyl, OH, OCFs, {2-4C)alkenyl, {(2-4C)alkynyl,
0({1-4C)alkyl, NR’R“,-SOZNR’R“, or SOmR', a2 heterocyclic group,
NR’C@RW,CGR“,NR’COZR“,COZR',CONR’R”;

M, for compound XVII and n equal to O, is chosen from phenyl or benz
derivatives thereof and is either unsubstituted or substituted with 1,
2, 3 or 4 groups chosen from -0-{1-4C)alkyl,-0-{2-4C)alkenyl,
<0-(2-4C)alkynyl, -0(CO-C6alkyl)phenyl, -0H, -hale, -N0,, -CN, -CF,,
e(luﬁ@)alkyICF3, -NH(CO)R’, -{1-4C)alkyl, -NR’R", -CO,R’, -CONR’R",
~80, R’, -SO,NR'R", (Cl-C6)alkyloxy(Ci-C6)alkyloxy-,
hydroxy(Ci-C6)alkyloxy-, oxy{1-6C)alkyloxy which may form a cyclic
ring attached to the phenyl ring in an ortho manmer,

2

 aryloxy(1-4C)alkyloxy(1-4C)alkyl,

(Ci-C6)alkyloxy{C1-C6)alkyloxy(C1-C6)alkyloxy-,
hydroxy(Ci-C6)alkyloxy(C1l-C6)alkyloxy-, -0{Cl-Céalkyl}NR’‘R",

=NR’ (C1-C6alkyl)NR’R®, -(Cl-C6alkyl)NR’R", -0-(1-4C)perflurcalkyl,
~{1-4Cperflurocalkyl, -NR‘{CL-C6alkyloxy}, -HR’{Cl-Céalkylhydroxy),
-(C1l-4alkyl)oxy(Ci-4alkyl), ~O(Cl-4alkyl)COOR’, -(CH) NR’R"COOR’
vherein n is 1-4, -{Cl-4alkyl)NR‘R®, -(Cl-4alkyl)OR’, -NR’(CH nCﬁ@R',
=S(@)m(Gl»&alkyl)@xy(Cluéalkyl)5
cS(O)m(Claﬁalkyl)oxy(Cl-&alkyl)oxy(ﬂlnﬁalkyl),
NR’{Cl-4alkyl)oxy{Cl-4alkyl},
-NR‘{Cl-4alkyl}oxy(Cl-4alkyl)oxy{Cl-4alkyl} and R is equal to Bz;

9)
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or heteroaryl wherein hetercaryl is selected from unsubstituted or
substituted aramatic;spécies and benz derivatives thereof including

- pyridyl, thiemyl, furanyl, or those groups containing two heteroatoms
selected from N, 0 or § such as pyrazole, iwmidazole, isoxazole,
oxazole, thiaéble, isothiazole, or those groups containing three
hetercatoms chosen from N, O or § such as triazole or oxadiazole or
those groups containing 4 hetercatoms such as tetrazole vherein the N
on the hetercaryl group is optionally substituted with R and the
substituted aromatic substituents include typical aromatic
substituents selected from hydroxy, alkoxy, haloc or cyano and the
heteroaryl group is attached teo ={CHy) via a carbon atom or a
hetercatom on the hetercaryl group;

or, for a compound of formula XVII’,

Rl is selected from H or m(CHz)nL vherein L is M or ¥;

