
,. 

'""' 

31811 

This invention relates to pyridazinedione compounds useful 
. a 

in the treat11ent of neurological diso~ders generally in nmmials such 

a1 IWW!. Dore specifically, the compounds are useful in the treatment 

of ~t~okes and/or other neurodegenerative disorders such as 

h71oglyce11d.a, cerebral palsy, transient cerebral ischemic attack, 

perinatal asphyxia, epilepsy, psychosis, Huntington's chorea, 

mrir.yotrophic lateral sclerosis, Alzheimer's disease, Parkinson's 
disf!lase, Olivo=pontocerebellar atrophy, vira.l~induced neu.rodegencr­

ation such ~s in acquired imnrunodeficiency syndrome and its associated 

d~Dtia, ancxia such as froM drowning, spinal cord and brain trawnia, 

~d chronic pain, for the prevention of drug and alcohol withdrawal 

$JllptORs, and for the inhibition of tolerance and dependence to opiate 
..• 

~lgesics. The invention particularly relates to novel pyridazine-
dio~e cm1pcunds useful in reducing neurological degeneration such as 

can be induced by a stroke and the associated functional impairment 

vbicb ccm result. Treatment using a compmmd cf the invention can be 
~imm@dial or the~apeutic as by adnnlinisterins a compound following an 

isebm11ic event to nitigate the effects of that event. Treatment can 
al~@ be prophylactic or prospective by adrmiinistering a compound in 

anticipation that an ische~ic event ~ay occu~, for example in a · 

pati~nt vbo is prone to stroke. 

It is known that ischemic events can trigger a dramatic 

increase in extracellular concentrations of th~ excitatory amino acids .. 
glutaa:te and aspartate which can~ in tum, cause· prolonged :neuronal 
excitation leading to a massive influx of calciwim from extracellular 

to intracellular sites in brain neural cells. A calciW!ll overload can 

thereby be created which leads to a cascade of events leading to cell 

catabolimm and eventually resulting in cell death. the N-methyl-~­
a~partate (Nm>A) receptor co~plex is believed to play a significa~t 

role in 'the cascade of events leading to cell necrosis following an 

ifjclaemic event. 
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The compounds provided by this invention may be useful in a 

variety of neurodegenerative disorders because they function as 

~xcitatory oino acid antagonists. They nay do so indirectly, via 

allo~teric modulation of the glutamate binding site, specifically by 
• actin1 as antagonists of the strychnine~insensitive glycine receptor 

on the NIDA receptor complex. They 113Y also do so directly, by 

binding to 'the glutm1ate site itself on 'the Nm>A receptor complex. 

According to the invention there is provided a compound and 

phan1aceutical compositions thereof suitable for the treatment of 

neurological disorders, comprising a compound of formula I or a 

phalmllaceutically acceptable salt thereof (fonnula set out, together 

with other formulae referred to by Roman Numerals, on pages following 

th~ Examples}, and tautomlK!rs thereof wherein 

Z i~ selected from O, S or NH (or when the B~ring N tautomerizes or 

th~ B=ring is reduced, the Z group may be selected from H, OH, SH or 

NH2 to form a compound of I')e 

Ring A is chosen fro• an ortho fused aromatic or heteroaromatic five­

cr ~ix~membered ring selected fro~ phenyl, p'fii=idyl, furyl, pyrrolyl or 

thienyl either unsubstituted or multi~substituted at a ring carbon 

a~@mvith R4 wherein 14 is independently sel~cted fro~ the group 

co:nsisting of halo, {1~4C)alkyl, NOV CN, (C1··3)perfluoroalkyl, OH, 

OCF3 ~ (2~4C)alkenyl, (2=4C)alkynyl, O(l~4C)alkyl, Nl'R11
, S02D 1R11 , ·or 

son1R';a het~rocyclic group, NR'COR111 ,co111 ,NR1 co2B",C02R1 ,coNR'R"; 
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pb~nyl or benz derivatives thereof and is either unsubstituted or 

~ub~tituted with 1, 2, 3 or 4 groups chosen from 
8 

~0~(1=4C)alkyl,~0~(2~4C)alkenyl, -0~(2~4C)alkynyl, 

=0(CO=C6alkyl)phenyl, =OH, ~halo, =NO;p =CN, =Cr3, =(1~4C)alky1CF3 , 

=NH(CO)R', =(1~4C)alkyl, =NR'Rtt, =C02l', =CONR'R~, ~so.1 1 , ~S02Nl'R~, 

(Cl=C6)alkylcxy(Cl=C6)alkyloxy=, hydroxy{C1~C6)alkyloxy=, 

@xy{1=6C)alkyloxy which may form a cyclic ring attached to the phenyl 

ri~g in an ortho manner, aryloxy(1=4C)alkyloxy(1=4C)alkyl, 

(Cl=C6)alkyloxy(Cl~C6)alkyloxy(Cl=C6)alkyloxy=, 

hyd~oxy(Cl=C6)alkyloxy(C1~C6)alkyloxy=, ~O(Cl=C6alkyl)NR'I", 

=Nl 6 {C1=C6alkyl)NR'R", ~(C1~C6alkyl)NR'R~v -0=(1~4C}perfluroallkyl, 

=(1=4Cperflur~alkyl, -NR'(Cl=C6alkyloxy), -Ni'(Cl=C6alkylhydroxy), 

=(C1=4alkyl)oxy(Cl=4alkyl), -O(C1=4alkyl)COOR', ~(CH)nNR'R"COOR' 

wh~r~in n is 1=4, ~(C1-4alkyl)NR'Rtt, ~(C1=4allltyl)OR', =NR'(CH2)nCOOR', 

=S{O)m(C1~4alkyl}oxy(C1=4alkyl), 

~S(O)m(C1~4alkyl)oxy(C1-4alkyl)oxy{C1=4alkyl), 

~Nl'(Cl=4alkyl)oxy(C1=4alkyl), 

=NR'(C1=4alkyl)oxy(C1-4alk.yl)oxy(C1=4alkyl); 

h~ter@cycle wherein heterocycle is select~d fro~ a five- and/or six­

and/@r seven=~embered heterocyelic ring containi~g 1,2,or 3 

hete~oatoms chosen from O, ~, or S, or aryl or heteroaryl be~z 

derivatives thereof, wherein the N on the heterocycle is optionally 

substituted with R' and a carbon or nitrogen atom on the heterocycle 

uy be substituted vitb R or R' or a carbon atm Day be disubstituted 

to form a C5=C7 spiral group or a earbon atom or sulfur atom 111ay be 

~ubstituted with 0 to form a carbonyl group or sulfonyl group (S(O)m) 

with t:he proviso that a heterocycli~ nitrogen may not be attached to a 

nitrogen or the tricyclic ring syst~m ~f for~ula I; 
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het~rcaryl where!rl heteroaryl is selected frma unsubstituted or 

~ubstituted aromatic species and benz derivatives thereof including 
py1:idyl, thienyl, fura.nyl, or those groups containing two heteroa:toms 

~elected fro• N, 0 or S such as pyrazole, inidazole, isoxazole, 
6 

oxa~ole, thiazole or isothiazole (and oxidized ver1dons the.reef 

s~l~cted from S(O)m wherein 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 triazine, or those groups 

~ontaining four heteroatoms such as tetrazole, wherein the N on the 

het~roa-ryl group is optionally substituted vith R and the substituted 

aro~atic substituents include typical aromatic substituents selected 
f~om hydroxy, alkoxy, .halo or cyano and the heteroaryl group is 
attached to ~(CB2 )n via a carbon atom or a heteroatom on the 
heteroaryl group; 

Vis selected fro~ OR, OR', CF3 OCOR', S(O)nl', S(O)mlNR'R~, halo, 
Nl'R~ with the proviso that Nl'I" is not equal to NR2, COR', 

Nl.'COlw, OCONR', NR'C02Rn, (C3~6)cycloalkyl, NRCONR'!00 , co2R1 , or 

comm. 1 with the proviso that n is greater than zero and.; 

phenyl or benz derivatives thereof and is either unsubstituted or 

substituted with 1, 2 or 3 groups chosen from -0~(1=4C)alkyl, ~OB, 
=halo, ~N02 , ~CN, ~cr3 , ~NB(CO)R', ~(1~4C)alkyl; ~NR'R", -co21 1 , 

~CONR'R", =SOmR', -so2NR 1l 11
, ~Cl-C6)~1kyloxy{Cl~C6)alkyloxy~t 

hydroxy(Cl~C6)alkyloxy-, 

(Cl=C6)alkyloxy(Cl-C6)alkyloxy(Cl-C6)alkyloxy-, 
hydroxy(Cl-C6)alkyloxy(Cl-C6)alkyloxy-, ~O(Cl-C6alkyl}NR'R11 , 
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=Nl.'(Cl=C6alkyl)Nl'lli, ~(Cl~C6alkyl)Nl'llt, ~ocrl, ~NR'(Cl~C6alkyloxy), 

~Nll'(C1=C6alkylhydroxy); 

heterocycle wherein heterocycle is selected fron a five~ and/or six-
o 

and/or Geven~membered heterocyclic ring containing 1,2,or 3 

h@t~roatoms chosen from O, N, or S, or aryl or heteroaryl benz 
d@rivatives thereof, wherein the M on the heterocycle is optionally 

~ub~tituted with R' and a carbon or nitrogen atom on the heterocycle 

may be 5ubstituted with R or R' or a carbon atom nay be disubstituted 

to f or111 a C5~C7 spiral group or a carbon atom or sulfur atom may be 
~ub~tituted vitb O to form a carbonyl group or sulfonyl group {S(0)

8
); 

heteroaryl wherein heteroaryl is selected fr@M unsubstituted ~r 
~ubstituted aromatic species and benz derivatives there~f including 

pyridyl, thienyl, furanyl, ~r those grou~s containing two heteroatoms 
1elected from N, O or S such as pyra:1mle, imidaz(>l"e·, isoxazole, 

ox~ole, 'thiazole, iso'thiazole, or those groups containing three 

heteroatoms chosen fro~ N, O or S such as triazole or oxadia2ole, or 

thc~e groups containing four beteroatoms such as tetrazole, wherein 

the N on the heteroaryl group is optionally substituted with R and the 

substituted aromatic substituents include typical ar@matic 

subseituents selected from hydroxy, alkoxy, halo or cyano and the 

h~teroaryl group is attached to =(CH2)n via a ~arbon atom or a 

heteroaton ~n the hetcroaryl group; 

i is selected fro~ OHt OR', OCOR', S(O)~I', halo, S(O)mNR'Rw,NR'R" 

with the proviso that NR'R" is not equal to Nll12, COR', 

NR'COR~, OCONR', NR'C02RM, (C3-6)cycloalkyl, NRCONR'RM, C02R', or 

comm' 
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l' and a~ are independently selected from H, (1=4C)alkyl wherein alkyl 

incl~des alkenyl{C2-C4) and alkynyl(C2~C4); (3~6C)cycloalkyl, 
~ 

Phenyl(0~4C)alkyl-, heterocycle(0~4C)alkyl~ or heteroa~l(0-4C)alkyl-

wherein phenyl or heterocycle or heteroaryl is as defined above and 

any of the above is optionally substituted at one or more carbon atoms 
vith halo, H, (1~4C)alkyl, (3~6C)cycloalkyl, phenyl, No2, CH, ci3, OH, 
0~(1~4C)alkyl, NR'ln S(0)

8
R' or so2NR'R~ wherein NR'R~ may optionally 

fo111 an H~alkyl(Cl-3)oxyalkyl(C2-3) ring with N; 

m i~ chosen from 0=2; 

with the proviso that R1 and R2 are not both equal to B and, in a 
phal'maceutical composition, a phanutaceutically acceptable diluent or 

carrier is added to a compound of formula l or I'. 
According to the invention there is provided a·tooipound and 

phanw.aceutical compositions thereof suitable for the treatment of 

neurological disorders, comprising a compound of fonuaula I or a 

phantaceutically acceptable salt thereof (formula set out, together 

with other formulae referred to by Ronum Nwmerals, on pages following 

th~ Examples), and tautomers thereof wherein 

Z. is selected from o, S or NB (or when the B~ring N tautomerizes ·or 
th~ B=ring is reduced, the Z group may be selected fr©m H, OB, SH or 

NH2 to font a compound of I'). 

Ring A is chosen from an ortho fused aromatic o~ hetercaromatic five~ 
()r six=membered ring selected fromn phenyl, pyridyl, fuiryl, pyrrolyl or 

thienyl either wisubstituted or multi=substituted at a ring carbon 
4 4 . 

atom with R vherein R is independently selected from the group 

consisting @f halo, (1-4C)alkyl, N02, CN, {Cl-3)perfluoroalkyl, OH, 
ocr3, (2=4C)alkcnyl, (2-4C)alkynyl, 0(1~4C)alkyl, NR'l~, S02NR'Rn, or 

SOmR'; 
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phenyl or ben~ derivatives thereof and is either unsubstituted or 

~ubstituted vitb 1, 2 or 3 groups chosen fro• =0~(1~4C)alkyl,-O~ 

(2=4C)alkenyl, ~0~(2~4C)alkynyl, ~OH, ~halo, =H02, ~CN, ~cr3 , 

~{1~4C)alkylCF3 , =Nll(CO)R', ~(1~4C)alkyl, =NI'~~, =C02R1
, =COl!llt'B", 

~S0001', ~so2NR
1R~, {Cl=C6)alkyloxy{Cl=C6)alkyloxy~,hydroxy(Cl-C6) 

~lkyloxy=, airyloxy(1=4C)alkyloxy{l-4C)alkyl, (Cl=C6)alkyloxy(Cl=C6) 

alkylmcy(Cl=C6)alkyloxy~, hydroxy(C1-C6)alkyl@xy(C1~C6)alkyloxy-, 

=0(C1=C6alkyl)Nl'Bw, ~NR'(Cl~C6alkyl)NR'R11 , =(Cl~C6alkyl)Nl\'R~, 

~0=(1-4C)perfluroalkyl, ~(1~4Cperfluroalkyl, =NR'(Cl=C6alkyloxy), 

~NR'(Cl~C6alkylhydroxy); 

heterocycle wherein heterocycle is selected fro~ a five~ and/or six= 

and/or seven~Dembered heterocyclic ring containi~g 1,2,or 3 

heteroatoms chosen froD O, N, or S wherein th~ N on the heterocycle is 

optionally substituted with I' and a carbon or nitrogen atom on the 

heterocycle miw.y be substituted with I or R' or a carbon atom nay be 

~ubstituted with O to form a carbonyl group; 

heteroaryl wherein heteroaryl is selected from unsubstituted or 

substitut~d aromatic species and benz derivatives the~eof including 

pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 

selected from N, 0 or S such as pyrazolc, imida~ole, isoxazole, 

o~a~@le, thiazole, isothiazole, or those gr~ups containing three 

heteroatons chosen from N, 0 or S such as tria~ole or oxadiazole, 

wherein the N on the heteroaryl group is optionally substituted with R 

and the substituted aromatic substi1:uents include typical aromatic 

substituents selected from hydroxy, alkoxy, halo or cyano and the 

heteroaryl group is attached to =(CE2)JU via a carbon atom or a 

heteroatom on the heteroaryl group; 



\....../' 

\ .. ) 

Vi~ ~elected from OH, OR', OCOR', S(O)ml', NR 11w with the proviso 
'that D'lll'I is not equal to NB2' Nl'COltw, OCON!', mt 1 co21w, DCOD'lmi, 

co21 1
, or Comut' with the proviso that n is greater th.an zero and; 

ph~~yl or be~z deriva~ives thereof and is eith~r unsubstituted or 
s~bstituted vith 19 2 or 3 groups ch@sen from ~0=(1~4C)alkyl, ~OH, 

=halo, =N02, ~CH, =Cf3, -INH(CO)i', -(1=4C)alkyl, =HR'lw, ~co21
1 , 

=CONR'Rl'I, =SO~R', =S02NR 1 Rl'I, (Cl~C6)alkyloxy(Cl~C6)alkyloxy=, 

hydr@xy(Cl~C6)alkylcxy~, (Cl-C6)alkyloxy{C1-C6)alkyloxy(Cl=C6) 
alkyloxy~, hydroxy(Cl-C6)alkyloxy(Cl~C6)alkyloxy~,=O(Cl~C6alkyl) 

NR'iflll, =B' (Cl~C6alkyl)NR'R0', =(Cl-C6alkyl)NR'l. 81
, ~ocr3' 

=NR'{Cl=C6alkyloxy), -NR'(Cl~C6alkylhydroxy}; 

het~rocycle wherein heterocycle is selected from a five~ and/or six= 
&llnd/or seven~nembered heterocyclic ring containing 1,2,cr 3 
heteroato~s chosen fro~ o, N, or S wherein the N on the heterocycle is 

optionally substituted with R' and a carbon or nitrogen aton on the 

heterocycle nay be substituted with R or I'; 

h~teroaryl wherein heteroaryl is select~d fro~ Wilsubstituted or 

substituted aromatic species and benz derivatives thereof including 
pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 

selected from N, O or S such as pyrazole, imidazole, ditbiol, 

o~~thiol, isoxazole, oxazole, thia2@le, isothiazole, or those groups 
c@ntaining three hetcroatoms chosen from N, 0 or S such as triazole, 

©~adia~ole, dioxazolc, or oxathia~ol~ wherein the N on the heteroaryl 



group is optionally substituted with R and the substituted aromatic 

~ub~tituents include typical aromatic substituents selected from 

hydroxy, alkoxy, halo or eye.no and the heteroaryl group is attached to 
=(t!!!2)n via a carbon atom on the heteroaryl group; 

0 

V :b selected from OH, 01', OCO!t', S(0)
11
l', B'R'~ with the proviso 

that D'J.tt :i~ not equal to tm2 , NR'COI", OCONR', Nll'C02R11
, NRCONR'R", 

0021.1
, or CODI' with 'the proviso that n is greater than zero and; 

R' and a~ are independently selected from H, (1~4C)alkyl wherein alkyl 

includes alkenyl and alkynyl; fhenyl(0=4C)alkyl~,heterccycle(0~4C) 

alkyl= or heteroaryl(0-4C)alkyl~ wherein phenyl or hete~ocycle or 

beteroaryl is as defined above and is optionally substituted at one or 
more carbo~ atoms with halo, H, (1~4C)altyl, No2, CN, cr3, OD, 

0~(1=4C)alkyl, Nl'R'1 S(O)llUlR' or S02NR'R!t; 

~ 1$ chosen froa 0~2; and, in a phanimceutical composition, a 

pharmaceutically acceptable diluent or carrier is added to a compound 

of formula I er I'. 

The present invention also relates to ~omp@unds which are 

u~eful as key intermediates in the production of glycine receptor 

cw.t~gonists as defined above vberein V is equal to halo species such 

a~ Cl, Br, F or I wherein n is greater than zero. In addition, 

compounds obtained through a novel process f oi the production of 

pyrida~inoquinolines as herein defined with 11 select~d fron aiyl or 
-

heteroaryl as defined above are key intermediates in the prodaction of 

said compowids. These key inte:nnediates arc 3~carboalkoxy-4~hydroxy 

quinoline l=carboxylic acid N-2~aryl (or heteroaryl) hydrazides which 
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are ~~ed to produce the above aryl or heteroaryl species wherein aryl 

and heteroaryl are as defined above. Other key intenmediates include 
3-carboxylic acid~4=hydroxy quinoline 2=pyrrolidineamide intermediates 

vhich are utilized to react with IGC~protected aryl, heteroaryl or 

sub~tituted alkyl hydrazines to form after cou~ling vith 

dicyclohexyldiinide or diisopropyldiimmide, in a polar solvent such as 

m:r, :11ethanol, diethylether, dioxane, cx2c12, CH3CN or DIP' and an acid 
(e.ge CR3so3R) another key inte111ediate ~ a 2~pyrrolidiiocarbamide 3 

carboxylic acid=N~l aryl, heteroaryl, substituted alkyl, aryl alkyl or 

beteroaryl 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 vith an 

equivalent amine which produces an amide vith limited steric hindrance 

and which acts as an appropriate leaving group. 
!PO publication number 0 516 297 Al describes certain 

pyrid~inediones. In addition, the compounds (1) 
thienc[2',3':5,6Jpyrido[2,3~djpyridazined5,8,9(4H,6H,7K)=trione and 
(2) tld.cmo[3' ,2' :5, 6Jpyrido[2,3=d}pyrid~uine~4,5, 8(6H, 7H, 9H)~trione 

are known, for example from J. Reterocyclic Chem., 28, 205, {1991). 

Other pyridazinedione compounds are known from, f~r example, 
B~ilstein's Handbuch der Organischen Chmnie; Godard ~t. al., Bull. 

Soc. Chi~. fr., 1588, (1972); and Reid et. al., Che~. Ber., 85, 204, 

(1952). The compounds of the present invention, on the other hand, 

relate to novel 2= or 3-substituted pyrida.ziimediones or 'tautoners ·· 

th~reof as shown above in formula I or!'. 
Particular subgroups within the. above broadly defined group of 

coopoumds include those co111pounds having the specific formulae II o·r 

III, wherein, in the case of for~ulae II: 

Z is chosen f roa: 

O, S, or NH; 
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Ri~g A ifi chosen ttba an ortho fused ~room.tic or heteroaromatic -five= 

or ~ix~De11111bered ring selected from phenyl, pyrid.yl, pyrrolyl or 

thienyl either unsubstituted or substituted at one or more ~ing 

.t:arbon atoms with J.4 wherein R4 is independently selected from tbe 
0 

group consisting of hydrogen, halo, (1~4C)alkyl, N02, CN, 

(C1~3)perfluo~oalkyl, OH, oc13, (2~4C)alkenyl, (2-4C)alkynyl, 
0(1~4C)allkyl, Nl'a~, so2Nll

1R~, or som~'; 

L is ch@sen from: 
=OB, =0{Cl=C4alkyl), -O(Cl~C4alkyl)aryl, (Cl~C4alkyl)COOR', OCOR', 

S(O)aR', Nll'ltw vith 'the proviso that D'R11 is not equal t.o NR2, 
llm'COR10

, OCOD', ID'C02it1t, NRCONR'R", co21.1
, or COmut' with the 

p~oviso that n is greater than zero; 

aryl or benz derivatives thereof either unsubstituted or nono, bi or 

tri~substituted with aromatic substituents including ~halo, 

=Cl=C6alkyl, ~(C2=C6)alkenyl or alkynyl, ~oxy(CC~6alkyl)phenyl, -OB, 

C1=C6alkoxy, ocr~p cr3, N02, CN, NB2' SOl~ll', NH(C1~4alkyl), 

heteroaryl, or H(Cl~C4alkyl) 2 ; 

heterocycle wherein heterocycle is selected from a five= and/or six­

and/or seven~membered beterocyclic ring containing 1,2,or J 

heteroato~s chosen from O, N, or S wherein the N on the heterocyclc is 

optionally substituted with R' and a carbon or nitrogen atom on the 

heter@cycle may be substituted with R or I' or a carbon atom nay be 

disubstituted to fol'lt a C5~C7 spiral group or a carbon atom or sulfur 

ato~ ntay be substituted with 0 to form a carbonyl group or sulfonyl 

gr@up (S(O}m); wherein the heterocyclic groups nay be s~lected from, 
for exmnple, 2=pyrolidinone, piperazine, oxazolidone, 

2,S=oxazolidinedione, 2,4-imidazollidinedione, 2,4-thiazolidinedione 
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o~ ~ucciniooide; aJtyl or benz or heteroall:}'lbenz derivatives thereof ( 
3,4~pyridinedicarboximnide, ~l~pthalimido, isatoic amhydride, 
orthobenzoicsulfimide) either wisubstituted er mono, bi or 
tri~~ub~tituted vith alkyl or aromatic substituents including ahalo, 

6 
~Cl=C6alkyl, ~OH, Cl~C6alkoxy, phenyl, ocr3, CF3, N02, CN, NH2, SOmR', 
NH(C1=4alkyl), or N{Cl~C4alkyl) 2 ; 

heteroaryl wherein heteroat'Yl is selected from unsubstituted or 
~ubstituted arollll!atic species and benz derivatives thereof including 
py~idyl, thienyl, furanyl, or those groups containing two heteroatoms 
selected fro~ N, 0 or S such as pyrazole, i~idazole, isoxazole, 
oxa~@le, thiazole, isothiazole, or those groups containing three 
hete~oatoms chosen from N, O or S such as triazole or oxadiazole or 
thos~ groups containing 4 heteroatoas such as tetrazole wherein the N 
on th~ heteroaryl group is optionally substituted with R and the 
sub~tituted arowmtic substituents include typical aronatic 
substituents selected from hydroxy, alkoxy, halo or cyano and 'the 
heteroaryl group is attached to -(CB2}

0 
via a carbon aton or a 

heteroatom on the hetercaryl group; 

~d pharmaceutically acceptable salts thereof. The present invention 
~lso relates to pharmaceutical coapositions of a compound of formula 
II as defined above and a pharmaceutically acceptable excipient. In 
addition, the present invention relates to i~portant intenmediates 
which are useful in the synthesis of a compound of formula II wherein 
L in the above formula is chosen from halo (Br, Cl, r or I) and n is 
great~r 'than ~mro. This in:temediate is useful in the production of 

certain glycine receptor antagonists of formula II. In the case of a 
co~polWd of fon1ula Ill, 

Z is chosen f ron: 



Ring A i~ chosen f~om an ortho fused aromatic or heteroaromatic five~ 

er ~ix~membered ring selected from phenyl, pyridyl, pyrrolyl or 

thienyl either unsubstituted or nulti~substituted at a ring carbon 

atom with R4 wherein n4 is independently selected from the group 

con~isting of ~ydrogen, halo, (1=4C)alkyl, No2 ~ CN, 

(C1~3)perfluoroalkyl, OH, ocr3, (2-4C)alkenyl, (2~4C)alkynyl, 

0(1~4C)alkyl, NR'R", S02NR 1 R11
, or S0

111
R'; 

~oaj =0{Cl~C4alkyl), -O(C1~C4alkyl)aryl, (Cl=C4alkyl)COOR'; aIYl or 

ben~ derivatives thereof either unsubstitut~d or mono, bi or 

tri=substituted vith aroma.tic substituents including ~halo, 

~c1~c6alkyl, =S(O)mR', =OH, c:u.-c6alkoxy; cr:P ocr3 , No2, CN, w2, 

N!i!(C1=4alkyl), or N(C1-C4alkyl) 2 with the proviso that n is greater 

than zero; 

heter@cycle wherein heterocycle is selected from a five- andl@r six­

and/or seven~mW111bered heterocyclic ring containing 1,2,or 3 

heteroato~s chosen fro~ O, N, or S wherein the N @n the heterocycle is 

~ptionally substituted with R' and a carbon or nitrogen atom on the 

h~terocycle may be substituted with R or R'; 

heteroaryl wherein heteroaryl is selected from unsubstituted or 

substituted aromatic species and benz derivatives there@f including 

pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 

~elected from N, O or S such as pyrazole, imidazole, isoxazole, 

o~azole, thia~ole, isotbiazole, or those gr@ups containing three 

beteroatons chosen from N, O or S such as triazole or oxadiazole, or 

those groups containing four hetcroatoms such as tetrazole wherein the 

N on the heter@aryl group is optionally substituted with R and the 

~~bstituted aro~atic substituents include typical aromatic 
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subs.ti tuents sel~cteii fra hydroxy, al.koxy, ha.lo or cyamo and the 

heteroaryl group is attached to ~{CB2 )n via a carbon ate~ on the 

heteroaryl group; 

~d pbairnaceutically acceptable salts 'thereof e 'l'he present invention 
also relates to pharmaceutical coapositions of a compound of formula 

Ill 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 fo:nuula III wherein 

t in the above fornula is chosen from halo (Br, Cl, For I). This 

intenlllediate is useful in the production of certain glycine receptor 

antagonists ~f formula III. 
lore particular subgroups include those co~pot.w.ds having the 

~p~cific formulae II and III, wherein Z is selected from oxygen; 

ling A is chosen from phenyl or substituted phenyl wherein the phenyl 

ring is monoj di or tri~substituted with halo, nitre or simple 

Cl=C4alkyl including methyl, ethyl or propyl; 

t. is chosen from: 

=OH, ~O(Cl~C4alkyl), ~O(Cl~C4alkyl)acyl, (Cl~C4alkyl)C02Rl., OCOll', 

S(O)mlt', NR'R" with the proviso that Nlt'R" is not equal to tm2, 

NR'CORllY, OCONR', NR'C02R11
, NRCONR'R11

, t1>2R1
, or CON!Ut' vith the 

proviso that n is greater than zero; 

aryl or ben~ derivatives thereof either unsubstituted or mono, bi or 

tri~~ubstituted with aromatic substituents including ~halo, 
~Cl-C6alkyl, -OB, Cl-C6alkoxy, =oxy(C1~4)alkylpbenyl, ~c2~4alkenyl, 

cr3 ~ OCF3 , N02, CH, NB2 , -C(O)Nl'R", hetercaryl, SOmR', NH(Cl~lutlkyl), 

or H(Cl-C4alkyl) 2; 
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~uccini~ide; oxazoiidone; piperazine or substituted versions thereof 

wher~in the ~ubstient1 are selected from (C1~4alkyl), phenyl including 

~ub~tituted phenyl wherein the phenyl substituents are typical 

aromatic &ubstituents, 2~pyrolidinone and substituted versions thereof 
(c.go (C1~6)alkyl, hydroxy); 2,5~oxazolidinedione or substituted 

v~r~ions thereof (e.g. alkyl, dialkyl, phenyl, diphenyl, 

1piral(C4~6)alkyl), 2,4~thiazolidinedione, 2,4=imidazolidinedione or 

sub~tituted versions thereof (e.g. alkyl, dialkyl, phenyl, 

dipb~nyl),or benz or heteroaryl benz derivatives thereof selected fron 

ph'thalimido, orthobenzoicsulfimide, isatoic anhydride or 3,4 
p~idinedicarboximide; 

heteroaryl wherein the groups are selected fr@m tlJ.iophene, 

pyrrole,furanw pyrazole, imidazole, triazole, tetrazole ©r pyridine; 

and pharmaceutically acceptable salts including the choline salts 

there@f. 12, in the case of formula III and with Zand ring A as 

defined above, is chosen from ~(CH2 )nL wherein 

=OH (n>O), (Cl~C4alkyl)carboxy, airyl or benz derivatives thereof 

either unsubstituted or mono, bi or t~i~substituted with typical 

aromatic substituents including halo, Cl~C6alkyl, ocr3, cr3, hydroxy, 

Cl=C6alkoxy; N02;- CN, NH2, NH(Cl~lutlkyl), S(O)mR' or N{Cl-C4alkyJl) 2; 

Ho~e particularly, . in the case of form~la II!, R2 is chosen from 

=(CB2)n wherein n-is equal to 0 and Lis chosen from 4-S(O)~R'Phenyl 
whe~ein ~ is 0~2, 2~methylphenyl, 2-methyl,~~chloro~h~nyl, 

3=nitr@phenyl, 3-chloro-4-methylphenyl, 4~triflouromethylphcnyl, 
3,4~dimethoxyphenyl, er 2,4-dir.hlorophenyl. 
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rr~ferably, the ptesent invention relates to compounds of formula II 
Ol' pha:nmaceutically acceptable salts thereof wherein 

Ring A is chosen fromn an ortho fused phenyl, 7=chlorophenyl, 
1j9~dichlorop~enyl, 7~cbloro~9~methylphenyl, 7~methyl,9~chlorophenyl, 
7,9=di!lethylphenyl, 7=chloro~8~nitrophenyl, 
7,9=dichloro=8~nitrophenyl, 7~chloro~9~ethylphenyl wherein the nmaeric 
designations refer to the position on the final pyridazino quinoline 
ring ~ystem; 

Z i~ selected from oxygen; 

L is selected from: -OH, ~O(Cl~C4alkyl}, -O(Cl=C4alkyl)aryl, 
{C1=C4alkyl)C021 1

, OCOI', S(O)mR', NR'R~ with the proviso that N!l'R" 
is not equal to MH2' l!m.'CO!R", OCONR', ·N1 1 co2R", m\COINR'Rtt, co2R', or 

CONRI' with the proviso that n is greater than ze~c; 

aryl @r benz derivatives thereof either unsubstituted or mono, bi or 
t:ri=substituted with aromatic substituents including =halo, 
~Cl=C6alkyl, -cm, C1-C6allroxy, OCF3 , N02, CN, CF3 , NH2, Sow;a', 
NJH!(C1=4alkyl), or N{C1-C4alkyl) 2; 

succinimide, pipe:razine or substituted! versions thereof whe:rein the 
substients are selected from (Cl-4alkyl), phe~yl including substituted 
phenyl wherein the phenyl substituents are typical aromatic 
substituents; 2,5~oxazolidinedione ·and substituted versions thereof 
~elected from Cl~C6alkyl, phenyl or substituted 
phenyl,C3=C6spiralalkyl; pyrrolidone and substituted versions thereof 
sel~cted fro~ Cl-C6alkyl, hydroxy, phenyl; 2,4~imida~filidinedione or 
substituted versions thereof selected from Cl-C6alkyl, phenyl or 
substituted phenyl; 2,4-thiazolidinedicne or substituted versions 



thelfeof selected ltoi c1 .. c6alkyl or phenyl; or benz or heteroaeyl benz 

het~rocyclic derivatives selected frollfil. =l~phthalillide, 
orthobenzoicsulfimnide, isatoic anhyrdride or 3,4=dicarbcximide; 

~ 

het~xoaiyl ~elected from thiophene, imidazole, triazole, tetrazole 

fur~ or pyridine; and n is 0-2. Advantageously, for the compounds of ~ 

formlla II, n is equal to zero and t is selected from: phenyl, 
4=111.Gtboxyphenyl, 4=hydroxyphenyl, 4~chlorophenyl, 4~Dethylpbenyl, 

4=i~opropylphenyl, napthyl, 4~flourophenyl, 4~bromopbenyl, 

2~nethoxyphenyl, 2~hydroxyphenyl, 3~methox,phenyl, 3~hydroxyphenyl, 

4=triflouromethoxyphenyl, 3~chlorc,4~methoxyphenyl, 

5=m~thoxy=3=pyridyl, 4-S(O)•R'phenyl wherein ~ is 0~2 and ~, is 
~ethyl; 3=chlorophenyl, l~chloro~4=hydroxyphenyl, 
2=~thyl=4=chlorophenyl, 3~~ethylphenyl, 2~methylphenyl, 

3=flourophenyl, 2,4~diflcurophenyl, 3,5~triflou~omethylphenyl, 

3=nitrophenyl, 2~flourophenyl, 2,4~dimethylphenyl, 

3=chlcro~4=methylphenyl, 4~triflouromethylphenyl, 4=icdophenyl, 
3,4=dimethylpbenyl, 3,4~d1~ethoxyphenyl, 2-methyl~4~methoxypbenyl, 
2=methoxy,4=bromophenyl, 2~methyl,4~hydroxyphenyl, 4~ethylphenyl, 

2,3=dimethylphenyl, 3,4~dihydroxyphenyl, 2,4~di~ethoxyipihenyl, 

2,4=dichlorophenyl, 4~nitrophenyl,2,5=dimethoxyphenyl,2,5= 

dimet:hylphenyl, 4=oxybenzylpbenylv 2,S~dihydroxyphenyl, 4=vinylphenyl, 
2,5=diflourophenyl, 2~metby1~4=flourophenyl, 3,5=dimethoxyphenyl, 

4=earboxyphenyl, 4=f omamidophenyl, 4~ (N ,N~dieth.ylfomamido) phenyl·;;··· 

4=cyilllophenyl, or 4-tetrazolephenyl. Advantageously, the present 
invention also relates to compounds of for!iDUula XI vher~in n is equal 

to 1 and L is selected fro~ any of the me~bers identif i~d above for n 
equal to zero and, more particularly to groups selected from 

l=flourophenyl, 4-cyanophenyl, 4~triflouromethylphenyl, 

4=~ethylphenyl, pentafloutophenyl or 3,5~ditriflouronethylphenyl or to 

conpmmds of f omula II wherein n is equal to three and L is selected 

fr@m any group designated for n eq~~l to zer@ @r one, but more 

liiiU 
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particularly to a group selected from.phenyl or a phenyl s~bstituted 

with a typical aromatic substituent. The substituted alkyl{Cl~6)aryls 

di~cl@sed herein which are particularly useful are those containing 

phenyl ~ubstituents which increase lipophilicity to e~ance red 
a . 

nucleus activity. ror example, the flourinated, alkylflourinated, 

alkyl(C1~4) or mono~halogenated benzyl conpounds have enhrullced 

activity® The (Cl~C6) alkyl groups substituted vith a termainal cr3 
group are pa~tfcularly useful because of thei~ unexpected solubility 

prop~rtie~ and are also useful because of their lipophilicity. 
The pyridylbromo salt attached t@ the N~2 ethyl moiety in 

the PQD ring and wherein the pyridyl nitrogen is directly attached to 

the terminal ethyl carbon does not have glycine t.mtagonist properties. 

The pyridyl rings attached via a carbon atom on the pyridyl ring to 

th~ (CH2)n group of a compound of fo111ula II have significant glycine 

re~eptor antagonist activity. 

The present invention also pref errably relates to a compound 

of f olnlula II wherein n is e~ual to tvo and a heterocyclic noiety as 

described herein is bonded to the 2-eth.yl carbon and is selected from 

l~phthalimido, 4-phenylpiperazine, succini~ide,3,3=dimethyl~2,5~ 

©~azolidinedlione,l=~ethylpyrollidine,3=methyl~3-phenyl~2,5~ 

oxazollidinedione, 3~N-methyl,2,5-imidazolidinedione,4,4~di~ethyl~ 

2,5=inidlazolidined.ione, 4,4~diphenyl-2,5=imidall'lolidinedfone, 

2,4='thiazolidinedione, 3,4~pyridlinedicarboximide, 

orth@benzoicsulfimide (saccharine),4~cyclochexylspiral,2,5-

oxazolidlinedione, isatoic anhydride,benzo[e] [l,3]oxazine~2,4~dione, 

4=phenyl~2,5=oxazolidinedione or 3~hydroxy, 3~methyl 2~pyrrolidinone. 

The pre:ferred compounds for which n is equal tfi one and L is 

heterocycle include groups selected from tetrahydrofuran, piperidine, 

~=methylpiperidine, tetrahydropyran, l,3-dioxane, benzo~l,4-dicxane or 

orthobenzoicsulfi~ide. The present invention also preferrably relates. 
. 1 

to ~o~pounds of forunmla II wherein R is equal to (CR2)nL and wherein 

n is equal to one and L is equal to a het~ro~ryl selected from 

thio~hene or pyridyl or furan or substituted versions thereof wherein 

the substituents are selected 
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from typical arom&tit substituents (e.g. hydroxy, halo, Cl~C6alkyl, 
phenyl or hetercaryl) or to those groups selected from imidazole, 

tbi~ole, tbiadiazole, pyridopyridine, pyrimidine, pyrazine, 
pyridazine, benzothiophene, furan, benzofuran, indole, or triazole or 

~ 

~ub~tituted versions thereof. The preferred groups vben n is equal to 

tvc and wherein the heteroaryl group is attached to the 2-ethyl carbon • 

include meabers selected from imlaidazole, triazole, tet~azole or 

pyridine. 
The present invention also relates advantageously to a 

conpo~d of formula II wherein n is equal to two and L is equal to V 
wherein V is selected fro~ the group consisting of: hydroxy, acetoxy, 
ben~oylalllllido, 2=hydroxy-2~methylpropmttido, 4~methoxyamiline, 

1=fo~idocyclchexancl, 2~hydroxybenzammido, biphenylhydroxyacetmnido, 

=S~CE3 , ~S(0) 2~cH3 , ~S=4~methoxyphenyl, S~cyclopentyl, =S(0)2=ethyl, 

=S=ethyl, =S=butyl, ~S(0) 2~butyl, er =S~propyl. In addition, these 
groups may be selected from ~orb, halo, ~CH2~COOR' or ~cs2CONR'Rw, 
~OCH3 , ~OCH2CH20CH3 , =0CH2CH20Cl2CH3, ~0~2=metboxyphenyl, ~S(0) 2Ph, 
=S(0) 2NR'R~, ~CF(CF3 } 2 , -cr2cr3, ~cr2cr2cr3 , =OC2E5oc2H5, -CB2NR

1R~ or 

=CB2CH2COCH3• 
The present invention also relates to pha:nmaceutical 

co~positions containing a preferred compound cf fonwula !I as shown 

ab@ve and a pharmaceutically acceptable carrier. 
It vill be appreciated that the formulae described herein 

can be dra~"'ll in various tautomeric and positional isomeric forms, as 

discussed below. The present invention includes such alternate forms 
~less otherwise indicated, also includes salts thereof, especially 

the phanu.ceutically acceptable addition salts. 
!any of the co~pounds disclosed herein can exist and be 

drawim in various true tautomeric forms (i.e., for compounds 
corresponding to a compound of for~ula I). It is noted that 

tauto~eric forms of these co~pounds cam also ~xist when Z is hydroxy, 

thiohydroxy~ amino, ·or alkylamino as shoWB in fo111ula I'. 

It vill further be appreciated by those skilled in the art 
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that certain compounds of foDnula I contain an asymmetrically 

~ub~tituted carbon atom, and accordingly may exist in, amid be isolated 

in~ @ptically~active and racemic folllllls. In addition, it will be 

appreciated that certain compounds of fon7&Ula I, for example, those 
~ 

containing a double bond, may exist in, and be isolated in, separate 

~tereoiso~eric forms ('E' and 'Z') about that group. So~e cm1pounds 

may exhibit polyauorphisme lt is to be understood that the present 

invention encompasses any racemaic, optically~active, polymorphic or 

~tereoisomeric folt'llll, or nixtures the~eof, which form possesses 

properties useful in the treatment of neurodegenerative disorders, it 

being well known in the art how to prepare optically~active forms (for 

e~m®ple, by resolution of the racemic fon1 or by synthesis from 

optically=active starting materials) and individual 'E' and 'Z' 

stereoisomers (for exrur11ple, by chromatographic separation of a mixture 

th~reof) and hov to deter~ine neuroprotective properties by the 

struadard tests described hereinaftere 

The invention further provides a method for the treatment of 

ne~rological disorders, comprising administering to a ~ammal in need 

of such treatmnent an effective amuoWAt of a compound according to the 

invention as defined above, or a pharmaceutically acceptable salt 

thereof, or a conpcsition as defined above. The invention also 

enco~passes a nethod of antagonizing an Nm)A receptor in l!Dlalmlals 

coDprising adhlninistering a pharmaceutically effective CU1omit of the 

c@mpou:md @r its salt as claimed herein or a pharmaceutical composition 

as recited herein to a patient in need of treatment thereof. The 

preferred therapeutic treataent area is prevention and/or treat~~nt of 

stroke. A pharmaceutically effective amount of a compound as claimed 

and discl@sed in the present invention may.be administer~d i!ilmediately 

after an ischemic event to prevent cell damage and/or cell death. The 

present invention is also directed to a method of preventing and/or 

treating di:Uiage induced by the excitatory amino acids such as 

L~glmtaIDimte. The invention also relates to a method of preventing the 

e~cessive influx of calci'IJD ions in central neurons. The inventio11 
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relate$ to a method Of preventing ischemic neuronal injUl'J following 

traul~ient global ischmaia and a method of reducing infarct volume 

follcving focal ischemic insults by treating a patient in need of 

tr@atmeDt thereof with a pbalC1!Baceutically effective amount of a 

IC.ompcmnd of formula I or I' wherein z, ring A and a1 and 12 are as 

defined herein. In addition to being useful in the treatlllent of acute , 

stroke patients, the compounds and coepositions of the invention may 

be extremely beneficial in preventing neurological aorbiditY during 

cardiac resuscitation or administered as cerebral prophylatics during 

high=risk surgetye 
In this specification the teDns ~alltyl 11 and ~altoxy~ include 

both straight and b~anched chain radicals, but it is to be understood 

that refere111ces to indiv:icllual radicals such as 11 propyl 111 or "propoxy" 

e111brace only the straight chain ( 11normal11
) radical, branched chain 

isome1rn such as 11 isopropyl'0 or 11 isopropoxy11 being referred to 

specifi4'.:ally. 
'!"he teirm 111halo 11 is inclusive of fluoro, chloro, bromo, and 

iodc unless noted otherwise. 

The term 11heteroaryl 11 includes those heteroaronmtic groups 

of benz derivatives thereof where are s~ecifically or generally 

d~scribed or disclosed in this specification. 

Particular values of (l-4C)alkyl include ~ethyl, ethyl, 

p~opyl, isopropyl, butyl, isobntyl, sec=butyl, and te~t~butyl. 

Particular valu.es of {2~4C)alkyl containing a double or ·' · 

triple bond include vinyl, 2=propenyl (i.e. allyl), 2=propynyl, (i.e. 

p~opargyl), 2~butenyl, and 3~butenyl. 
!articular values of (1~4C)alkoxy include methoxy, ethoxy, 

propmcy, itmpropoxy, butoxy, isobutoxy, and t-butoxy. 

Particular values of (l-6C)alkyl include methyl, ethyl, 

propyl, isopropyl, butyl, isobutyl, sec=butyl, te~t~b~tyl, pentyl, 

isopentyl, neopentyl, hexyl, isohcxyl. 

Particular values of (2~6C)alkyl containing a double or 

tripl~ bond include vinyl, 2~propenyl {i.e. allyl), 2~propynyl, (i.e. 
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propargyl), but~2~etl~l, 2~pentenyl, l~pentenyl, 4~pentenyl, 
4~p~ntynyl, 5~hexenyl, 5~hexynyl. 

?artic~lar values of phenyl 1ubstituted vith fromi 0~4 
~ub~tituents may include but are not limited to phenyl; 2~, 3~, and 
4=halophenyl; ~~, 3~, and 4-aminophenyl; 2=, 3~, and 4~hydroxyphenyl; 

2=, 3=, and 4=cyanophenyl; 2~, 3=, and 4~nitrophenyl; 2=, 3~, and 
4=m~thylpbenyl; 2~, J~, and 4~ethylphenyl; 2~, 3=, and 4=propylphenyl; 

2,3 or 4=isopropylphenyl; 2~, 3~, mid 4~methoxyphenyl; 2~, 3~, and 

4=~thoxyphenyl; 2~, 3=, amid 4~propoxyphenyl; 1.md 3,S~dihalophenyl, 
3~h~lo=4=bydroxyphemyl, and 3,5=dihalo=4=hydroxyphe~yl and phenyl 

~ubstituted at 1, 2 or 3 carbon atoms with metboxyethyloxy, 
:m~thoxyethyloxyethyloxy, N,N~dime'thylet:hyloxy, and N,H= 
dimethylethylaminyl; 3,4=diDethoxy; 3,4=dihydroxy; 3,5=d1methoxy; 
3,5=dihydroxy or 2,3,4~SHe or 2,J,4~SH and further includes groups 
~elected from 4=(S02CR3)phenyl, 2=methyl=4=chlorophenyl, 
2~4=dihalophenyl, 4(tetrazole)phenyl, 3,5=trifluoro~ethylphenyl, 

2,4=dimethylpbenyl, 3~halo=4=methylphenyl, 4=trifluorometbylphenyl, 
3,4~dimethylphenyl, 2=•ethyl~4=methoxyphenyl, 2~methoxy~4=halophenyl, 

2=methyl=4=hydroxyphenyl, 2,3-dimethylphenyl, 2,4~dimethoxyphenyl, 
2,S~dimethoxyphenyl, 2,S~dimetbylphenyl, 4(benyloxy)phenyl, 

4=(ethoxy}phenyl, 2,5-dihydroxyphenyl, 4=vinylphenyl,2,5-dihalophenyl, 

2=methyl~4=fluorophenyl, or 2,3 or 4 (CONl'Rw)phenyl. 