¥ is

phenyl or benz derivatives therecf and is either umsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
-0-{1-4C}alkyl,-0-{2-4C)alkenyl, -0-{2-4C}alkynyl,
-0(C0-Céalkyl)phenyl, -OH, -halo, -NO,, -CN, -CFg, «(I—AC)alkyICF3,
-NE{CO)R’, -({1-4C)alkyl, -NR'R", -CO,R’, -CONR'R", -8Q R’, -SO,NR'R",
{Cl-C6)alkyloxy({Cl-C6}alkyloxy-, hydroxy(Cl-C6)alkyloxy-,
oxy({l-6C)alkyloxy which may form a cyclic rimng attached to the phenyl
ring in an ortho manner, aryloxy(l-4C}alkyloxy{l-4C)alkyl,
(C1-C6)alkyloxy{CL-C6)alkyloxy{Ci-C6)alkyloxy-,
hydroxy{C1-C6)alkyloxy{Cl-C6)alkyloxy-, -G{Cl-Céalkyl}NR’R",
-NR’(C1-C6alkyl)NR’R", -{Cl-Céalkyl)NR’R", -0-{1-4C)perflurocalkyl,
-{1-4Cperflurcalkyl, -NR’(Ci-C6alkyloxy}, -NR’(Cl-C6alkylhydroxy),
=(Cl-4alkyl)oxy(Cl-4alkyl), -0(Ci-4alkyl)COOR’, -{Ci) NR’R"CCOR’
vherein n is 1-4, -(Cl-4alkyl)NR'R", -(Cl-4alkyl)OR’, -NR’(CH,) COOR’
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=5(0),,(C1-4alkyl)oxy(Cl-4alkyl),
~§(0),(C1-4alkyl)oxy(Cl-4alkyl)oxy(Cl-4alkyl),
~NR‘ (Ci-4alkyl)oxy(Cl-4alkyl),

MR’ (Cl-4alkyl)oxy(Cl-4alkyl)oxy(Cl-4alkyl);

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterccyclic rimg containing 1,2,0r 3
hetercatoms chosen fiom’@, N, or S, or aryl or hetercaryl benz
derivatives thereof, wherein the N on the heterscycle is optiocnally
substituted with R’ and a carben or nitrogen atom on the heterocyctle
may be substituted with R or R’ or a carbon atom may be disubstituted
to form a C5-C7 spiral group or a carbon atom or sulfur atom may be
substituted with 0 to form a carbonyl group or sulfonyl group (S(@)m);

hetercaryl vherein hetercaryl is selected from unsubstituted or
substituted aromatic species and benz derivatives thereof including
pyridyl, thienyl, furanyl, or those groups containing two hetercatoms
selected from N, O or § such as pyrazole, imidazole, isoxazole,
oxazole, thiazole or isothiazole (and oxidized versions thereof
selected from S(G)m vherein m is 0-2), pyridazime, pyrimidine,
pyrazine or those groups containing three hetercatoms chosen from N, O
or S such as triazole or oxadiazole or triazine, or those groups
containing four heteroatoms such as tetrazole, vherein the N on the
heteroaryl group is optionally substituted with R and the substituted
aromatic substituents include typical aromatic substituents selected
from hydroxy, alkoxy, halo or cyano and the heteroaryl group is
attached to -{CH,),, via a caxbon atom or a hetercatom om the
hetercaryl group;

¥ is selected from OH, OR’; OCOR‘, S(O)mR', S{@)mNR’R“, halo, NR’R®,
COR’, NR’COR™, OCONR’, NR’C02R", {€C3-6)}cycloalkyl, NRCONR’R"Y, C@zR’,
or CONRR’ and;
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n is chosen from L-4;
R is selected fz:‘*m H or {1-4CYalkyl exr Bz;

R° and ﬁ“" are independently selected from H, {1-4C)alkyl wherein alkyl
includes alkenyl {(C2-C4) and alkynyl (C2-C4); (3-6C)cycloalkyl,

Phenyl (0-4C)alkyl-, heterocyele{0-4C}alkyl- or hetevearyl (0-4C)alkyl-
wherain pheayl or heterscycle or hetersaryl is as defined above and
any of the above iz cptiocnally suht;ituted at ocne or more carbon atoms
with halo, H, {(1-4Clalkyl, {(3-8Clevcloalkyl, phenyl, N0z, ON, CF3, OH,
0= {1-4C)alkyl, NR’'R" S{0}nR* or SO2NR’R" wherein NR‘R” may cptionally
form an N-alkyl {C1-3)cxyalkyl (C2-3) zing with N;

m is chosen from 0-2.