Particular values of phenyl(1=4C}alkyl substituted with from 

0=4 s~bstituents may include benzyl, phenylethyl, phenylpropyl, 
phenylbutyl; 2=, 3=, 4 and 5-halobenzyl; 2=, 3- and 4= cr3-benzyl, 2-, 
3~, and 4=mminobenzyl; 2-,3~, and 4=cyanobenzyl, 2-, 3=, and 

4=nitrobenzyl, 2~, 3-, and 4=methylbenzyl; 2~, 3=, and 4-ethylbenzyl; 
2=, 3=, and 4~propylbenzyl; 2~, 3~, and 4-hydroxybenzyl; 2-, 3~, and 

4=~ethoxybenzyl; 2-, 3~, and 4-ethoxybenzyl; 2=, 3~, and 
4=propoxybenzyl; and 3,5-dihalobenzyl, 3~halo~4=hydroxybenzy1, 

3~5~diCF3benzyl and 3,5-dihalo-4~hydroxybenzyl or 2,3,4,5,6~ 

p~ntahalobenzyl; and phenyl(l-4C)alkyl substituted with 
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met:hoxyetbyloxy, me~oxyethyloxyethyloxy, ~,H=dimethylethyloxy, and 

N, N~di11e'thylethylminyl; 3, 4~dimethoxy; 3, 4=dihydroxy; 3, S~cH.methoxy; 

3,5=dihydroxy or 2,3,4~SKe or 2,3,4~SH. 

Particular values of 4~ to 7~memnbered rings containing 
0 

nit~ogen may include piperidino, pyrrolidinyl, and azetidinyl. 

Particular values of heterocyclic species with 2 heteroatOllls include 

piperazinyl~ morphclinyl, oxazolinyl or thiazinyl. Particular values 

of heterocycle~ or substituted derivatives thereof include 

2=pyr~olidonet succinimide, oxazolidone, 2,5~oxazolidinedione, 

2,4=thiazolidinedione, 2,4~inidazolidinedione and various benz 

d~rivatives including phthalimido, isatoic anhydride, benzo[e) 

[1,J]oxazine~~,4~dione, 3,4~pyridinedicarboxinide, or 

orth@benzoicsulfimide. 

More particular values of hale include chloro and brono. 

Hore particular values of (1-JC)perfluoroalkyl include 

t.rifluoro11ethyl and pentafluoroethyl. 
lore particular values of 4~ to 7~membered rings containing 

nitrogen include piperidino, piperazinyl and pyrrolidinyle 

Hore particular values of (1~3C)alkyl substituted with a 

trifluoromethyl group include trifluoromethylmethyl and 

2=trifluoromethylethyl. 

Kore particular values of heteroaryl include tetrazole,furan 

thi@phene, diazole, imidazole, tria~ole, pyridine, pyrimidine, 

pyridazine or pyrazine. 

Hore particula:ir values of m include 0.~2. 

Here particular values of n include 0-2. 

H~re particular values of phenyl substituted with from 0-3 

$Ubstituents may include phenyl; 2= and 4-halophenyl; 2~ and 

4~muninophenyl; 2~, 3- and 4-hydroxyphenyl; 2-, 3= and 4=methoxyphenyl; 

2,4=dihalophenyl; 3,5~dihalophenyl; 2,6=dihalo-4~hydroxyphenyl, 

2=halo~4~~ethylph~nyl; 2-•ethoxy-4~methylphenyl;2-methyl-4~ 

m~th@xyphe~yl; 3-hydroxy~4-methyl phenyl; 2~hydroxy-4-methyl phenyl; 

2=~ethyl=4~~hlorophenyl, 2,4-dimethylphenyl, 3,4-dimethcxyphenyl, 

2~~ethyl~4~methoxyphenyl, 3,4-dihydroxyphcnyl or 2,4=dimethylphenyl; 



I . 
~ 

24 

and includes those vllues specifically exemplified in the examples. 

Hore particular values of phenyl{Cl~C4}altyl substitut.ed 
vith O~l substituents may include benzyl; phenylethyl; 2= and 

4~halobenzyl; 2= and 4~cyanobenzyl; 2~ and 4=nitrobenzyli 2~ and 

4~~ethoxybenzy~; 2,4~dihalobenzyl, 3,5-dihalobenzyl; and 
2,6~d1halo~4~hydroxybenzyl. The correspoDding phenethyl isomers .ay 
also be included. 

Preferred values cf K1 include hydroxyethyl, acetoxyethyl, 

phthali~idoethyl, bromoethyl (as an inte:nwdiate in the production of 

glycine receptor antagonists), phenyl, so2Hephenyl, ~ethoxyphenyl, 

hydroxyphenyl, benzyl, (phenylpiperazino)ethyl, phenethyl, 
chlorophenyl, me'thylphenyl, or (Cl~C4alkyl)phenyl& 

Hore preferred values of a1 include 2=hydroxyethyl, 
2=acetoxyethyl, 2=phthalimidoethyl, phenyl, 4=~etboxyphenyl, 

4=hydroxyphenyl, benzyl, 2(4-phenylpipera~ino)ethyl, 2=phenethyl, 

4~chlorophenyl, 4~methylphenyl or 4-isopropylphenyl. Of course, the 

preferred values for Z, Ring A, R1 and 12 and the other designated 

values in fonwiulae I, I', II, III etc. include those values or groups 
which are specifically exemplfied in the examples and/or in the 
$Chemes. 

Kost preferred values of Z include O or OH. 

rr~ferred values of JR4 include hydrrogen, fluoro, chloro, 

brcnno, iodo, aninc, Dethyl, ethyl, propyl, allyl, pr©pargyl, 

t~ifluoroaethyl, pentafluoroethyl, trifl~orc~ethylmethyl, nitro, 

•ethoxy, ethoxy, propoxy, and ~yanoe 
. 4 

Hore preferred values of R include hydroge1u, flucro, 

chlorc, bromo, iodo, aethyl, ethyl, trifl~oromethyl, nitro, sethoxy, 
amino, and cyano. 

Preferred compounds having for~ula I (or II) include: 
{a-) 

7=chloro=l~hydroxy-2-(2-hydroxyethyl)-3,4,5,10-tetrahydropyridazino 

[4,S~bjqui~oline-4,lO~dione; 
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(lb) 

2=(2~Acetcxyethyl)~7~chlcro~4~hydroxy~l,2,5,10=tetrabydrcpyridazino 

~4,S~b]quinoline~l,lO~dione; 

(c) 

1 ~chloro~4~hycfroxy~2~ ( 2~phthaU.midoethyl) = 1, 2, S, lO~tetrohydropyrida.~ 

~inof4.5=b]=quinoline~l,10=dione; 

(d) 

1 =chloro=4~hydroxy~2~phenyl=1, 2, 5, lO=t:et:irahydropyrida:dirw [ 4, 5 =b) 

quinoline~l,10=dione; 

(e) 

7~Chloro-4~hydroxy~2~(4~methoxyphenyl)=1,2,5,10=tetrahydropyridazino 

[4,5~b)quinoline=1,10~dione; 

(f) 

7=Chlo~o=4=hydroxy~2=(4~hydroxyphenyl)~1,2,5,10~tetrahydropyridazino 

[4,5=b]quinoline~l,10-dione; 

(g) 

4=hydroxy=8~nitro=2~(phenyl)-l,2,5,10=tetrahydropyrid~zinof4,5=bJ­

quinoline-1,10=dione; 
(h) 

2=Benzyl~7=chloro-4=hydroxy-l,2,5,10=tetrahydropyridazino[4,5-b]quino­

line~l,10=dione; 

(i} 
7=chloro=4~hydroxy~2-[2-(4-phenylpiperazino)ethyl]~l,i,5,10~tetra­

hydropyridazino[4,5-b]quinoline~l,10-dione; 

(j} 
7=chloro=4=hydroxy=2=(2~phenethyl)-1,2,5,10=tetrahydropyridazino 

[4,5,=b~quinoline=l,10-dione; 

(k) 

7~chloro-4=hydroxy~2=(4~chloropheny1)=1,2,5,10~tetrahydropyridazino 

[4,5,=bJquinoline=l,10-dicne; 

(l) 
7=chloro=4~hydroxy-2-{4=methylph~nyl}~l,2,5,10=t~trahydropyridazino­

[4,5,=b~quinoHne-l, 10-dimnl!!; 



26 

(m) 
1=~hlo~o-4~hydroxy~2~(4~isopropylphenyl)~l,2,5,10-tetrahydropyridazino 

~4~5,=b]quinoline~l,lO~dione; 

(n) 
~ 

7,9~Dichloro~1~hydroxy~2~phenyl~1,2,5,10~tetrahydropyridazin0[4,5~b)= 

qwinoline~l,10~d1one; 

(o) 

7~Cbloro~4=hydroxy~2~(1-napthylamino)~l,2,5,10=tetrahydropyridazinc 

l4,5=bjquinoline=1,10-dione; 
(p} 

7=Chloro=2~(4~fluorophenyl)=4-hydroxy~l,2,5,10=tetrahyd~opyridazino 

[4,5~b]quinoline=1,10~dione; 

(q) 

2=(4~Bromophenyl)~7~chloro-4~hydroxy=l,2,5,10=tetrahydropyridazino 

[ 4,5=b]quinoline~l, 1.0-dicme; 

(r} 
7=Chloro=4=hydroxy=2=(2~methoxyphenyl)=l,2,5,10-tetrahydropyridazino 

[4,5=bjquinoline=l,10-dione; 

(s) 

1=Chloro=4~hydroxy~2~(2=hydr@xypbeny1)~1,2,5,10-tetrahydropyridazino 

[4,S~b]quinoline-1,10-dione; 

(t) 

7=Chloro=4~hydroxy~2-(3-hydr~xyphenyl)~l,2,5,l0=tetrahydropyridazino 

[4»5~b!quin@line-1,10-dione; 

(u) 

7=Chloro=4~hydr~xy~2-{3-methoxypbenyl)-l,2,5,10-tetrahydropyridazino 

[4,5=b]quinoline=l,10-dione; 

(v) 

1=Chloro=4=hydroxy~2-(4-trifluoromethoxyphenyl·)~l,2,5,10-tetrahydro­

pyridazinc~[4,5=b1quinolin~-1,10-dfone; 

(v) 

7~Chloro=2-(3-chloro-4-~ethoxyphenyl)=4=hydroxy~1,2,5,10-tetrahydro~ 

pyridazino~4,5~b]quinoline-1,10-dio~~; 
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(x) 

7=chloro~2=(2~methoxypyrid~5~yl)~4~bydroxy=l,2,5,10~tetrahydropyrida~ 

zin@[4,5~biquinoline~1,10~dione and further includes specific and more 

preferred compounds selected fro~: 

(11) 

1~chloro~4~hydroxy~2~(4=methoxy~2~nwthylphenyl)~1,2,5,10~tetrahydro~ 

pyrida~ino[4,5~b]quinoline~l,10=dione or the N~methylglucwmine salt 

thereof; 
(2) 

7=chloro~2-(4=chloro=2=Dethylpheny1)~4~hydroxy=l,2,5,10=tetrahydro­

pyrida~ine[4,5~b]quinoline=1, 10-dione; 

(3) 

7=chloro=2=(2,4~di~ethylpheny1)~4~hydroxy~1,2,5,10~tetrahydro~pyrid~ 

~ine[4,5~b]guinoline-1,10~dione; 

(4) 

7=cbloro~2=(3,4=dihydroxyphenyl)-4-hydroxy=1,2,5,10~tetrabydro~pyrid­

a~ine[4,5=b]quinoline=1, 10=dione; 

(S) 

7=chloro=2=(3,4=dimethoxyphenyl)=4=hydroxy~l,2,5,10~tetrahydro~pyrid~ 

a~ine[4,5~b)quinoline-1,10~dione; 

(6) 

7=chlbro=4=hydroxy~2-(2~methylthioe'thyll)~l,2,5,10~tetrahydro=pyrid­

a~ine[4,5=b~quinoline~1,10~dione or 

(1) 

7,9~dichloro~2=(2,4-diMethylphenyl)=4=hydroxy=l,2,5,10=tetrahydro~py= 

rida~ino[4,5~bjquinoline-1,10-dione and also include the compounds 

(8) 
.. 

7=chloro=4=hydroxy=2-(2~metbyl-2~hydroxypropionamidoethyl}-l,2,5,10-te 

trahydropyddazinof 4,5~bjquinoline~1,10=dione or 

(9) 

7=chloro=4=hydroxy~2-(furan=2-ylmethyl)~l,2,S,10~tetrahydropyridazino 

[4,5=b]quin@line-1,10-dione or phanu.c~utically acceptable salts 

thereof. The preferred route of administration is intravaneously. 



28 

-
Pyridazinediones of formula I or I' (or. II or IIl) can be 

~ade by processes which include processes known in the chemical arts 

for the production of structurally analogous compounds. The 

preparation of compounds wherein Z i1 B can be affected by 

chlorinating tbe hydroxy group of the dialkyl 4-0B 

quinoline=2,3~dicarboxylate (starting material) U8ing phosphorous 

o~chloride. This chlorine is then reduced using 

tetrakistriphenylphosphine Pd(O) and sodiwin fot'll!ate to provide 
ndinethyl quinoline=2,3~dicarbcxylate which is then processed through 

the remaining chemical steps (e.g. adding t:he hydrazine etc.) 'lhe 

processes for the manufacture of a pyridazinedione of formula I as 

defined above are provided as further features of the invention and 

ar~ illustrated by the folloving procedures in vhich the meanings of 

generic radicals are as given above unless otherwise qualified. Such 

a process can be effected, generally, 

{a) to obtain a conpound of form.ml& I, by treating a 

~orresponding diester of fon11ula IV, wherein 113 is (C1-C3)al'kyl, vith 

an aryl or heteroaryl substituted hydra~ine wherein aryl is selected 

froiron phenyl or a benz derivative thereof (e.g. napthyl) and is either 

uuasubstituted or substituted with 1, 2 or 3 groups chosen fro• 

=0=(1.=4C)altyl, -OB, ~halo, =N02' -CN, =CF3, -NH(CO)R', -(l.~4C)alkyl, 

-D'l\"'lW' -CO:zR'' -CONll'Jllf, ~so:naR'' -S02D.'B. 11 
t (C:n.~C6)alkyloxy(C1~C6) 

alkyloxy~, hydroxy(Cl~C6)alkyloxy-,{C:O.=C6}alkyloxy(Cl=C6)alkyloxy 

{C1~C6)alkyloxy-,hydroxy(C1-C6)alkyloxy(Cl~C6)alkyloxy-, 

=O(Cl=C6alkyl)Nl'R1t, ~NR'(Cl-C6alkyl)NR'R", ~{Cl=C6alkyl)Nlt'H", -ocr3, 
=NR'(Cl=C6alkyloxy), -NR'{Cl~C6alkylhydroxy); and heteroaryl is 

s~lected from unsubstitute6 or substituted aro~atic species and benz 

derivatives thereof including pyridyl, thienyl, furanyl, or those 

gr@ups containing two heteroatoms selected from N, 0 or S such as 

pyrazole, imidazole, isoxazole, oxa~ole, thiazole, isothiazole, or 

those groups containing three heteroatODUs chosen fro• N, 0 or S such 

a~ triazol~, oxadiazole wherein the N o~ the heteroaryl group is 

optionally substituted vith R and the m1bstitu-ted aronnat:k 
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~ub~tituents includ•. typical aromatic substituents selected fron 

hydroxy, alkoxy, halo or cymo and the heteroau:yl group is attached to 

~(CH2 }n via a carbon atom on the heteroaryl group; which folt'Ds a 
~ompound of fo:rnula V ( a pyrrolo(3,4~b}quinoline) by refluxing the 

m 
above reactants in (l) ethanol or other suitable solvent for a 12 hour 

period followed by reflux in acetic acid (AcOH). 'the compo'lllnd of 

fo:n111ola V is then treated with methanesulfonic acid (leso3H) in 

refluxing methanol or other suitable solvent for an eighteen hour 

period to form a compound of formula I wherein a1 o~ R2 is aryl as 

d~fined above (Scheme 1); 

(b) to obtain a compound of formula I, by treating a 

corresponding diester of formula IV, wherein a13 is (Cl~C3) alkyl, 

with a (Cl=C6)alkylaryl or (Cl=C6)alkylheteroaryl substituted 

hydrazine whe~ein aryl and heteroa~yl are as defined above in (a) in 

(1) refluxing ethanol and (2) refluxing acetic acid to fol'Zll a compound 

of fonimula I wherein R1 or a2 is selected from (C1=C6)alkylaryl 

wherein aryl and heteroaryl are defined as above. The positional 

isowers obtained in this process may readily be separated by 

fractional acidification of aeglumine/choline solutions (Scheme ~); 
(c) to obtain a compound of formula I, by treating a 

compound of formula IV, wherein a13 is (Cl-C3) alkyl, with a 

(Cl=C6)alkyl substituted hydrazine wherein the alkyl group is further 

substituted with substituents selected from OH, OR', SR', 

or NR 'R" illl refluxing ethanol followed by treatment in refluxing _ .... __ 

aeetie acid to forn a co~pound of fonnula VI or VI' wherein R1 or a2 

1$ a substituted alkyl species as described above. 1'he resulting 

coapounds (when Y is OH, SB or Nim.) can then be further derivatized to 

fem compmmds wh~rein Vis NB'COiti+, OCONI.', Nl.l'C02R", mlCONR 1 B.11
, 

co2:at 1
, or CONRR' or as further defined herein (Scheme 3): The 

isomwric mixture is treated with aqueous meglumine or aqueous 

~eglunine/choline Mixture to fol111! a solution which is further acidfied 

vith aceti~ acid to pH 6~7e The solid precipitate is then filtered 

cff t@ separate the 3-positional isomer while the filtrate is then 
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further treated ~ith acetic acid to a pB 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 
~ 

~pecie~, by (1) treating a corresponding co~pound of foxmul.a VI or VI' 
wherein V is (=01) with a hydrohalogcmic acid (HBr) to form the 

ccr~esponding halogenated species and (2) treating this compound with 
a nucleophilic 5pecies to form a compo'tl!Dd of fonimla I wherein ~l or 

~2 i~ ~(CH2)nBeterocycle wherein heterocycle cmmprises a five~ and/or 
~i~= and/or seven~membered beterocyclic ring containing 1,2 or 3 

h~t~roatoms chosen from o, N, or S wherein an N on the heterocycle is 

optionally substituted with R' and a carbon or nitrogen aton on the 

hete~ocycle may be substituted with R or R' or to forn a compound of 

fo~ula I with R1 as ~(CH2)nNu wherein Nu is also equa~ to 

ArNE=,R'NH=. Aro~, ArS-, or other common nucleophiles which can react 

with an alkylbro•ide (Scheme 4). 'l'he halogenated intermediate 

described herein is also used to prepare carboxylic acid and/or ester 

derivatives thereof by reacting the bromo co~pound with sodiWlll cyanide 

and then hydrolyzing and or esterifying the resultant cyano compound. 
(e) to obtain a compound of fol'lllula I via a novel process 

as described herein is achieved according to the general procedure 

de~cribed in Scheme 5 and specifically exemplified in Examples within 

35~8le A 3~carboalkoxy~4~hydroxyquinoline~2~carboxylic acid (prepared 

fr©m the corresponding dialkylester(IV'}) is reacted with thionyl 

ehl@ride to form the corresponding 3=carboalkoxy=2=acid chloride which 
i$ reacted with either an arylhydra~ine wherein aryl is as defined 

above (under the approp~iate conditions as shown in the examples) or 

an heteroal'Yl hydrazine wherein heteroal:f l is as defined above {under 

the appropriate conditions as sho•'l!l in the exmraples). The solvents 
used in th~ formation of the hydrazide include any am.hydrous organic 

s@lvent selected from, for exmD'!ple '1'!11, toluene cs2c12, cu3c1 hexane 

o~ any inert organic solvent. The present invention relates to a 

n@vel process for producing the 2~substituted pyridazino quinolines of 
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fomula I (or II) wherein 1.1 is aiyl or heteroaiyl eOlllllprising the 

~t@ps of (1) fonming the 3=carbcalkoxy~2~acid halide intermediate from 
the correspo~ding dialkyl ester of fonnula IV' and (ii) reacting said 

halide froB step (i) with either an arylhydrazine wherein aryl is as 
e 

defined above under the conditions described in the exmi11ples or an 
heteroarylhydrazine vherein heteroaryl is as defined above under the 
~onditions described in the examples to folalll a coapound of formula I! 
wherein R1 is aryl or beteroaryl. Variable amounts of the 3~isomer is 
al~o produced in this process. The above novel process optionally 
goes through a novel key intermediate selected from a 
l=carboalkoxy~4~hydroxy quinoline~2~carboxylic acid N~2~aryl (or 

heteroaryl)hydrazide. The cyclization reaction from the acyl hydrazide 
t@ the PQD tricyclic ring structure is optimally perf crmed in 

~ethanesulfonic acid and methanol. However~ lower ooolecular weight 

alkyl sulfonic acids (C!-C4) and lower molecular weight alcohols 

(C2=C6 alkyl) may also be used with optional ccsolvents selected from, 

but ~ot li~ited to, THF or dioxane or equivalent solvents which 

solubilize the reactants. In addition, under so~e circW1stances, 

(e.g. with electron rich substituents on the aromimtic ring) 

alternativ~ acids, e.g. dilute ICl in u2o, may also be utilized to 

~chieve cycli~ation. Furthermore, other organic solvents such as 

~ther, dioxane, CH2c12, CB3CN, DIF or equivalent solvent, !lliaY also be 

utilized to achieve coupling and cyclization. This intermediate is 

pref errably used in tbe production of colllpooods of f omula II wherein 

R1 is &I}'l. The hydrazide nay, depending upon the aI}'l or heteroaryl 
substituents, proceed directly to 'the 2~substituted PQD or via the 

5=me~bered pyrrole inte111ediate which then fonlls both ~~~ 2 mad J 

s®bstituted PQD. Electron donating groups on the aryl ring promote 

selective formation of the 2-substituted PQDe Steric effects may also 

influence the degree of selectivitye 

{f) to obtain a compound of formula I via a novel process 

as described herein is achieved-according to the general procedure 

d~scribed in Scheme 6 and specifically exemplified in non-limiting 
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~x~les 42a, 43a and in examples 82~103 and examples 138~142e .A 

2=pyrrclidinocarbam.ide quinoline 3 carboxylic acid, prepared from 
hydrolysis of the corresponding l~methyl ester which is prepared by 

reacting the corresponding 3 carbomethoxy qui!!boline 2 carboxylic acid 
with dicyclohexylcarbodimide or other appropriate diimmide coupling 
re~gent such as diisopropyl carbodiimide and pyrollidine, is reacted 

with an N=t~butoxycarbonyl~N'~2(CH2)nl (n~0=4) hydrazine (prepared 

f~om the reaction of either (a) t~butylcarbazate and the desired Cl=C4 
alkylaeyl or a substituted alkyl aeyl or an alkoxy alkyl compound 

wb~rei~ the terminal alkyl carbon ha~ a suitable leaving group 

selected from halo (X) or triflate in a solvent such as Dll, cu2c12 or 
CH3CN or equivalent and a base such as NEt3 or, for nGO (e.g. direct 
n=aryl substitution), other groups which may readily react with 

t=butylcarbazate to for~ a starting disubstituted hydrazine 
t~bwtylO(CO)=N~N~R1 include any alkylaryl, aryloxyalkyl, 
alkyloxyalkyl, alkyloxyalkyloxy or alkylheteroaiyl recited herein 
vh~rein the alkyl group has a suitable leaving group {b) a suitable 

aryl or substituted aryl hydrazine with di~t~butyl=dicarbonate in an 
organic solvent (e.g. Tll!F or equivalent) or (c) (for n~1=4) a suitable 

aryl @r substituted aryl aldehyde or substitutes altylaldehyd~ vith 
t=butylcarba~ate in refluxing hexanes or equivalent organic solvent to 

forwi the corresponding imine which is then reduced with a reducing 

agent (eeg. BH3 'l'HF or LiA1H4)) to obtai~ a key intermediate bydrazide 

which is cycli~ed in CK3so3B/TR1 or equivale~t solvent to selectively 

formi a 2=substituted aryl or alkyl aryl PQD or substituted alkyl PQD. 
'l"his process may generally be utilized to selectively form a compound 
of formula II. t~butylcarbazate is coriDDercially available and the 

R1=substituted t~butyl carbonate hydrazines are readily prepared. 

{g) N=2 aryl and heteroaryl substituted isomers may readily 

mAd selectively be prepared as shown in Scheme 7 by treating an aryl 

or heteroaryl hydrazine vith benzaldehyde followed by a reduction of 

the hydrazide imine to fonu1 an N~aryl~N=benzyl substituted hydrazine. 
This compound is then reacted with a 3=carboxyester~l-acid halide 
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quinoline to form a key hydrazide intermediate, eel• 
3~carboalko~~4~hycb:oxy quinoline 2~carboxylic acid H-2~aryl(or 

het~roaryl)-N~l~benzyl~hydrazide which is treated sequentially with 

choline hydroxide or heat (80~180°C) and methanesulfonic acid or 
6 

equivalent 3Cid with or without a suitable solvent to selectively form 
rut lN~2~acyl PQDe 

It is noted that, in general, when unsymmnetrical hydrazines 

ar~ employed, for example where a1 and a2 are different groups or 

vhexe a nonosubstituted hydrazine is employed, a mixture of products 

(2=~ubstituted versus 3~substituted) will be obtained unless the novel 

pr@cesses recited herein are utilized. Such mixtures are separable by 

standard {for example chromatographic or recrystallization) techniques 
kno~ to the art and used for the purpose. A compound of formula I 

wherein L is a heterocyclic •oiety such as a 4~(Cl~C6)substituted 

piperazine or 4~airylsubstituted piperazine or a phthalimido or another 

collWlinercially available nucleophilic heterocycle may be formed by 

reacting the heterocyclic nucleophilic species vith a 2= or l~ 

halo(C1~C6alkyl)pyridazinof 4,5~b]qui~olines of formula I, the latter 

of which is prepared from the corresponding hydroxy species as 
described in (d) above. As the following ex~ples vill show, 
co~p@unds 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 in the text. Examples 1-34 

proceed generally froa formula IV' and produce, in a iiwn-selective·'-·· 

~~er, via the intermediate V' (except for those ex~ples which 
di~place or react with an N-2 hydroxy allkyl co~p@und} the desired or 
pr~ferred N~2 airyl or substituted a~l derivatives (e.g. R1 ~ aryl or 

sub. aryl and n~O}e N~2 ben~yl or phenethyl co~pounlds and substituted 

versions thereof are also produced via this p~ocess. The iso~ers 

produced in this process are ~eadily separable. Other key 

i~te~ediates in the early examples include the N-2 hydroxy alkyl PQD 
which is furthe~ reacted with lower alkyl {Cl-4)~acids to fot'li the 

c@rresponding ester. The carbon chain bonded to the N~2 nitrogen may 
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vacy fron 1=6 car'bOn -toms with the hydroxy group cm the terminal 
.,.·• 

po~itiono N~2 a,;yl derivatives are also prepared in exmmples 35 etc. 

vherein a key intermediate is the quinoline 2~acid chloride which is 

re~cted with an al'Yl hydrazine to form, in sone cases selectively, the 
~ 

N=2 airyl PQD. Of course N~methyl=glucam1ine or other salts (e.g. 

choline, sodiuw etc.) are readily prepared froD the cor~esponding 

precursore The inteDlllediate generated· fro~ the acid chloride is the 

3=carboaltc~~4~hydroxyquinoline 2~carboxylic acid N~2 aryl(or sub. 

aryl) bydrazide which, under favorable conditions, forms the N~2 aryl 

~ubstitu.ted !QD.. Improved condU:ions using 1 eq of t.he starting aryl 

hydr~~i~e are described in the examples. In general ~ethanesulfonic 

acid in methanol or TBF has been utilized to cyclize the inte:nlllediate 

hydrazide. Of course, any methoxyphenyl species may be hydrolyzed 

with HBr or other acid (e.g. cu3so311) to form the corresponding 

hydroxy species. 

The N~2 hydroxy alkyl PQD compounds are utilized to form the 

corresponding N~2 haloalkyl PQD derivatives which are iru;ed as 

inteI'Blllediates to fol'm, for example, the N=2 altyl(Cl=C4)thio 

alkyl(Cl~C4) glycine receptor antagonists. '!'he appropriate thiolate 

mnicn in DHF is reacted with an N-2 baloalkyl PQD. Of course, amines, 

mtilines or other heterocyclic or heteroaryl nucleophiles may react 

with the N=2=alkyl(Cl~C4)halo PQD to foTill'l the corresponding 

~~cleophilic substituted PQD. D!F or equivalent organic solvent is 

utili~ed in this process. 

As exemplified in a non=limiting manner in Example 82, a key 

process for selectively producing N=2 aryl, heteroaryl, substituted 

alkyl or oth~r species prepared fro~ any N~2 intermediates involves 

the initial production of a 2-pyrrolidinoamido substituted quinoline 

which is f oniued fro~ the corres~o~ding 2~carboxy J~carboalkoxy 

quinoline. This compound or analogous compowids (e.g. with groups 

equivalent to pyrrolidinoamido) is hydrolyzed to for~ th~ 

corresponding 2~pyrrolidinoamido~3~carboxy quinoline which is then 

coupled vith the select~d 11-N-N-C{O)O=t-butyl hydrazine using a 
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~elected\ dbdde (i!hj. DCC or equivalent) to form a by hydrazide 

intermediate ~ e.g. 2~pyrrolidinoamido~3~carboxylic acid=NB.1-N(BOC) 

hydrazide which, under the cyclization condition~, forms the N~2 

~ubstituted PQD without any N~3 substituted PQD formed. The 

hydrazines utiiized in this process are readily prepared f ron 
conmercially available materials as described herein wherein either 
t=butylcarbazate or di=t=butyldicarbcnate are utilized to BOC one N of 
the hydrazine depending upon whether 11 is aryl or alkylaryl o~ 
substituted alkyl or heteroaryl or alkyl heteroaryl. For exmnple, 'the 
benzyl or substituted benzyl co~poumds described herein are readily 
and conveniently prepared from the appropriate 2=pyrrolidinoamido 

3=carboxylic acid and the N=benzyJLN1~t~butyl carboxy hydrazine which 

va~ actually prepared fro~ the cor~espondins aryl alkylhalide and 

t=butyl carbazate. t~butylcarbazate reacts readily to displace the 

halide or alcohol such as triflate to forn the desired hydrazine. 
Another intermediate and glycine receptor antagonist 

includes N=2=aryl PQDs substituted with a cyano substitutent or 

substituents. This moeity (CN) ca~ be further manipulated to fonn 

carboxylic acids, carbonyl halides, esters, amides, or tetrazoles. As 
indicated previously, anion displacement (nucleophilic displacement) 

is utilized to produce various heterocyelic compo~ds or benz or 

hetcr~aryl benz derivatives thereof vhich are glycine receptor 

antagonists. An N-2 halo(Cl~4) alkyl PQD is r~acted vith the selected 

nucleophile (heterocyclic or heteroaryl vher~in heteroaryl include&· 

for example, those compounds shown in the exrunples and described 
herein) to form the corresponding N=2 Nucleophile-(C1~4) alkyl PQD. 

Certain N-2 heterocyclic PQDs can be further hydrolyzed to 
form amido alcohols within the scope of the present invention. for 
example, oxi~olidine diones are readily hydr@ly~ed to the 

corresponding maide alcohols as shc'!im in Example 112 and Table 5. The 

For~ulae pages show some of the key intermediates recited herein. Key 

i~t~t'mediates include compounds @f for~ula XIV-XX. 'lhe present 

i~vention relates to a process for produ~i~g a compo~nd of formula II 
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con1pri:dng: 

(a) treating a compound of formula V or IIV wit:h an acid selected 
frclfl a lover alkyl(C1-C4) sulfonic acid in a suitable organic solvent; 

011:' 

{b) 
~ 

treating a compound of fomula IV' vith an alkylaeyl or 

alkylheteroaeyl hydrazine in a polar solvent and a mild acid; or 

{c~ treating a cmpotmd of formula VI' wherein Y is selected froa 

~OB~=SH or NHR wherein I is (C1-C4)alkyl with a reagent selected fro• 

(1) R2NC(O)Cl; or (ii) RC(O)I; or (iii) IOC(O)Cl; or (iv) HBr/NaCH/120 

or ROH; or (v) INCO or R'l'NC(O)Cl or other electrophilic group as 

recited herein to fol'Dll, in particular, a compound of formula XII; or 

(d) treating a co~powid of forDula XV wherein I is halogen with a 

n~cleophiH.c reactant selected f ron heterocycle or benz or 

beteroarylbenz derivatives the~eof; or 

(~) treating a compoWld of for~ula XIII with a substituted hydrazine 

to folt"lil a co~pound of fonaula XVII in an organic solvent under the 

appropriate conditions; or 

(f) treating a compound of formimla XVIII with a coupling reagent 

selected fro~ a diimide with a disubstituted hydrazine of the foJCDula 
~'~NmNllC(O)Ot~butyl in an organic solvent in the presence of an 

appropriate acid or 

(g) ·further treating a compound of fo~mula II as claimed in claim 2 

wherein the compound contains a phenyl ring substituted with a methoxy 

gr@up or groups with ml acid to fer~ a phenolic substituent or 

s~bstituents or further t~eating a compound of fo1n1ula II wherein the 
co~pound is a non~salt form with a phaniaaceutically acceptable base to 

fonim a phaimaaceutically acceptable salt or further treating a compound 

of fornula II wherein the compound contains a phenyl ring substituted 

-with a cyano group or groups with {i} a base to font a carboxlic acid 

~ubstituent or substituents or {ii) an acid to fon1 an amide 
substituent or (iii) an a~ide to form a tetra~cle substituent wherein 

the carboxlic acid •oiety nay be further treated with a halogenating 

agent and a substituted amin~ of formula J!!NR'Rtt to form a substituted 
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-
m1ide substituent or the carboxylic acid.moiety may be further treated 

with an alcohol (Cl~C6) in the presence of an acid to form an ester 

~ub~tituent (Cl~C6) or 

(h) further treating a compound of formula II wherein the compound 
~ 

contains an oxozolidine dione with a base in aqueous solution to formn 
run .m1ido alcohol substituent as V off the (CH2)n carbon chain with n 
@qual to 1~4; or 
{1) further treating a co~pound of formula II wherein the compound 
contains a sulfide moiety with an oxidizing agent under the 
approp:date conditions to fom an S(0) 1 or S(C>) 2 moiety. 

If not commercially available, the necessary starting 

mimterials for the procedures such as that described above may be made 
by procedures which are selected from standa~d organic chemical 

techniques, techniques vhich are a~alogous to the synthesis of Jlm.o~"ll, 

structurally sinilar compounds, or techniques which are analogous to 
the above described procedure or the procedures described in the 

e~uples. 

Certain diesters of fo~ula IV for use in reacting with 

substituted hydraz.ine to m!ake a compound of formula I, can be made by 

treating a compound of formula VIE with a s~itable base, such as an 

alkali metal alkoxide (e.g., potassiumn i~butoxide) in a suitable 
s@lvent such as t-butanol to effect ring closure and thereby yield the 

desired diester. In said co~poWld of for~ula VII, the value of Y 

co~responds to the f olloving to yield a corresponding value for Z as 

~ot~d: 

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

b. cooa15 wherein R15 is (Cl=C3)alkyl if a value for Z of 
hydroxy (or the tautomerically equivalent oxo) is desi~ed; (It is 

noted that higher alkyl este~s can be employed, but they do not 

provide any synthetic advantage.) 

c. CSOR15 or CSSR15 if a value for Z of."thiohydroxy (SH} is 

d~sil'edl; and 
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do CN if i value for Z of ~ino is desired. 

The c@npo'l.lmd of formula VII need not be isolated to !IU.ke the 
corresponding commpound of formula IV'. lather the diester of formula 
IV' can be made in a one~pot process without separating the compoUl!ld 
of fo~la VIt from the reaction mixture. 

A diester of formula IV' v!ue:rein Z is hydroxy (or oxo} can 

~l~o be made by treating an isatoic anhydride of f on»mla X directly 
with a sodimm or potassiWll! salt of a (Cl~C3)dialkyl (e.g. diethyl) 
e~ter of 2=o%osuccinic acid in a suitable solvent such as 

diDe'thylfol'mCl.mide. 
A diester of fol'D!lula IV' wherein Z is thiohydroxy can be 

aade by treating a corresponding diester cf f o~mula lV wherein a3 is 
hydroxy vith tawesson's reagent, 2,4~bis(4~methoxyphenyl)-1,3~dithia-
2,4~diphosphetane=2,4~disulfide, in a suitable solvent such as toluene 

or dinethoxyethane and at a temperature in the range of 50=110 @C. 
A substituted imide of fg:nnula V' wherein the B=ring H loses 

it~ K and Z is, for exW!llple, NH2 can be nnrade by treating a diester of 

formula IV', wherein the value cor~esponding t~ Z is a halo gro~p such 

as chloro or broao~ with mmionia which for~s the corresponding 
phthalimide which is then further reacted vith arylhydra~ine to foirm 

V' which is then reacted in typical fashion (Scheme 1) to form the 

fi~al pyridazinoquinoline. 

A co~pound of formula VII, wherein Y is~' CHO, COOR15 , 

cso115 , or CSSR15 wherein :a15 is a Cl-C:U.O alkyl, allamyl o:r allltynyl 

group can be made by treating a corresponding ~rtho amin~ of formula 
VIII vith a dialkyl acetylenedicarboxylate, such as di~ethyl 

--.:· 

acetylenedicarbo~l.ate, in a suitable solvent such as a 

(Cl~C4)alcohol. As solvent, ~~butanol is p:ref~rred. 

A!fl ortlio amine of fol'Dllula VIII'can be made by esterifying a 

c@rresponding acid cf for~ula VIII' by conventional methods. An acid 
of fornula VIII' can in turn be made by deprotecting a corresponding 

c@mpound of formula VI!In wherein the m:11ino group has been protected 

with a conventional protecting group Pr (sueh as t~rt-hut~xycarbonyl, 
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t~BOC). A compom1d ~f formula Vlllw can in turn be made. by 

seque~tially reacting an amine of foI"DUla II first vith two 

equivalents of an organolithium coDpound (for exW!Rple t~butyllithiumm) 

to fa~ a dilitbiated species which can be carboxylated by reacting 
~ . 

with carbon dioxide. Am amine of fonmtl.a IX can be prepared by 
pr@tiecting a correspcmding (unprotected) nine by conventional 

llllethods .. 

An ortho amine of fomu.la VIII, wherein! is coo:a.15, can 
al$O be made by a process which differs from that described 
ifH!ediately above in that the esterif ication step is effected by using 

a base (for exanuple, sodium hydride) followed by an alkylating agent 

~15x on the protected acid of formula VIII" rather than on the acid of 

f omula VIII' • 

An o~thu runine of formula VIII', wherein Y is COOR15 , can 
als@ be made by treating a corresponding isatoic anhydride of formula 
X with base (such as an alkali metal hydroxide) in alcoholic solvent 
cf fonl)ula R15o&. 

An isatoic anhydride of f o'Dlilula I can be made by treating an 

isatin of fonnula II with chromimt trioxide in the p~esence of acetic 
anhydride, or with a peroxycarbcxylic acid such as the ~agnesimn salt 
of monopercxyphtbalic acid, and in a suitable solvent such as acetic 
acid; 

An isatin of formula XI can be made by cyclizing a 

hy~r@xyimino acetamide of formula XII in concentrated sulfuric acid at 

a te~p~~atur~ of 60-80 @c. 
A hydroxyimino acetamide of foinouula XII can be made by 

tr~ating an amine of formula IIlI with chloral hydrate in the presence 

of sodiumn sulfate and hydroxylamine hydrochloride and in a suitable 

solvent such as vater. The N-t~butoxy carbonyl hydrazines utilized in 

the present invention may be prepared according to the procedure set 

f@rth in Example 82C. ror example, N~t~butoxy carbonyl-N'­

?~ntafluoroben~ylhydra2ine; N-t-but~xy carbonyl-N'~2-cyanobenzyl­

hydra~ine; N-t-butoxy carbonyl-N'-3-chlorobenzyl hydr-azine; N-t-butoxy 
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ca:rb@nyl~?P =3s 5-di~tifluormmethyl benzyl hydrazine; :NJ .. t~butoxy 

carbcnyl=N'~3~pheriylpropylhydrazine; N~t~butoxycarbonyl=H'=4~ 

ooethylbenzyl hydrazine; N~t~butoxy carbonyl~N'-4~trifluoromethylbenzyl 

hydra~ine; N~t-butoxy carbonyl~N'~4-cyanobenzyl hydrazine; and 

N~t~butoxy car~onyl~H'~2 4 .. dimethylphenyl hydrazine. The present 

invention, therefore, also relates to these novel hydrazine imoieties 

and t@ proc~sses for their production and use as intermediates to 

couple with the key intermediate 2=pyrolidinocarbamide quinoline 

3=carboxylic acid to form a compound of formula II via a novel and 

inv~ntive process as described herein which selectively foras the 

N=2=substituted PQD. The intermediate hydrazines utilized to prepare 

N=2=a~l or N~2~substituted aryl PQDs may also be prepared according 

t.@ the non~limiting exmnple 42a. H'=t=butoxy carbonyl=N'~aryl or 

substituted aryl compounds are produced via this novel process to 

~nable selective fo1:mation of the N=2=substituted PQDs. This process 

may be the preferred route to aryl substituted compounds claimed and 

~eci ted. hereilm .• 

It is noted that nany of the starting materials for 

synthetic ~ethods as described above are cmJ1Dercially available and/or 

widely reported in the scientific literaturee 

ExW!llples of suitable phanntaceutically acceptable salts are 

salts fo:rned with bases which fon'!ll a physiologically acceptable 

ca:tion, soch as alkali metal (especially lithium, sodimu and 

p~tassium), alkaline earth metal (especially calcium and magnesiwn), 

alumuinum and ammonium salts, as well as salts made with appropriate 

o~gmlic bases such as choline hydroxide, trietbylrunine, morpholine, 

pip~ridine, ethylenediamine, lysine, ethanolaminerdiethan.o.lamine, 

triethanolewline, N~metbyl=D-glucamine (meglU1111ine}, arginine, and 

tris(hydroxymethyl)aninomethane. -Choli~e and aeglwnine sodiama and 

p@tassiUllll salts are preferred. Choline sodium and potassium salts are 

~sp~cially preferred. 
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When used to intervene therapeutically following a stroke, a 

pyridazinedione of formula I generally 11 admDDinistered as an 
appropriate pharmaceutical composition which co~prises a compound 

a~eording to the invention as defined hereinbefore together with a 

phaJrnnaceutically acceptable diluent or carrier, the composition being 
adapted for 'the particular route of administration choGen. Such 

compo1itions are provided as a further feature of the invention. They 

~ay be obtained emnploying conventional procedures and excipients and 
binders and may be in a variety of dosage forms. For excmaple, they 

nay be in 'the for~ of tablets, capsules, solutions or suspensions for 

oral administration; in the f@r~ of suppositories for rectal 

adninistration; in the form of sterile solutions or suspensions for 

administration by intravenous or intrru11uscular injection or infusion; 

and ~n the fot'm of powders together with phannaceutically acceptable 
i~ert solid diluents such as lactose for administration by 

insufflation. 
The dose of a compound according to the invention which is 

aW!ninistered will necessarily be varied according to principles well 

lkn@wn in the art taking account of the route of adnntinistratio~, the 

severity of the postischemic disorder, and the size and age cf the 

p~tient. In general, a co~pcund of acco~ding to the invention will be 

admni~istered to a varm blooded ruiimal (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 com.pound·· is 

adnmiinistered intravenously, it is adlministercd in the range of about 
@.01 to about 10 mg/kg body weight. If it is adnli~istered orally, it 

i~ administered in the range of about 0.5 to about 100 mg/kg body 

'"might. 

It will be appa~ent to those stilled in the art that a 

compound according to the invention can be co-admi~istered with other 

therapeutic or prophylactic agents and/or medicaments that are not 

m~dically incompatible therewith. 

'l'h~ act:i«:ms of conmpmmds accordling to th~ :invention as 
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antagonists at the g!Ycine receptor of the NIDA receptor complex can 
be ~hovn by cne or more standard tests such as t.he [ 3B1~glycine 
binding assay (Test A) and by tests in vivo such as ischemia induced 

~~ 

by c3rotid occlusion. in the gerbil model (Test B). In addition to 
the~e te~ts, dompounds of the invention are assayed in the red nucleus 
te~t (Test. C) and in the lat !iddle Cerebral Artery test (Test D). 

Th~~~ tests conf inu that compounds of the invention are NHDA receptor 

am:tagonists !,! v!l!:2, and i? filo. Certain co•pmmd1 of the invent.ion 
are highly potent NHDA receptor antagonists. So~e of the recited 
compounds (i.e. 3~(2~Acetoxyethy1), J~(p~methoxyphenyl), or 

3= (p=hydroxyplumyl) 7~chloro~4-hydroxy=1, 2 t 5, rn~t:etra~ 

hydropyrida~ino[4,5~bjquinoline~l,10~diones) have Ic50
1 s in the 

(3H]Gly test of greater than 100 micromolar and are thus less active 

th~ their more potent counterparts. In particular, the coDpounds of 

the present invention with R1 as an alkyl, aryl or heterocycle as 

defined herein and 12 as H are highly potent N!DA receptor (Glycine) 
antagonists. 

,'!'~st~ 

In the [3HJ-glycine binding assay, neuronal synaptic 
~mibranes a~e prepared from adult (about 250 g) male Sprague~Dawley 
~at:s. Freshly dissected cortices and bippocampi are homogenized in 

~.32·! sucrose (110 mg/mL). Synaptosomes are isolated by 

centrifugation (1000 xg, 10 ain), the supernatant is pelleted (20,000 

xg, 20 rmtin) and resuspended in dcmble~dhtilled water. The suspension 

was c~ntrifuged for 20 minutes at 8,000 xg. The res~lting supernatant 
and buffy coat are washed twice (48,000 xg, 10 ains, resuspension in 

double~deionized water). The final pellet is quickly frozen (dry 

ice/ethanol bath) under double~deionized water and stored at =70 °C. 

On the day of the experi~ent, thawed synaptic me~branes are 

homogenized with a Brinkmann Polyt~on (tm, Brinkmlriann Instruments, . 
Vestbury, N.Y.) tissue homogenizer in 50 millimolar 

t~is(hydro~ethyl)aDinomethane citrate, pH 7.1. The membranes are 
incubated vith 0.04% Sufact-AKfS 1100 (tn, Pierce, Rockford, It) in 
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buffer for-20 ninutes at 37 °C and washed six tines by centrifugation 

(48,000 xg, 10 min) and resuspended in buffer. The final pellet is 

homogenized at 200 mg vet weight/mt of the buffer for the binding 
as~ay. 

For ~3EJ~glycine binding at the OO~metbyl-D~aspartate 
receptor, 20 nanomolar [3H]=glycine (40~60 Ci/mmol, Nev England 
Nuclear, Boston, Kl) is incubated with the ooeabranes suspended in 50 

Rillimolar tris (hydroxymethyl)W!llinomethane citrate, pH 7.1 for 30 

minute~ at 4 °C. Glycine, 1 ~illimolar, is used to define the 

nonspecific binding. Bound (3BJ-glycine is isolated from free using a 
Brru11del (Biomedical Research and Development Laboratories, 

Gaithersburg, ml) cell harvester for vacuwn filtration over glass 
fiber filters {ihatman GF/8 from Brandel, Gaithersburg, KD) presoaked 

in ~.025% polyethylenimine. The samples retained on the glass fiber 

filters are rinsed 3 tines with a total of 2.5 mt ice cold buffer. 

Radioactivity is estimated! by liquid scintillation counting. Ic50 
values are obtained from a least=squares regression of a logit-log 

transfol'llation of the data. Typical 1c50 values for compounds of the 

invention are us-wally less than 50 µ! (micromolar) and are illustrated 
by the conpound of Example 1 (Ic50§ 40 µH), Example 2 (Ic50~o.so ~H), 
mitd Example 10 {IC50~ .12 µM}. The other examples disclosed herein 

are glycine antagonists. 

'!nlen testing in !!!2_ using the gerbil ischeunic model, adult 
felllimle Mongolian gerbils (50~70 g) are anesthetized with 2 to 3 % 

h~lothane. The bilateral common carotid arteries at the neck are 

exposed and occluded with micr·oamm:rysillJ) clips. After :n.o min (tmless 

specified), the clips ·are removed cmd the blood flow through the 

carotid arteries is restored and the skin is sutured. Test compoTJlDds 
a~e adainistered intrape~itoneally both pre= and post-occlusion, for 

e~ample 45 111:bmtes before and 5 nnimntes after iocclusion of the carotid 

arteries. Shanna-operated animals are treated in the same manner except 
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that the arteries ite not clamped. Gross behavioral observations 

~long with Meter activity are recorded for 2 hr on the first (24 hr) 

day following the occlusions After 4 days, subjects are sacrificed 

(decapitation)~ brains are rewioved, fixed, sectioned and stained with 
« 

hmmat@xylin/eosin and cresyl violet. 

The brain sections are rated for neuronal dal!lllage in the 

hippocamupus using the following rating scale: 

0 m oodWMged, nomal 
1 ~ slight damage (up to 25%) ~ restricted to CAl/subiculW'I! 

2 II!! moderate damage (up to 50%) = obvious damage, restricted 

to lass than half of CA1 field 

3 ~ narked damage (up to 75%) = involving greater than half 

of CA1 field 
4 ~ dwnnage extending beyond CAl field 

Sections {1 micron) are evaluated from each brain. 

Occasionally, asymmetrical damage may be noted and the rating assigned 

is the average $C@re of the two sides. The average brain damage 

rating score for each group is recorded, and the damage scores of the 

drug treated g~oup are co~pared to the vehicle~treated group using 

Vilcoxon~Rank S'Wll test. 

Ty~ical values in this test for compounds according to the 

invention are illustrated by the following results: 35i 

neuroprotection {relative to sham-operated control) for the compound 

of Example 4, and over 80% neuroprotection for the compound of Example 

10, when each compollllld was administered intraperitoneally (ip} at a 

level of rn mg/Kg body weight acccr<l!ing to the above 1regimen. 

!!!1.-J~ 
R~d Nucleus Test 
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The purpose cf this test is to detenmiime the effects of 

intravenously administered glycine antagonists on the NIDA~induced 

excitatory response of red nucleus cells. HA~966 (raceaic) and CGP 
31849 are reference agents that have been shown active in this test 

(IDSO~ of 7.9 °and l.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) cmd the fenoral vein 

i~ catheterized for iv drug administration. Five~barrel micropipettes 

are ~tereotuically positioned in the red nucleus. Typically, three 

tc fou~ of the five barrels are filled as follows: the recording 

barrel with 2! potassium citrate, the current balancing barrel with 4K 

Na.Cl, the drug barrel with 25mM NHDA, and another drug barrel with 

2e5mH quisqrutlic acid (QA is only used in selectivity studies). NHDA 
is iontophoretically applied with an ejection current that is adjusted 

dependi~g on the sensitivity of each individual red nucleus cell. The 
NIDA i~ cycled en 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 firing rate of the cell has been established, t:he 

te~t drug is administered iv. The effect of the drug on the 

NIDA=induced excitatol'}' response of the red nucleus cell can be both 

qualitatively and quantitatively evaluated from the rec@rdings and the 

raw data accUMulated. Co~pounds of the inv~ntion exhibited a 
significant antagonist response. 

!!!!t_!! 
Rat Middle Cerebral Artery Test 

lale SHI rats weighing 280=320 g are used f@r these studies. The 

aethod used for pen1anent 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 

siddle cerebral artery just superior to the rhinal fissure. 

l@llowing occlusions, drugs are administered intravenously via jugular 
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catheter. Twent~four hours after KCA/conmon carotid artery 
occlusion, the animals are sacrificed and their brains quickly 

rmnoveda Coronal sections of 1 em thickness are cut using a vibratome 

mid stained vith 2,3,5, triphenyl, 2H~tetrazoliwrm chloride (Tre) dyee 

Following staining, necrotic tissue is readily distin1t11ished f~om the 

intact brain and the area of inf arcted cortex Crul be traced on an 

image analyzer. The infarct volmrne for each section is quantified 

with an iimage analyzer, and the total infarct volume is calculated 
with a program that s'llllmlaed all interval voluma. See s. Brint et al. 

J. Cerebral Blood Flow 8:474~485 (1988). The statistical analysis of 

the difference between the volume of iscbe~ic drut11age in the vehicle 

control and drug=treated animals is analyzed by student's~t~test. All 

data are pre$ented as the mean ± S.E. of the ~ean for n animals. 

Coupcunds of the invention reduced ischemie dii!!m~ge. 

Th~ invention will ncv be illustrated by the following 

non~liaiting exW!IUples. In the Examples, unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); 

operations were carried out at room or anbient temperature, that is, 
at a temperature in the range of 18~25 °C; 

(ii) evaporation of solvent was carried out using a rotary 

evaporator 11.mder reduced pressure {60@=4~00 rascals; 4.5~30 1lllml Hg) 

with a bath temperature of up to 60 @C; 
(iii) flash chromatography was carried out on Merck ·· .,,_._ · 

~ieselgel (Art 9385) and col'l!lmn chromatography ©~ Merck Kieselgel 60 

{Art 7734); [these materials were obtained fro~ i. Merck, Darmstadt, 

V. Germany]; thin layer chromatography (TLC) w~s carried out on 

Analtech 0.25 llllD silica gel GHLF plates (Art 21521), obtainable from 

jnaltech, Newark, DE, USA; 

(iv) in general, the course of reactions was followed by 

TLC @r HPJLC am.d reaction times are given for illustration only; 

(v) melting points are 'W'ncorrected and {d) indicates 

decomposition; the melting points given ar~ these obtained for the 
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materials prepared as described; polymorphisn may result in isolation 

of ~aterial1 with different melting points in some preparations; 

(vi) all final products were essentially pure by TLC or 

KPLC and had 1atilfactory nuclear magnetic resonance (mil) spectra 

{JOO :mlz 1s NHR in D~DNSC unless otherwise specified) and 
~icroanalyt;ical data; 

(vii) yields are given for illustration only; 

{viii} reduced pressures are given as absolute pressures in 

Pa~cals (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 {volwuie), w (weight); 
mp (melting point), L [liter(s)], st (milliliters), mH (ooillimoles), g 
(griml(s)], mg (milligram(s)], nin (minutes), b {hour); and 

(x) solvent ratios are given in v@lwrrie: volume (v/v) tellls • 

. ·.~ 

Vitl1 respect to N-2 aryl compounds wit.bin the scope of this 
invention, ortho~substituents on the phenyl ring had a profound effect 

on the solubility (aqueous) of glycine receptor antagonists. In 

partic~lar, ortho methyl substituents increased solubility and in vivo 

activitye In addition, the route presented in Scheme 7 (infra) 
provided an efficient process for producing the N~2 heteroaryls within 

'the scope of the present invention. Applicants' invention further 

r~lates to a process for cleaving N~benzyl groups vith ~ethanesulfonic 

acid. 

,-· 
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!!!!Ple_l. 7~Ch1or6.¥1~hydroxy~l~(2~hydroxyethyl)~3,4,5,10~tetrahyd~o~ 

pyridazino[4,5~b]quinoline~4,10~dione. 

To a stirred mixture of di~ethyl 7~chloro~4~bydrcxy~qui~oline~ 
~ 

2,l~dicarboxylate {50.0 g, 0.169 M, in ethanol (750 mt) vas added 
2~hydroxyethylhydrazine (286 g, 3.38 Hof 90% pure 11111aterial). The 

re~'mlting dark brown mixture was stirred at reflux for 18 hr and 'then 
allowed to cool to room temperature without stirringe The aixture was 

filtered, and the collected solids vere washed once vith ethanol and 
then refluxed for 3 hr in glacial acetic acid (1.0 t). The resulting 
mi%ture vas allowed to cool to roo~ temperature and then was filtered 
to ~eparate a yellow solid. This material vas dried overnight in 
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 

(20e23 g) was dissolved with vigorous sti~ring in water (2700 mt) 
containing H~methylglucamine (54.0 g). This solution was carefully 

acidified with glacial acetic acid mitil the pH just reached 7.0, and 

the precipitate which fonned during the acidification vas separated by 

filtration. The collected solids were washed once with water, dried, 
and saved. The filtrate and wash were also co~bined and saved. The 

larg~r (21.6 g) of the tvo original fractions was lilailwise dissolved 

in water (2880 mL) containing N-~ethylgl~camine (57.6 g) and similarly 

acidified with glacial acetic acid to pH 7.0 t@ provide a second crop 
cf solids. The filtrate and wash from this acidification were also 

combined and saved. The tvo crops of collected solids were combined 

to p~ovide the title 3=(2=hydroxyethyl) compound as a bright ye~+ow 
~olid (19.27 g, 37.0%). lecrystallizaton of a portion of this 

~aterial fron acetlc acid provided an analytical sam~le of the title 
co•pouud as bright yellow crystals, mp 377~l78®C; !S(Cl): 308 (K+D). 

Analysis for c13e10clN3o4: Calculated: C, 50.75; H, 3.28; N, l3e66; 

:roumd: C, 50. 65; H, 3.39; N, 13. 78; ND: 13.19 {s, rn, 
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exchangeable), 12.32 (s, 1H, exchangeable), 8.22 (d, J ~ 9e0 Hx, lH), 

8.15 (d~ J ~ 1.8 H~, lB), 7.56 (dd, J ~ 9.0, 1.8 Hz, lH), 4.83 (br s, 

lB, @xehangeable),. 4.10 (t, J !!S 5.7 Hz, 2B), 3.15 (t, J"" 5.7 Bz, 2B). 
The starting dimethyl 7~chloro~4~hydroxyquinoline~2,3~dic~ 

~ 

carboxylate va5 prepared as follows: 

A stirred mixture of nethyl 2~al'llino-4=chlorobenzoate (2.50 g, 
13.5 lllrnM} and dimethyl acetylenedicarboxylate (2.05 g, 14.4 RIB) in 
t~butanol (22 al) was refluxed for 1 hours under a nitrogen 

~tn@spbere. After adding additional dimethyl acetylenedicarbcxylate 

(1.16 g, 8.13 DK) and refluxing another 2.5 hours, the reaction 
mi~ture was allowed to cool to room temperature and potassium 

t=butoxide {1.56 g, 13.9 mM) was add®d in one portion. A precipitate 

foirned and the resulting mixture was refluxed for 1.5 hours. The 

~ixtur~ was cooled to room temperature and filtered to separate the 

~olids, which were washed with t=butanol and ether. The solids were 

dissolved in water and acidified with lH sulfuric acid to fol'l!lfi a 

precipitate. The resulting mixture was extracted with aethylene 

chloride al!ld the combined extracts were washed with brine and water, 

dried (KgS04), filtered and concentrated to give a gr~en solid. 

R~crystallization of this material from methanol provided di~ethyl 
1=cbloro~4~hydroxyquinoline-2,3~dicarboxylate (1.15 g, 28.94) as a&i 

off=vhite solid, mp 232-233 °C; MS {Cl):296 (l+H}. Analysis for 
c13u10ClN05: Calculated: C, 52.81; H, J.41; N, 4.74; Found: 

C9 52.75; H, 3.47; N, 4.69. 

!~am2!._e ~· 7=Chloro-4=hydroxy-2-(2-hydroxyethyl)~1,2,5,10-tetrahydro­

pyrida~ino[4,5-b)quinoline-l, 10-dione. 

All of the filtrates and washes saved from Example l were 

combined and fu~ther acidified with glacial acetic acid to pH 5.0. 
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Th~ precipitate ~ith foI'liled vas collected, washed vith water, and 
d~ied to provide the title coapound as a pale yellow solid {12.27 g, 
23.Sl)e Recrystalli~ation cf a portion of this ?m&terial fro~ acetic 

aeid provided an analytical sample of the title compound as an 

off~vhite crystalline solid, mp 335~336°C; MS(CI): 308 (K+H). 

An~lysis for c13n10cIN3o4: Calculated: C, 50.75; H, 3.28; N, 13.66; 
found: C, 50.54; I, 3.39; N, 13.65; HH!l: 12.53 (br s, lH, 

~xcham.geable), 11.87 (br s, 1B, exchangeable), 8.17 (d, J = 8.7 Bz, 
lH), 8.04 {s, lH), 7.45 (d, J ... 8.7, 11), 4.82 (br s, lH,. 

~~chmngeable), 3.99 (t, J g 6.1 Hz, 2H), 3.70 (t, J ~ 6.1 Hz, 2H). 

IXa.mll,.j!lecl· 2~(2~Acetoxyetbyl)~7~chloro~4~hydroxy~l,2,5,10~tetrahydro~ 

pyridazino[4,5=b]quinoline=1,10~dione. 

An orange suspension of 7-chloro~4=hydroxy~2=(2=hydroxyethyl)-

l, 2' 5' Ul=tet.rahydropyridazino [ 4, s·~b J quiim.oline= l, w~c!ione (0. 250 8' 

0.81 mH} in a 30% solution of hydrobroBit acid in glacial acetic acid 

(5 ooL) was gently refluxed for 16 hours under nitrogen. The mixture 

was cooled to room teaperature and diluted. with water (20 mL) to form 
a precipitate. The collected solids were washed with water and 

m~thanol c.md then dried to give the title co~pound (0.242 g, 86%) as a 

t~n solid, ap ~ 307~309°C; MS(Cl): 350 (M+H). Analysis for 

c15u12cIN3o5 • 0.2 CH3co2H: Calculated: C, 51.10; H, 3.57; N, 11.60; 

lmmd.: C, 50.81; H, 3.45; N, U..86; mnt: 12.64 (br s, UI, 

e%changeable). 11.91 (br s, lH, exchangeable), 8.14 (d, J ~ 8.64 Hz, 

1H}, 8.02 (d, Jg 1.74 Hz, lH), 7.43 (dd, J ~ 1.74, 8.64 Hz), 4.32 (t, 

J s 5.54 Hz, 2H), 4.13 (t, J s 5.54 Hz), 1.98 (s, 3H). 

El!.,~J!.le -~· 7~Chloro~4=hydroxy~2~(2=phthalimidoethyl)-l,2,5,10-

tetrahydropyridazino[4,5-b]-quinoline=l,10-dione. 

2-{l-Bromoethyl)-7~chloro-4-hydroxy-1,2,5,10-tetrahydro= 

pyridazino[4,5-b)-quinoline-1,10-dione (5.00 g, 13.50 mM) and 
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potassiwm pht:hali•td• (10.50 g, 56.70 m.K) vere stirred and refluxed in 

DMl (100 ~L) for 22 hours. The cooled yellow suspension was poured 
into dilute hydrochloric acid (lN, 1.0 t) with good stirring. A white 
precipitate formed and was collected. '?his solid was resuspended in 

' aqueous methanol_(SOX, 1.0 t) and stirred/sonicated to give a fine 

white suspension. Filtration and resuspension in methanol (0.25 L) 

gave a free=flowing white suspension after sonication and brief 

wan'ling. 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 (H+H). Analysis for c21H13clN4o5 • 0.35 B2o · 
OelO cn3oH: Calculated: C, 56.78; R, 3.18; N, 12.55; Pound: 

c~ 56.40; H, 2.76; N, 12.59; NHR: 12.54 (br s, lH, exchangeable), 

11.88 (br s, lB, exchangeable), 9.11 (d, J ~ 8.67 Hz, lB), 8.00 (br s, 
lH), 7.83 {s, 4H), 7.42 {d, J ~ 8.67 Hz, lH), 4.13 (br m, 2H}~ 3.93 
(br n, 2H) .. 

'rhe starting 2(2~Bromoethyl)~7=chloro~4~hydroxy~1,2,5,10=tetra­

hydropyridazino[4t5~b)quinoline~1,10~dione was prepared as follows: 

~. 2(2~8romoethyl)-7-chloro~4-hydroxy=l,2,5,10~tetrahydro~ 

pyridazino~[4,5~bjquinoline-l,10~dione. 

"1~Chloro~4~hydroxy-2~(2-hydrcxyethyl)~l,2,5,10=tetrahydro­

pyridazino~[4,5~bjquinoline-1,10=dione (8.00 g, 26.00 mM) was stirred 

in a mixture of aqueous hycb:obromic acid (50%, 80 mt), 30% hydrobrouic 

acid in glacial acetic acid (160 mL} and ~ethanesulf@nic acid {8 mt) 

to give a red solution. This solution was refluxed for 20 hours 

dm:ing which time a precipitate fomed. The yellow sus:pension was 

cooled to room temperature and stirred for 2 hours. The solids were 

collected and washed with acetonitrile/ether and ether and air dried 

t@ give the title bromoethyl compo'l!lnd (8.40 g, 88%) as an cff~white 

p@vder, HS{CI): 370 (M+B). NMR: 13.00 {br s, lH, exchangeable}, 
8.23=8.18 (m, 211), 7.60 (dd, J g 2.04, 5.13 Ii~}, 5.20 (t, J ,.. 9.37 H~, 

2H), 4.66 (t, J,.,.. 9.37 Hz, 2H). -
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E~~~· 7~Chl6t~~1=hydroxy~3~phenyl~3,4,5,10~tetrahydro­

pyrida~ino[4,5~b]~quinoline~4,10=dione, choline salt. 

6~Chloro~2~anilinc~2,3,4,9-tetrahydro~1H~pyrrolo[3,4~b]~ 
a 

quinoline=l,3,9~trione ·(1.70 g, 5.00 ~) was stirred in nethanol 

(0.85 L), and metbanesulfonic acid (85 mt) was added. The yellow 

~uspe~sion was heated to reflux for 16 hours and cooled to roO?m 

temperature. The resulting mixture was filtered (the filtrate was 

sav~d for use in Exm1ple 6), and the collected solids were washed with 
m~tha~ol and dried to give 7-chloro~4~bydroxy~l-phenyl~l,2,5,10~ 

tetrabyd.ropyddazino(4,5-b]~qu.inoline~1,W-dione (0.48 g, 28%) as a 

yellow powder. This powder vas stirred in methanol, and choline 

hydro~ide (45 weight% in nethanol, 0.5 mL) was added to give an amber 

solution. This solution was concentrated and the residue diluted with 

toluene .r.md concentrated. The residue was diluted with toluene and 

con~entrated two additional times, and the resulting solid residue was 
triturated with ethanol/toluene (20%, 25 ~L) to provide a crystalline 

solid. The solid was collected to give the title conpoW'l!d (0.49 g, 

78%) as a yellow powder, mp 253=257°C; HS(C!): 340 (K+B). Analysis 
for c17H10cIM3o3 • c5n14NO • 0.30 H2C: Calculated: C, 58.90; H, 

5.31; N, 12.50; round: c, 58.88; B, 5.18; N, 12.41; NHR: 15.00 (s, 

lH, exchangeable), 8.22 (d, J s 8.79 Hz, lH), 7.85 (d, J g 2.01 Hz, 

1E}, 7.61 (d, J ~ 7.53 Bz, 2H), 7.45 (t, J s 7.53 Hz, 21}, 7.38=7.28 

(mm, 2H), .5.31 (s, lH, exchangeable), 3.83 (hr n, 2H), 3.39 (br m, 2H), 

3. Hll ( i;, 9H). 

The starting 6-Chloro~2~anilino=2,3,4,9-tetrahydro=l!­

pyrr@lo[3,4=bjquinoline=l,3,9~trione vas prepared in the following 

nanllher: 

a. 6~Chlorc~2-anilino~2,3,4,9=tetrahydro=l!~pyrrolo[3,4~bj­

quin~line=1,3,9-trione.· 
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Tc a stirred suspension of dimethyl 7=chloro=4~hydroxy~ 

quinoline=2,3~dicarboxylate (2.50 g, 8e45 IBM) in ethanol (35 Dt) was 
added phenyl hydrazine (5.82 mL, 59e20 mM) to give a brown solution. 

1b.is solution was heated to reflux for 16 hours during which time a 

pr~cipitate forned. The suspension was filtered hot, and the 

collected ~olids were washed with ethanol to give the phenyl hydrazine 

~alt of the title compound as a white powder (2el0 g). This naaterial 

wa~ stirred and refluxed in glacial acetic acid (50 ~t) for 2 hours. 

The resulting yellow suspension was cooled to roo~ temperature and 
filtered to give the title compound (1.70 g, 59%) as a yellow solid, 

~p 397°C; IS(CI): 340 (M+H). Analysis for c17u10c1N3o3: Calt~lated: 

c, 60.10; H, 2.97; N, 12.40; round: c, 59.96; H, 2.19; N, 12.45; Nin: 

13.80 (br s, 1H, exchangeable), 8.54 {s, 18, exchangeable), 8.23 (d, J 

g 8e70 Hz, lH), 7.89 (d, J s 1.89 Ez, lH), 7.58 (dd, Jg 1.89, 

8.70 Hz, lH), 7.18 (t, Jg 8.01 Hz, 2H), 6.82 {m, 3B). 

Exm!llp~e ~· 7~Chl~ro-4-bydroxy-2~phenyl~1,2,5,10~tetrahydro= 

pyridazino[4,5~b]quinoline-1,10~dione. 

The saved filtrate from Example 5 was diluted with water 

(0.80 L), and the resulting tan susp~nsion was stirred for 1 hour. 

The solids were collected and washed with aqueous methanol (50%) to 

give the title compound (1.20 g, 71%) as an off~vhite powder, mp 

347~349°~; IS(Cl): 340 (H+E}. Analysis for c17u10cIN3o3 • 0.10 H20: 
Calculated: C, 59.80; H, 3.01; N, 12.30; Fom1d: C, 59.64; 9, 2.76; 

N, 12.27; ~= 12.8 (hr s, lE, exchangeable), 12.1 (br s, lH, 

e~changeabl~), 8.16 (d, J 8 8.67 Hz, lB), 8.06 (d, J ~ 1.80 Hz, 18), 

7o56~7.33 (n, 6H). 

~X~R_le ]_. 7-Ch.lcro-1!.-hydroxy=3-(i'•=mctbmcyphenyl}-3, 4,5, 10~tet:ira­

bydropyridazino[ 4,5-b] quinolinc=4, 10-dione. 
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pyrrol@[l,4=b]=qui~oline=l,3,9=trione (2.72 g, 7.40 mM) was ~tirred in 
methanol (200 mat), and metha.nesulfonic acid (.5011ll.) was added. 'the 
tan ~uspension vas heated to refl~x for 16 hours during which it 

tmrned yellow. This yellow suspensioll was· cooled to ro011 tamperature 
' ~d filtered (the filtrate was saved for use _in Exmlllple 8). The 

collected solids vere washed with methanol to give the title compound 

a#.j a yellow powder (L19 g, 44%), mp 371~373°C; MS(CI)-: 370 (ll+H). 
Analysis for c18u12cni3o4: calculated: C, 58.50; H, 3.27; N, 11.36; 

Fomld: C9 58.30; H, 3.41; N, 10.92; IMR: 13.33 (br s, lB, 

e~changeable), 12.47 (s, lB, exchangeable), 8.30 (d, J g 8.73 Hz, lH), 
8.23 (br s, 1H), 7.61 (m, 3H), 7.08 (d, J ~ 8.90 Hz, 2H), 3.83 (s, 
3H). 

'l'he starting 6=Chlcn.·o~2= ( 4=weethoxyanilino) =2, 3, 4, 9~ 

tetrahydro~l!~pyrrolo~(3,4=b]=quinoline~l,3,9~trione was prepared in 

the following manner: 
.. ••' 

a. 6=Chloro=2-(4~methoxyanilino)=2,3,4,9=tetrahydro=1!= 

pyrrolof3,4=b]=quinoline-1,3,9-tri@ne. 

T~ a stirred suspension of dimethyl 7=chloro-4=hydroxyquinoline-
2,3=dicarboxylate (0.500 g, 1.69 imuM:} in ethanol (17 ~t) was added 

4~Dethoxyphenyl hydrazine hydrochloride (2.07 g, 11.83 mM). 
Trietbylru1ine (l.88 mL, 13.52 mH) was added, and the •ixture vas 

heated to reflux for 40 hours. The resulting suspension was filtered 

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 solid. This material was heated to reflux in glacial acetic 
acid (20 mt} for 2 hours to give a brown suspension. The suspension 

was cooled to room teaperature. The solids were collected amdf washed 

with glacial acetic acid, methanol and ethe~ to give the title 

co•po~d (0.331 g, 53%) as a tan powder, mp l65°C (decamp.); MS(CI): 
310 (H+B). Analysis for c18u12cJM3o4: Calculated: C, 58.50; 

~, 3.27; N, 11.36; round: C, 58.29; H, 3.41; N, 11.14; NNR: 13.79 
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(br ~, 11, exchahgelhie}, s.22 (br d, 
exdumgeable), 7.88 :(d, J m 1. 79 Hz, 

11), 6 .. 18 (s, 4H), 3 .. 67 (1, 31) .. 

-
J e 8.70 Hz, 2K, lH 

11), 1.57 (dd, J a 1.79, 8.70 Hz, 

lgpple 8. 7-th.lcn:o~4-hydroxy~2-(4-metho:yphenyl)~1,2,5, lO~tatra~ 

hydiropyrida2ino[4,5~b]quinoline-1,10-dione. 

The saved filtrate from Example 1 vas diluted with vater (250 nt) 

to give a yellov suspension. '!he solids were collected and washed 
vith aqueous methanol (50%) to give the title compound (1.22 g, 45%) 

a1 a dull yellow powder, mp 351~353°C; KS(CI): 370 (M+E). Analysis 
fox c18112clN3o4: Calculated: c, 58.50; I, 3.27; N, 11.36; F@wid: 
C, 58.51; H, 3.44; N, 11.03; lftnt: 12.74 (s, lH, exchangeable), 12.01 

(~, lB, exchangeable), 8.15 (d, J 2 8.10 Hz, lR), 8.05 {br s, 1B), 
1.44 (nultiplet, 3H), 7.02 (br d, J ~ 6.96 Hz, 21), 3.80 (s, 3H). 

lxf!2le=!e 7=Chloro~l~hydroxy~3~(4~hydroxyphenyl)~3,4,S,10-tetra­

hydropyI"idazino[4,5~b]quinoline~4,10~dione. 

1=Chloro-1-hydro:xy-3-(4~methoxypheny1)=3,4,5,10~tetrahydro~ 

pyr1dazino[4,5~b]~quinoline-4,10-dione (0.800 g, 2.16 mlf} was stirred 

in ~ethanesulfonic acid (16 mt) to give an a.Mber solution. This 

Bolution was heated to 160°C for 6 hours and cooled to room 

tmimperature. Addition of ethyl ether (250 sL} gave a tan precipitate 
vhich was stir~ed for 1 bout. The solid vas collected and washed with 

~ethanol/ether to give the title compound (0.661 g, 77%) as a tan 

powder, mp 393-395°C; KS(CI): 356 (~+H). Analysis for 

c17110CIN3o4 • 0.2CH3so3H • 1.3 H2o: Calculated: C, 51.86; H, 3.39; 
II, 10.55; Found: C, 51.. 76; H, 3.02; N, 10.37;; NMlh 13.30 (s, lB, 

- exchangeable), 12.5 (v bt s, lH, exchangeable), 10.8 (br s, lH, 
@xehilWgeable), 8.29 {d, J ~ ~.76 Hz, lR), 8.23 (br s, lH), 7.61 (br 
d, Jg 8.76 Hz, UI), 7.45 (d, J >;; 8.fn Hz, 2H), 6.88 (d, J,.. 8.81 Hz, 

21), 2.32 {s, 0.5H). 
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lxm1~e 10 •. 1~ciiibro~4~hydroxy~2=(4~hydroxyphenyl}~1,2,5,10~tetra= 

hyd~opyridazino(4,5~bJquinoline~1,lO~dione. 

7=Chloro=4~hydroxy=2~{4~methoxypheny1)~1,2,S,10~tetrahydro= 

pyridazino= [ 4,~5=bDquinoline.,.],, 10-dione (0.800 g, 2.16 mH) vas stirred 
in ~ethanesulfonic acid (16 mL) to give an amber solution. This 

scl~tion vas heated to 150°C for 6 hours and cooled to room 

tm1perature. AdldU:ion of ethyl ether (250 mL) and methanol {50 mL) 

gave a tan precipitate. The solid was collected and washed with 
~ethanol/ether to give the title compound (0.530 g, 51%) as a tan 

p@wder, ap 316-318°C; KS(Cl): 356 (H+I). Analysis for 

c17H10clN304 • CB3so3H • 1.3 H20: Calculated: C, 45.49; B, 3.52; H, 
8.84; FoWld: C, 45.45; H, 3.24; N, 8.64; Jmf!R: 12.80 (v br s, lH, 

exchangeable), 8.15 (d, J ~ 8.68 Hz, lH), 8.04 (d, JM 1.84 Hz, lH), 

7o44 (dd, J ~ 1.84, 8.68 Hz, lH), 7.28 (d, J ~ 8.74 lz, 2H), 6.81 (d, 

J s 6.74 Hz, 2H}, 2.35 (s, 3H). 

~ple 11. 4~hydroxy~8~nitro-2-phenyl=l,2,5,10-tetrahydro= 

~y~ida~ino[4,5~b)quinoline-1,10-dicne. 

2=Anilino~7~nitro~2,3,4,9-tetrahydro~1!l!,-pyrrolo[3,4~b)quinoline-

1,3,9=trione (0.830 g, 2.37 ~I) was diss~lved with stirring in 

meth&lesulfonic acid (42 mt) to give a dee~ orange solution. Methanol 

(420 DL) was added and the resulting yellov solution heated to reflux 

for 2 hours to give a yellow suspension. Heat vas removed and the 
suspension was stirred a~ room temperature for 3 hours. The solids 

w~re re~oved by filtration, and the filtrate was allowed to stand for 

20 hou:rs. lore solids fcn."med in the filtrate during this time, and 

the suspension was refiltered. This filtrate vas then concentrated to 

about 250 nL and diluted with water (400 mL) to give a yellow 

precipitate. These solids were collected ruiid washed with aqueous 

m~thanol (50%) and then ether to give the title cc~pewr.d (0.590 g, 

71%} as a.yellow powder, mp 382-385®C; MS(CI): 351 (K+E). Analysis 
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for c11110N4o5 • 0~1C4R10o · 1.1 H20: Calculated: C, 55.40; H, 3.52; 
N, 14.80; Found: C, 55.42; H, 3.46; H, 14.60; HHI: 12.91 (br s, lH, 
ie:1:changea'ble), 12.44 (br s, lH, exchangeable), 8.86 (s, Ui), 8.53 (d, 
J s 9.18 Hz, lH), 8.15 (d, J ~ 9.18 Hz, lH), 7.57=7.35 (~, SH). 

'the starting 2~anilino=7~nitro~2,3,4,9=tetrahydro~l!=pyrrolo~ 
[3 5 4=b]quinoline-1,3,9~trione vas prepared in the following manner: 

ae 2~Anilino=7-nitro~2,3,4,9~tetrahydro=l!~pyrrolo[3,4=bj~ 

quinoline=l,3,9~t~ione. 

To a stirred suspension of diethyl 6~nitro=4~hyd~oxy-quinoline~ 

2,3=dicarboxylate (1.670 g, 5.00 ml} in ethanol (30 mt} was added 
phenyl hydrazine {3.44 mL, 35.00 ml} to give a deep red solution. The 

Goluticn was heated to reflux for l hour and concentrated to about 

15 mt. Continued heating gave a thic~ suspension which was diluted 

with ethanol (5 at) and refluxed for 16 additional hours. The mixture 

was co@led to room temperature and filtered t~ give the phenyl 
hydrazine salt of the title cc~pound as a tan solid. This material 

wa~ refluxed in glacial acetic acid (25 nL) for l hours and c@oled to 

roon temperature. Filtration gave the title compound (1.01 g, 58%) 

as a tan powder, ap 368®C (decomp.}; HS(C!}: 351 {H+H). Analysis for 

c17Hl0N4o5: Calculated: C, 58.30; H, 2.86; N, 16.00; Folm.d~ C, 
58e2l; H, 3.07; N, 16.15; NHI: 8.91 (d, J ~ 2.76 Hz, lH), 8.60 (dd, 

J"' 2.76, 9.18 Hz, UI), 8.06 (d, J,.. 9.18 Hz, 1H), 7.18 (t, J s 7.23 

H~, 21), 6.82 (m, 38). 

. .. 
pyridazino(4,5~b~Quinoline-l,10-dione. 

To a stirred suspension of dim~thyl 7~chl~r@~4=hydroxyquinoline-

2,3~dicarboxylate (5.00 g, 16.90 nd!) and benzyl hydrazine 

dihydrochloridc (46.15 g, 236.50 mH) in etha~ol {100 mt) was added 
triethylaaine {75.8 aL, 541.0 mM). The mixture vas h~ated to give a 
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bro~ solution vhl.ch was refl1J1Xed for 40 hours during which timae a 

pr~cipitate fon11ed. The suspension was cooled to room tamperature and 
filtered to give the benzyl hyd~azine salt of the title cOBpound as an 
inpure yellow solid. Multiple crystallizations from ethanolic 
hydrogen chloride and methanol gave the title compound (0.370 g, 6%) 

~~ a white powder, mp ~ 347~350°C; !S(CI): 354 (H+B). Analysis for 

C1sK12C1H303: Calculated: c, 61.10; H, 3.42; N, 11.90; Pound: 
C, 60.68; B, 3.61; H, 11.80; NMR: 12.65 (br s, lB, exchangeable), 
llo93 (br s, lH, exchangeable), 8.15 (d, J g 8.67 Hz, lH), 8.02 (d, 
J § 1.83, lH), 7.43 (d, J s 8.5~ Hz, lH), 7.36~7.23 (m, SB), 5.11 (s, 

2H). 

~· 7~Chloro=4-hydroxy~2=i2=(4=phenylpiperazino)ethylj~ 

1,2,5,10~tetrahydropyridazino(4,S~b]quinoline-1,10-dione. 

2(2=Bromoethyl)=7~chloro=4~hydroxy~l,2,5,10=tetrahydro~ 

pyrida:dnoU4,5=b]=quinoline-1,10=dione (0.500 g, 1.35 mH) was stiX"red 

in di~ethylformamide (10 mt), and OO=phenylpiperazine_ (10 mt, 10.6 g, 
65.5 ~) was added. The resulting yellow suspension was heated to 
=i1o®C to foTID a clear yellow solution. 7he solution was heated for 6 

hours during which time a precipitate fcr~ed. The suspension was 

c©oled to r~o~ temperature and stirred for five days. The resulting 

y~llow suspension was dissolved into aqueous Dethanol (500 mL, 50%). 

Th~ pE of this solution was carefully adjusted to pH~6 with lN 

hy~rochloric acid (-20 aL) which gave a yellow precipitate. This 
suspensi<m was stirred for l hour and filtered 'to give the title 

co~pound contrulllinated with ~~phenylpipera~ine (0.753 g). This 

mat~rial vas recrystallized from h@t ethanol (200 mt) to give 'the 

title compo111nd (0.428 g, 70%) as a yellow powder, mp 361-364°C; 

!S(Cl}: 452 (M+H). Analysis for c23a22clN5o3: Calculated: 

Cp 61. 10; ll, 4.91; N, 15.50; fowulh C, 60. 72; E, 5.06; N, 15.30; NH!l: 

7.95 (d, J "" 8.67 Hz, lH), 7.64 (br s, lH), 7.26=7.18 (!mt, 3H), 6.95 

(d, J ~ 8.07 E~, 2H), 6.78 (t, J g 7.32 Hz, lH), 4.15 (br s, 28), 
3.55~2.85 (br m, lOH). 
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~xm!_l•!,J4.. 7~Chl.o.ti).;..l~hydroxy-3 ... (2~phenethyi)~3,4,S, H>~tetra= 
bydropyridazino[4,5~b)qui:noline~4,10-dionet choline salt. 

To a stirred solution of sodium hydroxide (9e46 g, 236.6 mM} in 

ethanol (100 lilDt) at 45°C was added 2~phenethylhydrazine sulfate salt 

(21.6 g, 118 .. 3 d) along vith additional ethanol (50 11L). l'he 

re~~lti:ng thick white suspension vas stirred for 2 hours. 7he solids 
¥ere removed by fU.t·ration and washed with ethanol (50 mL). The clear 

conbined filtrates vere concentrated to -75 mt, and dimethyl 
1~chloro~4=hydroxyquinoline~2,3=dicarboxylate (2.50 g, 8.45 imH) was 
added to give a brown solution. The solution was refluxed for 16 

bo~r~ during which time a yellov precipitate formed. The suspension 

va~ filtered hot and washed vith ethanol (50 mL) to give the 
2=phenethylhydrazine salt of 7-chloro=l~hydroxy-3~(2~phenethyl)= 

3~4,5,10~tetrahydropyridazino[4,5~b]quinoline-4,10=dione as a yellow 

powder (2.90 g)e This material was refluxed in glacial acetic acid 

(50 ~t) for 2 hours and, after cooling to room teDperature, the 

reGulting suspension was filtered to give a mixture of 7~chlcro-1-

hydro:icy=3=(2=phenethyl}~3, 4,5, 10-tetrahydropyridazino[ 4, 5~b]~uinoline-
4,10=dione mad the corresponding 2=substituted phenethyl isomer as a 
yellow solid (2.20 g, 68%). This ~ixture vas stirred in methanol 

(250 mt) and sethyl~D-glucamine sclution (15.0 g ~ethyl~D-glucmiine in 

250 mL water). Choline hydroxide solution (9.0 mL, 50 weight % in 

vater) was then added to give a deep amber solution. This solution 

Va$ carefully acidified to pH 9 with glacial acetic acid whereupon a 

yellow precipitate formed. After stirring this yellow suspension for 
1 hour, the solids were collected and washed successively with aqueous 

methanol (50%), nethanol/ether and ether to give the title compound 

{free acid, 1.13 g, 54%) as a yellow powder. The filtrate and washes 

fro~ this collection were saved fer use in Ex~ple 15. 

The 1=Chloro-1-hydroxy-3-(2-phf~m~thy1)=3,4,5, 10-tetrahyc1lro­

pyridazino[4,5-b~~quinoline-4, 10~dione (1.00 g, 2.72 mM) isolated 
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above va~ stirred in methanol (SO mt), and choline hydroxide solution 

(1§0 ~t, 45 weight % in methanol) was added. The resulting suspension 

va~ ~tirred and sonicated for 1 hour to give an aaber solution. This 

solution vas ~eotroped 3 times from methanol/toluene (10%, 50 at) to 

giv~ an orange solid. Trituration from toluene {50 lllAL) containing 

ethanol (3 i!U.) gave a free=floving suspension which vas stirred for 

16 hours. The solids were collected and washed with toluene and ether 

to give a tan powder (1.19 g). This powder was dried under high 

vac~um (50 mT) at 100°C for 72 hours to give the title conpound (1.00 

g, 181) as ~gold powder, mp 227-229°C; MS{CI): 368 (K+H)e Analysis 

for c19H13c1B3o3 • c5u14NO • 0.2 H20: Calculated: C, 60.70; H, 5.82; 

N~ 11.81; round: c, 60.41; H, 5.74; N, 11.68; NKR: 14.86 (s, lH, 

exchangeable), 8.17 (d, J "" 8.82 Hz, lB), 7.80 (s, lH}, 7.33~7.19 (m, 

6H), 5.37 (br s, lE, exchangeable), 4.13 (t, J ~ 7.29 Hz, 2H), 3.84 

(br s, 2H), 3.37 (m, 2H), 3.10 (s, 98), 3.00 (t, J ~ 7.29 Hz, 2H). 

!~.R!~· 7~Cbloro=4-hydroxy=2=(2=phenethyl)=l,2,5,10-tetraihydro~ 

pyridazino(4,5,=b]quinoline~l,lO~dione. 

The filtrate and washes saved fro~ Example 14 were acidified with 

glacial acetic acid to give a p~ecipitate. The solids were collected 

and washed successively with methanol, water, methanol, and ether to 

give the title cc~povmd (0.81 g, 39X} as a light yellow powder, mp 

327~330°C; HS(CI): 368 (H+H). Analysis for c19H14cIN3o3 e 0.1 H20: 

Calculated: C, 61. 70; H, 3.87; lNI, 11.36; round: C, 61.60; H, 3.99; 

N, 10 .. 98; :mm: 12.60 (v br s, rn, exchangeable), U.95 (v br s, lH, 

e~changeable}, 8.15 {d, J e 8.63 Hz, lH), 8.01 (d, J ~ 1.35 Hz, lH), 

1Q43 (d, J ~ 8.63 Hz, lH), 7.33~1.22 (m, 5H), 4.11 (t, J § 7.46 Hz, 

2H), 2.99 (t, J,,,. 7.46 Mz, 211). 

IX~J!l_!L 16. 7-Chloro-1-hydroxy-3-( 4-cblorophcmyl)-3, 4, 5, 10-tetra­

hydropyridazino[ 4, 5~b~quinoline-4, 10-dione. 



A stirred siiljensicn of 6-chloro=2~(4~chloroanilino)=2,3,4,9~ 

t:etrahydro~1!,~pyrrolo[3,4~b]qui:noline~1,3,9~trione (Oe670 g, l.79 d) 
in ~ethanol {60 zL) and maetbanesulfonic acid (15 mL) vas refluxed for 

3 hour~ and cooled to room temperature. The mixture vas filtered (the 

:filtrate vas saved for use in lb_mple U), ancll the collected yellow 
~@lids were washed vith methanol and ether to give the title coapound 

(0.156 g, 23%) as a yellow powder, np > 400®C; MS(Cl): 374 (H+H). 

Analysis for c1711gc12N3o3: Calculated: C, 54.60; I~ 2.42; N, 11.23; 

lotlmd: C, 54.29; B, 2.19; N, 11.20; Jmm.: 13.40 (s, 18, 

exchangeable), 12.54 {s, lH, exchangeable), 8.30 (d, J m 8.79 Bz, lH), 

8.23 (d, Jg 1.89 Hz, lH), 7.75 (d, Jg 6.90 Rz, 2H), 7.63 (m, 3H). 

'!'he starting 6~chloro=2=(4-cbloroanilino)=2,3,4,9=tetrahydro-

1!~pyrrolo= [3,4=b]quinoline=1,3,9~trione was prepared as follows: 

a. 6=chloro=2~(4=chloroanilino)~2,3,4,9~tetrahydro~l!= 

pyrrolo[3,4~biquinoline-1,3,9=trione. 

To a stirred suspension of dimethyl 7~chlcro~4=hydroxyquinoline~ 

2,l=dicarboxylate (2.50 g, 8.45 ndl) and 4=chlorophenyl hydrazine 
(l0e60 g, 59.20 mH) in ethl!Wol (50 mt) was added triethylamine 

(9.43 mL) to give a brown solution. This solution vas refluxed for 

24 hours and then cooled to roo~ temperature. Dilution vith water 

(25 lilt) gave a brown precipitate. This suspension was stirred fol'"· 

16 hours and filtered to remove the solids which wer~ discarded. The 

filtrate f@r~ed another precipitate after standing f@r seven days. 

This solid was collected and washed with aqueous methanol (501) and 

~ther to give the 4-chlorophenyl hydrazine salt of the title compound 

a~ a brown powder (1.20 g). This ~aterial was refluxed in glacial 

acetic acid (25 mL) for 3 hours and cooled to roo~ temperaturee The 

resulting orange suspension was filtered, and the solids were washed 

with glacial acetic acid and ether to give the title compound (0.810 

g, 25%) as a light orange powder, ~p 399~40l@C; MS(CI): 374 (H+H). 
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An~lysis for c17H9Cl2N3o3: Calculated: C, 54.60; B, 2.42;. N, 11.23; 
round: c, 54.29; H, 2.61; N, 11.12; NMR: 13.80 (v br s, lH, 

exchangeable), 8.67 (s, 1H, exchangeable), 8.22 (d, J § 8.67 Hz, 11), 

7.88 (d, J ~ 1.73 Hz, lH), 7.57 (dd,·J ~ 1.73, 8.67 Hz, 11), 7.21 {d, 

J s 8.79 Hz, ~), 6.87 (d, Js 8.79 Hz, 21). 

E~mim2!!L!!. 7=Chloro~4=hydroxy~2(4=chlorophenyl)=l,2,5,10~tetrahydro~ 

pyridazino[4,5~b]quinoline~l,10~dione. 

The filtrate saved from Exa1111ple 16 was diluted with water (75 nt) 
t@ give a white suspension which was stirred for 16 hours. This 

s~spmnsion was filtered, and the collected solids were washed 

successively with water, aqueous ~ethanol, nethanol/ether and ether to 

give the title compound (0.420 g, 63%) as a white powder, mp 359~36°C; 

HS(CI): 374 (H+H). Analysis for c17u9c12N3o3 • 0.5H2o · 0.2CH3so3H: 

Calculated: c, 51.30; H, 2.71; N, 10.40; round: C, 51.44; H, 2.64; 

N, 0.60; Nmh 12.91 (br s, rn, excl!umgeable), 12.07 (br s, lH, 

excha~geable), 8.16 (d, J ~ 8.64 Hz, lH), 8.06 (d, J ~ 1.62 Hz, lH), 

7.63=7.46 (~, SD). 

Ex~1le l8. 7=Chloro=l-hydroxy~3={4~nethylpheny1)~3,4,5,10=tetra­

hydropyrida~ino[4,5-b]quinoline=4, 10~dione. 

A stirred suspension cf 6~chlor©~2~(4=methylanilinc)=2,3,4,9-

tetrahydro=l!~pyrrolo[l,4-b!quinoline=l,3,9=trione (l.60 g, 4.53 ®~!) 

in a solution of methan~l (128 lllJ'llL) am:I methruiesulfonic acid (32 DL) 

was refluxed for 4 hours and cooled to roe~ teaperature. The 

r~sulting yellow suspension was stirred at roon temperature for five 
d~ys and t.hcm filtered (the filtrate was saved for u.se in Example l9). 

The collected solids were washed with methanol and then ether to give 

th~ title compound (0.594 g, 37%) as a yellow powder, mp > 400°C; 

MS(CI): 354 (M+U). Analysis for c18E12CIN3o3 • 0.4 H20: Calculated: 

C, 59.89; H, 3.51; N, 11.64; Found: C, 59.47; H, 3.14; N, 11.57; JNMR: 

13.34 (s, Ull, exchangeable}, 12.48 (s, rn, exchangeable}-, 8.30 (d, J "" 
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8.75 Hz, UI), 8.22_ O>ii:: s, UI), 7.62 (di, J s 8.15 Hz, lB), 7.55 {d, J ... 