13. A compound of formula XIX or XX
g
Ingmﬂ "’L,?
|
%w ] 24ty
R y—NRR
b NRR"
R, R" together form XX R', R" together form
XX scyclicring wia N, . jc ring with N.
R s t-butyl oe o bulky s
allicyl substituent.

whereisn:

Z is selected from ©, 8 or NH#, or when the B-ring N tautomerizes or
the B-ring is veduced, the Z group may be gelected from X, Of, SH or
ng

Ring A is chosen fxom an ortho fused axcmatic or hetercaromatic five-
or six-membered ring selected from phenyl, pyridyl, furyl, pyrrolyl ox
thienyl either unsubstituted or multi-substituted at a ring carbeom
atom with R4 wherein R4 is independently selected frem the group
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consisting of hale, ‘(1-4C)alkyl, Noz, CN, (Cl1-3)perfluorcalkyl, OH,
OCF,, (2-4C)alkenyl, (2-4C)alkynyl, O(1-4C)alkyl, NR’R", SO,NR’R", or
S@mﬂ’,a heterocyclic group, NR’OOR",COR“,NR'C@zmw,COZR', NR‘R® 3

1

R" is selected from H or -{CH,) L wherein L is M or W;

¥ is

phenyl or benz derivatives therecf and is either umsubstituted or
substituted with 1, 2, 3 or 4 groups chosen from
-0-{1-4C)alkyl,-0-(2~4C)alkenyl, -0-(2-4C)alkynyl,
-0{C0-C6alkyl}phenyl, -0H, -halo, MNOZ, uCN,'wCF3, o(laﬁC)alkyICFB,
-NH{CO}R’, ~(1-4C)alkyl, -NR’R", ~CO,R’, -CONR’R", -SO R’, -S50,NR’R",
{C1-C6)alkyloxy(Cl-C6)alkyloxy-, hydroxy{Cl-Cé)alkyloxy-,
oxy{1-6C)alkyloxy which may form a cyclic ring attached te the phenyl
ring in an ortho manner, aryloxy{l-4C)alkyloxy(l-4C)alkyl,
(C1-C6)alkyloxy{C1-C6)alkyloxy(Cl-C6)alkyloxy-,
hydroxy(C1-C6)alkyloxy(CL-C6)alkyloxy-, -0{Cl-Céalkyl)NR’R",

~NR’ {Cl-Chalkyl)NR’R", ~(Cl-C6alkyl)}NR’R", -0-{1-4C)perflurcalkyl,
={1~4Cperfluroalkyl, -NR/{Cl-C6alkyloxy}, -NR’{Cl-C6alkylhydroxy},
-{Cl-4alkyl)oxy({Cl-4alkyl}, -0{Ci-4alkyl)COOR’, ~(CH) NR’R"COOR’
vherein n is 1-4, -(Cl-dalkyl)}NR‘R", -{Cl-4alkyl)OR’, =NR’(CH2)HC0@R’,
=S(@)m(61wkalkyl)@xy(Cl—éalkyl),
vS(O)m(Clu4alkyl)oxy(Cl-éalkyl)oxy(Clnﬁalkyl),
-NR’(Cl-4alkyl)oxy{Cl-4alkyl)},

=NR’ {Cl-4alkyl)oxy{Cl-4alkyl)oxy(Cl-4alkyl);