8.01 H~, 28) 11 7.33 {d, J ~ 8.01 Hz, 2B), 2.38 (s, 38). 

The starting 6-chloro~2~(4~methyla.nilino)~2,3,4,9~tetra~ 

hydro=1!=pyrro~o~fl,4~b)quinoline~1,3,9~trione was prepared in the 
following ~er: 

a. 6~chloro~2~(4=methylaniliimo)~2,3,4,9~tetrahycllro=1!~ 

pyrr@lo[J,4~b]quinoline~l,3,9~trioneo 

To a stirred suspension of dimethyl 7=chloro~4~hydroxyquinoline-
2,3=dicarboxylate (3.90 g, 13.3 lbll) and 4~methylphenyl hydrazine 
hyd~@chloride (14.8 g, 93.2 ml) in ethanol (140 mL) vas added 

triethylanine (14.8 mL, 106.4 All). 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=Dethylphenyl hydrazine salt of the title co~p.ound as a grey 

powder (2.30 g). This material was refluxed in glacial acetic acid 
(45 ~L) for 2 hours and cooled to room temperature. The resulting 

browrh suspension was filtered to give the title compound (l.60 g, 34%) 
as a tan powder, Bp 380~382°C; KS(CI): 354 (H+H). Analysis for 

ClsHuClN303 • 0.2 H20: Calculated: c, 60.49; H, 3.50; N, H.76; 
fmmth C, 60.66; H, 3.26; N, U. 76; ND: 13.81 (v br s, 1H, 

e~~hangeable), 8.39 (s, lH, exchangeable), 8.22 (d, J e 8.58 Hz, lB), 

7o89 {d, J ~ 1.97 Hz, lH), 7.58 (dd, J ~ 1.97, 8.58 Hz, lH), 6.98 (d, 

J ~ 6.28 Rz, 2H), 6.73 (d, J ~ 8.28 Hz, 2H), 2.19 (s, 3!). 

~i!~ ~9. 7~Chloro~4~bydroxy~2~(4~aetbylphenyl}~1,2,5,10~tetra­

hydropyridazino[4,5~b]quinoline=l,10=dione. 

The filtrate saved from Example 18 was ~iluted with water 

{160 ~L) to give a tan suspension which was stirred for 3 hours. The 
imsp~mdon vas filtered, and the collected s~lids were washed 
~uce~ssively with water, methanol/ether, and ether to give the title 
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compowmd (0.855 It 53%) as a tam powder, mp 368=370°C; HS(CI): 354 

(M+H). Analysis for c18u12c1N3o3 • 0.2 u2o: Calculated: C, 60.50; 

B, 3e50; N, 11.76; lomid: C, 60.52; I, 3.23; N, 11.79; NKR: 12.75 

(br s, lH, exchangeable), 12.00 (br s, 11, exchangeable), 8.15 (d, 

J ~ 8.61 Hz, lfff), 8 .. 04 (d, J = 1.50 Hz, 1R), 7.43 (m, 3B), 7.26 (d, 

J § 8.25 Hz, 2H), 2.36 (s, 3B). 

il:xuple ~· 7=Chloro~1~hydroxy=3=(4=isopropylph.enyl)=3,4,5,10= 

tetrahydropyridazino(4,5-b~~quinoline=4,10~dione. 

A stirred suspension of 6=chloro=2=(4~is@propylrunilino)~ 

2,3,4,9=tetrahydro=l~~pyrrolo[3,4=b]quinolin~~l,3,9=trione (1.13 g, 

2.98 inmM) in a solution of aethanol (90 mt) and ~etbanesulfonic acid 

(23 at) vas refluxed for 7 hours and cooled to roo~ temperature. The 

mixture was filtered (the filtrate was saved for use in Exmimple 21), 

and the collected yellow solids were washed with methanol and ether to 

give the title compound (0.401 g, 35%) as a yello~ powder, 

~p 93=394°C; KS(CI): 382 (M+H). Analysis for c20H16tlN3o3 • 0.2 H20: 
Calculated: c, 62 .• 33; H, 4.29; N, 10.90; Foumd: C, 62.16; H, 3.98; 

N, :W.82; NMlh 13.33 (s, lH, exdtangeable), U.48 (s, lH, 

exchangeable), 8.28 (d, J ~ 8.76 H~, lH), 8.22 {o, J § 1.77 Hz, lH), 

1.63~7.58 (m, 3B), 7.40 (d, J ~ 8.49 E~, 2H), 2.98 {s~ptet, 

J ~ 6.96 H~, lH), 1.25 (d, J ~ 6.96 Ez, 6H). 

The starting 6-chloro-2-(4-isopropylanilino)-2,3,4,9-tetrahydro~ 

!H=pyrrolo[J,4-b)~uinoline=l,3,9-trion~ v~s pr~par~d in the following 

ll!Mlller: 

a. 6=chloro~l-(4=iscpropylanilinc)=2,3,4,9~tetrahydro=l!~ 

pyrrolo[3,4-bJ-quinoline~1,3,9-trione. 

To a stirred suspension of dimethyl 7-chl~ro-4-hydroxyquinoline-

2 ~3=dicarboxylate (2.01 g, 6.80 nnai!l) and 4~isopropylphenyl hydrazine. 
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hydrcchlo1dde (8 .. 90 lb 47 .. 6 d) in ethanol (72 mt) ns added 

t~iethylamine (7 .. 6 mt, 54.5 DK) to give a brown sol~tion. This 
sol~tion was refluxed for 16 hours, cooled to room temperature, and 
the~ added slowly to a mixture cf hydrochloric acid (12Ns 100 mt) and 
ic@ (100 mt) vtth vigorous stirring whereupon a pink suspension 
fon!lled. The suspension was filtered, and the collected solids vere 
V&lhed with a cold iolution made by mixing methanol (100 llillL), 

hydrochloric acid (100 mt, 12N) and ice (100 g) to give the 
4=1sopropylphenyl hydrazine salt of the title cOJRpound as a purple 
p@vder (1.80 g). This material was reflwi:ed in glacial acetic acid 

{15 ~L) for 3 hours to give a tan suspension.. The suspension was 
c@oled to r@om te~perature and filtered. The collected solids vere 

washed with glacial acetic acid (10 mL) and ether to give the title 
conp@und (1.125 g, 43%) as a tan powder, mp 367=369°C; MS(CI): 382 

{M+H). Alllalysis for c20u16cIN3o3 • 0.1 H2o: Calculated: c, 62.60; 

B, 4.26; N, 10.95; Found: C, 62.60; H, 4.35; H, 10.73; ND: 13.82 (v 
br $g lB, e:~hangeable), 8.41 {st lB, exchangeable), 8.23 (d, J ~ 8.64 

Bz, lB), 7.89 (d, J ~ 1.98 Hz, lH), 7.61 (dd, J § 1.98, 8.64 Hz, 1H), 
1.04 (d, J ~ 8.42 Dz, 2H), 6.74 (d, Jg 8.42 Hz, 2H}, 2.78 (septet, 
J s 6.87 Hz, 1H), 1.15 (d, J = 6.87 Hz, 6H). 

!!~~le __ 2~. 7=Chloro=4=hydrcxy=2=(4=isopropylphenyl)~l,2,5,10= 

tetrahydropyridazino~4,5=b)=quinoline~1,10~dione. 

Th~ filtrate saved f~ca Example 20 was diluted with water 
(115 mt) 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, aqueous methanol 
(50%), methanol/ether and ether to give the title compound (Oe4l8 g, 
37%) as a tan powder, mp 323~326@C; KS(Cl)~ 382 (K+H). Analysis for 

c20u16ClN3o3 • 0.5 E20 • 0.1 CH3so3D: Calculated: C, 60.29; B, 4.38; 
'OOv Hll.49; lound: G, 60.13; H, 4.10; N, 10.40; N!flh 12.73 (br s, U1l, 

excha~geable), 12.00 (br s, lH, exchangeable), 8.15 {d, J ~ 8.10 Hz, 
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18), 8.0.5 (d, J '* .L74 Hz, lH), 1.45 {11, 3H), 7.33 (d, J ""8.40 Hz, 

21), 2.95 (septet, J = 6.90 Hz, lB), 1.24 (d, J ~ 6.90 Ez, 68). 

Ex•ple B,. 1, 9~ll>ichloro~ 1=hydroxy=2~phenyl~1, 2, 5, lO~tetrahycb:o= 

pyridazino K 4 /s~b J ~quinoline~ l, rn~diirme. 

6,8~Dichloro~2~anilino=2,3,4,9=tet.rahy«b:o=l!~pyrrolo[3,4=1b]qu.ino= 

line=l,3,9~trione (0.60 g, 1.60 imnJ![} was stirred in &ethanol (200 mL) 

and ll!Wthanesulfonic acid (20 mL) was added with cooling, maintaining 

the tmiperature below 20 °C. The resulting orange solution was 

sti~red overnight at roo~ temperature. A precipitate formed overnight 

and the orange suspension was heated to reflux for l hour. The 

suspension vas cooled to room temperature and allowed t.o stand 

ove:nnight without stirring. Th~ suspension was filtered and the 

filtrates were slowly diluted with water (200 mt) to give a yellow 

suspension. This suspension was stirred for two hours and the solids 

were collected and washed with water, aqueous net.hanol, 50% 

~ethanol/ether, and ether to give the title compound (0.368 g, 61%) as 

a light tan powder, mp 361-363 ®C; ~S(CI): 374 (M+E). 

Analysis for C1719Cl21N1303 • 0.301!120: Calculat~d: C, 53.80; Ill, 2.55; 

N~ 11.01 

fouuad: C, 53.71; E, 2.64; N, 10.97 

1H NMB l2e84 (s, 1H, exchruigeable), 11.96 (s, 11, exchangable), 8.04 

(d, J=2.02 Hz, lH), 7.55=7.45 (~, SE), 7.36 (t, J~6.84 Hz, 11). 

The starting 6,8-dichloro=2-anilino=2,3,4,9~tetrillhydro= 

l!!=pyrrolclJ,4-bJ-quinoline-1,3,9-trione was prepared in the following 

muanner: 

a. 6,8-Dicbloro-2-anilino-2,3,4,9-tetrahydlro-l~=pyrrolo{l,4-b] 

=quinoline~l,3,9~trione. 

To a stirred suspension of diillllethyl5,1-dichloro=4-hydroxy­

QJ.Uinoline~2,3-dlicarbmcylate (3.00 g, 9.09 annM) in ethamol (42 mL) was 

adlded phenyl hydrazine (6.26 DI!![,, 63.6 Illllll!I}. The r~sulting green 
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~cluticn was heated to.· reflux for 16 hours during which thle a small 
~ount of red precipitate formed. This suspension vas cooled to room 

te~p~rature with stirring and additional precipitation occurred to 
giv~ ~ thick tan suspension. ?he solids were collected and washed , 
with ethanol (the ethanol washes were saved). The collected solids 

were ~ecrystal.lized froma ethanol (1.20 t) to give the phenyl hydrazine 
0 

~~lt of the title compound (l.17 g) as a tan powder. '!him naterial 

wa~ ~tirred and refluxed in glacial acetic acid (15 mt) for 2.5 hours 
and then cooled to room temperature with stirringe The resulting 

orang~ suspension was filtered to give the title compound (0.629 g, 
19%) as an orange powder which was slightly i~pure. An analytical 

sample @f the title compound was obtained from the above saved ethanol 

washes by filtration of a precipitate which fo~ed after these washes 

stood f@r several hours. Recrystallization of this collected tan 

powder (0.126 g) from glacial·acetic acid (2 mL) gave the pure title 
co~pound {0.083 g) as an orange powder, mp 364=367 °C; HS(CI): 374 
(H+H). 

Analysis for Cl7H9Cl2NJ03 • 0.30820 • 0.10CH3C02H: Calculated: C, 

53060; H, 2.61; N, 10.90 Found: C, 53.49; H, 2.77, N, 10.82 

lH milt 8.53 (s, lH, exchangeable), 7.85 (d, J,...1.94 Hz, lH), 7.65 (d., 

J81.~4 Hz, 1E), 7.18 (t, Jg7.84 I~, 2H), 6.82 (d, J~7.S4· Hz, 3H). 

~..!!.! 23. 7~Chloro-l-hydroxy-3-(1 ~naphthyl )-3, 4, 5, lO~tet:rahydrO"'" · 

pyridazino[4,5=bjquinoline-4,10=dicnf!. 

6~Chloro=2~{l~naphthylamino)-2,3,4,9~tetrahydro~l!=PYrrolo~3,4~b] 

quinoline~l,3,9-tricme (l.30 g, 3.34 d) was stirred in methanol (0.65 

L} and methanesulfonic acid (65 ~L) vas added. The brown suspension 

va~ heated to reflux for 16 hours during which the solids dissolved to 

give a brown solution. This solution was cooled to room temperature. 

Addition of ice ( 10 mt) gave a ta:n suspension which was sti:rred for 

1.5 hours. The suspension vas filtered (the filtrate was saved for 
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u~~ in E:W!iple 24) and the collected solids were washed with mmetbanol 

and ethe~ to give the title compound (0.560 g, 43%) as a dull yellow 

powder, mp 374~376 °C; MS(CI): 390 (M+H). 

An~ly~i~ for C21H12Cl.N303 • 0.20H20: Calculated: C, 64.10; H, 3.18; 

N, 10.68 Potm~: C, 63.91; H, 3.42; N, 10.61 

11 MHR 13e40 (s, 11, exchangeable), l2a58 (s, lH, exchangeable), 8.35 
(d, Ja8.10 H~, lH), 8.25 (d, J=l.76 H:i!, lH), .8.12~8.07 (m, 21), 

1.14~1.53 (m, 6H). 

The starting 6~chloro=2-(1-naphthylamin~)-2,3,4,9=tetrahydro 
=1,!=pyrrolc~[3,4~b}quinoline=1,3,9~trione was prepared as follows: 

a. 6=cbloro=2~(1-naphthylannino)=2,3,4,9~tetrahydr@=l!-PYI'rolo 

[3,4~b]quino~line~1,3,9-trione. 

To a stirred suspension of dimethyl7=chloro=4~hydroxyquinoline 

~2,3=dicarboxylate (2.00 g, 6.80 ml) and l~naphthyl hydrazine 
hydrochloride (9.26 g, 47.6 ~) in ethanol {72 aL) vas added 

t~iethylmmiine (7.60 mL) to give a br@wn solution. After refluxing for 

4 days, the solution was cooled to roon 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 ~L) which was washed with 

hydrochloric acid (3 x 500 ~L, lN). The washed solution was diluted 

vith ether (250 mt) to .give a tan suspension. The solids were 

collected to give the 1-naphthyl hydrazine salt of the title compound 
a~ a tan powder (2.09 g). This material was rcflux~d in glacial 

acetic acid (50 mL) for 2 hours, c~~led to room temperat~re and 

filtered. The collected solids wer~ washed with glacial acetic acid 

and ether ~o give the title compouro.d (1.44 g, 54%) as a tan powder, mp 

368 @C (decamp.); HS(CI): 390 {M+ll!). -

An"aalysis for C21Hl2ClN303 • 0.30CH3C02H: Calculated: C, 63.60; B, 

3.26; N, 10.30 Found: C, 63.90; H, 3.43; N, 9.97 

!H NHR 9.06 (s, lR, exchangeable), S.27~8.22 (m, 2H}, 7.92=7.88 (m, 
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2R), 1.63~1.52 (m, 30), 7.41 (d, JB8.17 Hz, lH), 1.21 (t, J=7.86 Dz, 
lH), 6.80 {d~ Ja7.86 !z, lH). 

l'!xn,R_;!! ~.. 7=Chloro~4=hyc1lroxy~2-(1~napbthyl)~1,2,5, 10= 

tet~ahydro=pyr~dazino[4,5-b]quinoline~1,10=dione. 

The filtrate saved from llbr:ample 23 was diluted wi'tb water (0.75 
L) Wld then partially concentrated on a rotary evaporator to give a 

brown s~spension. The solids from the suspension were collected and 

washed with water, methanol/ether and ether to give a brown powder 

(1!>..535 g). This mater:ia.l was heated to reflux in 1111ethanol (23 mL) and 

filtered hot to re~ove undissolved solids which were discarded. The 
filtrate was concentrated to dryness and triturated wi'th ethyl acetate 

(20 ~L). 'l"he resulting suspension was filtered and the collected 

solids washed with ethyl acetate and ether to give the title compound 

(Oe240 g, 18%) as a grey povder, mp 335~337 ®C; HS(CI): 390 (H+H). 

Analysis for C21H12ClN303 • 0.60920 • 0.40CH3S03H • 0.20C4H100 • 

0.15C4H802: 

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

round: c, 58.37; H, 3.53; N, 9.14 rn NMR 12.80 {br s, lH, 

~~changeable), 12.1 (br s, lH, exchangable), 8.15~8.03 (br ~, 4H), 

7.67=7.50 (br m, 68). 

~2le ~5. 7~Chloro=3-(4-fluorophenyl)=1=hydroxy~3,4,5,10=tetra­

hydropyridazino[4,5-b}quin=oline=4,10~dione. 

A stirred suspension of 6-chlcro~2~(4-fluoroanilino)-2,3,4,9-

t~trahydro=l~~pyrrolo[3,4=b)quinoline~l,3,9=trione (1.40 g, 3.90 IDUM) 

in a solution of l.'Olethanol (0.13 I.) and netbanesulfcmic acid (73 ml.) 

vas reflu~ed f@r 16 hours and cooled to room temperature. The 

r~sulting orange suspension was filtered (the filtrate was saved for 

u8e in-Exa~ple 26} and the collected solids were washed successively 
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vit.h 1111et:hanol and ether to give the title co~pound (0.374 g, 21%) as a 

light orange powder, mp> 400 •c; MS{CI): 358 (l+H). 

Analysis for C11H9Cli'N303 • 920: Calculated: C, 54.30; H, 2.95; N, 

lle2C Pound: C, 54.08; H, 2.62; N, 10.98 

lB N!R 13e38 (s, lB, exchangeable), 12.51 (s, 18, exchangeable), 8.30 

(d, J~S.75 Hz, lH), 8.22 (d, J~l.78 Hz, lH), 1.76~7.71 {n, 21), 7.63 

(dd~ J,...1. 78, 8.15 Hz, lH), 7 .40=7.35 (!!111, 2H). 

The starting 6echloro~2~(4~fluoroanilino)~2,l,4,9~tetrahydro~ 

1n=pyrrolo~[3,4~b]quinoline~1,3,9=trione vas prepared in the following 

a. 6~chloro~2~(4~fluoroanilino)~2,3,4,9~tetrahydro~1!=PYrrolo 

[3,4~bJq~inoline~l,3,9=trione. 

To a stirred suspension of dimethyl7~chloro~4~hydroxyquinoline 

~2,l~dicarboxylate (2.59 g, 8.79 DK) and 4=fluorophenyl hydrazine 

hydrochloride (10.0 g, 61.5 ml} in ethanol (48 mt) was added 

triethylamine (9e8 mL, 70.3 Jillil). The resulting bro~"n solution was 

reflwced for 48 hours, cooled to rooni temperature and diluted with 

ethyl acetate (150 Dt) to give a white c~stalline precipitate which 

was re~oved by filtration and discarded. '!'he filtrate vas washed with 

hydrochloric acid (3 x 500 mt, lN) which caused precipitation in t~e 

ethyl acetate layer. 'l'he precipitate was collected and washed 

s~ccessively with ethyl acetate/ether and ether to give the 

4=fluorophenyl hydrazine salt of the title coMpound (2.14 g). This 

~aterial was refluxed in glacial acetic acid {20 nL) for 2 hours. 

After cooling the acetic acid solution to r@om temp~rature, a 

precipitate forned and the solids were collected to give the title 

compounad (1.48 g, 47%) as a yellow powder, mp 390-392 ®C; HS(CI): 358 

(M+B). 
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An&ly~is for C17B~C~Jl$03 • 0.40H20: 
Calculated: c, 55.95·; H, 2 .. 71; IN', 11.51 

!oundg C, 56.01; R, 2.67; N, 11.54 lB N!R 13.78 (br B, 19, 
exiehangeable), 8.52 (s, lH, exchangeable), 8.22 (d, Ja8.71 Hz, lH), 

ft 

7a89 (d, J~ 2.01 Hz, 1B), 7.58 (dd, J=2.0l, 8.71 Hz, lK), 7.05~6.98 

(~, lH), 6.89=6.85 (m, 2R). 

!xmm!!,e 1!· 7=Chloro~2=(4~fluorophenyl)~4=hydroxy~1,2,5,10~tetra­

hydr@pyridazi~o[4,5~bJquin~oline~1,10~dione. 

The filtrate saved from Example 25 vas diluted with water {800 
at) to give a light green suspension which was stirred for 3 hours. 

The suspension was filtered and the collected solids were washed 
~uccessively with water, methanol/ether and ether to give the title 

co~pound (0.910 g, 65%) as a grey powder 5 ap~ 353~356 °C; KS(CI): 358 

(H+H). .. 
AnalyGiS for Cl7H9ClrN303 • 2.00H20 • 0.06CB3S031h Calculated:. c, 

51.30; H, J.34; N, 10.52 Pound: C, 51.58; B, 3.0~; N, 10.47 

lH ~ 11.95 (br s, lH, exchangeable), 12.50 (br s, 1H, exchangeable}, 
8.15 (br d, JgS.26 Hz, lB), 8.07 (br s, 1!), 7.58 (br s, 2H), 7.43 (br 

~' Js8.26 H~, lH), 7.29-7.24 (br m, 2H). 

JJ:cmni!e ~l· 3~(4-Bromophenyl)-7-chloro=1~hydroxy~3,4,S,10-tetra­

hydropyridazino[4,5~b}quino~line~4,10-dione. 

A stirred suspension of 2~(4-bromoanilino)-6-chloro~l,l,4,9 

=tetrahydro~1!,~pyrrolo[3,4-b]quinoline~l,3,9-trione (1.00 g, 2.39ml) 
in a solution of methanol (500 ~L) and methanesulfonic acid (5~ mL) 

was refluxed for 16 hours am!! cooled. to room temperatmre. The 

resulting yellow suspension was filtered {the filtrate was saved f@r 

m;e in Example 28). The collected solids were washed vitb met:l1anol 

a~d then eth~r to give the title c@~poMnd (0.222 g, 22%) as a yellow 

powder, mp > 400 °CJ KS(CI): 420 (M+H). 
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~~ly~is for C17H91tPlH303 • 0.30B20: 

Calculated: c, 48.15; H, 2.~8; N, 9.91 

found: C, 48.15; B, 2 .. 36; N, 9.88 lH mm. 13.36 (s, lH, exchangeable), 
12 .. 51 (~, 1111, exchangeable), 8.25 (d, J~ 8.13. Dz, 1H), 8.19 (d, Ja 

1.55 Hz, lH}, ~.75~7.67 (m, 48), 7.60 (dd, J~l.55, 8.73 H~, lH) .. 

The starting 2~(4~brollocmilino)~6~chloro~2,l,4,9~tetrahydro 
~1,!~pyrrolo~[3,4~b]quinoline~l,3,9~trione was prepaired in the 

following manner: 

a. 2~(4~Bromoanilino)~6~chloro~2,3,4,9-tetrahydro= 

1!~pyrrolo[3~4=b]quinoline=l,3,9~trioneo 

To a stirred suspension of dimethyl7~chloro=4~hydroxyquinoline 

=2,3=dicarboxylate (1.90 g, 6.40 ml!!) and 4-bro~ophenyl hydrazine 

hydrochloride (10.0 g, 44.7 mlf) in ethanol (35 mt) was added 
triethylamine (7.1 mL, 51.1 mH). The resulting brown solution was 

refluxed for 22 hours during which time a tan precipitate formed. 

Thi~ mixture was cooled to room temperature and filtered to give the 
4~bromopbenyl hydrazine salt of the title conpound 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 cc~pound (1.15 g, 43%) as a tan 

powder, mp 393=394 °C; MS(CI): 420 (H+H). 
Analysis for Cl7H9BrClN303: Calculated: C, 40.77; H, 2.17; M, 10.04 

F@und: C, 48.52; H, 2.26; N, 10.00 

lH Nim. 13.84 (br s, lH, exchangeable)~ 8.71 {s, lH, exchangeable), 
8.23 (d, J~8.63 Hz, lH), 7.89 (d, J2f.98 Bz, lH), 7.58 (dd, Jgl.98, 

Sl.63 !b:, lH), 7.32 {d, J ... 8.10 H~, 28), 6.84 (d, J:..8. 70 Hz, 2K).; 

!~,!!Ii!! 28. 2-(4-Bronophenyl)-7-chloro=4~hydroxy-1,2,5,10~tetra­

hyd~opyrida~ino[4,5-bjquino-line-1,10-dione. 
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The filtrate saved from Example 27 vas diluted vith vater (550 

IUL) to give a tan suspension which vas stirred for 2 hours. 'll'he 

~uspension was filtered and vashed successively vitb vater, 

:nmetbamol/ether mull ether to give the title compo'lllld (0. 716 g, 72%) as 

a tan powder, mp 359~361 °C; !S(CI): 420 (M+B) • 

.Analysis for Cl7H9BrClN303 • 1.30H20: Calculated: C, 46.20; H, 2.64; 

H, 9.51 lomld: C, 46.26; H, 2.66; N, 9.37 

lH NHR 12.60 (br s, 11, exchangeable), 11.95 (br s, 1H, exchangeable), 

8.16 (d, J~8.61 Hz, li), 8.06 (d, J ... 1.67 Hz, Ut), 7 .. 64 (d, J ... 8 .. 78 Hz, 

2H), 1.55 (d, Js 8.78 Hz, 21), 7.43 (d, Jg 8.61 Hz, 11}. 

~miple ~· 7~Chloro~l~hydroxy~3~(2~methoxypheny1)~3,4,5,10~tetra­

hydropyridazino[4,5~b]quin=oline~4,10~dione. 

A stirred suspension of 6~chloro=2~(2~~etboxyanilino)~2,3,4,9~ 

tetrahydrc~l!~pyrrolo[3,4=b]quinoline-1,3,9=trione (1.78 g, 4.81 !IH) 

in a sol~tion of ~ethanol (285 mt) and ~ethanesulfonic acid (89 mL) 

was refluxed for 8 hours during which time a tan precipitate formed. 

the resulting suspension vas cooled to room te~perature and stirred 

f@r 16 hou~s. The suspension was filtered (the filtrate vas saved for 

use in Exam~le 30) and the collected solids were washed vith methanol 

and then ether to give the title compound (0.889 g, 50%) as a yellow 

powder, mp 356~359 °C; HS(CI): 370 (M+H). 

Anmlysis for C18H12ClN304 • L20CH30H: Calculated: C, 56.50; l!I, 4.15; 

N, lij.30 F~und: C, 56.50; B, 4.15; N, 10.55 

lH ~ 13.34 (s, lH, exchangeable), 12.45 (s, lB, exchangeable), 8.30 

(d, J ... 8.61 Hz, 11), 8.21 {s, lH), 7.63 (d, J~ 8.61 Bz, lH), 7.48 (t, 

J§8.10 Hz, lE}, 7.40 (d, J§ 7.46 I~, lH), 7.23 (d, J~0.10 Hz, lH), 

7.lij (t, J~7.46 Rz, 1H), 3.77 (s, 3H). 

The starting 6~chloro-2-(2-~ethoxyanilino)~2,3,4,9~tetrahydro-

1!-PYI'rolo-[J,4-bjquinolino-1,3,9-trione was prepared in the following 

!l!l'l.i!llUUlI': 
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a. fi~Chloro~2~(2~~etboxyanilino}~2,3,4,9~tetrahydro=1H~pyrrolo­

[l,4~b]quinoline~l,l,9~trione. 

To a stirred suspension of dimethyl-7achloro-4-hydroxyquinoline 
=2~3~dicarboxy~ate (0.218 g, 0.14 mH) and 2=methoxyphenyl hydrazine 
hydrochloride (0.900 g, 5.20 lllDH) in ethanol (4 mL) vas added 
tlri~thylruaine (0.83 mt, 5.9 !ll&M). The resulting brown solution was 
refluxed for 22 hours. The solution vas cooled to rocmi temperature 
and precipitation occurred to give a tan suspension which was stirred 
for 16 bc:mrs. The suspension was filtered and the collected solids 
were discarded. The filtrate was diluted with ethyl acetate (50 mL) 

mnd washed with hydrochloric acid (3 x SO mt, lN) and brine (50 mL). 
Concentration of the washed solution under a nitrogen gas stream gave 
a twm powder (0.527 g). This zu.terial vas refluxed in glacial acetic 

acid (5 mL) for 2 hours to give a thick tan suspension. This 
~uspension was cooled to room tmaperature and stirred for 16 hours. 
Th~ sMBpension was filtered and the collected solids washed with 
glacial acetic acid and then ether to give a tan powder (0.378 g). 
Thi~ material was stirred in a solution of water (5 •L) and methanol 

(1 ~t) to give a tan suspension which vas stirred for 16 hours. The 
suspension was filtered and the collected solids were vashed 
successively with water, methanol and then ether to give the title 

c~apound (0.126 g, 46%} as a tan powder, mp 390 °C (deconp.); MS{CI): 

310 fK+H). 

Analysis f~r C18H12C1N304 • 0.20H20: 

Calculated: C, 57.90; H, 3.35; N, 11.25 
round: C, 57.92; H, 3.48; N, 10.93 lB Nil 13.80 (br s, lE, 
exchangeable}, 8.23 (d, Jm 8.67 Hz, lH), 7.89 (d, J~l.98 Hz, lH), 7.79 

(s, :rn:, exchcmgeable), 7.58 (dd, J ... 1.98, 8.67 Hz, lH), 6.97 (d, Jg7.62 

H~, lH), 6.80-6.13 (m, 3H), 3.86 (s, 3H). 

!~ 30. 7-Chloro=4~hydroxy~2~(2~methoxypheny1)~1»l,5,10~tetra­

hydr@pyridazino!4,5-b]quin~oline=1,10~dione. 
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The filtrate $•tad fr<mi lxm1ple 30 vas diluted vi'th vater (600 
rmt) t© give a tam suspension which was stirred at 0 3 C for 1 hour and 
filtered to rmn.ove the solids. The filtrate was partially 
conc«mtrated ~der a nitrogen gas streau to give a white suspension. 

' Thi~ ~uspension was filtered and the collected solids were washed with 

vate~ to give the title compound (0.341 g, 191) as a white powder, mp 
347=349 °C; HS(CI): 370 (H+H). 
Analysis for Cl8H12ClN304 • 1.30H20 • 0.10CH3S03H: Calculated: C, 

54.00; i, 3.75; M, 10.43 round: C, 54.07; H, 3.33; N, 10.41 

lH NHR 12.68 (br s, lH, exchangeable), 12.00 (br s, lH, exchangeable), 

8.16 (d., J.., 8.61- Hz, Ui), 8.07 {s, lH), 7.48-1.40 (Iii, 2R), 7.32 (d, J.., 

1.59 H~, lH), 7.16 {d, Js8.31 Hz, lH), 7.05 (t, Je 7.59 Hz, lH), 3.75 

(s, JH). 

~J?.!__! 3}. 7~Chloro-4-hydroxy~2~(2=hydroxyphenyl)=l,2,5,10-tetra­

hydropyridazinoI4,5~bjquin-oline-1,lO~dione. 

A solution of 7~chloro~4~hydroxy=2=(2~methoxyphenyl}-1,2,5,10~ 

tetrahydro=pyridazino[4,5-bjquinoline=l,10~dione (0.288 g, 0.78 lllJM) in 

methanesulfonic acid (5 mt) was heated to 140 @C for 1 hours and 
cooled to roo~ temperature. The brown solution was diluted with water 
(5 mL) vhi~h caused an exother~ to 80 °C and a precipitate formed to 
give a brown suspension. This suspension was further diluted vith 

wat~r (10 mt) and filtered. The collected s@lids were washed with 

vat~r (25 ~L) and ether to give a brown solid (0.23 g). This material 
V&$ suspended in water (13 mt) and choline hyd~oxide solution (45 wt% 

in ~ethancl, 0.5 mL) was added to give a bro~-n solution. This 
soluticn was wan1ed to 50 °C for 2 hours and cooled to room 

teMperature. Hydrochloric acid (5 nL, lN) vas added t@ give a grey 

suspension. This sus,ension was filtered and the c@lleeted solids 
were washed with water and then ether to give the title ~ompound 
(0.225 g, 81%) as a grey powd~r, mp> 400 °C; MS(CI}: 356 (~+H). 
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Analysis for C17H10ClN304 • 0.80H20 • 0.10C4Bl00: 
Calculated: c, 55.35; H, 3.36; N, 11.13 

Fo'Und: c, 55.53; H, 3.00; N, 10.89 lH NHR 12.68 (s, lH, exchangeable), 

12.01 (s, lB, exchangeable), 9 .. 53 (s, lB, exchangeable), 8 .. 16 (d, 
e -

J,,.8.18 Hz, lH), 8.06 (s, lH), 7.46 (d, J.., 8.18 Hz, lB), 7.23 (wi, 2H), 
6.95 (d, Jc7.80 Hz, lH), 6.87 (t, J=7.17 Hz, lH). 

7=Chloro-4-hydroxy-3=(3=~ethoxyphenyl)~3,4,5,10=tetra~ 

hydropyridazino[4,5=b)quin=oline=4,10=dione. 

A stirred suspension of 6=chloro~2=(3=methoxyanilino)=2,3,4,9~ 

t~trahydro=l!=pyrrolo[3,4~b]quinoline~l,3,9=trione (1.85 g, 5.00 mM) 
in a solution of methanol (0.93 t) and Bethanesulfonic acid (93 mt) 

was refluxed for 16 hours to give a tan suspension. This suspension 

was cooled t@ room temperature and stirred for 24 hours. The 

suspension was filtered (the filtrate saved for use in Example 33) and 
the c@llected solids were washed with methanol and then ether to give 
the title compound (0.385 g, 21%) as a tarrpowder, mp 393-395 @C; 

!S(CI): 370 (M+H). 

Analysis for C18H12ClN304 • 0.50H20 • 0.05CE30H: 

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

i'ov.m.di C, 56.13; fl, 3. 11; N, 10.98 UU Nim 13.35 (s, lH, mc:chamgeable), 

12.47 (s, 1H, exchangeable), 8.28 (d, J~0.75 Ez, lH), 8.20 {d, J=1~83 

H~, !H), 7.60 (dd, Jgl.83, 8.75 Hz, 1H), 7.47~7.42 {t, J=8.06 Hz, 1H), 
7.28=7.26 (m, 2H), 7.01 (dd, Jel.38, 6.06 H~, 1H), 3.81 (s, 38). 

The starting 6~chloro~2=(3=methoxyanilino)=2,3,4,9~tetrahydro-

1!~pyrrolo~[3,4=blquinoline~1,3,9~tri@ne was prepared i~ the following 

wmner: 

a. 6-chloro-2-(3-methoxyanilino)-2,3,4,9-tetrahydr©-1!­

-pyrrolo[3,4~b~QUinoline-1,3,9-trio~e. 



71 

To a stirred suspension of dimethyl 7~chloro~4~hydroxyquinoline 

~2,l~dicarboxylate (4.61 g, 15.6 mM) and 3~lllethoxyphenyl hydrazine 

hydrochloride (19.10 g, 109 mH) in ethanol (84 EL) was added 
tri~thylm1ine (17.4 mL, 125 mH). The resulting brown solution was 

refl-wrced for 46 hours and cooled to room temmperature. Ethyl acetate 
(430 mL) was added to give a tan suspension. This suspension was 

f ilt~red to rmJilove the solids which were discarded. The filtrate vas 
washed with hydrochloric acid (3 x 750 mt, lN) which caused 

precipitation fron the ethyl acetate layer. This ethyl acetate 

~uspensio~ vas filtered to give a tan solid (0.940 g). The filtrate 

vas saved. The combined hydrochloric washes were reextracted with 

~tbyl acetate and these extracts were combined with the saved ethyl 

acetate filtrate from abovee This solution was concentrated to 
provide a solid vhich vas triturated with ether/ethyl acetate to give 
a ta~ suspension. This suspension was filtered to give a second crop 

of tan solid (1.60 g). 'l'be filtrate was concentrated to a solid and 
triturated with ether/ethyl acetate to give a suspension. This 
suspension was filtered to give a third crop cf tan solid (0.70 g). 

The solids saved from 'the above filtrations were combine~ (3.24 g) and 

refluxed in glacial acetic acid {32 mL) for 3 hours. The resulting 

susp~nsion was cooled to room tenniperature and stirred for 16 hours. 
This suspension was filtered and th~ collected solids were washed with 

glacial acetic acid, and then ether to give the title compound (1.93 

s~ 33 %) as a tan powder, mp 369 °C (deconinp.); MS(CI): 370 (M+I!). , 

Analysis for Cl8IU2ClN304 • 0. 50Ji20: 

Calculated: C, 57.10; H, 3.46; N, 11.10 
. rmmd: C, 57 .21; H, 3.53; N, 10.86 Ut MHJR 13. 75 (bl' s, l!lf, 

e~changeable), 8e5l (s, lH, exchangeable), 8.23 (d, J ... Q.69 Hz, lH), 

7.89 {d, JiSl.87 Mz, lR), 5.59 (dd, J,.. l.87, 8.69 Dz, lH), 7.08 (t, 

Jre7.96 Hz, U1l), 6.42-6.39 (m, 31!), 3.69 (s, 3R). 

!.!~!!! 33. 7-Chlorc-4-hydroxy-2-(3-methoxyphcnyl)~l,2,5,10~tetra-­

hyd~@py~idazino[4,5~bjquin=olin~=l,10-di@nc. 



\ .. > 

18 

The filtrate set aside and saved from Exmtple 32 was diluted vith 

wate~/ice (1.0 t) to give a brown suspension which was stirred for 16 

hour~. The suspension was filtered and the collected solids were 

va~bed with water and then ether to give the title conpound (1.04 g, 

56%) as a tan°povder, mp 312~315 °Ci HS(Cl): 370 (!+H). 

Analy~is for C18Hl2Cl.N304 • 0.20820 • 0.10CH3S03H: Calculated: C, 

56e80i H, 3.31; N, 10.97 Found~ C, 56.90; H, 3.55; N, 10.93 

lH IHR 8.17 (d, Js8.64 Hz, lB), 8.06 (d, J~l.71 Hz, l!), 7.43 (dd, 

J~l.71, 8.64 Hz, lH), 7.36 (t, Js8.49, lH), 7.15~7.12 (n, 2H), 6.93 

(d, Js8.49 H~, lH), 3.79 (s, 3H). 

I~~! 34. 7~Chloro-4-h.ydroxy=2={3~hydroxyphenyl)=l,2,5,10-tetra­

hydropyridazino[4,5=b]quin=oline=1,10~dione. 

A solution of 7-chloro~4~hydroxy=2~(J~nethoxyphenyl)-1,2,5,10 

=tetrahydropyridazino[4,5~bJquinoline=l,10=dione (0.600 g, 1.62 mH) in 

methanesulfonic acid (12 nt) was heated to 130-140 =c fer 3.5 hours 

and cooled to room temperature. Th~ br@w solution was diluted with 

water (36 mL) vhich caused an exotherm mnd a precipitate formed to 

give a brown suspension. This suspension was filtered and the 

collected solids were washed with water (50 ~L) and ether to give a 

broW!l solid (0.447 g). This material was suspended in water (26 mt) 

and choline hydroxide solution (45 wt% in methanol, 1.5 mt) was added 

to giv~ a brow solution. This solution was vamed to 50 °C for ·3,. 

ho~rs and cooled to room temperatur~. Hydrochloric acid (10 ~L, lN} 

vas added to give a brown suspension which was filt~red. The 

c©llected s@lids were washed with vater and then ether to give a brown 

powder (0.302 g). This brown powder was suspended in methanol and the 

rmmlting suspension concentrated to leave a brow solid. '?be solid 

was suspended in methanol and concentrated two additional times to 

give the title compound {0.260 g, 45%) as a brovn powder; mp 333 °C 

(d~c.); IS (CI) : 356 {M+H). 
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Analysis for C17i10ClN304. 1.0820. 1.40HC1: 

Cal&ulated: C, 48.1; H, 3.18; N, 9.89 

round: C, 48.5; H, 3.16; 00, 9.45 lB NHR 9.6 (br s, 1H, exchangeable), 

8.15 (br s, 1 H), 8.06 (br s, 16), 7.46 (br s, lH), 7.23 (br s, 11), 

6e95 (br s, 1~), 6.75 (br s, lH). 

!_xm_m2!_2 35. 7~Chloro~4~hydrcxy=2=(4=trifluorome'thoxypbenyl)~ 

lp2,5,10=tetrahydropyridazino~[4,5=b)quinoline~l,10-dione. 

To a stirred suspension of 3=carbo~thoxy~7~chloro~4-hydroxy­

quinoline~2~carboxylic acid N~2=(4=trifluoromethcxyphenyl) hydrazide 

(600 mg, 1.3 ml!!) in Dethanol (85 mL) at cmabient temperature vas added 

ooethanesulfonic acid (3 mt). The reaction mixture vas heated to 
r~flux for 68 hours during which time a slight precipitate formed. 

'!he solid vas reacved by filt~ation. Vate~ (150 ~L) vas added to the 

filtrate to produce a light suspension which was isolated via vacuum 

filtration and dried over phosphorous pentoxide to provide the title 

conpound (467 mg, 84%) as a peach colored solid, mp 320~322 °C; IS 

(CI)~ 424 (!+Ill). 

Analysis for CrnH9N3o4F3c1 . 0.8 n2o: 
Calculated: C, 49.34; H, 2.44; N, 9.59 

l l@tmd: C, 49.01; H, 2.10; N, 9.55 H NXR 12.90 (s,lH, exchangeable), 

12.07 (lbr s, lH, exchangeable), 8.16 (d, J,.. 8.64 Hz, lB), 8.06 (s; 

lB), 7.71 (d, 2H, J ,.. 8.82), 7.45 ~ 7.50 (m, 3H). 

The starting 3-carbomethoxy-7~chloro~4~hydroxy quinoline= 

2~carboxylic acid N-2-(4-trifluoromethoxyphenyl) hydrazide was 

prepared in the following ~anncr: 



.. 
I . 
..._~ 

80 

To~ ~tirred sud~ttnsion of .dimethyl 1~chloro~4~hydroxy quinoline~ 
2,3~dicarboxylate (1.0 g, 3.38 mH) in water (20 mt) was added an 
aqueou~ solution of sodium hydroxide (0.27 g, 6.75 ~). Upon 
addition, the suspension dissolved. 'J.'he reaction nixture was warmed 
to 60 ®C for t hour. After this time the reaction was cooled to room 
te~perature and acidified vith concentrated hydrochloric acid. The 
product vas 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 COllllpound as a crude solid 

·, 

(900 mg). This aaterial was purified by recrystalization employing an 
ethyl acetate/hexane co-solvent system to provide the title co~pound 
(571 mg, 60%} as a white solid mp 296 °C (dee); XS (CI) 8 238 (M~H). 

Anllalysis for C12HaH05Cl • 0.45 CH3C02CH2CH3 & 0.10 H20= 
Calculated: C, 51.30; H, 3.68; H 4.34 

]. 
Found~ C, 51.28; H, 3.62; N 3.97 H NHR 8.22 (d, J a 8.1 Hz, lH), 
7.92 (d, J"" 1.8 Hz, lH), 7.28 (dd, J ... 8.7, 1.8 Hz, UI), 3.90 (s, 

JH)-. 

b@ 3~carbome'thoxy~7-chloro-4~hydroxy quinoline=2=carboxylic acid N-2-
( 4~trifluoromethoxyphenyl)hydrazide. 

·The free base of 4-(trifluoromethoxy)phenyl hydra~ine was 
p~epared from the hydrochloride salt by treatment of the suspended 
~alt (400 mg, 1.75 Wt:) in ethyl acetate (50 mL) with 2N sodim1 
hydrcxide(50 mL). The organic layer vas separated, dried over 
miagnesimn sulfate and concentrated in vacuo to p~ovide the free base 
of 4=(trifluoromethoxy)phenyl hydrazine (325 mg, 1.69 !di). This 
~at~rial was placed into anhydrous tetrahydrofuran (5 mt) and cooled 
to 0 °C 11Ulder a nitrogen atWlosphere. Concurrently, J~ca.rb011ethoxy~ 
7~chloro~4~hydroxyquinoline~2-carbonyl chloride was prepared fron 
3=carbcmethoxy~7~chloro-4-hydroxyquinoline-2-carboxylic acid (121 mg, 
0.43 ml) by heating to 60 °C in thionyl chloride (4 nL). After 3 
ho11u·s the crude acid chloride vas isolated by disU.lling away tbe 



~xcess thionyl chloridee The crude3~carbomethoxy~7~cbloro~4= 

hydroxyquinoline~2~carbonyl chloride (130 mg, 0.43 ml!!!) vas then placed 

in anhydrous tetrahydrcfuran (l !ML) at ambient tmmperature and added 
via cminula to the 4~(trifluoromethoxy)pbenyl hydrazine solution. 

After 30 minut~s the reaction mixture was poured into 1.0N 

hydrochloric acid producing a precipitate. The solid vas isolated to 

yield the title compound (185 •g, 95%) as mD. off=vhite solid, mp 

346~350 °C; KS 456 (K+H). 1u NHR 12.67 (s, 1H, exchangeable), 10.79 

(~, lB, exchangeable), 8.31 (br s, 11, exchangeable), 8.13 (d, J = 
8.61 Hz, lH), 7.83 (d, J = 1.76 Hz, lH), 7.48 (dd, J s 8.61, 1.76 Hz, 
11), 7.21 {d, J ~ 8.50 Hz, 2H), 6.94 (d, J ~ 8.50 Rz~ 2H), 3.70 (s, 

lH). 

!!_~R!! 36. 7~Chlorc-3-(3=chloro~4=~ethoxyphenyl)~1=hydroxy-

3~4,5, 10=tetrahydropyridazino= [ 4,5=blquinoline-4, 10=dione. 

A stirred solution of 3=carbol!lllethoxy~7=chloll"o=4=hydroxy= 
quinoline~2=carboxylic acid ~=2-(3=chloro=4~methoxyphenyl}hydrazide 

(2.25 g, 5.16 1!!RM) in methanol (1.13 L) and methanesulfonic acid (113 
~t) was refluxed for 1 hour during which time a brown precipitate 

fonimed. This suspension vas cooled to room temperature, stirred for 

16 hours mad filtered (the filtrat~ was saved for us~ in Exmnple 37). 

The collected solids were washed with methmnol and then ether to give 

the title co~pou.md (0.153 g, 7%) a~ a yell@v p©vder, ~p 395~396 •c, 
:!S(CI): 404 (lfi+li). 

Analysis fc~ Cl8H11Cl2N304 • 1.20120: 

Calculated: t, 50. 71; H, 3.17; N, 9.87 

fcnmd: Ct 50.33; H, 2.87; lNI, 9.61 rn tml 13.36 (s, lH, exchangeable), 

12.50 (s, lH, exchangeable), 8.28 (d; J~8.18 H~, lB), 8.22 (d, J2l.74 

H~, lH), 7.77 (d, J~2.42 H~, lH)» 1.67 (dd, J~l.42, 8.91 E~, lH), 7.62 
(dd, J~l.74, 8.78 Hz, lH), 7.30 (d, JgS.91 Hz» lB), 3.94 (s, 38). 
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The starting 3scarbomethoxy~7~Chloro~4~hy~roxyquinoline~ 

2=ca.rboxylic acid H~2~(3~chloro~4~methoxyphenyl)hydruide was prepared 

in 'the following manner: 
ae l=Chloro=4~methoxyphenylhydrazine 

A ~elution of 3~chloro~p~anisidine hydrochloride {10 g, 52 mM} in 

hydrochloric acid (48 mt., 12N) was cooled to =10 •c. A solution of 

~odiwm nitrite (3e56 g, 52 IIK) in water (19.5 nL) was slowly added to 

th@ reaction such that the temperature did not exceed =5 •c& 'rbe 

reaction ~ixture was then stirred for 1 hour at O •c. The resulting 

diazoniWfil salt solution was then added to a cold 

(0 ®C, ice bath) solution of tin chloride dihydrate (44 g, 193l!!IM!) in 

hydrm:hlmdc acid (.29 mt, 12N) at a rate such that the temperature did 

not exceed 5 @C. A purple focmiy suspension was fonlled and, after 

adding water (20 11L), the mixtm:e was stirred for 3 bmu:s at 0 @C. 

The purple solids were filtered, washed with ethyl acetate and then 

added to a~ueous sodiWll bicarbonate solution. The resulting ~ixture 
wa~ partiti©ned 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 fro~ the 

initial filtration and the ethyl acetate from the washes of the tin 

salts· were cW111bined, dried over ~agnesium sulfate mid concentrated to 

pr@vide the title compound (4.49 g, 51i) as a brown solid; !S(CI) : 

172 (X~1) lB Nm.t 6.94-6.90 (m, 2H), 6.71 (dd, Jg 2.70, 9.00 Hz, lH), 

3.73 (s, 3H). 
b. 3~carbomethoxy=7~chlorc~4~hydroxyquinoline-2~carboxylic acid 

N~2=(3~chloro=4~methoxyphenyl)hydrazide. 

To a solution of 3-chloro-4-~ethoxyphenyl hydrazine (4.26 g, 24.7 

~) in 35b.) in tetrahydrfuran (200 mt) was added a solution cf 3~ 

carbomethoxy~7-chloro-4-hydroxyquinoline~2=carbonyl chloride (3.54 g, 

11.8 ml, as prepared in lxrunple 35b.) in tetrahydrofuran (100 mt) at 0 

®C. 'l'he resulting yellow suspension was stirred at 0 @C for 30 

~i~utes and diluted with water (200 ~L) to give ~ yellow solution. 
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This solution vas further diluted with hydrochloric acid {600 at, 1N) 

to give a tan suspension which vas stirred for 1 hour. '.rhe Bmpmasion 

va~ filtered (the filtrate vas saved) and the collected solids were 
washed with water and then ether to give the title conpound (2.30 g, 

& 

45%) as a tan powdler, HS(Cl): 436 (H+H), which was used above in tile 

1ynthesis described for 7~chloro=3~(3~cbloro=4-methoxyphenyl)-1-
hydroxy~3,4,5,10=tetrahydropyrida~zino[4,5~b]quinoline~4, 10~dione. 

lH Nllll 12.69 (s, lH, exchangeable), 10.72 (s, 1H, exchangeable), 8.14 

(d, J~8.50 Hz, lH), 8e00 (br s, lB, exchangeable), 7e76 (s, lH), 7.48 
(d, J,,,,8.50 Hz, UI), 7 .05 (d, J ... 8.80 Hz, 111!), 6.98 (d, Jeo2.28 Hz, 111), 

6.85 {dd, J~2.28, 8.80 Hz, lH), 3.78 (s, JB), 3.70 (s, JR). 

After sitting for five days, -further precipitation occu.rirnd in the 

above saved acidic filtrate. The solids were collected to provide 

mmterial (1.80 g) consisting of a mixture of the title compound (60%), 
1~chloro~2~(3~chloro=4=methoxyphenyl)=l=hydroxy=l,2,5,10-

tetrahydropyridazino[4,S-biquinoli~e-1,10=dione (35%) and 

7=chloro=3={3=chloro~4~methoxypheny1)=1~hydroxy=3,4,5,10-tetra­

hydropyridazino[4,5-bjquinoline~4,10=dione (5%). 

!!_ample 37. 7-Chloro~2~(3-chloro=4-methoxyphenyl}=4=hydroxy-

1~2~5t10~tetrahydropyridazino~[4,5=bjquinoli~e-1,10=dio~~. 

The filtrate saved from Example 36 was concentrated to 

approxi~ately 500 mL and diluted with water/ice (1.1 L) to give a 
light g~ee~ suspension which was sti~red for 3 hours. The suspension 

·was filtered and the collected solids were resuspended in water {500 

~t) and stirred for 16 hours. This suspension vas filtered and the 

collected solids were washed successively with water,acetonitrile/ 

~ther and then ether to give the title compound {l.42 g, 68%) as a 

green powder, mp 348-351 °C; !S(CI}: 404 (!+H). 
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Analysi~ for C18H11Sl2N304 • 1.20H20 • O.SOCH3S03B: 

Calcula:ted: C, 46.S~l; H, 3.27; M, 8.87 

!@umd: c, 46 • .54; B, 2.96; N, 8.91 :rn ND 12.82 (br s, 1H, 

~~clum,geable), 12.05 (br s, lB, exchangeable), 8.16 (d, J~9.01 Hz, 
6 

15), 8.06 (d, Jml.56 Hz, lH), 7.64 (d, Ja2.37 Hz, lH), 7.52 {dd, 
Ja2.31s 8.89 Hz, lH), 7.45 {dd, Jsl.56, 9.01 Hz, lH), 7.23 (d, Js8.89 

~~ 11), 3.91 (s, 3H). 

!xamp~ 1!· 7~Chloro-2~(2~methoxypyrid~5~yl)~4~hydroxy=1,2,5,10-

tetrahydropyridazino[4,5-b]~quinoline-1,10~dione. 

To a cold {ice bath) stirred solution of 5~hydrazino-2-

wethoxypyridixne (0.839 g, 6.03 llB) in anhydrous mr (40 mt) was added 

dropvise a solution of 3-ca~bomethoxy~7~chloro~4~hydroxy quinoline-2-

carbonyl chloride (1.67 g, 5.59 mM) in Tllll (40 aL). After stirring at 
0 ®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 water/ethyl acetate (30 !iD!./40 ml.) and the pH of the 

re~ulting mixture adjusted to 4 by adding 2N sodium hydroxide. 'Jl'he 

re~ulting mixture was filtered and the collected orange solid vas then 

triturated in warm methanol (10 mL) and filtered to separate the title 
co~pound (0.17 g, 5.7%) as a brc~"D solid, Mp 235~237 ®C (dee); KS{CI): 

371 {H+H). 

Analysis for C17B11ClH404 • l.45H20 

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

i'mmd: C, 51.26; ii, 2.95; N, 14.18 lK mm U.88 (br s, UI, 

exchangeable), 12.09 {br s, UI, exchangeable), 8.34 (d, J ... 2.24 Hz;' 

1H)v 8.16 (d, J,,.7.6 Bz-, lH}, 8.05 (s, lH), 7.85 (dd, J,,.S.1_, l.24 H~, 

lH), 7.46 {d, J ... 7.6 lb:, 111), 6 .. 93 (d, J ... a.1 u~, -u1), J~sa {s, 3H). 

'!'he starting 3~carbo~ethoxy-1~ehloro-4-hydroxyquinoline~2-

carbonyl chloride and 5-hydrazino~2-methoxypyridine were prepared in 
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Aft~r refluxing a mi:ture of 3=carbomethoxy~7=chloro~4= 

hydroxyquinoline=2~carboxylic acid (1.56 g, 5.6 ml) and thionyl 

chloride (5 •t, 68.5 lillH) in nethylene chloride (12 mL) for 2 hr, the 

re~ulting cloudy solution was concentrated to leave a ~olid. This 

re~idue vas diluted vith Tll!l and reconcentrated to leave a solid vhich 

vas again treated with THF and concentrated to leave 'the crude title 

coDpound (1.67 g, 100%) as a cream colored solid. 

T@ a stirred cold {=W °C) solution of 5~uino-2=methoxypyridine 

(5.01 g, 40.4 onB) in concentrated hydrochloric acid (50 ml.) was added 

dropvise a solution of sodiWl!I nitrite (2.9 g, 42 llM) in water (10 mL). 

After stirring at ~10 °C for 10 min, the reaction mixture was added in 

portions to a cold (~20 °C) stirred solution of stannous chloride 

dihydrate (22.9 g, 101 ml) in concentrated hydrochloric acid {15 mL). 

The resulting thick mixture was diluted with water (10 mt) and 

conc~ntrated hydr©cbloric acid (15 mt) mid stirring at ~10 °C was 

contin~ed f@r an additional 1 hr. The mixture was then filtered and 

the collected solids washed with ether (three 40 nt portions) and 

dried in vacuo to afford the crude hydrochloride salt (7.03 g, 125%) 
of the title compou.nd as a pink solid. A portion (3.97 g, ca. 22 mH) 

of this 11aterial was suspended in ethyl acetate/ether (75 mL/25 nt) 

a~d 2N sodiWIR hydroxide was added to the resulting stirred smspension 

u.mtil the pH reached 6.5. After stirring for 15 ~in, the the organic 

phase was separated and the aqueous phase was extracted twice with 50 
mL portions @f ethyl acetate/ether (1:1). The organic phases were 
combined, dried (lgS04), filtered and concentrated to leave the title 

c~Mpownd (0.839 g, 27%) as a crude ~olid which was used without 

further purification. 
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~:r:p__2!,e 39 

1~Chlo~o~4~hydroxy~2-(4~nethoxy~2~methylphenyl)-l,2,5,lO~tetra­

hydropyridazino[4,5~bJquinoline-1,lO~diones 

@ 

To a stirred sw;pension of 7~chloro~3~oothoxycarbonyl-4=oxo=1,4= 
dihydro~quinoline~2~carboxylic acid N~2~{4=maethoxy~2~~etbylphenyl) 

hydra~ide (3.0 g, 7.2 mH) and the solids (0.6 g,1.6 ml, of a ~ixture 
consisting of 7~chloro~4-hydroxy=2~(4=methoxy=2=methylpbenyl) 

~1~2,5,10~tetrahydropyridazino[4,5=b}quinoline=1,10~dione and 

6=chloro=2={4~methoxy=2=methylanilino)=2,3,4,9=tetrahydro~ 

1!=pyrrolo~[3,4=b)quinoline~l,3,9~trione) collected from the 
concentrated filtrate described in Example la) bel~v in methanol (500 
mt) vas added methanesulfonic acid (50 mL) 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 

su~pension v~s filtered to give a solid (2.8 g, 100%). 

Recrystallization of this material from boiling methanol (500 ~L) gave 

the title cmapound as a white powder (1.7 g, 61%), mp 354=356 c. 
Analysis for Cl9Bl4ClN304 • 1.5 H20 • 0.2 CH30H • 0.2 {C2H5)20: 

Cal~ulated: C, 55.60; K, 4.62; N, 9.73 

round: c, 55.25; H, 4.35; N, 9.60 

lH NMR (DHSO-d6): 12.74 {br s~ lH, exchangeable), 12.00 {br s, lk~ 

®~changeable), 8.16 {d, J 8 8.8 Hz, lB), 8.06 (s, 1H), 7.46 {d, J ~ 

8.8 H~, 11), 7.21 (d, Jg 8.6 Hz, 11), 6.91 (s, lH}, 6.85 (d, J ~ 8.6 

H~~ lH), 3.79 (s, 3H), 2.08 {s, 3H). 

The starting 7=chloro=3=methoxyca~b~nyl~4~@xo~l,4-dihydroquinoline-

2=rta:rboxylic acid N·~-( 4-methoxy=2=niethylphenyl)hydra:dd.e was prepared 

in th~ following manner: 

~) 7~Cbloro~3~methoxycarbonyl-4~~xo~1,4-dihydroquinoline-2~carboxylic 

acid N=l= ( 4-nethoxy-2-met.hylpheny~ hydra:dde. 
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4~Methoxy=2=methjlphenylhydrazine hydrochloride (4.7 g, 25 mM) vas 
partitioned between diethyl ether (300 mt) and 2N sodi'IJ]ln hydroxide (50 
oot). The ether layer was separated and the aqueous layer was 
~xtracted vi'th an a.dditional portion of ether (300 mt). The coD111.biood 

~ 

ether extracts were dried (Ma2S04), filtered and concentrated to leave 
the free hydrazine as a yellow powder. This hydrazine was dissolved 
in anhydro'l!lS tetrahydrofu~an (180 ~L). After cooling the resulting 

amber solution to 0 C, a solution of 7~chloro~3~methoxycarbonyl~ 

4=o>m=:U.,4~dib.ydlroquinolbu!~2~carbonyl chloride (3.0 g, ll.0.0 mH) in THJ' 

(90 ~L) was added dropvise over 15 Binutes. Vb.en the addition vas 

completed, the resulting yellow suspension was stirred at O C for 30 

minutes and then at room temperature for 2 hr. The reaction •ixture 

was quenched by adding ~200 g of water/ice followed by 500 wt of cold 

1N hydrochloric acid. The resulting yellow suspension was stirred for 

1 hr and the yellow solids were collected via filtration, washed with 
water and then ether and air dried to provide the title compound as a 

vhite powder (3.3 g, 79%). The filtrate was partially concentrated to 

remove most of the !HF and the resulting suspension was filtered to 

p~ovide cw additional = 0.6 g of solids consisting (HPLC analysis) of 

35% of 7=chloro-4-hydroxy~2~(4=methoxy=2~nethylphenyl)-1,2,5,10-

tetrahydro=py~idazino[4,5-b]quinclinc-1,10-dione and 65i of 

6=chl@ro~2-(4~~cthoxy-2-methylanilino)~2,3,4,9-tetrahydro-1!!-PYrrolo­

[3,4=bjquinoline~l,3,9-trion~. 

The 7~ehloro-3-methoxycarbonyl-4-oxo-l,4-dihydroquinoline-2~carbonyl 

chloride used in Examnple 39a was prepared in the following manner: 

b) 7=Chloro-3-methoxycarbonyl-4-oxo~l,4-dihydroquincline-2=carbonyl 

chloride. 

To a stirred suspension of 7-chloro-3=~ethoxycarbonyl-4-oxo-l,4-
dihydroquino-line-2-carboxylic acid {prepared from the diester) 

(35.0 g, 0.124 K) in alcohol free chl@~cfonJ!l {850 mL) Wllder nitrogen 
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was added thionyl chloride (60.3 g, 37 mL, 0.507 M) in one portion. 

Th~ r~sulting nixture was refluxed until solution occurred (1.5 hr). 

After cooling to rooe temperature, the solution was concentrated using 
a rotal'J evaporator (bath temperature s 25 C) to give & tan solid. 

6 

'l'hi.i; uterial vas dried in vacuo at romm temperature for two days to 

provide the title acid chloride (34.7 g, 93.2%) as a tan solid. 

Th~ 2=me1:hyl~4~metho:xyphenylhydrazine hydrochloride used in Example 

39a was prepared in the following manner: 

c} 2=Kethyl~4=methoxyphenylhydrazine hydrochloride. 

A solution of sodium& nitrate (5.60 g, 81.2 mH) in water (56 mL) was 

added in the course of 20 minutes to a mechanically stirred suspension 
@f ~=methyl~4=methoxyaniline {10.42 mL, 81.0 mff) in a mixture of 12N 

HCl (60 nt) and water (64 BL) maintained at ~5 C. The dark solution 

vas c@oled t@ ~15 C over 15 minutes and a solution of SnC12.2H20 (53.3 
g, 236.2 ml) in 12N HCl (36 mL) was added over 30 minutes, the 
temperature being maintained between ~15 and ~10 c. The pink 

~uspension vas stirred at ~15 C for 30 ~inutes and ethanol (25 mt) vas 
added dropwise. The suspension was stirred at ~15 C for 3 hours and 

filtered under N2(g)~ The filtration was done at ~10 C (jacketed 

funnel) and took 2 hours. The cake was sucked dry an~ washed with 50% 

ethanol/ether (200 mL) and ether (500 nt). 'l'he solid was dried under 
a N2(g) stream for 20 hours to give the hydrochloride salt of the 
title co~pound (8.60 g, 56%) as a grey powder, ~p ~ 107 (decomp.); 

MS(CI). : ll.52 (K+H). 

Analysis fer C8Hl2N20 • HC1 • H20: 

Calculat~d~ C, 46.49; H, 7.32; N, 13.55 

Found: C, 46.46; H, 6.92; N, 13.00 
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300 IRz !H Nim. (bl$6~a6): 10.01 (s, lH, exchangeable), 7.48 (br s, 

11, @xchangeable), 6.94 (d, J~B.8 Hz, 1H), 6.77~6.74 (a, 2H), 3.70 (s, 

3H) 5 2o19 (s, 31). 

~~e 39(!1 

h ~ltemte &J!lthesis of J:chJ.ctr~~!"'!t~S?.__mar}>ony1~4~oxo~!,_,4~ 

dib:tdroguino!!ne,:_2:.car!>2!?1!£ ac!,9!!.:~~< 4~~_!J:~~th?lfb-!nJVll 

~dtazt~e i1 provided below. 4-Methoxy~2~aethylphenylhydrazine 

hydrochloride (11.38g, 60.32!111) was suspended in dry tetrahydrofuran 

(264 ooL) under argon and treated vitb 2,6=1utidine (14.06 mt, 

120.6idl!). This reaction aixture was cooled in an ice bath and a 

solmtiom of 7=chloro~3=~ethoxycarbonyl=4~oxo=l,4~dihydroquinoline~ 

2~carbonyl chloride (18.14g, 60.32m.M) in THl (328 mt) vas added at a 

~at~ to maintain the reaction temperature at 2-s0c. After the 

addition was completed, the reaction mixture was stirred 25 minutes at 

0=20C and then added with stirring to ice cold 1.0 N ICl (1300mL). 

Sti~ring was continued for several hours until the mixture became a 

free fl@ving suspension. The solids were filtered off, vash~d with 

water and air dried to give the title compoWld {17.57g, 70X} as a tan 

~olid 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} in the above procedure. 

Ex~!e_~ 

7~Chloro~4=hydrmi:y-2=( 4-111u?tboxy-2-1u?thylphe:nyl) ~1, 2, 5, :W-tetra­

hyd~opyridazino [ 4, 5-b) quinoline-1, 10-dicne N-methylglueamine salt. 

7=Chloro-4~hydroxj'=2~(4~meth~xy-2-~ethylphenyl)~l,2,5,10-tetrahydro~ 

pyridad.nc~ [ 4, 5-b] QUinoline-1, 10-dione ( 0. 4.5 g, 1. 11 mM) was stb:red 

in ~ethanol (20 mL) a~d N-Methyl-~-Glucamine (0.23 g, 1.17 ~K) was 

added to give a clear yellow solution. This s@lution was c@ncentrated 
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and the residue ~~· dissolved in water {20 nt) to give a yellow 
~olution. "rhis solution was filtered through a Gellman 0.45 mu 
Acrodisc and concentrated to give a yellow residuee The residue vas 

triturated with 2-propanol (20 mt) to give a yellow suspension. The 
0 

~olids were collected and washed with 2~propanol to give the title 

cooopolllld (0.20 g, 29%) as a yellow powder, •P ~ 177 C (deco•p.). 

Analysis for C19H14ClN304 • C7Hl8N05 e 1.5120: 

Calculated: C, 51.53; H, 5.65; N, 9.24 
Fo~d: C, 51&17; H, 5.28; N, 8.88 

300 Dz 11 ND (DHSO~d6): 8.14 (s, 1l.H),-6.10 (d, J ... 8.6 iiz, lH}, 7.33 

(d~ Jg8.6 Hz, lH), 7.06 {d, JB8.0 H~, 1H), 6.76 (br ~, 28), 3.84 (m, 

11), 3.16 {s, 3H), 3.65-3.56 (m, ~H), 3.48~3.38 {~, 3H}, 2.95-2.87 (n, 

2H), 2.51~2.46 (~, 31), 2.02 (s, 3H). 

!Xant!!e 4!, 

7~Chloro~3~(4~chloro~2=methylpheny1)~4=hydroxy-3,4,5,10-tetrahydro­

pyridazino[4,5~b]quinoline=4,10~dion~. 

1=Chloro=3=mcthoxycarbonyl-4-oxo-l,4-dihydro~uinoline~2-carboxylic 

~cid ·N=2=(4=chloro~2~methylphenyl)bydrazide (2.00 g, 4.76 mM} vas 

suspended in methanol ( 1. 0 L} airnd metlh.anesu.lfonic acid ( 100 mL) was 

added at a fast dropwise rate with go@d stirring. The resulting 

yellow suspension vas refluxed for four days to give an orange 
sol~tion. ~ethanol (500 mt} was distilled off ruid the concentrated 

~olution was cooled to roe~ te~perature to give a yellow suspension. 

This suspension was filtered (the filtrate was saved f@r usa in 

Example 42). The collected solids wer~ washed with methanol and ether 
t~ give the title compound (0.72 g, 39%) as a yellow powder, ~p 

336~339 C; IS(CI} : 388 (M+E). 

Analysis for C18E11Cl2~303 • 1.15H20 : 

Calculated: C, 52.87; H, 3.27; N, 10.28 
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round: c, 52.51; H, 2.87; N, 10.12 

300 KHz 1B NHR (DHSO~d6): 13.40 (s, lH, exchangeable), 12.55 (s, lE, 

~xchamgea.ble), 8.30 (d, Ja8 .. 8 Hz, 111), 8.20 (s, lH), 7 .. 62 (d, .J ... 8.8 
E~, lH), 7.53 (s, lB), 7.43 (s, 2H), 2.16 (s, 3H). 

!X~J!.l_tl2 

7~Chloro~2~(4=chloro~2~methylphenyl)=4~hydroxy~1,2,5,10=tetra~ 

hydropyridazino[4,5=b]quinoline~l,10=dione. 

Tb~ saved filtrate from Example 41. was diluted with water (l.O L) and 

the resulting suspension was stirred for 2 hours. The solids were 

collected and washed with water and then ether to give the title 

coapomnd (0.54 g, 29%) as an off~white powder, ~p 355~357 C; MS(CI) 

388 (M+H). 

Analysis for C18H11Cl2N303 • 0.20H20 : 

Calculated: C, 55 .. 18; H, 2.93; ~' 10.72 

found: C, 55.00; H, 2.62; N, 10.66 

300 MHz 1H Nim\ (DMSO-d6): 12.84 (br s, lH, exchangeable), 12.01 (br s, 

1H, exchangeable), 8.16 {d, JgS.6 Mz, lH), 8.07 (s, lH), 7.47-7.33 (m, 

4H), ·2.12 (s, 3H). 

Alternatively, the title co~po!lW!d was prepared by the following 
procedure described generally in Scheme 6 and similar conditions to 

that described in Example 82 wherein to a stirred suspension of 

2~pyrrolidinocarbamide=7~chloro=4-hydroxy quinoline 3=carboxylic acid 

i~ THF was added DCC. A THF solution of N-t-butoxy carbonyl=N'-4-

chloro=2=methylphenyl hydrazin~ wa$ i!!!llUilediately added to the above 

suspension. The reaction ~ixture vas stirred at room temperature for 

4 hours. Upon completion of th~ ~~upling (after monitoring by an 

appropriate chro~alographic method - e.g. TLC or HPLC) the-byproduct 
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urea was removed ~ia·vacv.mm filtration.. Partial purification by flash 
chr~tography employing 5% methanol/C12c12 yielded the desired 

hydrazid@e To the hydrazide suspended in TBr was added 
~ethane~ulfonic acid. The reaction was stirred at room temnperature 
for 24 hours and then poured into ice water. The resulting 
precipitate va~ isolated, dried and triturated/sonicated with !llllethanol ~ 

and i~olated to yield the title compound. 
The 1tarting 2~pyrrolidinocarbamide~7=chloro-4~hydroxyquinoline~3-

carbozylic acid and related starting materials were prepared according 
to the procedures described for example 82a mid b (infra). 

The ~tarting N=t=butoxycarbonyl~N1-4=chloro=2-methylphenyl hydrazine 
was prepared in the following manner: 

To a suspension of 4~chloro=2=•ethyl=phenylhydrazine (992 ng, 

6.33 HM) and potassium carbonate (1.44g, 10 •• 4 HM) in saturated 
aqueous sodimm bicarbonate solution (U ML) was added a solut.ion of 
di=t$butyl dicarbcnate (1.52g, 6.96 l!U!I) in TBF (24 HL). After 2.5 

hour~, the •ixture was partitioned between diethyl ether and the 
aqueous layer. The organic extracts were combined and washed with 

water and brine, dried (KgS04), filtered and concentrated in vacuo. 
The crude 1!Dlaterial was purified by flash eolmum chro~atography with 

25% diethyl etber-hexames as eluant yiP.lding the title co~pound 

(l.56g, 96%) as a tan solid, HS{CI); 256,(H). 300HH2 H NHR (DKSO-d6); 

8.8l(br S, lH), 7.l7(br S, lR), 7.00-7.0S(m, 2H), 6.55-6.62(m, lR)i 
2.09(s, 3H), l.41(s,9H). 

~J!!e~41 

7aChloro=2~(2,4~dimethylphenyl)~4-hydroxy-l,2,5,l0-tetrahyd~o= 

pytid.azint!>[4,5=b]quinoline~l,10-dione. 

1=Chloro~3=methoxycarbonyl~4-oxo-1,4~dihydroquinoline~2-carboxylic 

acid N=2~(2,4-diaethylphenyl}hydrazide (3.80 g, 9.50 mH) vas suspended 

in ~etha~ol (330 mL) and aethanesulf@~ic acid (83 mL) vas added at a 
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fast dr@pvise rate ~ith good stirring. '?he resulting orange 
fi~pen~ion va~ refluxed for 20 hours to give an aaber solution. This 

~olution wa~ cooled to room temperature and water (15 mL) vas added 

dropvise to give a yellow suspension which vas stirred for 2 hours. 
a 

!he ~olids were filtered off and the filtrate vas diluted vith water 
(300 ~t) to give a yellow suspension which vas stirred for 20 hours. 
Th~ ~olids were collected and vashed with water, methanol/ether, then 

ethex to give the crude title compound (1.80 g). Recrystallization 
f~o~ methanol gave the title coapound (0.58 g, 17%) as a tan povder, 
~p 8 349~351 C; MS(CI): 368 (l+H). 

An~ysis for C19H14ClN303 • H20 • 0.5CH30H: 

Calculated: C, 56.25; M, 4.34; N, 10.06 

round: C, 56.01; B, 4.36; N, 9.90 

300 :ttm:z lH NKR (D!SO-d6): 12.72 (br s, lH, exchangeable), 12.02 (br s, 
lH, exchangeable), 8.16 (d, Ja8.7 Hz, lH), 8.06 (s, 1H), 7.46 (d, 

J~S.7 Hz, lR), 7.18 {m, JH), 2.33 (s, 3H), 2.07 (s, 3H). 
Tb~ starting hydrazide was prepared from the corresponding acid 
chloride which was prepared from the corresponding diester. 

~_J!1!L_,43a 

Alternatively, the title compound vas prepared according to the 
general procedure described in 42a except using the appropriate 
N=t=butoxy carbonyl-N'~2,4~dimethyl phenylhydrazine vhich vas prepared 
as described in 4la except 2, 4=dimethyl phenylhydrazine was reacted 

with di~t~butyldicarbonate. 

J~am.R1£...!! 
7~Chloro~2-(3,4-dihydroxyphenyl)-4~hydroxy-l,2,5,10~tetrahydro~ 

pyrida~ino[4,5-b~quinoline-1,lO~dione. 
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~1no~[4,S~b)quinolib~~l,10~dione (lsOO g, 2.50 mK) vas refluxed in 48% 
RBr (40 ~t) for 6 hours to give an orange ~uspen1ion. Heat vas 

irmM>ved and the suspension was filtered. while still wam. The 

collected 3olids were washed with water and then ether to give the 
~ 

crude product (0.94 g) as a yellow powdere This material was 

~ec~sta.llized from refluxing methanol (600 nt) to give the title 
compound (0.63 g, 68%) as a yellow powder, mp 8 269=272 C; KS(CI): 

312 {J!l+B} .. 

Analysis for C17!10ClN305 • 0.5120 • 0.75CR30K: 

C~leulated: C, 52.67·; H, 3.49; N, 10.38 

fo~d: C, 52.66; H, 3.64; N, 10.14 

300 MHz lH NMR (DHSO~d6): 12.67 (br s, lH, exchangeable), 11.97 (br s, 

1Bf ~xchangeable), 9.19 (br s, lH, exchangeable), 9.10 (br s, lH, 
exchangeable), 8.15 (d, Js8.3 Hz, lH), 8.04 (s, lH), 7.44 (d, J~8.3 

lz~ 1H), 6.89~6.73 (m, JH). 

1'he starting 7~chloro-4~hydroxy~2~(3,4~di=ethcxyphenyl)-1,2,5,10-
tetrabydro~pyridazino[4,S-bJquinoline=l, 10=dione was prepared as 
de~cribed in ExWlllple 45. 

~xam:ple ~~ 

7=Chloro=4~hydroxy~2-(J,4~dimethoxypheny1)~1,2,5,10=tetrahydro­

pyriduino[4,5=b]qn.inoline~l,10~dione. 

7~thloro=3~methoxycarbonyl~4~oxo~1,4=dihydroquinoline~2-carbonyl 

chloride (7.00 g, 23.J DH) was dissolved in tetrahydrofuran (210 DL) 

mad added dropwise over 20 minutes to a cold (0 C) solution of 

3,4=dimethoxyphenylhydrazine (9.80 g, 58.3 mH) in tetrahydrofuran (420 

~L) with stirring. 'JL'he resulting brown suspension vas stirred at 0 C 

f@r 30 minutes cmd at roon temperature for 2 hours. Ice/water slurry 

(450 mt) was added to the reaction mixture followed by lN ma (1.2 l.) 
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u.d th~ brow suspension was stirred for 1 hour. '?he solids were 

$epa~ated by filtration and vashec:ll with va.ter and then ether to 
provide7~chloro~3~methoxycarbonyl~4=o%o~l,4~dihydroquinoline~ 

2 ... ca.rbcxylic acid N~2.-(2,4~dimethoxyphenyl)hydru:ide (15 lh vet). 
~ 

The ~onbined filtrate and washes were partially concentrated to remove 

th~ TBr whereupon a precipitate foll!lled. This precipitate va.s 

collected and washed with water and then ether to give the crude title 

co~po~d (2.00 g). Recrystallization of this crude from refluxing 

llllWthanol (500 mt) gave the title coapound (0.98 g, 10%) as a. tan 

powder, mp g 334~336 C; IS(CI): 400 (K+H}. 

Analy~is for C19H14ClN305 • CH30H: 

calc'IJ!lated: C, 55.63; H, 4.20; N, 9.73 
lound: C, 55.27; H, 4.31; N, 9.56 

300 MHz lH NliR (DISO~d6): 12.75 (s, lH, exchangeable), 12.01 (s, 1D, 

exchmAgeable), 8.16 (d, J28.6 Hz, lB), 8.05 (s, lH), 7.45 (d, J~S.6 

B~~ 11), 7.13 {S, lH), 7.03 (S, 28), 3.80 (S, 3H), 3.76 (S, 3H). 

!x~~ 
7~Chlorc~4~hydroxy~2=(2~methylthioethyl)=l,2,5,10~tetrahydropyrida-

~ino~~,5~b]quinoline=l,10-dione. 

To a suspension of sodium thio~ethoxide (230~g, 3.2m!) in 

dine'thylfolfllmnaide (20mL), was added in one portion 

2={2~bromoethyl)=1~chloro~4-hydroxy-1,2,5,10-t~trahydropyridazino 

[4~5~b)qui~oline~l,10~dione (0.4 g, 1.08 mill, prepared in Example 4a. 

of docket No. 37811) as a dry powder. This ~ixture vas warmed to 

-gentle reflux for about three hours. At this point the heat vas 

rmmoved iind 'the reaction mixture was poured into ice cold l.2N !Cl 

(lOOmL) and stirred about one hour. 'l'he resulting precipitate was 

vacu~ filtered and washed with water and ether, then vacuum dried at 

50oC to yield 330mg (91%) of the title 
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compound as an off white powder. mp ~ 275~277oC; !S: 338(K+l). 

Analysis for C141U.2ClN303S 

Calculated: C, 49s78; B, 3.58; 00, 12.44 
t 

!'omd: C, 49.73; H, 3.73; N, 12.30 

NBm. : 2.ll(sf 3H), 2.79 (t, 2H, J~7.ll Hz), 4.09 {t, 2H, J~7.08 Hz}, 

1.42(dd, lH, J~&.59, 1.6Hz), 8.57(d, lH, J~l.77Hz), 8.13(d, lB, Jm8.64 

H~)~ 11.8 {brs, lH), 12.64(brs, 1!). 

7,9=dichloro~2=(2,4=dimethylphenyl)~4=hydroxy~l,2,5,10~tetrahydro~ 

pyridazino[4,5~b)quinoline~1,10=dione. 

To a stirred suspension of 5,7~dichloro~3~~ethoxycarbonyl=4=oxo=1, 

4~dihydro=quinoline=2=carboxylic acid·N=2~(2,4-dinethylphenyl) 

hydrazide (3.60 g, 8.31 !11111) in aethanol {151 aL) was slowly added 

•ethanesulfonic acid (7.2 nt) and the resulting •ixture was heated to 

reflux. After 2 hr at reflux, the reaction mixture was allowed to 

cool to roon temperature and then filtered to separate 'the 

precipitated solids. The filtrate was diluted with water (150 mL) 

whereupon a white precipitate formed. This mixture was stirred 

mmmight at roonlll tmperature and the solids were collected by 

filtration, then washed with water and ether and air dried to give the 

title conpound as a white powder (2.78 g, 84%}, mp 335=336 C; HS(CI): 

402 (H+H). 

Analysis for Cl9H13C12N303 • 0.2 H20 

Calculated: C, 56.25; H, 3.37; N, 10.09 

round: c, 56.23; H, 3.33; N, 10.35 NMR: 12.73 (br s, lH, 

exchangeable), 11.92 (br s, lH, exchangeable), 8.03 (s, lH), 7.51 (s, 

11), 7.17-7.08 (m, 3H), 2.32 (s, lH), 2.06 (s, lH). 

The ~tarting 5,7~dichloro-3-methoxycarbonyl-4-oxo-1,4-dihydroquinoline 

=2=carboxylic acid N-2-(2,4-dimetllylphenyl)hydrazide was prepared in 
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the following mamner: 
a} 3~Carbo•ethoxy~5,7~dichloro~4~hydroxyquinoline~2~carboxylic acid. 

Tc a stirred suspension of dimethyl 5,1~dichloro~4~hydro:yquinoline~ 
~ 

2,3~dicarboxylat~ {4.0 g, 12.2 ma!) in water (72 mt) vas added an 
aqu~ouG solution of sodium hydroxide (0.97 g, 24.2 mM in 22 mt water). ~ 

'the ~olids imDlediately dissolved and the resulting solution was heated 
at 55 oC for 30 min. The reaction mixture was then slowly cooled to 
20 oC and acidified by adding 6N hydrochloric acid (4 ut) while 
~aintaining the temperature below 20 oC. A precipitate formed and, 
aft~r stirring the suspension fo~ 2 hr, the mixture was filtered and 
'the collected solids washed successively with water, ether/methanol, 
mld ether. Air drying provided the title compound (2.82 g, 74%) as a 
tan solid. Im analytical saaple of the title compound was obtained by 

recrystalliagton of a small portion of the isolated solid from ethyl 
ac~tate to provide a tan solid, mp 339~340 oC; HS(CI): 315 (H+H). 

Analysis f o:r C12H7Cl2N305N 
Calculated: c, 45.6; H, 2.23; N, 4.43 
Found: C, 45.78; H, 2.43; N, 4.52 lH NHR (MeO~): 7.82 (d, J~2.0 Hz, 
Ult), 7.44 (d, J.,,2.0 Hz, UI), 3.86 (s, 3H). 

b) l=Caroom1ethoxy~ 5, 1~d.ichloro=4=hyd:roxyquinoline~2 C•carbon.yl 
chloride. 

Thionyl chloride (1.50 g, 12.6 m!I) was added t@ a stirred 
suspension of 3-carbomet:boxy~5,7~dichloro=4~hydrcxy~uinoline=2= 
carboxylic acid (1.0 g, 3.17 DH) in ethanol free chloroform {25 nL). 
The resulting suspension vas refluxed f o~ 5 hr vhereu~on solution 
occurrede The reaction mixture was allowed to cool to room 
twmperature and then concentrated to leave the title acid chloride 
(0.88 g, 83%) as a tan solid. This 11mterial was usP.d as is for the 
f@l!:'lmtation of acid hydrazidcs. 
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c) 

5,1~Dichloro=3=nethoxycarbonyl~4~oxo~1,4~dihydroquinoline~2~carbcxylic 

acid N~2~(2,4~dinethylphenyl)hydrazidee 

3~Carbouetboxy~5,7~dichloro~4~hydroxyquinoline=2~carbonyl chloride 
(3e65 g, 11.0 mM) was dissolved in tetrahydrofuran (274 mt) and added 
dropvise to a cooled (0 oC) solution of 2,4=dimethylphenylhydrazine 
(3.13 g, 23.0 ml) in tetrahydrofuran (172 at) vith stirring. A 

brown/red suspension slowly formed and the resulting mixture was 

~tirred at 0 oC for 30 min. The reaction was quenched by adding cold 
water (223 nL) followed by lN HCl (669 mt). The resulting mixture vas 

~tirred for 1 hr and then filtered to separate the precipitated 

~olids. The collected solids were vashedl with water and then ether to 

provide, after air drying, the title compound (3.60 g, 76%) as a white 

powder; MS(Cl): 434 (K+H). 

lH NHR {DMSO=d6): 12.55 (br s, lH, exchangeable), 10.61 (br s, lH, 
exchangeable), 7.76 (d, J=l.6 Hz, lH), 7.54 {d, JBl.6 Hz, lH), 7.19 

(br s, exchangeable, lH), 6.91=6.76 (•, 3 B), 3.69 (s~ 3 H), 2.19 (s, 

6i). 

IL~~ 
7=Chloro~4=hydroxy~2-(4-methoxy=2=methylphenyl)~1,2,5,10-tetra~ 

hydropyridazino[4,5~b)quinoline~l,10~dione sodiWll salt. 

To a stirred su~pension of 7=chloro~4=hydroxy-2~(4=methoxy~2= 
~ethylphenyl)~1,2,5,10~tetrahydropyridazino~4,S~b)quinoline~l,10-dione 

(2e00 g, 5.22 ml) in O.lN sodium hydroxide (52.2 mt, 5.22 111) was added 

water (100 mL) and methanol (3 mt). After brief sonication, the solids 

dissolved and the resulting solution vas filtere~ through a Gelman Glass 
Acrodisc frit (0.45 uwi) and concentrated to dryness. 'l'he residue was 

triturated with isopropanol (100 ~L) a~d filtered to separate the solids. 

The solids ~ere vashed several times with isopropanol and then dried under 

va~uumn at 100 oC overnight to provide the title compound (1.64 g, 78%) as 
a y~llow povder, mp 356 (de~). 
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~lysis for C19Hl3ClN304 • LO 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 18 NII (DMSC~d6): 8.15-8.17 (m, 2B), 

7.31 (dd, Jg8.7, 2.0 Hz, lH), 7.11 (d, Je8.4 Hz, lH), 6.83~6.76 (m, 2H), 
0 

l.76 (s, 3H), 2.07 (s, 3H). 

l.!!!i!!f! 49. 
1~Chlo~o~4~hydroxy=2~(4~methoxy=2~methylphenyl)~l,2,5,10~tetra~ 

hydropyridagino[4,.5-b]qu.inoline~1, H)~dione choline salt. 

To a stirred suspension of 7~chloro~4=hydroxy=2=(4=methoxy-2~ 

~ethylphenyl)=l,2,5,10~tetrahydropyridazino[4,5~b]Quinoline=1,10~dione 

(400 mg, 1.03 mill) in Jmethanol (4 nL) was added choli~e hydroxide (45% by 

weight in methanol, 295.6 uL, 1.03 DM)e After brief sonication, all 

solids dissolved and the resulting solution vas filtered through a Gelman 
Glass Acrodisc filter (0.45 um) along with an additional quantity of 

methanol (8 mL). The filtrate was concentrated to dryness and the 

residual oil was stirred with isopropancl (15 nL) and ethanol (8 mL) 

whereupon crystallization occurred. The solids were collected and dried 

under vacuum at 100 oC overnight to give the title compound. (411 mg, 81%) 

as a yellow solid, mp 229~230 oC. 

Analysis for C19H13ClN304 • C5Hl4NO • 1.1 H20 

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

lFmmd: C, 56.91; E, 5.47; "N, 10~98 lH milt (DHSO-d.6):. 8.09-8.12 (m, 2H), 

7.31 (dd, J-8.6, 2.1 HZ, lH), 7.07 (d, j~8.5 Hz, lH), 6.75-6.82 (~, 2H}, 

3.80~3.85 (m, 2H), 3.77 {s, 3H}, 3.37~3.40 (m, 2H}, 3.09 (s, 98), 2.04 {i, 
3H)o 

I~~ 2~{4-Benzyloxyphenyl)~7=chloro~4~hydroxy~l;2,5,10-tetrahydro­

PJTidazino[4,5~b]quinoline~l,10=dione choline salt. 
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To a 1ti~red suspension of 7~chloro~3=methoxycarbonyl~4~oxo=1,4-d1hydro= 

q~inolines2scarboxylic acid N~2~(4sbenzyloxyphenyl)hydrazide· (1.19 g, 2.50 

lll'Alf) in mmethanol (50 mt) was added methanesulfonic acid (2e4 •t) and the 
re1ultin1 Bixture was ~efluxed for 1 h~. After cooling to room 

teBpe~ature, the reaction mixture was filtered and the collected solids 

w~hed with ether and air dried to give 900 ~g of material which was sav.ed .. 
for further purification. The filtrate was diluted with an equal volume 

of water and, after stirring for 30 sin, 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 ug) which were initially collected and saved were 
recl!:'fstallized by dissolving in a hot •ixture of methanol (3.8 L) and 
Rethanasulfonic acid (63 DL) and then allowing to cool to room 
teaperature. The resulting suspension vas filtered to remove a 
precipitate and the filtrate was diluted with an equal volume of water and 

~tirred overnight. The resulting precipitate which foDilled was collected, 

va~hed vith water and ether and then air dried to give the title compound 

(422.2 mg) in the free acid form {t@tal combined yield of the free acid 
title compowtd: 574 ~g, 52i); KS(CI): 446 (H+I). 
300 HD~ 1H MIR (DHSO-d6): 12.71 {br s, 1E, exchangeable), 11.98 (br s, 
1H, exchangeable), 8.14 (d, Js8.6 Hz, lH), 8.03 {s, 1H), 7.47~7.32 {n, 

9H), ·7.U>7 (cl!, J=B.9 Hz, lH), 5.14 (s, 2H). 

To a stirred suspension of 2~{4~benzyloxyphenyl)~7~chloro~4~hydroxy-

1,2,5,lO~tetrahydropyridazino[4,5-b]Quincline~l, lO~dione 

(515 ~, 1.16 mM) in methanol {77 mt} was added choline hydroxide {45 
weight% in methanol, 0.36 mL, 1.28 ~H). The resulting mixture was 

filtered to separate a s~all quantity of fine solids and th~ filtrate was 

c~ncentrated to leave an oily residue. This residue was diluted with 

toluene (70 mL) and concentrated. The residue was diluted with 

toluene/ethanol (70 nL/20 mt) and concentrated. The residue was diluted 

with a final portion of toluene (70 mt) and concentrated to provide the 
choline salt title compound (640 mg, 99%) as a yellow=green solid, mp 
304~306 oC; IS(lAB): 446 (M+l}, 444 {K~l). 
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Analy~i~ for C24Hl~~JB304. 0.5 H20. 1.0 C5914HO 
Calcul~ted: C, 61.95; H, 5.43; N, 9.89 

round: c~ 62.31; H, 5.59; H, 10.02 

300 ID~= lH ~ (DHSO~d6): 8.11=8.09 (m, 2H), 7.48~7.28 (n, SB), 7.00 (d, 

J g 8.88 Hz, 2H), 5.13 (s, 2H), 3.83 (br s, 2H), 3.39 (br s, 21), 3.09 (s, ,. 
98) 

a) 1=chloro~3~sethoxycarbonyl~4~oxo~l,4~dihydroquinoline=2~ca~boxylic acid 

N=2~(4=benzyloxyphenyl)hydrazide. 

'l'h® 7~chloro=3~methoxycarbonyl~4~oxo~l,4~dihydroquinoline-2-carboxylic 

acid ~~2~(4=benzyloxyphenyl)hydrazide used in .!!!mple ~9. was prepared 
according to the procedure used in !~--P!.!...!!l except that 
4~benzyloxyphenylbydrazine vas used instead of 4=chloro=2=methylphenyl~ 

hydI"azine. 

!~~__ru.~ th 
7~Chloro=2=(2,4~dichlorophenyl)~4-hydroxy=l,2,5,l0~tetrahydro= 

pyridazino[4,5~bjquincline-1,10~dione. 

Tc a ·stirred suspension of 7~chloro~3~methoxycarbonyl=4-cxo~l, 

4=dihydroqui~c~line-2~carboxylic acid N~2=(2,4=dicblorophenyl) 

hydrazide (J.00 g, 6.81 ml) in methanol (1500 mL) was added 

methanesulfonic acid (150 mL). The resulting suspension was refluxed for 
9 days and the resulting solution was then cooled to ambient temperature 

and concentrated to one=half its original volume using a rotary 

evaporator. The suspension which was obtained was stirred at room 

temperature for 30 ~in and filtered to separate the solids. The filtrate 

vas diluted with an equal volume of water whereupon a precipitate form~d. 
This mixture was sti~red at ~bient temperature overnight and then 

filtered. The collected solids vere washed with ether and then suspended 

i~ ~ethanol {50~ mL) and sonicate~ for 5 ~in. The resulting aixture was 



102 

filtered to separate the solids and the filtrate vas concentlC'ated. The 
re1idue was suspended in ether and filtered. 'l'he collected solids welC'e 
wa8hed with water and ether and then air~dried to plC'ovide the title 

co~pound {198.5 Eg, 7%) as a yellow solid, ~P 360~361 oC; MS(Cl): 408 

(l!+H). 

Analysis for C17E8Cl3N303. 0.2 H20. 0.10 CH3S03H 

Calculated: C, 49.02; H, 2.35; N, 9.75 

found: C, 48.69; K, 2.10; N, 9.96 

J~O=HH~ 18 NMR (DHSO-d6): 12.99 (br s, lH, exchangeable), 12.12 (br s, lH, 

e~changeable), 8.15 (d, J ~ 8.67 Hz, J!.H), 8.07 (d, Jg 1.23 Hz, lff), 7e85 

(d, J ... 1.02 Hz, UI), 7 .60 (s, 2H), 7 .47 {dd, J ""' 1.61, 8.63 Hz, J!.H) 

a) 7=chloro=3~methoxycarbony1=4=oxo~1,4~dihydroquinoline~2=carboxylic acid 

N=2=(2,4=dichlorophenyl)hydrazide. 

The 7=chloro~3=methoxycarbonyl=4~oxo=l,4=dihydroquinoline-2~carboxylic 

acid N~2=(2,4-dichlorophenyl)hydrazide used in ~. 51 was prepared 

according to the procedure used in !!,~-Pl!..__..'!Jal except that 
2,4=dichlorophenylbydrazine was used inst~ad of 4~chloro-2~methylphenyl= 

hydrazine. 

~5_2. 