2

heterocycle wherein heterocycle is selected from a five- and/or six-
and/or seven-membered heterocyclic ring containing 1,2,0r 3
hetercatoms chosen from 0, N, or S, or aryl or hetercaryl benz
derivatives thereof, wherein the N on the heterocycle is optionally
substituted with R’ and a carbon or nitrogen atom on the heterocycle
may be substituted with R or R’ or a carbon atom may be disubstituted
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to form a C5-C7 spiral group or a carbon atoin or sulfur atom may be
substituted with ¢ to form & carbonyl group or sulfonyl group (S(O)H);

hetercaryl wherein héteroaryl is selected from unsubstituted or
substituted arbmaticispecies and benz derivatives therseof including

| pyridyl, thienyl, furamyl, or these groups containing two heteroatoms
selected from N, O or S such as pyrazele, imidazole, isoxazole,
oxazole, thiazole or isothiazole (and oxidized versions thereof
selected from S(O)m vherein m is 0-2), pyridazine, pyrimidine,
pyrazine or those groups comntaining three hetercatoms chosen from N, 0
or § such as triazole or oxadiazole or triazime, or those groups
containing four hetercatoms such as tetrazole, wherein the N on the
heteroaryl group is optiomally substituted with R and the substituted
aromatic substituents include typical aromatic substituents selected
from hydroxy, alkoxy, halo or cyane and the hetersaryl group is
‘attached to «(Cﬁz)n via a carbon atom or a hetercatom on the -
heteroaryl group;

¥ is selected from OH, OR’, OCOR’, S(O)mR', S(@)mNR'R", halo, NR’R"
with the proviso that NR’R" is not equal to NHZ; or ¥ is COR/,
NR’COR"™, OCONR’, NR‘CO,R", {C3-6)cycloalkyl, NRCONR’R", CO,R’, or
CONRR’ with the provisc that n is greater than zerg and;

n, for groups other than ¥, is chesen from 0-4;
R is selected from H or {1-4C)alkyl;

R’ and R" are independently selected from H, (1-4C)alkyl wherein alkyl
includes alkenyl(C2-C4) and alkynyl{(C2-C4); (3-6C)cycloalkyl,
Phenyl(0-4C)alkyl-, heterocycle(0-4C}alkyl- or hetercaryl{0-4C)alkyl-
vherein phenyl or heterocycle or hetercaryl is as defined above and
any of the above is optiomally substituted at one or more carbon atoms
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vith halo, H, (1-4Cjalkyl, (3-6C)cycloalkyl; phenyl, N0,, CN, CF,, OH,
0-(1-4C)alkyl, NR’R" S(U)MR' or S@2NR'R“ wherein NR’R® may optionally
form an N-alkyl(C1-3)oxyalkyl(C2-3) ring with N;

® is chosen from 0-2.

12, A pharmaceutical composition comprising a compound according
to claim ! and a pharmaceutically acceptable excipient or diluent.

13. A pharmaceutical composition comprising a compound according
to claim 2 and a pharmaceutically acceptable excipient or diluent.

14. A pharmaceutical composition comprising a compound accoxding
to any of claims 3-8 and a pharmaceutically acceptable excipient or
diluent.

15. A method of treating or preventing ischemic damage in a
patient in need of such treatment comprising administering a
pharmaceutically effective amount of a compound according toe claim 2
to said patient.

16. A method of treating or preventing meurclogical damage
associated with excitatory amino acids in a patient in need of such
treatment comprising administering a pharmaceutically effective amount
of a compound according to claim 2 to said patient.

17. 4 method of treating stroke or epileptic convulsions or
diseases or disorders associated with excessive calcium influx in the
brain caused by excitatory amino acids comprising administering to a
patient in need of treatment thereof a pharmaceutically effective
amount of a compound according to claim 2.
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i8. A proﬁésé'for producing a compound according to claim 2,
comprising:

{a) treating a compbund of formula V or XIV with an acid selected
from a lower éikyl(ClmCh) sulfonic acid in a suitable organic soclvent;
or _

{b) treating a compound of formula IV’ with an alkylaryl or
alkylheteroaryl hydrazine in a polar sclvent and a mild acid; or