7~Chloro=3~(2,4=dichlorophenyl)~l-hydroxy~3,4,5,10~tetrahydro= 

pyridazino[4,5~b]quinoline~4,10~dione. 

To a stirred suspension of 7=chloro=3=methoxycarbonyl~4~oxo=l, 

4=dihydroquino-line-2~carboxylic acid N~2-(2,4-dichlorophenyl) 

···"-···· 

hydrazide {1.28 g, 2.92 lllK) in •ethanol (645 mt) was added methanesulfonic 
acid (65 mt). The resulting suspension was refluxed for 10 days and the 

resulting solution was then cooled to ambient temperature whereupcn a 

precipitate formed. The mixture was filtered to separated the solids and 
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the filtrate vas d.1lbted vith water (300 mt) to fom anothel' precipitate • 
. . · 

'lhi~ precipitate was collected and dried to provide the title compound 

(266.S ng, 22%) yellow solid, mp 342~343 oC; HS(CI): 408 {H+H). 

Analysis fmi: Cl7H8Cl3N303. 0.1 CH3S031ill. 0.2 H20 

Calculated: C, 48.73; H, 2.16; N, 9.95 
P@und: C, 48.69; H, 2.10; N, 9.96 

300=1!1Bz lH NtBR (DHSO~d6): 13.50 (br s, 11, exchangeable), 8.29 {d, J ~ 

8.76 Hz, lH), 8.19 (d, J ~ 1.26 Hz, lB), 7.92 {d, J = 1.71 Hz, lB), 

7.70~7.61 (m, 3H) 

a) 7=chloro=3~methoxycarbony1~4=oxo~1,4~dihydroquinoline=2~carboxylic acid 

H=2=(2,4~dichlorophenyl)hydrazide. 

D 

The 1=chloro=3~me'thoxycarbonyl~4~oxo~l,4~dihydroquinoline~2~carboxylic 

cu:id N=2=(2,4=dichlorophenyl)hydrazide used in ~l vas prepared 

according to the procedure used in l!!!2!!_.....2!1· 

~-!!!Lile 

7=Chloro=4~hydroxy~2~[2=(4-~ethoxyanilino)ethylJ~l,2,5,10-tetra­

bydropyrida~inc{4,5-bJquinoline=l,10~dicne. 

2~(2=Bromoethyl)=7~chlo~o~4~bydroxy~l,2,5,10~tetrahydropyridazino(4,S=bj 

quin~oline=l,lO=d.ione (1.00 g, 2.1 DK, prepared irn ~x~~~e=4a~ and·· 

p~anisidine (1.33 g, 10.8 mdf) were stirred and heated to reflux in DHF (20 
uL) for 1.5 hours to give a brown solution. The solution was cooled to 
~con temperature and ~ther (80 mL) vas added t@ give a dark suspension. 

The suspension was stirred for two hours and filtered. The collected 

~olids were washed with ether (150 ~L) to give the title compound as a tan 

p~wde~ (1.17 g, 60%), mp 239-241 oC; KS(CI}:413. 

An~lysis :fo:r C20811ClN404. !Br. 3-. 0 C3K7NO. 0. 5H2Ch 

Calculated: C, 48.24; H, 5.58; N, 13.58 

Found: C, 47.80; H, 5.20; N, 13.93 



~: 

300 mz 1H mm (DH~q~~6): 8 • .14 (d, J~8.1 Hz, UI}, 8.09 (d, J,,.1.9 Hz, lH), 

1.35 (d, JE8.1 Dz, lR), 6.75 (d,.Ja8.9 Hz, 2H), 6.58 (d, Js8.9 Hz, 21), 
3~96 (t, J~6e8 Bz, 2B), 3.62 (s, 3H), 3.27 (t, Jm6e8 Hz, 2H). 

J!XU1ple_54~ 

7=Chloro=2~(3~chloro~4~hydroxyphenyl)=4=hydroxy=l,2,5,10=tetra~ 

hydropyridazino[4,5~b]quinoline-l,10~dionee 

7=Chlcrc~2~(3-chloro-4~methoxypheny1)~4-hyd.roxy=l,2,S,10~tetrabydropy~ 

rida~ino={4,5=b]quinoline~l,10~dione (previously prepared in BxmtJ!!! 37 
1.00 g, 2.47 ml) was stirred in 11ethanesulfonic acid (20 mt) to give.a 

black solution. This solution vas heated to·145 oC for 6 hours and cooled 
to ~oo• temperature. Yater {60 mL) vas added to give a tan suspension 

which vas stirred for 3 hours and filtered. The collected solids were 
washed with water and ether to give the title compound as a gold powder 
(0.98 g, 76 %), ~p 350-353 oC; MS(Cl): 390. 

Analysis forC17H9Cl2N304.H20.1.2CB3S03B: 

Calculated: C, 41.76; H, 3.04; N, 8.02 

l©Wld: C, 41.14; H, 2.76; N, 7.68 

300 Dz lU mm (d6~DMSO): 8.15 {d, J,.,8.5 Hz, Ui}, 8.05 (d, J,,,,l. 9 HZ, Ui) 9 

1*53 (d, J~2.2 HZ, 1H), 7.45 (d, Jg8.5 Ez, 1E), 7.33 {dd, Jg2.2,8.7 Hz, 

1H), 7.03 (d, J~B.7 Hz, 1H). 

!~_!!~. -,. 
1~Chlor@~4~hydrcxy~2-{4=hydroxy-2~methylphenyl)=1,2,5,10-tetra= 

hydropyrida~ino[4,5~b]quinoline~l,10-dione. 

7=Chlorc=4~hydrcxy=2-{4-~ethoxy-2=methylphenyl)-1,2,5,10-tetrahydropy­

rid~zino=[4,5~b]quinoline~l,10-dione (l.00 g, 2.61 mli!) was stirred in 

nethanesulfonic acid {10 mL) to give a brown solution. This solution was 

heated to 150 oC for 3 hours and cooled to room temp~rature. The cooled 
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sclution vas added d~opwise to water (50 mt) with stirring to give a grey 

~u~pension vh:ich vaa· stirred for 20 hours and. filtered. The collected 

solidi were washed with water and then suspended in water (50 mt). To 

thi~ s'l.!LSpension vas added choline hydroxide solution (2 mL, 45 wt. % in 
•thanol) vhicil disrmlved. the solids to give a brow solution. This 

~olution was heated to reflux for l hour, additional choline hydroxide ~ 

solutio~ (2 Dt) was added and the solution vas heated to reflux for 3 
hours. 'l'he solution W&$ cooled to room tenperature and acidified. to pH s 

1 vith lN BCl 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 
cff~vh:U:e povder {0.35 g, 36%), mp 287 (decamp.); HS{CI): 370. 

Analysis fo~ Cl8Hl2ClN304.B20.0e7CH~OH: 

Calculated: C, 54.75; H, 4.13; N, 10.24 
round: C, 54.75; H, 3.87; N, 10.18 

300 !Hz lH MIR (d6=DHSO): 12.60 (br s, lH, exchang.), 12.00 (br s, 1H, 

exchang.), 9.55 (br s, lB, exchang.), 8.16 (d, Jg8.6 Hz, lH), 8.06 (s, 
lE), 7.45 (d, J~8.6H~, lH), 7.07 (d, Jg8.4 Hz, lB), 6.70 {s, lH), 6.66 (d, 
J~S.4 Hz, lH), 2.00 (s, 3H). 

E~~~ ~__;, 
7~Chloro=2=(4=chlo~o-2-methylphenyl)~4~hydroxy-l,2,5,10-tetra~ 

hydr~pyridazino[4,5-bjquinoline~l,10-dione. This is an alternate 
synthesis of this co~pound previously described in ~4~. 

3~!5enzyl~7=chloro=2=(4-chloro-2-lllllethylphenyl)~1,2,3,11,.5,:n.o-hexahydropy~ 

ridazbno~[4,5-b]quinoline-1,4,10-tdone, 0.6:n. g, L28 d) was stirred in 
ucthanesulfonic acid (12 ~t) to give a viscous amber solution. This 

s~lution was warmed to 45 oC for 6.5 hours to give a pea green suspension 

which vas cooled to room temp~rature. Ice (SO mL) vas added with stirring 

to give a light green suspension which was filtered. The collected solids 
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vere washed with witer and ether to give a grey powder (0.49 g). A 

portion of this powder (0.36 g) was stirred in methanol and choline 
hydroxide ~elution (2 mt, 1H) was added. lost of the solids dissolved and 
th@ mixture vas filtered! to remove the insoluble material. The filtered! 

;olution was acidified to pH ~ l with 100 BCl to give a tan suspension. 

lll!etlumol (2 mL) was removed under a N2 (g) stremm and the suspension 

filtered. The collected solids were washed vi'th water and ether to give 

the title compound as an off~white powder (0.30 g, 82%), identical to the 

Th~ starting 3=benzy1=7~chloro~2~(4=chloro=2~methylphenyl)-l,2,3,4,5, 

10=hexa=hydr@pyridazino[4,5~bJquinoline~1,4,10=trione was prepared 

according to the following procedures: 

a) i=Ben~ylidene~1~(4-chloro~2~methylphenyl)hydrazine. 

T@ a stirred suspension of 4-chlorc~2~netbylphenylhydrazine hydrochloride 

(1.00 g, 5.18 mK) in ethanol (15 mL) was added benzaldehyde (0.66 g, 6.22 

mM) and sodimtn acetate (0.51 g, 6.2 ~M). After stirring the resulting 

~ixture for 3 hr at room temperature, an additional quantity of 

benzaldehyde {0.11 g, 1.3 JI!) was added and stirring continued for 30 min. 

The reaction mixture was poured into water and the resulting mixture 

e~tra~ted with ether. The combined ether ~xtracts were dried (MgS04), 

filtered and concent.rated to leave a yellow oil (ll..111. g) which contained 

the title compound conta~inated with the diethyl acetal of benzaldehyde. 

Th~ acetal was distilled off by wanning (10 oC) the mixture under high 

vac~Wlll. The residue consisted of the pure title compound (1.23 g, 91%) as 

an oralli!ge soHd which was used as is iirn the next step. 

300 MHz lH NMI (CDC13): 7.79 (s, lE), 7.68 (s, UI), 7.65 (s, lH), 7.49 

(d~ Jg6.3, lE), 7.42~7.26 {m, 4H), 7.16 (dd, J~ 2.5, 6.0 Hz, lB), 7.06 (d, 

Jg2.5 Hz, lH), 2.21 (s, 3H). 
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To a ~tirred solution of 2~benzylidene-l~(4=chloro~2~nethylphenyl) 

hydr3zine (2.40 g, 9.81 ml) in anhydrous tetrahydrofuram (43 mt) was 

added dropwi~e a solution of borane in tetrahydrofuran (4.6 et of a l! 

solution, 4.6 DI). A gas evolution occurred during and after the 
0 • 

addition. After the addition was conpleted, the reaction mixture was 
stirred for 20 anin at room temperature and then saturated carefully with ... 
hydrogen chloride gas at rooa temperature. A white precipitate gradually 

fonmed a~ the HCl gas was added to the reaction Bi:ture. The reaction 

mixture was stirred for 20 Min after the addition of the BCl and then 

quenched by the careful dropvise successive addition of water (150.mL) and 

10% hydrochloric acid (5 •t). The resulting solution vas concent~ated to 

rmimove most of the tetrahydrofurane The residual mixture was unmde basic 
by adding solid potassium carbonate and then extracted with ether. The 

coDbined extracts were dried (MgS04), 

filtered and concentrated to leave a pale yellow oil (2.38 g). This 

naterial was flash chromatographed over silica gel using hexane/ether 
{3:1) as the eluant. The fractions containing the desired material were 

conbined and concentrated to leave the title compound as a yellow oil 

{1.30 g, 53.7%}; HS(CI): 247 (M+H). 

300 IHz lH NMR (CDClJ): 7.22~7.41 {mt 6H), 7.14 (d, Js2.4 Hz, lH), 7.01 
(d, J ... 2 .. 4 Hz}, 4.9·0 (br s, 18, exchangeabl~}, 3.95 (s, 2H), 3.11 (b:r s, 

1H, ~xchruigeable), 1.98 {s, 3H). 

e) 7~Chloro=3-~ethoxycarbonyl-4=oxo=l,4=dihydroquinoline-2-carboxylic 

acid N~l~benzyl~N~2-(4-chloro=2~methylphenyl)hydrazide. 

1~Cbloro=3~methoxycarbonyl-4~oxo=l,4=dihydroquinoline=2=carbonyl chloride 

(0.58 g, 1.93 mH) was dissloved in tetrahydrofuran (50 mL) and added 
dropwise ov~r 15 minutes to a solution of l-benzy1~2~(4~chloro-2-

~ethylphenyl)bydFazine {1.00 g, 4.05 mM) in tetrahydrofuran {100 mL) at O 

oC. The res~lting ambe~ solution vas stirred for 45 mi~utes at 0 oC and 

diluted with water {75 ~L) maintai~ing 0 oC with cooling. The resulting 
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~elution was ful'ther diluted at 0 oC vith lN lllCl (180 mL) to give a·vhite 

~u~pension. The suspension was stirred at 0 oC for 1 hour and filtered. 
T.b~ collected solids vere vashed with lN HCl, water, and ether to give, 

afte~ air drying, the title coapound as a white powder (0.83 g, 84%), np 

172=175 oc. 

Analysis for C26H21Cl2N304.0.6H20.0.4C4H100: 

Calculated: C, 60.18; H, 4.79; N, 7.63 

l@11m.~: C, 60e21; H, 4.44; N, 7.70 

300 HR~ lH JNIR (d6~DMSO): 12.44 (s, lH, exchang.), 8.04 (d, J§8.6 Dz, 1H), 

1.52 (d, Jml.4 Hz, lH), 7.43~7.31 (m, 6H), 7.11~6.85 (n, 3H), 4.85 (br s, 
2H)J 3.69 (s, 3H), 1.76 (s, 38). 

d) 3=Benzyl=7=chloro~2~(4=chloro=2=nethylphenyl)=l,2,3,4,5,10-

he~a.hydropyr1dazino!4,5~b)quinoline=l,4,10-trione. 

1~Chloro~3~nethoxycarbonyl~4=oxo~1,4=dihydroquinoline~2~carboxylic acid 

N~l-benzyl~N~2~(4-chloro-2-methylphenyl)hydrazide (0.92 g, 1.80 llM) was 

~tirred i~ methanol (37 ~t) and choline hydroxide solution (1.03 RL, 45 

weight % in nethanol) was added to give a slightly broWirn solution. This 

solution was heated to reflux for 12 hours and cooled to room temperature. 

Th~ methanol was removed under a N2 (g) str~am to give an amber residue. 

Choline hydroxide solution {1 ~L, 45 weight % in methanol) was added and 

the resulting thick solution vas stirred for 1 hour. !ethanol (40 mL) was 

added and the solution was cooled to ~15 oC. 100 HCl (10 mL) was added 

dropvise at ~15 oC with stirring to give a white suspension. Methanol {15 

~L) 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 

co~pound as an off~white powder (0.76 g, 89l), ~p 279~281 oC; HS(CI):478. 

Analysis forC25Hl7Cl2N303.H20.0.3CH30B: 

Calculated: C, 60.06; H, 4.02; N, 8.31 

lo1m1d: C, 60.14; E, 3.90; N, 8.34 
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300 Jm[z 1H NII. (d6-DKSO): l2e68 (s, lH, exchang.), 8.19 (d, Jml.9 Hz, 1H), 

8.16 (d, J=8.6 Hz, 1H), 7.50 (clld, Jal.9, 8.6 Hz, lB), 1.35~7.24 (at, 61), 

6094=6.91 (a, 2H), 5.28 (d, J=16.3 Hz, lB), 4.60 (d, Jml6.3 Hz, lH), 1.69 

(~, lH)o 

7,9~Dichloro~2=(2,4~dimethylphenyl)=4=hydroxy=1,2,S,10=tetrahydro= 

pyridazino[4,5~b}quinoline~l,10~dione sodium salt. This is the sodium salt 

of the compom1d prepared in J!~..!l~~ 

1~9~Dichlor@=2~(2,4=di~ethylphenyl)=4~hydroxy~l,l,5,10~tetrahydropy­

ridazino~(4,5=bjquinoline~l,10~dione (prepared as described in ~XW'illple 47, 

315.6 mg, 0.925 Id!) was dissolved in water {20 ~L) containing O.lN sodium 

hyd~~xide {9.25 mt, 0.925 mM) and nethanol (4 at) by swirling and 

~onication. The resulting solution was filtered through a Gelman Glass 

Acrodisc filter (0.45 nicrons) and the filtrate concentrated to dryness. 

Th~ residue was triturated with isopropanol (10 uL) and the resulting 

mi~ture vas filtered. The collected solids vere washed with iscpropanol 

(5 ~t) and then dried under high vacuum at 100 oC overnight to provide the 

title compound as a yellow solid (310.4 mg, 79%), mp 369=370 oC. 

Analysis for C191U2Cl2N303 • 1.0 Na • 1. 70 1120 • 0.02 (CH3)2C!IOH 

C~lculated: c, 50.32; H, 3.12; N, 9.08 

F@tmd: C, 50.20; H, 3.44; N, 9.21 

lH NHR (DHSO~d6): 8.01 (d, J~2.2 Hz, 19), 7.28 (d, J~2.0 Hz, lH), 

7.01=7.0S (m, 3H), 2.30 (s, 38), 2.04 (s, 3H). 

~~.R.!!~8 ~_8! are presented in Table 1 adjacent to the formula and 

~che~e pages before the claims. 

E~amp!_e ~1 

7=chloro~4~hydroxy~2-(2-fluoroben2yl}-1,2,5,10-tetrahydropy~i 

da:dlino[ 4,5-b~ qui:oolinc-1, lO=dione. 



HO 

To a stirred suspension of 2~pyrrolidinocarbamide~7~chloro~4~hydro:y 

~uinoline=3=carboxylic acid (1.068 g, 3e3 Iii!) in tetrabydrofuran (60 

mt) at ambient temperature vas added dicyclohexylcarbodiinide(0.795 
0 

g, 3~85 al). A tetrahydrofuran solution (20 mt) of N-t~ 

butoxycarbonyl-N'~2~fluorobenzylhydrazine (1.10 g,4.59 m&K, prepared 

a~ described in 82c) was ilmlllediately added to the above suspension. 
The reaction mixture was stirred at room tm1perature for four hours. 

Upon comnpletion of the coupling, the byproduct urea was removed via 
vacuml\ filtration. Partial purificaticn by flash colmml 

chromatography em~loying 5% •ethanol in methylene chloride yielded 
the desired hydrazide (1.67 g, 3.0 d, 92%). To the hydruide 

suspended in tetrahydrofuran (80 mt) was added nethanesulfonic acid 

(9.0 mL, 139 ml!). The reaction was stirred at room temperature for 

24 hours then poured into ice water (600 mt). The resulting 
p~ecipitate was isolated, dried, and triturated/senicated with 
B~'thanol {20 mL) and isolated to yield after drying under vacum1 at 

50 °c 0.733 g (65.9%) of the title compound as an off~white solid, mp 

>300 °c; MS (CI): 372 (!+H). 

Analysis for c18H11N3o3rcl: 
CalcUlated: C, 58.16; H, 2.98; N, 11.30 

FcWld: C, 57.81; ft, 3.20; N, 11.08 

300 MHz 1H mm (DMSO-d6): 12.68 (s, rn:, exdum.gealble), U.96 (s, lH, 

~:lchangeable), 8.:n.5 (d, J 8 8.7 Jl!z, 18), 8.03 (s, Ui), 1.43 (d, 1H, J 

"" 8.6 B2), 7.15 = 7.32 (m, 4H), 5.11 (s, 2H). 

a) The starting 2-pyrrolidinocarbamide=7~chloro=4=hydroxyquinoline-

3~carboxylic acid vas prepared in the foll@wing mann~r: 

To a suspension of 3-carbo~ethoxy-2-pyrrolidinocarbamide~7-chloro-4-

hydroxy quinoline (2.52g, 7.5 mM} in de-ionized water (40 mt) was 
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added dropvise a solu~ion (20 11t) of cm aqueous potassim11 . hydroxide 

(882 ng, 15. 75 mM). U1>on complete addition, the react_icm was vamed 

to 60 °c. After 3 hours, the reaction was fiitered to remove a smaall 
minomlt of insoluble 111aterial. The filtrate was then acidified to 

D 
pH81 which yield a wite precipitate. The solid vas isolated by 

vacumn filtration, washed with water, and dried at 30 oC under vacuwm 
for 16 hours. This provided the desired title compound (1.5 g, 64%) 

a~ a white solid, mp 2 225~8 °C; MS (CI): 321 (H+B). 

1 JO«) l!!z M !!ml (DISO~d6): 8.28 (dt J.,. 8.8 Hz, lH), 7.77 (s, UI), 

7.64 (d, lH~ J ~ 8.7), 3.52-3.57 (m, 2H), J.17-J.19 (m, 2B), 1.83-

1.98 (mm, 48}. 

b) The starting 3-carbomethoxy~2~pyrrolidinocarbamide~7~cbloro-4~ 

hydroxyquinoline. vas prepared in the fellowing manner: 
_ ... 

To a suspension of 3-carbonethoxy=7=chlorc=4~hydroxy quinoline~2-

carbcxylic acid (2.25 g, 8.0 mH) in tetrahydrofurm'l (20 mL) at 

nbient tellDiperature under a _N2 atmosphere was added 

dicyelchexylcarbcdiimide (1.65 g, 8.0 ~} and pyrrolidine (0.596 g, 

8.4 mN). 1'h~ reaction was stirred room temperatur~ for 15 hours 

after which ti~e the byproduct urea was rmJ11cved via filtration. The 

desired product was purified vi~ flash column chro11atography 

eDploying 5% methanol in chlorofol'llUl to provide the title compound 
(2.52 g, 94.3%) as a tan solid, ~pg 215 CC; KS (CI): 335 (M+B). 

:ll 300 KB~ D NMR (DHSO-d6): 8.12 (d, J ~ 8.7 H~, lE), 7.60 (d, 11, J ~ 

1.8 Hz), 1.41 (dd, 1H, J ~ 8.8, 2.0 Rz}, 3.69 (s, 3B), 3.40~l.49 (n, 

2H), 3.27=3.33 (m, 2H), 1.80-1.96 (m, 4H). 

The stalrting H-t-bu'toxycarb~myl-N' c,2=fluorobenzylhydraz:ine was 
prepared in the following manner: 
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c) To a mixture i>f ·t~bu.tylcarbazate ( 17. 84 g, 135 d) and 2-

floorobenzyl~ro111de (3 .. 2 mL, 26.5 d) in diEthyl formamide (30 mt) 

wamed to 50 °c was added triethylam:ine (7. 4' nt, 53 .1 d). After 

stirring at 50 °c for 30 minutes, the reaction mixture vas diluted 

with water an~ extracted with •ethylene chloride. The combined 
org~ic extracts vere washed with water and brine, dried over HgS04, 

«m.d concentrated in vacuo. The crude product was purified by flash 
column chromatography maploying 1:1 diethyl ether:hexanes as eluant. 
This provided the title compound (5.13 g, 80%) as a white solid; XS 

(Cl): 241 (H+H). 

300 MHz 11 NMI (DHSO~d6): 8.27 (br s, lH), 7.40~7.50 (m, lH), 7.25~ 
7.36 (n, lH), 7.09-7.20(m, 2H), 4.48 (br s, IH), 3.87-3.94 (m, 2H), 
1.37 (s, 91). 

!,~uplJtJ!~. 

7~chloro=1~hydrcxy~3-(3~nitrophenyl)~3,4,5,10-tetrahydropyridazino 

[4,5~b}quinoline~4,10~dione. 

The title compound was 11ade generally as set forth in Exrura~le 14 

u;ing appropriate corresponding pre~ursors to make the title compound 

using butanol in the place of ethanol. Also, the product vas 

isolated prior to treatllent in ~ethanol with metban~sulfonic acid. 

Analysis for c17u9N4o5c1 
Calculated: 53.07; H, 2.36; N, 11.02 

round: 53.55; H, 2.54; N, 10.94 NMR (DMSO -d6): 7.63 (d, J~S.9 

H~, lH), 7.80-7.91 (m, lH), 8.18~8.36 (m, 4H), S.64 (s, lH), 12.11 

(br s, lH), ~3.36 (br s, 19) 

MS(Cl): 385 (H+H) 
~.p. (OC): >250 

-· 
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l!WJ.e.14 
1ediloro ... 2 .. (3 ... flourcphenyl) ~4~hydroxy~ 1, 2, 5, H>~tetrahydropyriduino 

(4,S$b),utnoline~l,10~dione. 

. ~ 

1.'ho title ccmpound was made general as set forth in Exmnple 15, using 
approp~ate corresponding precursors to make the cO!il!pounds listed. 

Amal1'ii18 for c17B9H303Cll 
Calc~t~d: C, 53.57; H, 3.07; N, 14.56 
fc~: C, 53e5S; H, 2.94; H, 14.44 NMR (DMSO ~ d6) 

1.18-1.32 (m, lH), 7.46-1.60 (m, 4H), 8.06 (s, lH), ~.17 (d, J~S.7 

lb, 11), 12.09 (br s, lH), 12.92 (br s, lE) HS(Cl): 358 (H+H) 
m.p. (OC): >250 

!f!!ples ... 85~94 were made generally as set forth in ,!x'!!pleL3~ using 
the appropriate corresponding precursors. The physical data and 
yi@lds fro11 the precursor acyl hyd!t"azide are presented in Table 2 in 

tiw pages prior to the clai~s. 

l!'!!ml~s 9~~!!l~ were made as generally set forth in !,~~ple.!Q using 
the appropriate corresponding precursors with physical data and 
yeilds fro• the 2-pyrrolidino quinoline precursors presented in Table 

l before the claims. 

1=chloro-4~hydroxy-2-(2,6-dihydroxyphenyl)-l,2,5,10-t~trah.ydropy­

d.dazino(4, 5-b]quinoline-1, 10-dion~. 

A suspension of 7-chloro-4-hydroxy=2-(2,6-di~ethoxyphenyl)-
1,2,5;10~tetrahydropyr idazino{4,5~b]quinoline~l,10=dione (Oe561S g, 

1.4 ml) vas allowed to reflux in 50 mL of 48% hydrobro~ic acid. After 

approxil'l&tely 45 minutes the susp~nsion b~came an orange solution. 

Aft.tu.· 2 hours at. reflux UPLC analy~b i11ulkated that the r~act:fon vas -
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co•plete. Upon coollmg, the solution afforded a precipitate that was 

~~ved via filtration and washed with water until the aqueous washing 
were no longer acidic. The solid was then dissolved in 4 mL of 45% 

choline hydroxide in methanol and filtered through a fine fritted 

buchner funnel° to remove any particulate matter. Acidification with 
·concentrated HCl afforded a tcua precipitate that was removed via 

filtration.. The vet solid was dissolved in methanol and the solvent 
wa~ evaporated to afford the desired product (0.230 g, 44.3%) as a tan 

~olid. 

~alysis for c17u11N3o5tl .. 0 .. 7 HBr 

Calculated: C, 47 .. 55 H, 2.75 N, 9.78 
lomuh c, 47.85 ft, 3.85 N, 9.10 

CheRical Ionizations m+l: 372 

300 l!m:z Proton Nil\ (DMSO~d6/TPA~d): 12.65 (br s, 11, exchangeable), 
8.2 (d,lH, J g 9.0 Hz), 8.12 (s, lH), 1 .. 47 (d, lH J § 9.0 Hz), 6.80 (d, 
lH, J s 6.0 Hz) 6.74 (d, lH), 6.70 (s, 11). 

!!~!!!L_-1Q2 
7=chloro=4~hydroxy~2=(4-carboxyphenyl)=l,2,5,10~tetrah.ydropy= 

:dda~ inoi 4,5~b]quinoli:ne=l, 10~d.i(()ne. 

A suspension of 7-chloro~4-hydroxy~2~(4=cyanophenyl)~l,2,5,10~ 

tetrahydropyridazin o(4,5~b)quinoline~1,10~dione (0.400 g, 1.04 BM) in 

50 mL of lN KOR 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 nev ~aterial was 

acconplished af~er 5 hours of reflux as judged via HlLC. The solution 

was cooled to 0 °c and acidified with concentrated HCl. Upon 
acidification a precipitate fo~med iwmediately and was reaoved via 
suction filtration. The yellow filter cake vas washed with water and 

th~n suspended in a 1:1 solution of ethanol:methanol and the solvent 
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wu rmoved wader ti.Cu.um at 50 °c. Thiti va.s repeated until the yellow 
powder wa1 a frfte flowing solid affording (0.400 g, 100%) of the 
de~ired products 

Analysis for ~18H10N3o5cl e 2.7 HCl 
Calculated: C, 44.38 H, 2.87 N, 9.15 

l@und: C, 44.83 E, 2e65 N, 8.71 

Chemical Io~ization: m+l: 384 
300 B!!Hz Proton NM1l (DHSO~d6/TFA~d): 13.04 { br s, 11, exchangeable), 

12.20 (br s, 11 exchangeable), 8.1 (d,lD, J ~ 9.0 H2}, 8.08 (s, 1H), 

8.03 (d, 2H J ~ 9.0 Hz), 7.70 (d, 2H, J ~ 9.0 Hz) 7.465 (d, lH). 

!XJmi!p~ 

7~chlorc~4=hydroxy~2-(4=hydroxyphenyl)~l,2,5,10~tetrahydropy~ 

rida.~ ino(4,5=bjquinoline~l,10~dione. 

To a 50 ml~ solution of 5:1 48% HBr:methanesulfonic acid vas added 7-
chloro=4=hydrcxy~2~(4~methoxyphenyl)-1,2,5,10=tetrahydropy 

ridazinc[4,5~b]quinoline~l,10~dione (1.0328 g, 27.9 mM). The 

resulting suspension was heated to 110 °c over 3.5 hours. HPLC 

analysis afforded a total conversi@n to a new material. ?he suspension 

wa~ cooled to room tmnperature and filtered thr@ugh a buchner funnel. 
The yell@v solid was washed 2x with 100 mL portions of distilled water 

followed by 200 mt of a 1:1 solution of THF:ether. The material was 
then washed with hexanes until the yellow solid was free flowing. This 

solid was ~.llowed to air~ dry for n. hours prior to submission for 

a~alysise No percent yield was recorded for this reaction. 

Almalysis fo~ c17H9N304Cl2 • 2.3 HBr 
Calculated: C, 35.43 R, 1.97 N, 7.29 

Fcmmd: c, 35.40 H, 1.95 N, 6.85 
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Chmical Ion:b:ation: n+1: 390 

300 ~ Proton NMJ.t. (DHSO~d6/TPAsd): 8.08 (s,lB), 7.49 (s, lH), 7.30 
{d, 21 J s 8.13 Hz), 6.8 (d, 28, J z 8.73). 

IX!!ple 197 
1schlcro~4$hydroxys2~(4~carboxamidephenyl)=l,2,5,10~tetrahydropy~ 

ridu1no~4,5sb}qu.inoline=l,10~dione. 

Into a 50 mt rowd bottom flask vas placed 7-cbloro~4~hydro:xy-2~(4~ 
cymnophenyl)~1,2,5,10~tetrahydropyridazin o(4,5=b~quinoline~l,10~dione 

(0.2040 1, 0.558 mH). This was dissolved in 6 mL of H2so4 and warned 

to 50 °c. The warm solution was then poured onto 10.0 g of crushed ice 

af fol'ding a yellow solid. The solid was removed from the aqueous 
solution via suction filtration and washed with 60 mt of distilled 

wat~r followed by 30 mL of .1N NaHC03• The resulting yellow paste was 
suspended in 1:1 ethanolu1ethanol and the solvent was removed lnnder 

vac~mm until the solid was free flowing. Additi@nal washing with 60 nL 

of m.ethanol followed by 200 nt of THF af f crded a yellow solid that was 
fre@ flowing& After additional air drying (0.187 g, 87.7%) of desired 
product vas recovered as a yellow solid. 

Anal11is for C1aH11N404Cl • 1.3 H2S04 
Calculated: C, 42.37 H, 2.68 N, 10.98 
i'«.nmch c, 4·2. 75 H, 3.10 N, 10.61 

PA.Di n+l: 277.2, 257.1, 299.l, 383.1 

300 ~~Proton NBR (DMSO=d6/T1A~d): 8.23 (s, lU), 8.10 {s, lB), 8.05 
{d, 2H J ~ 8.49 Hz), 7.70 (d, 2H, J ~ 8.49), 1.465 (d, J ~ 8.49 Hz). 

!!PJ?!!..!Q! 
1=chloro-4~hydroxy-2-(4-tetrazolephenyl}-1,2,5,10=tetrahydrbpy= 

rida~ino(4,5=b]quinoline-1,10~d1one. 
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To 10 ~t of NMP was added 7-chloro-4~hydroxy~2=(4~cyanophenyl)~ 

1,2,5,lO~tetrahydropyridazin o(4,5~b]quinoline~l,10~dione (Oe5 g, 1.37 

~) followed by triethylmnine (.206 g, 1.57 i:mH) and sodium azide (.534 
g, 8&22 lilDl)o This suspension was vigorolWly stirred and heated to 170 

·oc ov~r a period of 6 hours • At thi~ time BPLC analysis indicated 

that the reaction was completed. The solution vas allowed to cool and • 
a precipitate began to.form. To the cooled suspension was added 
diethyl ether until no further precipitation vas observed. 'the solid 
waa; rmoved via suction f:U tr at ion and washed vi 'th ether until the 

~@lid was a free flowing tan powder. This was then suspended in 100 mL 

of 1N BCl to remove any excess sodiuml azide and triethylamine 

hyd~ochloride. 'lhe solid vas removed via filtration and washed with a 
lil ~et:hanol:ether solution until the tan solid was a f~ee flowing 
pmnJel!.'e After additional air drying (0.552 g, 99. l.'%) of the desired 

product was recovered. 

Analysis fo~ c18H11N4o4cl . 2.4 a2o 
Calculated: C, 47.93 H, 3.30 N, 21.73 

Found: C, 47.36 H, 3.32 N, 10.57 

FAD: m+l: 277.2, 257.1 

300 Hiz Proton NMI (DMSO-d6): 12.10 (br s, lE exchangeable) 8.19-8.12 

(lllm, 48), 8.065 (s, lH}, 7 .85 (d, 3H J "" 9.00 !fa). 

!X~Jt~fl, 109 

1=chloro=4=hydroxy~2=(4=N,N~diethylcarb@xcwuidophenyl)-l,2,5,10-

tetrahydropyridazino[4,5-blquinoline~l,10-dion~. 

To 20 mL of anhydrous THY was suspended 7=chloro~4-hydroxy-2-(4-

carboxyphenyl}=l,2,5, 10~tetrahydro~yridaz ino[4,5-bjquinoline~l,10-
dione (0.3436 g, .891 nmM) under an atmosphere of nitr@gen. To this 

suspension was added SOC12 (0.13 ~L, 1.79 mK). This vas 'then heuted to 
reflux over a 60 minute period at vhich p~int 1 ~L of DHF was then 

addmll. Upon the addition of the Jl)MF the suspcmi:ioirn instamtaneou.sly 
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became a light yell~~ solution vhich eventually reverted back to a 
yellow ~uspension after 5 minutes. The 'lH1 vas removed under reduced 
pr~~unu:e and 10 zmt o·f DMr vas added at room temperature.. 'fhe resulting 
dadt cn:cmge solution was cooled to ~ U>0c. To this was added 

di~'thylamine, ~(0.21 •t, 2 .. 69 Id!). Immediately upon addition of the 

diethylamine a dart red precipitate fo'Dllled. 'l'his suspension was kept 
~old while 50 ooL of lH HCl vas slowly added along with 50 mL of 
~aturated NaCl affording a yellow precipitate. The precipitate vas 

renoved via filtration and washed vith 200 mt of vater followed by 1000 
~t @f ether. Additional washing with 4:1 ether:aethanol afforded a 
free floviog solid. After additional air drying the desired product 

(0.1485 g, 38.1%) was obtained as a yellow solid. 

Analysis for c22u19M4o4cl . 1.7 BCl 

Calculated: C, 52.75 H, 4.16 N, 11.18 

loruld: C~ 52.63 H, 4.45 N, 10.85 

Che11ical Ionization: m+l: 439 

300 MHz Proton NKR {DHSO-d6/TFA~d): 12.90 (br s, 1H exchangeable), 
12.08 (br s, lH exchangeable), 8.21 (s,lH J = 9.00), 8.11 (s, lH), 
81.67 (d, 2H J ~ 9.00 Hz), 7.48~7.46 (m, 3B, J s 6.15), 3.47~3.25 (br 
~, 49), 1.15 (br s, 6H). 

!xam~le 1 l_Q. 

7=chloro~4=hydroxy-2-(4-carbcxyaethylpheny1)=1,2,5,10=tetrahydro~ 

py~ida~inc[4,5-b]quinoline-1,10-dione. 

To 50 ~L of absolute methanol vas added 7~chloro~4~hydroxy~2=(4-

carboxyphenyl)-1,2,5,10~tetrahydropyridaz ino[4,5~b)quinoline=1,10-

dione (0.30g, Oe7S5 mH). To this white suspension was added two drops 

of concentarted H2so4 and t~e suspension was allowed to reflux as the 
reaction was monitored via HPI.c over a 26 hour period. The suspension 
was allowed to cool to room temperature upon which the suspension was 

diluted 100 mL of ether affording additional precipitatee the 
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pr~cipitate vas reaoved via suction filtratio~ and washed with 50 mt of 

7:1 ether:miethanol.. After air deying the desired product (0.327 g, 

:IJ.@OX) vas obtained. as a vhite solid. 

Analysis for Ci9112N3o5c1 . 1.5 RCl 

Calculated: C, 50.43 H, 3.01 N, 9.21 

round: c, 50.91 1, 3.60 N, 9.36 

Clb.mmical Ionization: 111+1: 398 

300 !Hz Proton NHR (DMSO~d6/TFA~d): 8.15 (d,lH J B 9.00), 8.05 (d, 

3H)~ 7 .. 75 (d, 2B J B 9.00 Hz), 7.47 (d, 1H, J ~9.00), 3.87 ( s, 3H). 

!~-~~le 111 

7=Chloro=4=hydroxy~2=(4,4~dimethyl~2,5~dioxooxaxolidin=lylethyl}-1,2,5,10-

tet:rahydropyrid.azino [ 4, S~b] quinoline= :n., lO=di@m~. 

Sodi'ilml hydride, 60X in mineral oil (150mg, 3.15mH} vas washed with dry 

hexmae CU!ld suspended in dimethylfol11l!ammide (20minL). 4,4=dimethyl~oxazoline= 

2,S=dione (580Dg, 4.5111) was added portionwise over 15 ~inutes at room 

temmperature. The resulting mixture was stirred 15=20 ~inutes at room 

tenperature. At this point the starting 7~Chl@ro~4~hydroxy~2=(2~ 

bro~oethyl)=l,2,5,lO~tetrahydropyrid azino[4,5-b]quin~line~l,10-dione was 

added·and the reaction mixture was warmlled quickly to 1S0°c. After about 

three hours at this te~perature, the heat was re~oved and the reaction 

11id.xtu.re was pourecll into ice~cold. lN HCl (:rJ.OOmiL}. This ~ixture vas stirred 

ab©~t 5~10 minutes and suction filtered. The filter cake was washed with 

water and ether, then vacuwnt dried to yield th~ desir~d prcduct as a white 

s~lid (280mg s 67%). 

!x~ile_ 112 

1~Chloro~4=bydroxy=2-(2-methyl=2-hydroxypropionanlllidoethyl)-1 ,2,5,10-

tetrahydropy~idazinol4,5~b)quinoline=l,lO~dion~ (9740=178-1). 
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The starting 7~ChiG.to~4~hydrox,.~2=(4,4-diaethyl~2,5-dioxooxaxolidin=lylet 

hyl)=l,2,5,l0=tetrahydropyridazino~4,5~b)quinoline~l,10~dion e (400mg, 

C.95ml) vas suspended in water (30mL) at rooz temperature. To this vas 

add~d lH NaOB (2.0miL). A clear solution resulted, which vas vanned to so0 c 
~ 

for 2 hours. At this time 1.2N HCl (5mL) was added. The ~ixture was 

~tirred another 30 minutes at so0 c, then cooled to roo~ temperature. A . 
~ 

white precipitate was recovered by filtration and dried to yield the 

deBired compound as a white solid (330mg ~ 89%). 

l~-1_le fil 
1~Chloro~4~bydroxy~2~(2~methylthioethyl)~l,2,5,10=tetrahydro~ 

pyridazino(4,5~b)quinoline=l,10~d1one. 

To a $Uspension of MasCH3 (230mg, 3.2~1) in dimethylfonuamide (20nt), was 

added in one portion 7=Chloro=4-hydroxy~2-(2-bromoethyl)=1,2,5,10~ 

tetrahydropyrid azino[4,5=bJquinoline-l,10=dione as a dry powder. This 

mixtur~ was wal'miled to gentle reflux for about three hours. At this poin~ 

the heat was removed and the reaction mixture vas poured into ice cold l.2N 

HCl (lOOmL) and stirred about one hour. The resulting precipitate was 

vacumm filtered and washed with water and ether, then vacuum dried at so0c 
to yield 330ng (91%) of an off white powder. mp ~ 275~277°c; MS: 338(H+l). 

mm:. 2.U(s, 3Hl), 2.79(t, 2H, j ... 7.13), 4.09(t, 2!!, j ... 7.08), 7.42(dd, lH, 

.. n...,8.59, J2 ... 1.6), 8.57(d, lU, J ... 1.17), 8.13(d, 1H, J,..8.64), 11.8 (brs, 

lH), 12.64(brs, lH). 

E:&i:~_!!e 1J4 

7=Chloro~4~hydroxy~2~(2=aetbylsulfonylethyl)~1,2,5,10~tetrahydro­

pyrida2ino[4,5-b]quinoline~1,10~dion~. 

To a solution of 7~Chloro~4~hydroxy-2~(2~methylthioethyl)-1,2,5,10-

't®t.~ahydiro pyridazino[4,5~b]quincline~l,10=dione (.llg, 0.33111M) in methanol 

(5mL) stirred at room temperature, was added OXONE, a monopersulfate 

compound (250mg, 1.0mM} dissolved in water (lmL}. The resulting mixture 
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wa~ ~tirred at ro~m temperature for 17 hours. iater (10 mL) was added and 

th@ reaction nixture vas f ilterede The crude product vas again stirred 

with valrnb vater to completely renove the oxidant. Filtration and vacumm 
dirying yielded the product analytically pure as a vhite solid. Isolated 

9Smg, 15%. 

~uaple_1t5 

0 

7=Cbloro~4=hydroxy-2=(thiophen~2=ylmethyl)~l,2,5,10~tetrahydropyridazino 

[4,5=b)quinoline~1,10~dione. 

T@ a solution cf 2~(thiophen=2-ylmethyl)~t~butylcarbazat~ (leOg, 4.4DH) and 

2~pyrrolruiido~3~carboxy~7~chloroquinoline~4~one (1.2g, 3.6mK) in 

tetrahydrofuran (75mL) stirred at room te~perature, vas added 

diisopropylcarlbodiimide (0.84mL, 5.4d). This mmixture vas stirred at roon 

te~perature for 2.5 hours, then suction filtered into a second reaction 

flask. To the filtrate (stirred at roe~ te~perature) was added 

metlumesulfonic acid (12mL, 185mJ!I). The resulting solution was stirred 17 

hours at rooD temperature. TLC analyses at this ti~e indicated complete 

reaction. The reaction mixture was poured into ice water (200mL). This 

~u~pension was stirred about 15 minutes and filtered. The filter cake was 

washed with water and ether, then vacuwnn dried t@ yield the desired 

compound analytically pure (l.lg, 84%). 

The physical data for exW!llples 111=144 are presented in Tables 4=8 before 

the claims • 

Alkyl(Cl~C6)amino compo11llnds are readily reacted with benzoylchloridcs to 

:fom the alkylbenza.mide PQDs. For example, 1.1 as the 2=ethylbenzamide 

derivative was prepared and active as a glycine receptor antagonist. 

!!,~-2!!-~ 
The following illustrate representative pharmaceutical dosage forms 

containing a co~pound of formula l, or a pharmaceutically acceptable sal 

thereof, for example as illustrated in any of th~ previous Examples, 

(hereafter ~eferred to as "co~poumd X11
), for therapeutic or prophylactic 

mlie in h'n.mua111s: 
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lannitol, USP 8' ....... & • ... 8., ............ * ....... s-". 8., 

BydroxypI"opyhnethylcellulose (HPMC}, USP ...... . 
IHagnesiuum stearate ............................... . 

Cr@~carmellose sodium ......................... . 

!Sl~ab!e~ 

50.0 

223.75 

6.0 

15.0 

2.25 

l.O 

10.0 

488.5 

15 .. 0 

1.5 

The above formulations may be obtained by conventional 

procedures well mow in the phaimaceutical art. The t:ablets may be 
enteric coated by conventional neans, for example to provide a coating 

of cellulose acetate phtbalate. 

This is an example of a formulation suitable for parenteral UllSe made 
with the co~potmd of Exanple 2: 

Parenteral Formulation: 

Dextrose, cm.hydrous .... -•••••••••••••••• 39. 5 

Sterile Vat.er for Injection ••••• qs ad 1 mt 

'lb~ soluti@n was prepared by conventional ~easures well known in the 

pharmaceutical field. General fonm!lations fc~ this class of compounds 
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and their ~alts, other than for acylated cmmpounds, may be prepared by 

f;Olubilizing the active compound. in an aqueous meglm.ine (lf~uthyl­
glucammine) solution containing an equimnolar, or if solubil.ization is 
difficult, a molar excess of meglwnine relative to CoMpound. Choline 

~altfl are pref~rred for use in lllaking fol'mulations. lxcipients such 

ha8 dextrose may be added to adjust the osmolality of the fol'MUlation. 
Uater for Injection is added to bring the solution to final volumee 

Alte~nately, other amine bases such as tro~ethamine or l~arginine nay 
be used to sol.ubiliz·e 'the act:i ve connpmmd e 

~---RL~fil 
A formulation is made as in Exm1ple 49, except that the 

cll:mline salt of Co•pound X is used in place of the compound of 
!xmmple 2. 

~:Ltl~S 
A f onnulation is made comprising a 5% a~ueous solution of 

dextrose made to 10 mg/mt in the eboline salt of Comp@tmd I. 

The previous excwuples are conside~ed to be non~limiting and 

thus, the compomids of for~ula I or I' (or II or III} and 
phamaceut.ical compositions containing same may be usecll to treat 
and/or prevent stroke and the other diseases as related herein. ?he 

following schenes and fonmulae are presented to clarify hov to make 

the conpounds of the invention. 'Jl.'he compomids depicted in exanples 

5,7,9,16,18 and 20 were inactive in the in~vitro glycine receptor 

a~say and! are specifically excluded.J.r~a111 the compounds of formula I or 
III. ------·Th\liiif 
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1.QIDom-2-(3,4-dimdhy~-
· pay~)+bydmx:we m.u. mo-
~tmhydmpydmino[4.S-bl® 

' 
qiui&°diM-MMiooo 

' 
62 

' 7.Q!mo-2s-(2.4-d!medmye 
phmJ~Jdmxy-m.a.s.mo.. 

' tehhydiropyridu.mo[4.S·bl-
' q)Uillf.Omm-.. m. tMiom ..• 

~ 
! I : e 

' 
; 63 

i 
7oQ[om-2-{2,S-dimdhoxy-
pmym)-4-.llmydmxy .. m,2.5,mo.· 

' wnhydmpyriduino[4.Sabl· 

~ ! CIJumioo!iin&-m,mo..d~cmr: 
,, 

(' ( 

"\ 

I P~le42, ' 75 . I 344-34713611 (M+I) 
- . -- -

. 12,73 (I, Ill, ....... ). I c .. 61.531111.45 
. ''mtmm'li~«l ~ . Z2.00 Cs.. Ht ad!Mg.)m . H m 3.9913.91 \ 
~fi~~o~ i . 8.~6 (d.j=l.1 lb. mm, N = U.20/U.31 
, ...... .., I I.OS (d,pd.S HZt tH). 1. C19HID«»DQ3o 
· fi~hdmt of · 7.45 (dd.p:m.s.a.1 • mm· o.mo 
1~:Hry~ 1.'!G-1:1.0 (m, 38) 

msomer m · 2.26(s.6H) 
!the~ i ' 
uzeof&~ ' ,. I 

' . 

' 11mame 4m. . i J 
.Eump~42. ,S6 301 .. 309 ' 400CM+O (' m2.63 (bu, Ut .... ). . Cm 52.39/Sl.36 
, min1h: !i . U.91(ks. Ht,adag.). . Hm3.1111U6 
. ttmcmeoo.. iUS (d,j=l.7 lb, lH), ·. N iB 9.SW.64 
, Wm'ledby ' .1 

1.00 cs. mm. cm mm~ ; I 

ifi1hdcmm' ' i '17A5 (d.,t-4.1 lh. Um). ::umo 
i du:~m 

I 
I' 1.2m (d,8.6Hz. no. 1 

mmma-vm 16.69 ccm.,;44 Hz. no, 
·~e~- . '.s' Cdd.r2A.L6 H& im.

1 

i. we cf Ex· I 3.12 (S. 3H). '. 
. mome4t I 3.13 ts. 3H\ -
·EumpMe42, , S3 237e239 400(M+m> : i2.00 (bf s. Ht uehag.) 

1 
C = 51.31/SUll 

··•m1tmte IJ $2.00(brs. Utadmna.) 'H=3.7614.00 
imu.• ~ I l'.16 (d,Fl-1 lb, Ill). I Na 9.o719.24 
;.Utm!medby 1.00 {d.,;e2.o Hz. tH), · cm9Ht4CN30S• 
fifilttd!o11 of ri 1 • .c6 Cdd:.f=2.0J.7 Hz. mm; i.4mo-

, mhe3~m . UJ9 (d,~.O ff& MB). 0.3Cf4SOO 
isomer via i · 6.99 c.w.;a 3.oa.o ~ mm. :1 
dmeproceda . 6.96Cd,J=3.onz. mm 

I mtmof.&a ' 3.13 (11. 3ff). 
'um Io4m. 3.69 1. 3H 
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M ~ }I Eumpffie4Z 1;1 · 330,.332 361CM+O • m2.7m (1. um.~1->e c~6tl9162.m 

·, u 1.ch~mo-2-{U~i~ma ~smmmg ~ ~ . ~ m2.m (It mu. uehng.>, Ha 3."'3.M 
. phemmym)-4-hy~rox~ei.lJ,m<J.. . fi~nw obe ii l ~ 8.E.5 (d.j46 Hz, 1H). . N l>ll U.35/U.4) 

I ~ ~ett~ydmpyridmms[4.S~b]a bm~ by I r· i ! 8.00 (s. ~m I cmt!H~N303 
~ I qun~filae-m.mO-d~one i fihmaioo of ~ ~ 

1
\ t!11.4s (d,j=l.6 Hz. Hi), 

11 u tmme 3~-rm ! ~ · i 1 1.:u (d. ;=1.1 Hz. mu>. 
isomer via ! i I J '1.fil3 (d,;=7.1 Hz. UI), 
the pmced- ,_ i i 1i~ 1.1 m cs. mH>. 

;i un: of Exe ! I 2.30 {s. 3H), 
amDte 4 t ~ ~ · 2.00 Cs. :nn 

'65 ! ·. -
11.o~am-2..(~oxypbnym} 
i 4~hydmxy~ m.zs. mo.~ydroe 
pyridui~o[4J .. b~cpinoH-. 

· Bumpk'l 42, ! 42 · :U7w32t 3M (M+O i2.74 (s, Ht exchug.), C = SS.31155.55 
using me I. 22.00 {S. tH. ucbn1.). · R IO'l 4,00/4.Z? 

ii I 1,%(}.dkme 

fihrateoba ' , l.26(d.i=8.6Hz. nn N• mo.00110.a ! 
; ~by ~ . l.OS(s, HQ. ·C!9HMCll004o 
~ .fikmdon of . : ~ 1.4S (d.j=l.6 lk. HQ, m.smo . 
tM 3-myID -I ' 7.4m(d, j=l.9 Ha, 2H). 

' i5omer v.i& '' 6.91(d,t-4-9HI,2H), ' 

~ jdte~a [ •.4.06(q.J:;41Hz.2H). ~ 
~ ~ me of !&M . m.35 (i.j=S.l lb, !ff) 

... 

I e ~momes. . .. 
· 66 ! Bumpmc42. 71 1333 ·374cM+O . m2.9f{bra, mH,cxeh.), - , Ce41Ao/41.S3, ~1 

• 

I · I , 

1..chE~2·(3·ddoropmmyfil} ~si111 ~ 1 1, SU4 (bf -.mH). ~ 2.U / 2.95, 
4~ydmxy .. t.2.$9t~~ydro- fim~ ob-- ! . 1.05 (bn. UQ, 

1
: Na 9.79 PJ.16 

~J~o[4Jablquhdin&- ~by . · 7.61-7.43 (~SH) Cm7Hga:rOJN3. 

~ I m_filO-diooc ' mttnH of ' !I I ' to HzO. 
I ' · ~ 3-my~ ! ri . CM CH3SO,H 
' ! msoowr vma )J ' 

1 

·~~ 
mccf& .. 

m nil'te4m 

I I 
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I '1..QE~h~Xye2•(3a 
~ I mdhy~~mt)lfil)-m.2.S,l@.te1f&. 
~' hydmpyriduino[4.5sb]qi.mi~ 
, j Une-1,HMimw 

I
' 68 . 7.0~®4hydmxya2~( .... ~~ 

: mdho~yl}iJ.S.mo.-. 
~ I h~m[4J..blq@hm" 

1. M•m.10.diom 
o,. I 

1~ ' . i 11-Chmom--m9hydroxy0~(-49dmmo-
! ~oxyphaym)-3,4.S.H>·tehe 

· · hydropyridmooi4.S-blquinoe 
, mm~4.mo.dmoM 
11 

.. iEMmp~e4~ 
i ain1the 
i m1t1cecba 
lj ~inedb)' 
~fihrmoncf 
the).myl 

! isomer vii 
dm~proeed~ 

i um of Ex-
~ amoIDe4t 

( 

34ls346 ff54 <M+O 
" 

117 

I i 

' 89 ~ ]40..342 I 316 (M+O ~EaampIDe42., 
1 mm1~ 
fU~ob­

ffitlimB$by 
fi1heiOP of ,,, . 

/,~~..,~ 

I
. msomer \1111. 

thepmcedl .. 
~mof&m i 'mpae4i. 

~ 
~ 

(~ 

·1 m2.'TI (ks. mu.~.): ~SO.NISO.M~ 
1 lU6(d,J31.6m, mm. ffi;;:3.6213.91, ... 
! 7.46 (dd. J= iss, 1.66,HI). N= 9.76 N.42 
II 7.3S.1.l3 (m, 3M). Ctsff i~JO,. 
1.m1 <m. im I i.i H:P. 

~ 2.36 (1, 3H) ! €U CHJOH. 
I I 0.1 CH3S~H 

I .~ 
! 22.H<k1t-mH.cxdl.) : ~SO.M/50.19 
· 12.09 (hr It. Hf. .... ) Ha 3.2413.32 
. 1.1scd.I=1.ss. nn · N=t.101t.6m 
! I.OS (1,, Hi) ' Czsffm~:AS· 
7"°'7.45 Cm. 38) ,. CUH2<). 

• " 1.3 u cm.1 ~ &.34, M · o.s a,so.,u 

~ 

Ii !EMmpme4t 
11 

,s 1316 ''316(M+U j 1:US <ks. !H,ach.) C= SS.091 SS.OS 

I 
I. ~ 

~ 

I ! 
m2.49 <bf-. um. uch.) 

"' 1.21 (d. l = 1.76. !ff) 

1
1.2m (s, m) 

~ 7.6S~7.S9(m. 3M) 
'1.39(d.J~1.46, m) 
2.S3(a.3H) 

;1 H..r 3.27 13.21 
N= 10.46110.69 
CmsHmaCNJOJS. 

,j0.4H2') 

,.. 

~ 
i~ f! 
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" 10 ~ 1.0mom-2°(J~idOf04.. 

1 
,
1 
mdhym~MDtyi)""4°hydro1.y .. 

[! I m.2J.mO..~nhfdmp)'ridmft0e 
~ ii [4.S*b]~~hmmm•t.mo.diooo 
Ii ~ 
~ i i 

I 7~ 
, 1.amgm..3-(3-cbnmo+ 

~ • ~yMphmiy1)-lehydroity• 

! 
l.4J, 10.tmahydmpyrldmmto--
[4.S0b]q~inominH,10-di~ .. 

~ 
1 12 ! 1.omcro-2-(2.Uimdhymp1m1m.-: I yfil)+~x~ .. mJ.S.~O-~ 
: . h~~Oi4,,5..blq11mll'/Oo ,. I ........ o.dlono 

' ! . 
i 
i 
! 

·-· .. 

Bu.mpme42~ 
MRl!llli~ 
mnte~ 

j eamned by 
~ mu-aticmof 
~ che:Hry~ 
~ ~mmervm1 

t~epmood· 
uimof& .. 
amo~e4m. 

. &ampie4m 

I 
. Bumpie42. 
mi•th= 
fimb'de ob-
,W~edby 

fii~of 
~3--;eyffi 
·~Wl 

' c,ht; pmced~ 
maofJihe 

· .m[e4m. -

( 

13 

I 
6 

I 

~ 

~60-364 ~ 318 (M+ mj 
i 

ri I 
~ i . 
/; 
I, Ii 
I I 

., 

i m 2.19 Cbr s. Uj. adl.) 
· M2.000w1t Utmdm.) 
1.J 6 (d. J 100 I.II, HI) 

ri 1.00 (1t mu> 
17.66(~ m) 
i 7.41a7.43 (m. 3H) 

~ 
demmp. lll(M+O , m2.48 (br s. me. exch.) 
398 . 1.32(d.I=1.tH, Ht) 

I 
': 1.25 (i.t, J = m:n. no 
7.00(d.J=2.04, HO 

'1.6S .. 1.sg (a, 2H) 

! 
, 7.49(d • .T=l.34.1H) 
.· a.4m (s,, 3 m 

31 m ~ 335~336 ! 368 <M+O . 1.m5 (d. J:.; 1.6'MH) 

(··. 

· ~so.~n 1so.13 
H=3.25/~U3 
Ni!!!9.6l/9.M 
Cmlff m mC2N30J. 

~ O.S H20. '\ 

1M~ 
I ,, 

O;i 54.92 / 54.QI 
Hs3.04/:UH 

~ N• £0.s21 mo.63 
CmsHm mC2N303. 

. 0.4H10 

Cs S"l.99151.33 
Hie 3.1114.'D ~ . '·°'ed. J=mss. HQ 

~ 1.44 (dd, Ja 2.«>tl.66,, HI) N=UU/H).74 . I ~ 1.m1.:un cm. 3H) , C2tff~4CN303. ! . , z.21 c-. :no 
·, i . " m.95 cs. 3H) 

!.3H20 

' 
I 

' 
.. 

c ~ 
ii 

I 
! 
,I 

' 

i: 

! This compcm~ y.ru mrurified using ftash ch:mmaw~phy ewer siHm p~ usim'IB !S'f» ~om mn nthylm!c ehioride M Ute emmmt. 
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7.S 11 

~ 1.Q!om-2°(3.5-di~oxy .. 
pRte@y~~ydroxy0 m.2J. H) • 

ii I tenhydropyrimbw[4J·b]D 
· q~araomb1c .. m.UMiom: 

1 
76 ~ 1..Q~hydmxy .. 2--(2ei• 

I I propyfilphay~}m.2.5.mO.~e 
~ hydmpyridui1o[4.S·blq~ino-

IJ ~ Ui.1c--Mo.dkme . ! I . ~ ! . .. 

I" 

' i, 

c 

~ n~~m~§®42. r1· ~ m~ ~ 299<~00 ~ ~oo<M+o 
~ @$1~1~ i: I 
~ mn.~e ob-- ! ~ j 
. mraoodby Ii ~ 1 

fillmn~k>n cf ~ ! 
~e 3-uym fi i 
isomer via ! ~ 
the pmced~ i · 
~nrnf!:itm · 
ampEe41. 

.. Bumpme 42. 
usinsthe · 
f'Hh'Dob-

344 I ~-346 ! :.12 <M•o 
i . ~ j 

.. taimdby 
fii~mof 

;jU'te~ 
msonwrvia 
th@~0 

me of El· 
1mp~c4t 

I I ~ I .. 
I 

m 

c 

~ m2.n(bf~ au.~chJl~".191s3.92 
1 1.m6cct.zg1.61. mm HliilJ.1u:s.9s 
1.os Cd. J ~ m.u. HI) I N~9.'7 lt.93 

'" 1.46 (dd. J = un.1.66,nQ ! C19Hm4aN30,. 
11 6.73 (d. J = 2.~9. 20) t3 H'i!O \ i . ~ 
u u~ cm. mH) . 
p.76 (S. QI) i I ~ 

C= 62.S1 162.Q 

I
r,· 8:¥ 4.33 / 4.26 
. JN:;;: m m.m / ~0.95 

~ C2;0HuDaN30J. 
UUCHiQ 

I, 

! 

~ 

-I 
~ 

ing hs des.ired product wu dim~ted wiah hydmcl!dodc acid UN) co pH m ro give a s~m. This ~sioo was~ oo 
a rot1Jr1 evaporatm w remove the 
mm~uoZ 100 Che rm~hiing •pe~sion wa fiMtemd Md Che ooim~ soHds wuh~ with wMer ud air-dried to provide~ dah'cd 

2-uym ismmr. 
3 This emnpmmd wu purified using pmpemtivc HPLC accordi~1 to the ~um inf~ 2 b). 
4 a) The c:ycHr.a!im of the 1wroprlate acyi hydnzide wu csmird cm? M !n 2umpie.4m except at twice the ~~nation of 
IC)'! bydm.ide. ' ' 

b) niras ecmpou~ WU purified using pmperativc HP'LC &CCM!im1 to the procedme lm1 ~ 2 b). 
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. 7-cM~hydroicy-2"(4->m• I Exampm~2~ 140 ~ >2'0 : 466(M+O · 10 
phellyill~ m .i.s.mo.~ydm- USii!!l!hc . 1i I pyridu:mmmo[4J"b]q@mofilm• ! fi[ttnte ._ ~ ~ 

~ m.no-dmo• hm•h1 . ! ' j fiittaticncf 1 ·I 

~ I ~e 3-aey~ I ffisomer vii . 

,u.~- I 'Mmof&N 
1 ampme4I. ~ 

·Im 7..ch[moo2-(4--bmmo-2· · &ampme42. I 74 ! >200 · 4!0(M+O 
· l!Mdwx~m).4-hydmxye mfqthe · 

1.2.5,10.tmmhydropyridM!m>- ·.m~• · .. 
i , [lf,S .. h~moune-m .mo.dmou ta!mdby ' 

I 

~ ~ . I fifilmtmoo of 
th~l=Q'Ym 

i I isomer via 

~ i the proced· 
i~mof&e 
i•pie4t 

-· -· ·-

c· 

, 1.3i (ddJd.6.--m.t a~ I'll), 7.45 (cl,1"8.6 llz, 
2H), 1.70(d,Jzl5Hx, I 20).1. 14 (d. J~.I Hz, 
28) 

·' 

3.11(sJH),7.23 (m.28). 
·: 7.31 (cf. J-2~6 Ziz, JH). 
7 M (d:m, J=l.7. t6 Hz. 

, nm>. s.os (1. mm. tu~<~ 
· 1=1.1 Hz. U!). !2.03 (bl. 
· Ul), m1:n (bl. Hi> 

. cm7n9tiooo3. 
' m.ouc \ 

C 40.SIM0.61 
. H 2.m12.om 
' N 1.09/8.31 

I 

~ 
· CUUU H3rN304. 
0.6 

·CIUS03H 

c .u.D4l-M.m2 
:. H 2.4812.61 
N 1.4111.!0 
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Tiabhl 2. The f@ffim@wffil!'ll Bic1mpla Mm mldc pmmmHy • ~ fM:h mmm MHmpb~ lS.~shm1 

ii~• 
I - !is~ed. YmcW ms fmm ~ . u~ -- .. . 
:N~mt · M~(Ci) · NMR (DMSO sdG»J Anldr*(~~Mftbt) 

·==""""" - - . "'. - ·- -- - - - ... ··=-· ·- '. .. ·~. .. ··--- - . - . -.. - ... 

85 1 7~hh.wo-2..(1-0ourophemmy0e ii ml ~ JSS 1~ 7.26-1.M(m. SH), 1.01 (St UU. farCnH,N30,Pa o 0.45 HJO 
· 4·h)'droxy·i.2J,U>·t~~ I (M+H) ! 8.16(d,1=1.6 Hz. Hi). ffi2.09 (hr I. i OdS.IUSS.14. 
pyridubmo[4.,MbJq~ffimmmiM- ~. ' I! Hij, tZ.93 (br I, un ij H:4.7312.31. 
MO-diOH ~ ' . . I N=U.~9/U.23 

1

16 

i 

1-cMmo-2-c:t.s-cm!riflouro- mi i >2SO i 476 17·'*' Cdd~J:!!i~1. 2.0 Hz.~nu. s:m.. · i ra1-cm,H1N30JP6a ,,;-
mc~hyIDphooy~)-4.hydroxy.. (M+H) I tU3 (•, 2H).1.m1 (d.1=1.6 lb. Ut) ! ~1.25141.35. 
~.2,s.mo.tebhydmpyridu.im>-· ~ ~ 8 • .C0(1.2H). i1.20<br&t 19), ! HmUWt.13, 
~4.S~b]qub11@Unc-m.~O-dione I n m:U3 <bf St HO I N=l.70Jl.10 •. 

"'11 7-ehmoro--2e(2.4..dm~hefae ! 32 I >250 I 376 7.20-7.30(mn,nn. 7.4.S.7..56 rwCnHgN3~ci O.SOHJ() 
., yffi>-4-hfd!°x~ .. t.2.s.mo-~.. · ~ ~ (M+H> (m, 2H>. 1.sa..1.1o(m, mm. am Od3.G1153.0I. 
hydropynd11iu~o[4.Sablqumno- :! i . (s. U4!~ ~U6 (d,hl.7 H& Ui). . H=2.3612.3', 

·• m!!c-m.to.diooc I i ~ . N=m.wmo.n 
18 • p-cmdoro.2-{~~ .. 13 >250 ,' 376 ~1.:H-1.56(m.4H).l.05(1, HQ. ~f«CnHaNA~ 

yffi~hydmxy.m.2.s.mo.mu. . , <M+H) ~1 s.~6(d,M.1Hz. Hf), II; Od4.15/S4.m.t. 

i'' I 

.. 90 

'" 9? 

'~ydropyrid~1oi[.t$,s..bfquim>- , . IJ Z2J2(br1., mH). 13.00(ks. HQ H=2.MSl2.:M, 
i~ne-m.mM~ooo ., w · N=U.iavn.19 

'7cdumom-4~hydroxy .. 2--(4- 25 >250 ! 38S 1.48 (dd.J=l.7, m.1Hz.1H). 7.~s. I fcrCnH9N;~o O.Oti -
~i~1ym>-m.zs.m~ . (M+H) 'l.OO(m, 2H). l.06(d,,Jmm.1 ~mm. . CH3S03H 
hydmpyridmnc14.S·b~q~i1• [l 

1
:. s.n Cd.1=1.1 Hz. Ui).1.32-1 . .ti ~ OdtOOl.sus. 

m~.m.mO-dmm: ~ 1cm.2H),12.m6(bu. nn. m:us ii H~.s9n.ss. 
': , (bf s. HI) ~1 N~m3.941il.90 

7-chforCJ9m..hydmxye3a i ma 
t (4.ttifmomomdhyMphemm~)-. I l.ts.mo.cdnhydropyridm~; 
' [4.S0b~q~imm0Hne40 mo.dmcme ! 
~ 7cehmoro-+hydmxy-2-(4- . ~ 49 
ri mnomcmdty2~nyID} 

~ .u.mo..tdnhydropyridmmm~ 
"[4.S·bkumnoHoo--m.m .• .u~ 

>250 

,>250 

'! 408 p.M (&S,J=S.I, 2.0 Hz. &H), 1.t[.. I rcrcusH,N30;JP;ia0 03oH:i0~1 
:ii (M+H) ~ 1.04 (m_ otH).1.24 (d. J=ID .9 Hz, 18). Od2.331S2.3', 

s.32 <cm. Jia1.s Hz. Uf). mi.6m Cbr., I H4.3412.36. 
UOt tt4S (bn. UU i NsUU719.9ID 

401 p.41(dd,J!§s.6.a.ouz. mH).1.16 · rcrcuaH9N3~00.3sui0., 
'(M+H) ~ (1. 4H). S.m (d. J=2.0 H1t mH), fU7 Od2.22/S2.m9, 

i (dl, J=2.0 Hz. MH). ma.09 (br .. mm :: H~36n.Om. 
1~ m:t.04 (bu, 2H) · N ... moJS/9.12 
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~ ~ 
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\ 
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;·'2 7-c:&tkm-~~hydmxy02A(3.. ! t5 
. ~a~~yID}l.l.S.1G-~ i, 
· hydropyridmmmo[4JDb)mw~o- I 
· mnrme-m.UMmoM ii 

il 
93 7-chmow--mebydmxy·3"- ! 12 

(4-•Mfcmyim~y~~yffi)- . I 
3.4,S,20-~ydropyridmn~ 
[4,S.b]quimmoU--4,10-dione 1 

94 7-ch~~h)'ChvxyD2-(4e . 48 
; 

imifonymme!hyIDpmey1} 
: 1,2,S,lo.te~mpyriduima 
· ~4Jeb]Guhtomi•1.Hkllicma 

' -7 

' 

(-

·>250 
I 

I 
·>250 

>250 

~ 

. --·· 

38S 7.46(dd.J=S.~ E.1Hz.!H),7.10.. 
(M+H} ; 1.19 (Mt MH).1.05 (d, JmUi H~ 1~ 

· 8.07·1.25 (m. 3H). 1.49 (1, Ui)~ 
. m2.ms Cbr1t Ui). tun <mwa, nn 

·iml 3.:u (s. :nn. 7.64 (dd, J=S.1. un11s 
'(M+H) m).1.oi..a.m m cm. 48). U4 
I r Cd.1~t1 Hz. nn.1.!t (cm,1=1.1 Hz. 

. mH). 12.6! (brs. mm. tt.47 
an-1. un 

4·u1 ·. 3.28 (a. 3H), 7.41 (cM, J=S.6, 2.0 HI. 
(M+H) · 1H), 7.9fJ.7.9! c-, 2Hlt s.om..a.06 

"(m. 3H),, iU? (d.M.1 Hz, SH), 
m:un aw a. mu> 

,.. 

c-· 

... 

· forCm1H9N303P30! 0 0.40H10 
.; 

o 0.30 CH3S03H\ 
~ C=49.3!149.S4, 
H~.6312.35, . 

· N=m3.3Nlm2.91 
· forCi1Hi2N30SCS 0 0.25 HiO 
,, Od1.UUSt20_ 
. H=2.9112.1S, 
N=9.9S/10.0l 

., 

#. 

' 

1: 
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w 
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Tatb~t 3. ~ f~~~@wi~I Bxaple! were maid~ ~moom~~y M :ret fri mil'& &np!e 12. mim1 
1ppropria~e COO'eSp;OOii~I precMOO!l'S ~@ malc1: ahc CC>mi!'@U!l~dl mi•. (YmeM!J Ne O\i'UIH from she ~OJ.)'® 

....- ~----- ------~---- - - ------- -- --..n -- ---~ -..~-------·--.a -

l1x.t 
Name Y~M 

'1 
m.p.(UC) MS(CM) · NMR (DMSO .._) : A .... (ai'dlfoud) 

- -- '··· 

-fat Cmsff1N303FsCf -
.... 

19$ I '""~y.!Z- ' i 11S.ll(s,2H). 7.43(dd.J=l.6, ' 
(peritafhtombe$'mzy~:H.2J.mo.. l S4~ >300 4-M(M+H) ~.6 ff~ Hi). IUM (d,kt6 Hie 1H). ~ ~1.12148.40, ·.,. 
tettahydmpyriduifto[4.S·b]0 ) 8.m3(dt 1~s.6 H:r., 1H) ; H=t591l.12. 

i qMh~oH~m.tO-dmone . N~.4719.28 
--

7--chioro-2Q(2-eyrmobenzym}- i S.27 (s, 2H), 1.36.-7.S2 (m. 3H). I tar C19'!11M4<>3CI• 0.30 H,.C . 
96 4·atydroiy-m .2.s.10..~ydm-- · 6m >250 3?9(M+H) 7.62-7.?0(m, Uf), 7.87 (dd.1~1.7, C=S9.40M.44. ~ 

·; ?)lridwrao[4.S·bqummiomine. 

i 
1.0 Hz. Ui).1.04 (d. J=UUiz. mH). H~.003.10. 

~ 
. i.mo.cnane 8.~S (d.J::l.1 Hz. Ui), 22.00(brs. N=14.Sl/14.36 

nu. m2.7S tbu. 1Hl 
i 7-ch&om-2..(3--dwiom~O· I . ,,U (1.2ll).1.U.7.46(m.SH), for cmsHm zN303a 
'.91 _ 4·hydroxye i .2J, 10..tenbydro-o 77 >250 . f3HCM+m I a.mes. un.iusccm.J=l.7H& m~ -Cd!.69155.61. 

pyridmno[4.S-&lq~inoUm&- I ~ u.9s Ck' a. nn, t2.61 (hr., nn '·H-2.8613.03, 

I u.raO-dio• : 
N=Ull.12/UUf I 

a . 4 tt - -
foe' C:aoHu3N3°'Jf'GC ' 1..ch~2.Q.s-diuiftwma ! I ,,29 (1, 2H). 7.43 (&!, M.1. 1.9 Bit 

I 
. 

!400(M+H) 98 meahy2bmz)1}4-hydmxya \ 52 >1..450 mm.1.00.1.oa cm.4H>t 1.ms (dw • -Od9.0SIS8.'1m 
-m.2.s.~o.~ydmpyn~ J=S.1 Hi. mm. 11.M (br .. UI). · H=4.66/4.14 
[4.S-b] qid~oB2~1.iEO-di~ _ m2.67 Ow 1. tH) N:d2.1S11 m.ss 
7-cilmMom-4-hydmxye2• 

157 
i l .92s2.06 (m, 2H), 2.Sl--2.68 (m, -for Cmff16M:Ad 

w (3~phe~yIDpopym) .. !.2J.tOs >150 382(M+H) ~ 2H). 3.81--3.98 (m,_2H), ·ui.-7.32 _ I C=Q.~U/62.75, 
,I ~~ydmpyridm!I0[4,Sab}- (m.sm. vn (d.J=l.2ffz. m~au>m i H-4.2'14.38. ! qumMmioo-i. 10-dio~ j (s.mt). lU3 (d. J~.S HZt 10). 1 m.11 I N=~ tOOIU>.92 I · ~ s. mm. t2.S3 aw s. ~m 

7-c3dcro-4-hydroxy~2-- I 2.'1.7 (s, 38). s.os (S. 2H), 7.08~'1.22 · torCmtHmotN;,OJC 
100 I (4·mechymbewmzy~H.2J,&O- 72 :'>250 ~ 368(M+H) , {m. 4H). 1.43 {d, J:::l.1 Hz. !H).1.02 ' 0=52.0S/6t86. 

i , mnhyd~M[4.5-bJ· ! ~ 1(1. Ul~l.~4(d.J=l.7Hz, UQ, U.92 8=3.1414.00. 
! qumndiM-1,U>-dione I 1 (hr 1, UI). i2.62 (k 1. HI) N=d m .42111.:M 

,,. 

~ ~ w ,,,. 



·:( ('' 
,_ . 

' ~1..chffi~ilmydmxy-2~-- -- ' II. ' l~SJ9(s.2ff).1.40..7.S6(a.3H). - /jfm-Cm9H-uN3~P3C' 
· m~ ~(4""bifl~omme~yIDbc!lllJ:Jm>- ! oo !>250 422CM+H) ~7.70(d,J~.m Hz.2H),iUDCs. mm ~~54.UIS4.om 1 

t1 E.2.S.mo..~~-m>- ! 11 ~! 1.m4(d,1=1.6 Hz. mm. u.'6 (m' it !I H=2.sn.n. \ 1 [4.Ssb~qubm~m•E.HMffiom: . fl ' ~l nn. 12:n (br .. Ht) - -- - I N=t.9619.62 . 
' 7-dm~o•2e(~nqm)- I , I s.U!(1. 20), 1.4o:.1.so (m. 38). - ,' fw-Cm9Hu!Nl4D3Co 0.23 H~ 

102 ~ 4 .. ~ydroxyemJ.s.10 .. temdmydro.- ! 43 . :>2'0 ~ 319(Ml+ffl 1· 7.80 (d,J=l.2 Hz, m).1.03 (1, tH). Od9.60/S9.51, 
~ P)'rldmr1014.Sabl•ffiwimn• , 1.14 Cd. .1=1.1 Hz. Ut). 1 m.96 (bl it HQ. · H=l.mr.uo. ~ , 
, m,mlJ.-dmcme · !2.72 (bf s. ~H) · N=m4.631m4.15 

1· i !I I 

[

1 

, 1-ci?tom-2--(1eft~E>- , I s.mtii(s. ~ 1.ia.1.40(m9 4H>. · ·fwCm8"mmN3CJPCi• o.50H2i 
100 i 4-ilmydmxyaID,,2.S,mO-~ydll'O- . S9 ":>250 .; 312(M+H) . 1.43 (dd • .W.6. m.3 Hz. un, 1.03 I Od6.71156.M 

1 1. pyridni~@[4,Sab}qummmine.- , .' (s, ~m. sus (~ >-4.6 Hz. HI), 1 UN ~.1111.13. 
! . m.10-mmte 1· ; (br11, 1H), m2.66(brs, IDB) NadUQ/ID0.91 ', I 'I 
, , 1 m i 

-- -

'-:. 

-· 

1-
~ 

i 
... 
w 
~ 



·( c-· 

T1bne 4, ne f@Hmvm11tg !Bumpfiles ~me 1eirnmUy u id forth hm &npmc mm m. millm1 
di~1 ~mws to make mhe mm~~s Hsaed. 

g_..._.,._,_~ ..... --- --------• ....--,..--

A.aY.c~-&.# Niwte. - \Yffiemd IM.p. . ' MS(a)- · ?am.(DMSo~:-·_. '- "' 
··- ' 

~ fil6 ! 7..Q~oro4-hydmxy-2-{suceinumid-m-ym.. -! 11% 3S9"-363d 13S9(M+ m 2.s1cs. 4H), 3.30(m, 2H). 4.mcm. Cd m .D's m.tm, 8@3~4113..56. 
ethy~} t;J.J.tO.~ydmpyriduh~c ~ ' 11 i· :no. 1.43(cm. u1.1ma.6&)t 1.mcs. -N=m4.21114.0I 

i C4J-b]~uaii~onoo--m.mo.dm~ 1 !1 _ m). &l.m3(d, mH. l=l.1Hz). 1 ~.9M i 

I (hn. mm. ma.6m(brl. no C17H1JN.405Ci e 0.3H20 I 

i iH 7-Ch~cro4-hydroxy~2·(4,4-dim~y~-2.S· -.61" 3S0..3S~d 419(M+m · t42(s. 6H), 3.76(m. 2H). 4.13(m. -°"6m.uusm.23. H=l.6713.to.. 
~ioxoox1xo~id!!it· 1 -ymethym) .. t ;J.J. io.. i 2H). 7.4l(m, 2H, Jsl.7!1h), l.02(1. N•13.26113.04 
rebhydropyridamno[4,S.bJqumnoUnee Ull), s. m3(d. Ht W.8Hz). its ' 
~.10-dione · Cbn. no. m2.7(bn. mu> ciaum.sN406Q .. o.m20 

U7 7-Qfilm'04-hydmx,ye2-(S.methy~s,pnyID S4911 ·· Ui!5~170 480(M+M : UH(s. 3H). 3.7m(m. 28). 4.13(m. - OdS.<5155.00, H=4.HY3.91 ,. 
· 2,4-dioxo~midno-3-yme~m) .. ~.l.S. 2 0. 2H). 1 .37(mn. SH). 1 M(dd. ur. . N=~3.961Z:UU 

~ 
t~ahy~M£4,5ab]qubwH~e-- I~ J2=8.7Hz. J2=~.9S!h), 1.m(d, 1H -

. m.mo.diom : . !~ J=l.OHz>, l.2S(d, MM, 141&).. __ C23ff 18N,OSC .. m.m20 
: l.M(s. mm. U.9(mn, Ui), I i 

·.;. 

12.Mebrs. mm 
7..0am>+~ydmxye2--(~~mecnym-:t,~ 

--
91., .i>lSOC 4ot(M+m 2.18(s. :m>. 3.69{t. m • .J=d.6lih). ~l.62/4LM.-Hs3.79f.US3, ' -us 

"ioxoimmduo-3-.ykthy~H.2.S.m· : .. i 3.19(1, 2H). 4.03(~ m. ,hd,Qk)s -Nmm6.67/l6.3S 
rehh~~4JebJqum~omi_.. I -- 7.44(dd, 1H. Jb=8.7HI, ~0&)~ i 

m.~04iCH t§.02(d, Uf, J=2.mh), 8.i!(d. Hi. _ Cm1Hi4N,O,C .. 0.9H2() 
1.12l8.7Hz). 11S(bn. iH). 
, 12.6um. nn 

U9 7.Q~otO+hydmxy .. 2-(S.S-dimdhyfil. 919& >:ZSOC: 4!8(M+m t4m{s. 69), 3.16(m.1H). 4.1 t(m. . c>do.17150.n. H=!.91f-t.m. 
l.4-dioxmmmdu.o..3--yfild!y!)- t .2.s. mo- · 2'.H), 1.43(d, Uf, J=l.6Hi). l.m(a, . N=16M.fm6.14 
te~ydropyridmno~4,S..b]q®iammm• I EH), l.t3(d. mH. Jsz&.6Hz), m UM 
1,mo.dioine , (brs. Uf), t 2.'7m(bn. mH!) cisHm6NsOsa .. o.4HiQ 

' 120 7-0doro+hydmxy92·(imiduo-3-y~mhy~) S9t; '>250C I 4.3(m, 2H).4.6C(m. 2H), 7.4i(~ 3S8(M+m, °"44.m~.9s. ~.5213.4m.: 
~ydmpyridnbmo(4,S.b~quimmo;mu. ! ' 1H,1=7.1Hz). 7.S2(s. 1H).1.75(S. N=26.29/16.24 

. m • m Mm@:1e ! . Uij, 1.93(s. ~H). 8.00(d, tH. C16ff12Ns030a UJffQ .. '. 

I Js8.7Hz). 9.&l(s, iH), 3.35(hn) I !.O H2') a O.S N.C ,: 
-

-· 
. ," 

~ ~ 
w 
@\ 



c·_ .. c-· 

pfm 11:.Qbi~o:"ydroxyal..(S.S~~~ym.. 1' 64~ ii. 212:.216 i S42(M+1 :s.12(m. 29). 4.1.6(m. 2mi), 1.23(m. ~ C=S9:11is9.W. H~:.ttM.lm. ~ 
~ fi 2.4--dioxcim~d~l~ymdhyIDHJ.s.m .. · 1

1 
1 

. mH). 7 M{d. U\ J=l.7&~ 1.03(1~ &2.4112 !.7!5 ~ I 'i «~nhydmpyridmw[4.!-b]qimincmu~ee I, . Ui). l.W1Cd. me. J=l.161). 9.54(1, 
l ~.m-dk~mte ~ , m). i tl9Ca. n-1). m2.63( 1. ~H> . CmGHnaN.eoss .. m.ooi<> 
11, m22 WI, 1.(.1m~hydroxy-2.(2..1~moxomiud ·. 17'1 ' 323 .. 32&m 401(M+i l.12(m. 211). 4.0&(m. 28). 4.i2(1, I Cm4S.24i45.23. H=dJll/3.0m. 
1~· idi&-maymemym}~.2J.mO. i i 2H). 7.-M(dd. mH • .n=S.61k. ~ N=m:uNmu1 

~~dropyrimi~4J-b]quinoUu.- I !1 ' J2=!.9Hz). l.02(d. n~ • .ir~t.9&), 
i 11.10-d~ooc I I I l.~4(d.nm.J=S.1&). . ~C21ff2oNsOsa .. m.tKzO 
ii ~ it , ·. i m.Wbn. un. m11nm.mu 
.. a23rf..alll~h)'droiy-2-U,Ui0Jtopyridin01-6m-~1311-3m4-- -. -43S(M+m .. 3.M(~ 2u: .l=d.4Hz>. 4.14{t. m. · ·C=Si.101s2.1s. H=l~moa.12. 

[2.3-clpyrroHdin-2-ymeth1m:>-m.2.s.10.. · 1
• l=d.4Hz). 7.42(dd. nt Jl=l.7Hz. N1&ms.:M1ms • .e3 

terrah)'~no[4J..b~mm>ffii~ J2=~.7Hz). 7.11(dd, mu. J!=i4.IH . , 
1.mG=diom: · Jl=t.mHz).. 7.99(d, Utl'=!.tHz>. ~C20ff~2CffsOs- um20 

~ \ 

'! i24 17.Qmmo+bydrmyai.(o-benzoauffimmd~ 59" · I >2SOC 
1
1 '~~!~y!H.2.5,!0.tehh~o ! , · I ~ [4,S.b]qui1aline-1,10·dffiane l 

I . I 
m:zs ~ 7..Qmmo+hydroxyel-(5.S-heumdhyfil ~ gow, 

I !I ~U-dicxooxuomkii•l·:rmemmmym}m.2. w 

Ii s.10..~yd~AJ..bJq~mmmmme~ 
! i.m-daCM ~ I 

'! m26 11.amm~hy&oxy .. 2-{ ~[c]U.llon-l 92~ 
· am11ym~2.•-cn~1mH.a.s.mo. . · 
te~lhydropyndml0[4_,..bJquronomme. 
m.mo.d~OM 

m21 ! 1·C.1dmo+hydroxy92·0.2.4-ma~~i..ym I 7K 
eehyfil)-!.2.S.10.-*~dmm 
[4.S·b~qmnoH• m,m<kimu 

>lsOC 

I 0 

.>2SOC 

'>2SOC 

· SJ 1(d. 2H, J=l.1&). 9.10(•. 2.H}, 
.i m tl9Rn. ~m. i2.s3fbn.1 

.,
1 
413(M+~~ 4.04(t. 2H.f=d~46Hz). 4.27(t, 2ff. ~ ~49.27, ~mslJ.410 m 

J=S.43&), "1.ll(dd, Ut,1121.nb.i N=~~AU!U9 
12=1.56Hz). 8.m(m, 28). fU 

~ m . .niri6:m'°' .D:t2Hz), l.24(dd.! C2oHm3?40fiS1Cmm a um~ 
·1 Ul,.1m:or6.7Hz,J2=t.s3Hz), U.90 
1. - nn. t2.S9!bn.. mu· "' " 

"·4S9(M+~1 iAS(m. UJH~3.16(m;,2ii).4.12(m Od2.19/S2.IU.~.W4.20. 
1. 28)., 7M(d. U!, J'=l.6&). l.02(11, N•U.1S/U.5! 

,, Ht). iUS(d, Ut 1=4.6&)., . 
· m m.9S<brs. nu. i2.100n, mm ~ ClmHm9N406Q .. um20 

. 4S3(M+mfl.23(m.4m~.4m(-. 38). t11<m."I o.ss.2.uss.26, 8=3.m(l496. I 1
1 
mH). 7.15(•, mm. 7.'9(m. mH}. N=22.22ft2.21 

i lUO(d. lH, Jsl.78z), U.90(bn, i 
mH), m2.6(bn. tH) ~ CamH!3aN406 .. 0.2820 

359(M+1j 4.23(t. m, J:d.6SHz). 4.54(t. 2H. ~ C=49.3U49.SI, H=d.mVJ.35. 
J:id.66ib). 7AO(dd, Ul,Jh4.1HdN~8 
~ttlih), 7.93(a. mm.1.tl(d, m 
J=m.9Hi). ~U>t(d, nt. JaS.mx>. ~ C1sHm taN603 - o.2NIO 

.. s.48(s. mu>. 1 t9Cbn. nn. 
12.60n. ~ 

.. 

if"' 

~ 
w 
...; 



c c-· 

iR m2I , 1.0e~imfdmxysi.u',2J:m~ .. 2-yf :: 75'6 ·i· >2SOC -- ri :ss9(M+~ 4.32(m9 2H). 4.Tl(m. m), 1As(~ ~l.IW41.IZ ~.51/J.ll, ~ 
~ ethyffiH.ZS.mOe~ydropyndnmM . ;i fJ ~H). 1.1S{s, ~H), l.O~(m, Hi). , N~20.69120.42 ._ i [4Jeb~qui~0Emm»-~.mo.dio1:1e ' . i IU3(m. 2H). m ~.9(bn, HI}. 

' ' i ., 11~ filH) - '.CtsHuCN603 .. 0.?ffJO 
~2917-Ch~oni-4-hydmxy-2..(1J.3.~tmuoi .. 1° 13'1 : >2.SOC · rJ 360(M+!: 4.32(t, f.su. Jsd.5'1Hz).-i.39(z, ·, ~14146.10. H=2.Uf.U6, 

I ' y!dhym). ~.zs.mo...-yd~dmno I Thi: fil ! fl ~.5H, Jd.S5Hz), 4.81(C, !.SH. ·: N'~.26126.ot e ; 

~ [4.S·b]q,.,im>UM-o~,1o.diane , mix i J=S.3Hb), 5.0l{t, ~.5H. ls.S.60Hz : n 

" , on ! 
1• 1.4S(m. nQ.1.«H{mt UQ. l.!H(s, , Cm41~oCN703 .. o.m20 "' 

7..0filo~hydroxy .. 2s0.2,3.4"-~·2· ,, iso- II i 0.58), 9.47(S. 0.SH}, ~ ~.'2(bn, I 
yl~y1}$,2,5.10.~mpyrldmmao I mm I' mm. ~2.St(bn. o.sm. "' " 

'' l4.SeblqumnoH•1.10.Cmonc .1 1
1 12.63(bn. O.SH) 

m'° ~. 7-0moro-4-hydmxya2-(~ayID-2JA 7490 ii >2.SOC .~ 461(M+1 . 3S!(im. ~.SH). 3.n(m. ~.SH), 4.00~ OdS.12154.9~. H=l.SOOAI, 
. dioxaouzolidi•m-ym~lH.2.5.H~ Ii ''. (m. t.SH),4.38(m. m.m), 1AO(mi, ~ N=U.65/U.M 

1
, 

'
1
1 tenh~4J..&Eqgiooiiae . . ' 6H). l.00(1. nn.1.ml(dl, Ht · 
I m.mo.diOM 'J=l.61b). 12.9S(WI. UQ. ;: C22K1sCN406 .. o.mio 

m2.7S • t !; !• - . -

~ 

"' 

IF' 
w 
~ 

... , 



' ! . i 
: !I m:n 

.,. S32 

m33 

. , 7wOuioro-4-ffiThiydroxy·2..(2 .. met.hym"2"' /i 84~ ! hydroxypmpicnmddy[)-m,2.S. IO- /. 
~ tmshydmpyridw~o[4J.b~quimdm~e- ij 

U,10-dmoM 

,,. 7·0doro4hydroxy .. lo(1" 
hydroxycyclo 

.• 
1 
hexymurboumi~YO·lJJ.mO.. 

,! tenhy~dme{4J .. blq@inomii:mo­
t. filo.dione 

fn~ 

~

1
. 7~moro4-!h)'droxy .. 2-(2.-hydmxybenz !. 14" 
amm~l'.H.2.S.t~ydm , 

. ?Jridnim>[4.S..b~mm>Uu-l,10-dio-. . 
l ..• .ri 

7.QUom-4--hfdmxy-2-{2·hydroxy .. 2,2- !! 66'11 
d~p~myn~id~yMH.2.5.IO- . 

· ~ydmpyridufilmt0[4.5-bl qumzmwnm.., II ... 
n,EM!one 1, '· 

" 

m:w f 1..ann~~xy .. ~m .. 2.. ! 76'ii 
i. hydmybi.mcymm~y&)e m.2,S,mo. 
' ~ttahydmpyridm11m[4.5eblquim>filffi11me-­
a 1,mo.dio~ 

~ 

(" 
'- -

(25~ 

I 
~>~ 
~ ' . 
I~ 

~ >2SOC 

>2SOC 

c 

~.517(M+l) 

~ 

"Od0.48/SO.SS. 'H~.2414.25 • 
N=d3.IS/m3.M 

~ 
Cm1Hi1N-tOsClli .. 0.2ij~ 

,1, O:d3.21/S3.m7~ Hd.m.flS~oo, 
Nsm2.'431m2.0I 

"'C20ff:UCK404 .. UlH20 

-,~ Od4Mi54.37, H=3~'1w1.13, 
Nal2.70/12.S 

-1 

C2oHmsON40s·O.IH20 __ ,_I 
C=62. 73/S9.69, H-4.0913.95, ~ 

, NsUUW1 ll.1 ll ' -

C21H22a.N40, 

i~ Od1.661.SI.19, H=4.51/4.62, 
I, N=13.39113.3ll 

'' Ct1Hmg0N4Qs .. 0.2N.0 

#' 

m-

ltd w 
IO 
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j 
T1bte 6. The fo~~owii~g Bumpma wem mMde aemmmy u tet forth in Bump!ie films. mffi~g 

l!llD · · ·• - ---- ·- mcahe=omoommd1Hs~ mmn1ne ~mMJtllUE ~ ~o 
'Bx.I . ,Name I Yield. m.p ... · MS(C) .:: . NMR (D?~SCS"~ · · · . " . " ~(~~ ·' ... 
Ul 7..0~cro4--~ydmxy-2-(2-mdhyID~mo S:S«Ji 1 282~214 33S{M+ID) ! 2.E $(a. lH). 2.19(ts 2ff. J~7.Hb), · . C=49.11149.73, 8=3.5113.13 

etbym)-m.a.s.10.~yridm10 · ! 4.080. 2H. J:;;::7,tHz), 7A2(d. mH. · 'NsE1W!2.30 1 

[4.S-b]q~bnoHiite· m,Ukmiooe • 
1 i J=7.8fb:). l.<M(s. Uf), l.!3(d, JU, ' ~ ~ 

I 

. J=8.6llh). 1 m.9m(bn. tH>. Cm4"m2Cff30]sm 
m2.64lbrs,, 2Hl 

i3S 7-Cdoro-4-hydwxy-2~y!dllo S3CJ, 264-266 3S2(M+1). . 1.20(t 3H, J=1.3SH1), 2.S6(q, 28, e=surusm.21, ffa4JW4Jn 
dhyfil)-E.2J.mo.~ydmpyridm!!DO ' J=7.38Hz), 2.82(t, 2H, J::;r7.26Hz). , N11d ~.9'/t m.M 
[4.S·b]~inoiifte..1.10-diwe I · 4.06(t. 2H. J=1.3Ulz). 7.43(dd. Ut · 

i 
u 

~ 
. .nl§3,64Hz, 12=t9Slb). l.m(d, SH, cmsHm4aN303s 

~ 'J:m.91Hz). iU3(d, Hi, J=l.6Ub). 1
, 

. 