{c) treating a compound of formula VI’ wherein Y is selected from
~0H,-SH or NHR wherein R is (Cl-Cé4}alkyl with a reagent selected from
(1) R?NC(@)CI; or {ii) RC(0)}X; or (iii) ROC{0)}Cl; or (iv) HBE/N&CN/HZO
or ROH; or (v) RNCO or R’R’NC(0)Cl or other electrophilic group as
recited herein to form, in particular, a compound of formula XXI; or
{(d) treating a compound of formula XV wherein X is halogen with a
nucleophilic reactant selected from heterocycle or bemz or
heterocarylbenz derivatives thereof; or

{e) treating a compound of formula XXII with a substituted hydrazine
to form a compound of formula XVII in an organic solvent under the
appropriate conditions; or

(£) treating a compound of formula XVIII with a coupling reagent
selected from a diimide with a disubstituted hydrazine of the formula
leNHNHC(D)Otwbutyl in an organic solvent in the presence of an
appropriate acid or

(g) further treating a compound of formula II as claimed in claim 2
vherein the compound contains a phenyl ring substituted with a methoxy
group or groups with an acid to form a phemclic substituent or
substituents or fusther treating a compound of fermula II wherein the
compound is a non-salt form with a pharmaceutically acceptable base to
form a pharmaceutically acceptable salt or further treating a compound
of formula II wherein the compound contains a phenyl ring substituted
with a ¢yano group or groups with (i) a base to form a carboxlic acid
substituent or substituents or {ii) an acid to form an amide

substituent or (iii) an azide to form a tetrazole substituent wherein
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the carboxlic acid moiety may be further treated with a halogenating
agent and a substituted amine of formula HNR‘R® to form a substituted
amide substituent or the carboxylic acid moiety may be further treated
with an alcohel (C1-C6) in the presence of am acid to form an ester
substituent (C1-C6) or |
(h) £urther treating a compound of formula II vherein the compound
contains an oxozolidine dione with a base in aqueocus solution to form
an amido alcohol substituent as ¥ off the (Cﬁz)n carbon chain with n
equal to 1L-4; or
{1} further treating a compound of formula II wherein the compound
contains a sulfide moiety with an oxidizing agent under the
appropriate conditions to form an S(O)l or S(0)2 moiety.

19. 4 process for producing a cempound of formula XI according
to claim 18 wherein the compounds are selected from:

?=chlor@oémhydr@xy»2»(&nmeth@xynzemethylphenyl)u1,2,5,lﬁatetrahydrom
pyridazino[4,5-b]quinocline-1,10-dione or the N-methylglucamine salt
thereof;

7-chloro-2-(4-chloro-2-methylphenyl)-é4-hydroxy-1,2,5, 10-tetrahydro-
pyridazine(4,5-b]quinoline-1,10-dione;

7-chloro-2-{2, 4-dimethylphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-pyrid-
azine|4,5-b]quinoline-1,10-dione;

7-chloro-2-{3,4~-dihydroxyphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-pyrid-
azine[4,5-b]jquinoline-1,10-dione;
7-chloro-2-(3, 4-dimethoxyphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-pyrid-
azine[4,5-b]quinoline-1,10-dione;
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7-chloro-4-hydroxy-2-(2-methylthioethyll)-1,2;5,10-tetrahydro-pyrid-
azinel4,5-b]quinoline-1,10-dione;

7-chloro-4-hydroxy-2-(2-methyl-2-hydroxypropionamidoethyl)-1,2,5,10-te
trahydropyrida%ino[4,5-b]quincline-1,10-dione;

7-chloro~4-hydroxy-2-{furan-2-ylwethyl)-1,2,5,10-tetrahydropyridazino
[4,5-b]quinoline-1,10-dione;

7,9-dichloro-2-({2,4~-dimethylphenyl)-4-hydroxy-1,2,5, 10-tetrahydro-py-
ridazine[4,5-b]quinoline~1,10-dione or their pharmaceutically
acceptable salts. '

20. A compound according to claim 2 for use in medicine.

21, The use of a compound according to claim 2 for preparation
of a medicament for the treatment of stroke or epipeptic convulsions
or disorders or conditions associated with excessive influx of calcium
ions in the brain.