! . U.Whn.. mm. ~2.Nhn. !Hl .. 
136 ~ 7.QEOf0-4...hydmxy~l.a~..wtymddo ~ ?S'll 241e2SO ! 3IO(M+U : 0.88(m, 3H). 1.36(m, 28), 2.S2{m,, . odlA"53A3, Hs4.7114.95 I dhy!)ei.2.5.m~~ ~ 2"), 2.socr. m . .J=7.2Hz). 4.06ft. N=U.o61U.2m . 

! [4,5ab]quin62i-.l.UMimre ~ I ! . 2H. J=7.2Hz). 7.42(m, mH>, l.02(1, · I .. I M 

. . HQ,l.t4(d, 1H,J=l.6&), Cs1HmgQN303S 
i u.cm&n. un. i2.slhrL un _ 11 

, m31 7QQfilcm4hydroxya2-(2~mm-propyi~io ~ ?ICJo i 265·261 366(M+I) I 0.94(1. 3H. w .3llz), ·~ 28, ' c.52.21tl2.53, IM.53MAI! e~yUH.2,S.~O.~y~H ~ r, .J~7.3Hz). 2.S3(m. 2m, 2.IO(t. 2lt I Ng:m m.IOlm m.49 ,1 

[4,S-b]quinoline-1.•o..n- I . J..:7.3Hx). 4.m{c_ 2H. J=13Hz). 1 , 

! . .1.42(dd, Ut .n=S.6lb. J2:;:;:fil.IH1), i C16ffto0N3°'4 e 0.1H20 ~ 
. . I ., 8.02(d. nm. Jst9H~). l.fil3(~ 1H, I 

. J=8.7'Hzl. m &.9Cbni. un 
·- ·- -· 

41· 
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'
1 Nmne 
! 7-0moro-4°hydro1y-2..(2~yID5Wfony& 
~ tmym}-%.2.s.m.~ydropyrlmi~o ! [4.S-b]qui~ou~ m.to-dm 

(" 
'-

7·CMoro-4-hydmay·2-(2-dhyms'ldfcmyi ! BK · I 21~214~ 3M(M+i) 
elhyfil)-t,2J,U>·~~-no 
[4,!M>J~on ... 1,Uk.Uo= 

7·CMom4-hydmxy-2~(2-~~bu:ymsuu·ommy1 I Ula~ lj 211~290! 412CM+O 
n ~lhym).!~.~~~~ui~o ! : ! 
~ [4.S·b]qm~ommM.""l,lO=dmM 

(' 

-~ NMR (DMSO ~- - -
. 2.Sfil(s, 3H). 3.S3(C. 2H, J=6.9Hi). 
4.3!(m, 2H), 7.43(dd, Ht .Hlilll.6HI, 
~~.2Hz), l.02(d. Ht J=tSHz>, 

i~ IU4(d. Ht M.6Hz), 12,S(bn, 211) 
m .22(m, :no. 3. i S{m, 2H). 3.49(c_ 
2H, lm7J3Hz). 4.30(t. 28, 

,. J~1.t6Hx), 7.44(dd. mH, n=1.1Hz. 

~ J2=t9Hz), 8.02(d, iH. t=1.9Hz). 
s.m3(cm. nm. Jll!l8.7Hz). 1 mS(bn, 
'nn. m2.7Cbn. mu 
0.89(«. 3H, J=7.26Hz), i.39(m, 2.H). 

-~ t63(m. 2H). 3.17(m, 211), 3.so(m, 
.I 2H9 J=6.96Hz), 4.:w(t. 2H, 
J~.99H1), 7.44(d. Ui. Jsitl.IH:e), 
S.Ol(s, m>. 8~13(d. Ut.1=4.Sb). 

1i H.91Rsn. nn. m2.79Cbn. lH 

-.!i(abm~ --~ 
-----·-·-··----

~3.36143.33, H~.WJ.M, 
" N=mo.wios; 

C14ff 1aQN30,Sm .. 1.:0820 
~ ~.14144.11. 11=4.0l/4.02. 
I N=l0.46110.M 

·i CmsHm4CN30sS1 .. tOH20 

C=-47.S0/47.14, 0=4.69/4.61, 
N=9.17/9.1m 

Ct'/HtaCIN305S • 1.Dff20 . ~ 

#' 

,.. ... 
~ 
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Tab~e I. The f0Hcwin1 !umpUes wm me ~Hyun forth m~ ~pfile 1 is. mmi1g 
1 :ate corms mlin nms to make the_ Mm fJMS tmstedl: . . . __ _ 

1
: EL I . Name Ymetd 11 . • m.~ .. MS(CI) .. · NMR (DMSO .odes) . ··. ·, · · , Amd)'l!s (~cA'oudf 

'
1 US '1-~uoro.4-hydma;y02-(thffi~·2°r~ ij 84~ . >2SOC 300(M+O , S.23(s_ 2H). 6.91(m, 18), 'UO(m. . Od2.UIS2.~0. Hsl.Om/l.32, 

.
1
1 methym)-m.2.S.ZO.~ydmpyndnmno 

1
11 I I 

1

. HQ, 7.43(m, 2H), l.m(d. Ht 
1 

N$3ll 1.3911 UO 
[4 .. '5°b]qwnomie-!,Hi-dio!ne !. i J:!::l.9SHz), l.!l4(d. 1H, J'=4.7Hz), .' 

.I i E i.92(brl. no. ~2.1(bn. 1H) i C116ff1oON3Q:!S .. O.SH20 
m40 . 17..chloro-4-kydroxyQl--(furu=l•)'m 

m~ym}. t,2.S,mO.~ydmpyridu-Jft."lO 
! [4.S·b]qbinmoUmme-1,Uk!Jio~ 

smCJi 

rt4m 'j, 7...Q?gm.4..hydmlyele(!hiop~e--~y& ~ 659' 
.~ meehyi}l.2.S.lO-tr:~ydmpyrim~o IJ 

[4.S·b]q~mnomine-1.!0-diooc :: 
... 

>lSOC I 344(M+ o I s.o«J(s. :no. 6.36(d, mu. J=lJHz), ~ CdS.46/SS.33, H=l.1213.<ne 
· 6.42(m, Uii), 7.42(m, 1H), 1.59(d. N=1t39/mm.mo 
nt. J=U>Hz), 8.02(d. Hi, z~t.91h). I 

i l.M(d, uw. J'l'l8.7Hz). 11.9 .I Cu;HmCN304 .. o.m20 
lH). 12.76m. tff\. . 

>250C ~ 360CM+l) : s.osc" nn. 1.0l(d!. lH, J~.MHz>. . c.=si.1M2.tm. R41m.iz 

·' 7.so(m. HI), l.02(s. mH). tU4(&t : · 
~ : n;:, J=l.6&). u.92(bn. nn. I Cm&lfhoCN3<>.4S .. omio , , 

. m2.6S iH 
I 

' 7.,1(11. Uf). 7.43(d, mu. J=l.6ih), ' N=U.56/U.35 '~ 

:. I m42 '7.Qfilmo4.~~y-2..(futu..3--)i ... lj . "~ . >2.SOC " 344CM+O ,. 4.92(s. Hi). 6.46(11. UQ, 7.4°3(d, nt.: OdS.9US!.SI. Ha4.0ll.i.m, 
~ mdhym)-1,2J.iO-~ydmpyridm10 ~ Ii , J=S.46Hi). 7.S(m. Ult 8.02(dl. Ht NsmUVU.19 

H
.4..S=b]q~mnoni•fil.lo.diOM ! rJ J~ID.6). !U4(d. mH,J'=l,6Uiz), ' . 

. 1 · t t92(bn. Uij, 12.61~ Hi) C?6ff m4CN304 
1~am~hydmxy~2-c3.mdhymthmo j 64" ii 263=26.SC ~ 352(M+ID) ~' m.93(p. m. J=5.37Hz), 3.33(m. ut, , O=S1.2uso.98, ~.€Hl4.~;~ 
~ymH.2..S.mOo~y&-opyridlQ.ID~o ~ ~ (d!eoomp) i !. [S&mperimposedoon•patD, IN~mm.94/mUit l [4.S=b]q~mnoMa•fil.mo.diom: ~ i 'i i 7.4m(d, 1H. lmS.64Hz>, 1.0m(~ ~H). . 

J ~44 

' ' ~ i ~ i1 iU2(d. mH. J'4.73Hz). ~ U~l(bn. CmsHm4aN303S 
ri 1 mm. z 2-"S!!brJ. mm 1 

. 7-0tloro4-~ydrc1ty-2~(2=eyuoemy~} 
· n .2~. ~OotebUydmpyrimm~o 
"[4.S·biqiwi~cnme~m,E~~cM 

SSfl, >lSOC I 3m7(M+m) 1: 2.96(t, 2H. J~.4Hz), 4J4(t. 2H. ! Odi.9US2.~6. Hsl.0513,03, 
it . 6.42Hz). 7.43(dd, mu • .n=1.69H1t i N=m7.3W17.ml 

! J2=U8Hz), iU>l(d. mH. J~m.Aih), 
8.13(d, Uf, J=4.64Hz), U.91(bn, j C~4HgQN403 a 0.-4H20 

,,, nn i2.8Hbn. in 

.. 

~ 
w 
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1. A compound of forimula l or a ph&rmaceutically acceptable 
I 

nalt thereof Wld tautomers thereof 

0 

Z i~ neleet@d from 0, S or D, or whcm the B=rbg :N tautomerb.:es or ... 

·.~he B=ring iu reduced, ~he z group UMJ.y be oelected frcmi H, o~. SB or 

NB2 to fo:nt a cC?!mpoumd of I' 

z 0 

I' 

•. 
' 
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Ring A is chosen from an ortbo fused armmatic or heteroar01111&tic five= 

or ~ix=EHmnbered ring selected frol!1il phenyl, pyridyl, fuieyl, pyrrolyl or 

thienyl either unsubstituted or nulti~substituted at a ring carbon 

ato~ with a4 wherein 14 is independently selected fro• the group 

consisting of halo, (1~4C)alkyl, N02 ~ CN, (Cl~3)perfluoroalkyl, OH, 
ocr3, (2~4C)alkenyl, (2-4C)alkynyl, 0(1=4C)alkyl, Nll'R~, so2NR'Rff, or 
SOnR';a beterocyclic group, Nll'CORw,coa~,mR'C02Rw,co2R

1 ,coNR1R~; 

phenyl or benz derivatives there@f and is eith~r wisubstituted or 

substituted with 1, 2, J or 4 groups chosen fr@m 
•;·-

=0= ( l =4C) alkyl, =0~ ( 2-4C) alkenyl, ~o~c2~4C)alkynyl9 

=0(CO=C6al'kyl)phenyl, ~OE, -halo, ~N02 , =Clll, ~CF3 , =(1-4C)alkylCF3, 

=:mll(CO)R', =(l=4C)alkyl, ~Nl'lR", -co21 1
, -C~NR'R", =SOiinlll', ~so2NB.

1 B.1!1, 

(Cl.=C6)alkyloxy(Cl=C6)alkylmcy-, hydroxy{Cl~C6}alkylmcy-, 

o~(1=6C)alkyloxy which may fol!.ilU a cyclic ring attached to the phenyl 

ring ·in tm ortho wmneir, aryloxy{l-4C)alkylmcy(1~4C)alkyl, 

(Cl=C6)alkyloxy(C1~C6)alkyloxy{Cl-C6)alkyl©xy-, 

hydroxy(Cl=C6)alkyloxy(Cl=C6 )alkyloxy=, ~O{Cl~C6alkyl)NR 11.11 " 

=Ni'(Cl=C6alkyl}NR'R~, =(C1=C6alkyl)~'R", -0-(1=4C)perfluroalkyl, 
= (1~4Cperfluroalkyl, -tm' {Cl-C6alkyloxy}, -lNlllt 1 

( C1-C6altylhydroxy), 

=(Cl=4alkyl)cxy(Cl=4alkyl), -O(Cl~4allkyl)COOR', =(Cl)nNR'lR"COOR' 
wherein n is 1~4, =(Cl-4alkyl)Nll'R11

, -(Cl-4alkyl)OR', -B'(CH2)nCOOR', 

=S(O)m(C1=4altyl)cxy(Cl-4alllcyl), 
~S(O)m(C:U.~4alkyl)oxy(Cl-4alkyl)mcy{Cl-4alkyl), 

=1NIR'(C1-4alkyl)oxy(C1~4alkyl), 

=NR'{Cl-4alkyl)oxy(Cl-4alkyl)oxy{Cl-4alkyl}; 

liiiiiU 
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hetel'ocycle wherein heterocycle is selected from a five= and/or six­

md/cI" sevemi=1111embered heterocyclic ring containing 1,2,or 3 
hete~oatoms chosen froJlll O, H, o~ S, or aryl or hetercaryl benz 

derivatives thereof, wherein the N on the heterocycle is optionally 
~~b$tituted w~th I' and a carbon or nitrogen atm1 on the heterocycle 

may be substituted with a o~ I' or a carbon atom nay be disubstituted 

to form a C5=C7 spiral group or a carbon atoD or sulfur atOlll may be 

sub~tituted with 0 to form a carbonyl group or sulfonyl group (S(O)m) 
with the proviso that a heterocyclic nitrogen ~ay not be attached to a 

nitr@gen on the tricyclic ring system of formula l; 

het~roaryl wherein heteroaryl is selected from Wlsubstituted or 
~ubsti tuted aromatic species and bcmz derivatives thereof including 

pyridyl, thienyl, furanyl, or 'those groups containing two heteroatoms 

~elected from N, O or S such as pyrazole, imidazole, is~xazole, 

o~~zole, thiazole or isothiazole {and oxidized versions 'thereof 

selected from S(O)M wherein m is 0~2), pyridazine, pyrimidine, 

py~azine or those groups containing three heteroatoms chosen from N, O 
(lt:t S such as triazole or oxadiazole or tria:dne, or those groups 

containing four heteroatoms such as tetrazole, wherain the N on the 

het~r@aryl group is optionally substituted with R and the substituted 

aro!!fimtic substitu~nts include typical aromatic substituents selected 
from hydroxy, alkoxy, halo or cyano and the heteroairyl group is 

attach~d to ~{CB2 )n via a ca~bon atom or a heteroatom on the 

heteroaryl group; 

i is selected from OH, OR', OCOR', S(O)mR', S(O)mNIR'lt!!, halo,,cr3 NR'll11 

with the proviso that NR'I" is not equal to Nl12; or V is 
COR', Nl.'COR11

, OCONR', NR'C02Rw, (C3~6)cycloalkyl, NRCONR'R11 , C02R1
, 

or COmnl' with the proviso that n is greater than zero and; 
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phenyl or benz derivatives thereof and i1 either unsubstituted or 

~ub~tituted with 1, 2 or 3 groups chosen from =0~(1~4C)alkyl, =OH, 
~halo, =N02, ~tN, =CP3, -NH(CO)lt', ~(1~4t)alkyl, =D'J.1'1, ~co21t 1 , 

~CONR'Rw, ~SOnR', ~so2NR
1Rw, (Cl~C6)alkyloxy(Cl=C6)alkyloxy=, 

hydroxy(Cl~C6)alkyloxy=, 

(C1~C6)alkyloxy(Cl~C6)alkyloxy(C1=C6)alkyloxy=, 

hydll'."oxy(Cl=C6)alllcyloxy(Cl-C6)alkyloxy~, ~O(Cl~C6alkyl)Nl'R", 

=NR'{Cl=C6alkyl)NR'R", =(Cl~C6alkyl)NR'I~, ~OCF3 , -NR'(C1-C6alkyloxy), 

=Nl'(Cl=C6alkylhydroxy); 

heterucycle wherein heterocycle is selected from a five~ and/or six~ 
and/or seven=nembered hete~ocyclic ring containing 1,2,or 3 

heteroatoms chosen from O, N, or S, or aryl or heteroaJ!:'Yl benz 
derivatives thereof, wherein the N on the heterocycle is optionally 

~ubstituted with R' and a carbon or nitrogen atom on the heterocycle 
rmmy be substituted vith R or R' or a carbon atom nay be disubstituted 
to fo:nia a C5=C7 spiral group or a carbon atom or su1fur atoa nay be 
substituted with Oto form a carbonyl group or sulfonyl group (S(O)m); 

h~te~oaryl wherein beteroaryl is selected fromi unsubstituted or 
s~bstituted aromatic species and benz derivatives thereof including 

pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 
s~lected from N, 0 or S such as pyrazcle, imida~ole, isoxazole, 
oxazole, thiazole, isothiazole, or those groups containing three 

het~r@atoms chosen from N, 0 or S such as tria~ole or oxadiazole, or 

those groups containing four heteroatoms such as tetrazcle, wherein 

the N on th~ hetaroaryl group is optionally substituted vi'th I and the 

substituted aromatic substituents include typical aromatic 

SUbstitUe!!lt:S selected from hydroxy, alkoXf 9 halo Ol' cya.no and the 

h!illt~roal'yl group is attached to -(tn2)
8

·via a carbon atom oir a 
h~teroatom on the heteroaryl group; 
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W i~ ~~lected from OB, OR', OCOR•, S(O)MI,', halo, S(O)mlN!R'Rn,NR'R• 

with thft p:nwiso that. NR'R11 i'5 not eqaml to &2; or W 111 COR', 

U'OORllll. omn•. mt'eo:zit•, (C3~G)cycloalkyl, mu::omt•1t11 , 002R•, or 
~ 

C!ON!!tR" with the proviso tbat n in gre,ter than ~ero and; 

R' ~ R• are independently selected from B, (l~4C)alkyl wherein alkyl 

i~cl~deo alkenyl(C2=C4) and al~yl(C2~C4); (leGC)cyeloalkyl, 

Phellyl(0=4C)alkyl-. heterocyclc(0~4C)alkyl~ or heteroaryl(0-4C)alkyl= 

whor~in phenyl or heterocycl@ or hete~e&%Yl is as ~ef ined abov@ and 

~ny of the abgve is optionally subo~i~ut~d at cue or more carbon atOM!lS 

with halo. B, (l~4C}alkyl, (l~SC)cycloalkyl, phenyl, N02, CN, Cll'J, OH, 

0=(1=4C}alkyl, NR!R" S(O)ml!l' or S02tnt•1t~ where!~ NR•R• may optionally . . . 
forw ~ N=alkyl(C1~l)oxyalkyl(C2-3) ring with H; 

2. A ccmpotmd according to claim 1 cf fo~la II or 

pb@:t:Wae~utically acceptable salts thereof: 

z 0 

D 
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Z i8 selected fro~ O, S or NH, or when the B~ring N tautomerizes or 
th~ »=ring is reduced, the Z group may be selected fron H, OH, SH or 

~ 

Ring A is chosen from an ortho fused aroDatic or heteroaro11atic five­

cr ~ix=membered ring selected from phenyl, pyridyl, fu.1-yl, pyr:rolyl or 

thienyl either unsubstituted or nulti=substituted at a ring carbon 

atoa with R4 wherein R4 is independently selected fro~ the group 

c@nsisting of halo, (1~4C)alkyl, N02, CN, (Cl=3)pe:rfluoroalkyl, OU, 
OCF3, (2~4C)alkenyl, (2~4C)alkynyl, 0(1~4C)alkyl, NR'R~, so2:m.t 1 Rw, or 

SOmR', a heterocyclic group, NR'COR~,coR~,IR'C02R~,co2R',CONR'RW; 

phenyl or benz derivatives thereof and is either um.substituted 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, -Oli, -halo, ~N02 , ~CN, -CF3, -(l-4C)alkylCF3, 

=NH(CO)R', ~(1~4C)alkyl, =NR'R~, ~C02R', =CONR'R~, ~somR', ~S02Nll.t'R", 

(C1=C6)alllcyloxy{Cl~C6)alkyloxy=, hydr@xy{Cl~C6)alkyl@xy~, 

o~(1~6C)alkyloxy vhich may form a cyclic ring attached to the phenyl 
ring in an ortho mamier, aryloxy(1=4C)alkyloxy(l-4C)alkyl, 
(Cl=C6)alkyloxy(C1~C6)alkyloxy(Cl~C6)alkyloxy~, 

hydroxy(Cl~C6)alkyloxy(C1-C6)alkyloxy~, =0(Cl-C6allkyl)Nll'Rw, 

=Nll'{C1=C6alkyl)NR'R", =(C1-C6alkyl)NR'Rw, =0=(1~4C)perfluroalkyl, 

=(1~4Cperfluroalkyl, -NR'(Cl~C6alkyloxy), =NR'(Cl-C6alkylhydroxy), 

=(C1=4altyl)oxy(C1~4alkyl), -O(C1=4alkyl)COOR', -(CE)nNR'R"COOR' 

wherein :n is 1-4, -{Cl-4alkyl)N.R'R'0 , ={Cl-4alkyl)OR', -NR' {CH2)nCOOR', 

=S(O)~(Cl-4alkyl)oxy(Cl-4alkyl), 
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~S(O).(Ci~4alty1)6jy(c1~4alkyl)oxy(Cl~4alkyl), 

=Nl'(C1~4alkyl)oxy(C1~4alkyl), 

~NR'~Cl~4alkyl)oxy(C1~4alkyl)oxy(C1=4alk:yl); 

~ 

heterocycle wherein heterocycle is selected fro~ a five~ and/or six~ 

ed/or .1eve!!l~!llDembered heterocyclic ring con:taining 1,2,or 3 

hetcroatmms chosen from O, N, or S, or aryl or heteroairyl ben~ 
derivativeG thereof, wherein the N on the heterocycle is optionally 
sub~tituted with R' and a carbon or nitrogen atom on the heterocycle 

m11ay be substituted with R or R' or a carbon atom may be disubstituted 
to form a C5~C7 spiral group or a carbon ate~ or sulfur atom may be 

substituted with 0 to form a carbonyl group or sulfonyl group (S(O)m) 

with the proviso that a heterocyclic nitrogen may not be attached to a 

nitrogen or the tricyclic ring system of formula I; 

_h~teroaryl wherein heteroaryl is selected fro~ unsubstituted or 
sub~tituted aromatic species and benz derivatives thereof including 

pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 
selected from N, O or S such as pyrazole, imidazole, isoxazole, 

o~azole, thiazole or isothiazole {and oxidized versions thereof 

selected from S(O)~ wherein mis 0-2), pyridazine, pyrimidine, 

pyrazine er those groups containing three heteroatoms chosen from H, O 

er S such as triazole or oxadiazole or tria~ine, or these groups 

containing four heteroatoms such as tetrazole, wherein the N on the 

h~teroaryl group is optionally substituted with R and the substituted 
ar@matic substituents include typical aromatic substituents selected 

frm1 hydroxy, alkoxy, halo or cyano and the heteroaryl group is 
attached to =(CH2)n via a ~arbon at@m er a heteroatom on the 

heteroa:ryl group; 

Wis selected from OH, OR', OCOR', S(O)~R', S(O)mNl'l00
, halo,cr3 NR'Rtt 

vith the proviso that NR'R" is net equal to NH2; or Vis COi', 

D'COl.99 , OCONR', NR'C02R11
, {C3-6)cycloalkyl, NICOJNll'lw, C02R1

, or 
CONRlR' with the proviso that n is greater than ~ero and; 

1iiiif 
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R i~ selected fro~ B or (1~4C)alkyl; 

0 

R' and Rw are independently selected from H, (1=4C)alkyl wherein alkyl 
includ.e5 alkenyl(C2~t4) and alkynyl(C2~C4); (3~6C)cycloaltyl, 

Phenyl(0=4C)alkyl-, beterocycle(0~4C)alkyl~ or heteroaryl(0~4C)alllc:yl= 
wherein phenyl or heterocycle or heteroaryl is as defined above and 
any @f the above is optionally substituted at one or ~ore carbon atoms 
with halo 9 I, (1~4C)alkyl, (3-6C)cycloalkyl, phenyl, N02, CN, cr3, OJll, 

\,._; 0~(1~4C)alkyl, NlR'Rw S(O)mR' or so2!Nll'Rw wherein NR'R~ ~ay optionally 
form an N~alkyl(Cl=3)oxyalkyl(C2~3) ring with N; 

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

Z i5 chosen fro~: 
o~ s, or lNJJll; 

ling A"is chosen from an ortho fused aromatic or heteroaromatic five­
or six=membered ring selected fron phenyl, pyridyl, pyrrolyl or 

\..,,,_,.· thienyl either oosubstituted or substituted at on~ oir mia~rre ring 
carbo~ atoms with R4 wherein a4 is independently selected from the 
group consisting of hydrogen, halo, (1~4C)alkyl, N02, CN, 
(Cl=l)perfluoroaltyl, OH, ocr3, {~:4C)altenyl, (2-4C}alk:ynyl, 
0(1=4C)alkyl, lNlR'Rw, ~02NR'l

11 , ol!: SOunR'; 
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L i~ chosen fro~: 

~01~ =0(Cl~C4alkyl)s ~O(Cl~C4alkyl)atyl, (Cl-C4alkyl)COOR', OCOl', 

S(O}~R', NR'R~ vith the proviso that INl'R" is not equal to NH2, 
Nl!'OOlw, OCONR', Nl'C021", DCONR'RM, 0021 1

, or CONIR" vitb the 
e 

p~@vi~o that n is greater than zero; 

phenyl or ben~ derivatives thereof and is either unsubstituted or 

sub~tituted vith 1, 2, 3 or 4 groups chosen from 
=0=(1=4C)altyl,~0=(2~4C)alkenyl, =0={2~4C)alkynyl, 

~O(CO~C6alkyl)phenyl, -OH, =halo, ~N02 , ~CN, =CF3, ~(1~4C)alky1Cl3 , 

=NB{CO)R', ~(].~4C)alkyl, -NR'R11
, =C02lt', ~COD'R11 , ~somR', -S02NR'R", 

(C1~C6)alkyloxy(Cl=C6)alkyloxy=, hydroxy(Cl~C6}alkyloxy=, 

@xy(:D.=6C)alkyloxy which may forllll a cyclic ring attached to the phenyl 
~ing in an ortho manner, a:ryloxy(1~4C)alkyloxy{1-4C)alkyl, 

{Cl=C6)alkyloxy(C1=C6)alkyloxy(Cl=C6)alkyloxy=, 
hydr@xy(Cl~C6)alkyloxy(Cl=C6)alkyloxy~, =0{Cl=C6alkyl)NR'R~, 

=Nl.'(Cl=C6alkyl)NR'R", =(C1-C6alkyl)Nl'Rn, =0=(1-4C)perfluroalkyl, 

=(l=4Cperflu~oalkyl, =Nl'(Cl-C6alkyloxy), =lmi'{Cl=C6alkylhydroxy), 

=(Cl=4~lkyl)oxy(C1=4alkyl), -O{Cl-4alkyl)COOR', =(CH)ntm'R"COOR' 
vher(;}in n. b 1=4, ~{C1=4alkyl)NR'R11 , ~(Cl-4alkyl)OR', =Nil'(CD2)nCOOl', 

·~s{O)m{C1=4alkyl)oxy(Cl-4alkyl), 

~s(O)u(C1=4alkyl)oxy(C1=4alkyl)@xy(C1~4alkyl), 

~NR'{C1~4alkyl)oxy(Cl-4allkyl), 

~NR'{C1~4alkyl)oxy(Cl-4alkyl)oxy(C1=4alkyl); 

heterocycle wherein heterocycle is selected fro~ a five- and/or six­

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

het~roato~s 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 Bay be 

disubstituted to form a C5-C7 spiral group or a carbon atom or sulfur 

ato~ may be substituted with 0 to fonl a carbonyl group or sulfonyl 

group (S(O)i:mt); vherein du>: heteJ:ocy1dic groups nway b~ selected from, 



159 

for exuple, 2~pyrolldinone, piperazine, oxazolidone, 

2, 5-oxazoU.d.inedioner, 2, 4~illld.dazollidinedione, 2, 4~thtazolidinedione 

@r Guccinimide; al'Yl or benz or heteroarylbenz derivatives thereof ( 
3,4=pyr1dinedicarboximide, ~l~pthaliwido, isatoic anhydride, 

orthobenzoicsulfimide) either unsubstituted or mono, bi or 
tri~Gubstituted with alkyl or aromatic substituents including ~halo, 

~Cl~C6alkyl, =OH, Cl-C6alkoxy, phenyl, ocr3, CF3, N02, ~, NH2, SOnR', 

NK(C1=4alkyl), or N(Cl~C4alkyl) 2 ; 

heteroaryl wherein heteroaryl is selected frOlll unsubstituted or 

substituted aromatic species and benz derivatives thereof including 

pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 

$~lected frou N, O or S such as pyrazole, inidazole, isoxa2ole, 

©%azole, thia~ole, isothiazole, or those groups containing three 

heteroatoms chosen from N, O or S such as triazcle or oxadiazole or 

those groups containing 4 heteroatoms such as tetrazole wherein the N 

on the heteroaryl group is optionally substituted with R and the 

~ubstituted aromatic substituents include typical aronnuatic 

substituents selected fro~ hydroxy, alkoxy, halo or cyano and the 

heteroaryl group is attached to ~(CH2 )n via a carbon atom or a 

heteroato~ @n the heteroaryl group; 

n is 0=3; R~ R', R~ and mare as defined in clai~ 2. 

4. A co~pound according to claim 2 and pharmaceutically 
acceptable salts thereof wherein: 

~ing A is chosen fros an crtho fused aromatic or heteroaro~atic five-. 

o~ six-membered ring selected from phenyl, pyridyl, pyrrolyl or 
thienyl either unsubstituted or substituted at one or more ring 
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carbon atoms vith a4 wherein R4 is independently selected fro~ the 

group ~onsisting of hydrogen, halo, (1-4C)alkyl, N02, CN, 
{C1=3)perfluoroalkyl, OH, ocr3, (2=4C)alkenyl, (2~4C)alkynyl, 

O(l~4C)alkyl, NR'•w, so2N1.1R•, or SOmR'; 
6 

L i~ chosen fro~: 

phenyl or ben~ derivatives thereof and is either unsubstituted or 

~ub~tituted 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, ~OH, -halo, =N02, =CN, ~cF3 , ~(1-4C)alky1Cl3 , 

=lml(CO)I.', =(1l=4C)alkyl, =lNR'B.111
, ~C02R', ~CONR'R'1 , ~solilll', ~S02NB.'R111 , 

(Cl=C6)alkyloxy(Cl~C6)alkyloxy-, hydroxy(Cl~C6)alkyloxy-, 

oxy(1~6C)alkyloxy which May form a cyclic ring attach~d to the phenyl 

ring in an ortho manner, aryloxy(l~4C)alkyloxy(1=4C)alkyl, 

(Cl=C6)alkyloxy(Cl~C6)alkylcxy(C1-C6)altyloxy~, 

hydroxy(C1~C6)alkyloxy(C1~C6)alkyloxy=, ~O(C1-C6alkYl)NR'RW, 

=Nlil'(Cl=C6alkyl)NR'Rw, ~(Cl=C6alkyl}Nll'R~, =0-(1-4C)perfluroal~l, 

=( 1=4Cpe:rfluroalkyl, ~nm / (Cl~C6a]Jeyloxy), ~m' (C1-C6alkylhydlroxy), 

=(Cl®4allkyl)oxy(C1~1utlkyl)' ~occ:n.~4all!tyl)COOR', =(CH):imNR'R11 COOR' 

vhcn:ein n is 1-4, ~(Cl-4alkyl)D'R11 , =(C1=4alkyl)OR', -NR' (Cl!!2 )nCOOR', 

~S(O)B(C1~4alkyl)oxy(Cl-4alkyl), 

~S(O)m(C1=4alkyl)oxy(C1-4alkyl)oxy{C1~4alkyl), 

=Nlil'(C1-4alkyl)oxy(Cl~4alkyl), 

~1Nlt'{C1~4alkyl)oxy(Cl-4alkyl)oxy(C1-4alkyl); 

heteroaryl wherein liateroaryl is selected fro~ unsubstituted or 

substituted aromatic species and benz derivatives thereof including 

pyridyl, thienyl, futanyl, or those groups containing two heteroatons 

selected from N, 0 or S such as pyra~ole, inida~ole, is~xazole, 

o~a~ole, thiazole, isothia~ole, or those groups containing three 

---------

liiiiif 
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h~t@roate>11s chosen from N, O or S such as triazole or o~adiazole or 

tho~~ groups containing 4 heteroatoss such as tetr~ole wherein the N 

@~ the heteroaryl group is optionally ~ubstituted with I and the 

~ubstituted aro•atic substituents include typical aromatic 
6 

~ub~tituents $elected from hyd~oxy, alkoxy, halo or cyano and the 
heteroaryl group is attached to ~{CH2 )n via a carbon atom or a 
heteroatom on the heteroaryl group; 

n is O; I, R', a~ and mare as defined in clain 2. 

s. A compound according to clain 2 or a pharmaceutically 
acceptable salt thereof wherein: 

Z i~ chosen from: 
o, s~ or NH; 

Ring A is chosen from an ortho fused arcnatic or heteroaromatic five= 

~r six=memb~red ring selected from phenyl, pyridyl, pyrrclyl or 

thienyl either unsubstituted or substituted at one or ~ore ring 
c~rbon atoms with R4 wherein R4 is independently selected froa the 

1r@up consisting of hydrogen, halo, (1~4C)alkyl, ~o2 , CN, 

(C1~3}perfluoroalkyl, OH, OCF3, (2-4C)alkenyl, (2~4C)alkynyl, 

0(1=4C)alkyl, lNR'R", so2NR'Rn, or SOmR'; 

t is chosen from: 

=OH, ~O(Cl~C4alkyl),CF3-0(Cl-C4alkyl)aryl, (C1~C4alkyl)COOR', OCOR', 

S(O)lll!iR', Nl'Rll'I with the proviso that NR'ltw is 1not equar to NH2, 

NR'CO:!Rw, OCONR', B'C02R11 , N!CONR'R 11
,_ C02R1

, o:r CONRR'; 

phenyl or benz derivatives thereof and is either unsubstituted or 

~ubstitut~d with 1, 2, 3 or 4 groups chosen from 
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~Oeo(1=4C)alkyl,~0=(2'-4C)alkenyl, ~0~(2~4C)alkynyl, 

=0(CO=C6alkyl)pbenyl, -01, eohalo, =N02 , =CH, ~cr3 , -(1~4C)alkylC1'3 , 

=INB(CC)l', ~(1=4C)alky1, ~Hl'R~, ~C021', ~CONR'Rff, eoSOml', ~so2N.1
1Rw, 

{C1L~C6)alkyloxy(Cl~C6)alkyloxy~, hydroxy(Cl~C6)alkyloxy~, 

@xy(1=6C)alkyioxy which nay form a cyclic ring attached to the phenyl 

ring in an ortho mumer, aryloxy(l~4C)alkyloxy(l=4C)alkyl, 

{C1~C6)alkyloxy(Cl~C6)alkyloxy(Cl~C6)alkyloxy=, 

hydroxy{Cl~C6)alkyloxy(Cl~C6)alkyloxy-, -O(Cl~C6alkyl)NR'Rw, 

=NR'{Cl~C6alkyl)Nll'R•, ~{C1~C6alkyl)NR'R~, ~0~{1~4C)perfluroalkyl, 

=(1=4Cperfluroalkyl, ~NR'(C1-C6alkyloxy), ~NR'(Cl~C6alkylhydroxy), 

~{Cl~4alkyl)oxy(C1~4alkyl), -O(Cl=4alkyl)COOR', =(CH)nNR'RwCOOR' 

wherein n is 1~4, ~(C1~4alkyl)NR'R~, ~{Cl~4altyl)OR', ~NR'{CH2 )nCOOR', 
=S(O)~(C1~4alkyl)oxy(C1~4alkyl), 

~S{O)m{Cl-4alkyl)oxy(C1=4alkyl)oxy{C1~4alkyl), 

=NR'(Cl=4alkyl)oxy(C1=4alkyl), 
=Nnl'(Cl~4alkyl)oxy(C1=4alkyl)oxy(C1~4alkyl}; 

h~ter@cycle wherein heterocycle is selected from a five= and/or six= 

and/or seven=membered heterocyclic ring containing 1,2,or 3 
heteroatoms chosen from O, N, or S wherein the N on the heterocycle is 
cpticnally substituted with R' and a carbon or nitrogen atom on the 

heterocycle may be substituted with R or R' or a carbon ato~ may be 

di$ubstituted to form a C5-C7 spiral group or a carbon atom or sulfur 

ato~ may be substituted with O to forina a carbonyl group or sulfonyl 

group (S(O)Dil); vheJ:ein the heterocyclic groups uy be selected froil, 

f@r_example, 2~pyrolidinone, pipera~ine, oxa~olidone, 

2, 5=oxuolidinedione, 2, 4~imidazolli«l!inediorm, 2, 4~thiazolidlinedione 

or succini~ide; aryl or benz or hetexoarylbenz derivatives thereof ( 

3~4=pyridinedicarboxiaide, -1-pthalimido, isatoic anhydride, 

orthobenzoicsulfiuide) either unsubstituted or mono, bi or 
tri=substituted with alkyl or aromatic substituents including -halo, 

=Cl~C6alkyl, -OH, Cl~C6alkoxy, phenyl, OCF3, CF3, N02, CH, NH2, SOmR', 

NH(C1-4al'kyl), or N(Cl-C4alkyl) 2; 
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heteroaryl wherein beteroaryl is selected from W'Jlsubstituted or 

~u,b~t:ituted aromatic s1>"ecies and benz derivatives thereof including 

PYTidyl, thicmyl, furanyl, or those groups containing two heteroatons 

~@lected froE N, 0 or S such as pyr~ole, i~idazole, isoxazole, 
oxazole, thiazole, isothiazole, or those groups containing three 

het®roatmms chosen from N, O or S such as triazole or oxadia~ole or 

th~se groups containing 4 heteroatoms such as tetrazole wherein the N 

on th~ heteroaryl group is optionally substituted with K and the 

sub~tituted arolll!Atic substituents include typical aromatic 
substituents selected from hydroxy, alkoxy, halo or cyano and the 

hete~oairyl group is attached to ~(CH2 )n via a ca~bon atom or a 
heteroato~ on the heteroaryl group; 

n is 1; R, R', a~ and mare as defined in claim 2. 

60 A compound according to clai~ 2 or pharmaceutically 
acceptable salts thereof wherein: 

Z is chosen from: 

O~ S, or NH; 

Ring ·A is chosen from an ortho fused aromatic or heteroaro~atic five­
or six~membered ring selected fro~ phenyl, pyridyl, pyrrolyl or 

thienyl either unsubstituted or substituted at one or more ring 

carbon ato~s vith R4 wherein R4 -is independently selected fro~ the 
group consbting of h.yd:irogen, halo, (1~4C)alkyl, JNTo2, CN, 

(Cl~3)perfluoroalkyl, OH, OCF3, (2=4C)alkenyl, (2~4C)alkynyl, 

0(1=4C)alkyl, NR'Rtt, S02NR
1R~, er SOaR'; 

L is chosen from: 

=OH, -O(Cl=C4alkyl),CF3-0(Cl-C4alkyl)aryl, (Cl-C4alkyl)C02R1 , OCOR', 

T 
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S(O)MI', Nlt'R~ with the proviso that NR 1 R• is not equal to NHI2, 
D'COR13 , OCONR', NR'COiltt, HRCOD'I.", co21l', er COND'; 

ph~nyl or benz derivatives thereof and is either unsubstituted or 
a 

~ub~tituted with 1, 2, 3 or 4 groups chosen f~o~ 
=0-(1~4C)alkyl,~0~(2~4C)alkenyl, ~0={2~4C)alkynyl, 

~O(CO=C6alk:yl)phenyl, =OH, =halo, =N02, ~CN, =Cl3, ={1~4C)alky1Cl3 , 

=IH(CO)R', =(1=4C)alkyl, ~NR'R"; =C02R', ~CONll'llft, ~so~R', ~S02Nl'R~, 

(Cl~C6)alkyloxy(Cl=C6)alkyloxy~, hydroxy{Cl-C6)alkyloxy=, 

oxy(1=6C}alkyloxy which may foI"m a cyclic ring attached to the phenyl 

ring in an ortho manner, aryloxy(1=4C)alkyloxy(1=4C)alkyl, 

(Cl=C6)alkylo:xy(Cl~C6)alkyloxy(Cl~C6)alkyloxy=, 

hydro~y(Cl~C6)alkyloxy(Cl-C6)alkyloxy~, ~O(Cl=C6alkyl}Nlt'Rw, 

=lm.t'(Cl~C6alkyl)NR'R~, ~(Cl-C6alkyl)NR'R~, ~0~(1~4C)perfluroalkyl, 

=(1=4Cperfluroalkyl, ~NR'(Cl~C6alkyloxy), =NR'(Cl~C6alkylhydroxy), 

={C1=4alkyl)oxy(C1~4alkyl), =0(C1~4alkyl)C001t', -(CH)nNR'R"COOR' 

wh~rein n is 1~4, =(C1-4alkyl)NR'Rw, =(C1~4alkyl)OR', -NR'(CH2)nCCOR', 

~S(O)~(C1=4alkyl)oxy(C1~4alkyl), 

=S(O)~(C1=4alkyl)oxy(C1~4alkyl)oxy(C1~4alkyl), 

=NR'(C1~4alkyl)oxy(C1~4alkyl), 

=NR'(Cl=4alkyl)oxy(Cl-4alkyl)oxy(C1-4alkyl}; 

heterocycle wherein heterocycle is selected from a five~ and/or six~ 

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

h®teroato~s chosen from o, N, or S wherein the H on the heterocycle is 
optionally substituted with R' and a carbon or nitrogen atom on the 

heterocycle nay be substituted with R or R' or a carbon ato• nay be 

disubstituted to form a C5-C7 spiral group er a carbon atom or sulfur 
ato~ aay be substituted with O to fol'm a carbonyl group- or sulfonyl 

group (S{O) ); wherein the heterocyclic groups may be selected from, 
. . -

for exmmple, 2-pyrolidinone, piperazine, oxazolidone, 

2,5-oxa~olidinedione, 2,4-imidazollidinedione, 2,4-thiazolidinedione 

or succinimide; aryl or benz or heteroarylben~ derivatives thereof ( 
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-
l,4~pyridinedicarboxinide, ~l=pthalinido, isatoic anhydride, 

@rthobenzoicsulfinide) either unsubstituted er nono, bi or 

tri=1ubstituted with alkyl or aromatic substituents including =halo, 
=C1=C6alkyl, ~OH, C1~C6alkoxy, phenyl, 0Cl3, CF3, N02, CN, NR2, SOmR', 
HH(C1=4alkyl) ,« or JN(Cl=C4alky1) 2; 

heteroaryl wherein heteroaryl is selected fro~ unsubstituted or 

~ubstituted aromatic species and ben~ derivatives thereof including 

pyridyl, tbienyl, £uranyl, or those groups containing two heteroatoms 

selected from H, 0 or S such as pyrazole, imidazole, isoxazole, 

©xazole$ thiazole, isothiazole, or those groups containing three 

beteroatons chosen from N, O or S such as triazole or oxadiazole or 
those groups containing 4 heteroatoms such as tetrazcle wherein the N 

on the heteroaryl group is optionally substituted with R and the 

substituted aronatic substituents include typical aromatic 
~ubstitue:im'ts selected from hydroxy, :·11lkoxy, halo Ol' cyano and the 

heteroaryl group is attached to -{CH2)n via a carbon atom or a 

heteroaton on the heteroaryl group; 

1. A compound according to claim 2 or phar~aceutically 
acceptable salts thereof wherein: 

Z is chosen from: 

O, S, or mi; 

Ring A is chosen from an ortho fused aromatic or heteroaromatic five­
or six=membered ring selected from phenyl, pyridyl, pyrrolyl or 

thienyl either unsubstituted or substituted at one or more ring 

carbon atoms with R4 wherein R4 is independently selected fro~ the 

group consisting of hydroge~, halo, (1=4C)alkyl, Ho2, CN, 

(C1=3)pe~fluoroalkyl, OH, OCF3, (2=4C)alkenyl, (2=4C)alkynyl, 

0{1=4C)alkyl, NR'R", S02NJR'R 11
, or SOmR'; 
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L i~ chosen from: 

=OB~ ~O(Cl~C4alkyl), ~G(C1~C4alkyl)aryl, {C1-C4alkyl)C02R1
, OCOK', 

f 

S(O)mK', IR'R~ with the proviso that 1~11.'Rw is not equal to Nlll2, 

Nlt'COB.11
, OCONI', N1 1 C02R", NRCONR'R", 002R', or CONIR'; ~ 

ph~nyl or benz derivatives thereof and is either unsubstituted or 

~ub~tituted with 1, 2, 3 or 4 groups chosen from 
~0=(1~4C)alkyl,=0~(2-4C)alkenyl, ~0=(2=4C)alkyl!lyl, 

=0(CO=C6alkyl)phenyl, -OH, -halo, -Nol' =CN, =CF3, ~(1=4C)alkylCF3, 

=NH(CO)R 1
, ~(l-4C)alkyl, ~NR'R", ~C02R', ~CONR'R", ~so~R', ~S02NR'R11 , 

(C1~C6)alkyloxy(C1=C6)alkyloxy-, hydroxy(Cl~·C6)alkyloxy~, 

oxy(1=6C)alkyloxy which ~ay form a cyclic ring attached to the phenyl 

ring in an ortho manner, aryloxy(1=4C)alkyloxy(l-4C)alkyl, 
(Cl=C6)alkyloxy(Cl~C6)alkyloxy{Cl~C6)alkyloxy~, 

hydroxy(C1~C6)alkyloxy(Cl-C6)alkyloxy~, =0(C1-C6alkyl)NR'R", 

=N1R'(Cl~C6alkyl)NR'R 11 , -(Cl~C6alkyl)NR'R11 , ~0={1=4C}perfluroalkyl, 

=(1=4Cperfluroalkyl, -NR'(C1=C6alkyloxy), =NR'(Cl~C6alkylhydroxy), 

=(Cl=4alkyl)oxy(C1=4alkyl), =0(Cl-4alkyl)COOI', =(CH)nNR'R11 COOR' 

vher~in n is 1=4, =(C1~4alkyl)Nll'lR", =(C1~4alkyl)Olt', =Nl'(CH2)nCOOll', 
~S(O)'m{C1=4alkyl}oxy(Cl-4alkyl), 

=S(O)~(Cl=4alkyl)oxy(C1-4alkyl)oxy(Cl-4alkyl), 

~NR'(Cl-4alkyl)oxy(Cl-4alkyl), 

=NR'(C1-4alkyl)oxy{C1-4alkyl)oxy{Cl-4alkyl); 

bete~ocycle vhe~ein heterocycl~ is selected from a five= and/or six­

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

h~teroato~s chosen from O, N, or S wherein the N on the heterccycle is 
optionally substituted with R' and a ca~bon or nitr~gen atom on the 

heterocycle may be substituted with R or R' or a carbon atom ~ay be 

disubstituted to form a C5~C7 spiral group or a carbon atom or sulfur 

atom may be ~ubstituted with 0 to for~ a carbonyl group or sulfonyl 
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group {S{O)m); wherein the heterocyclic groups may be selected from, 
for exam.pie, 2~pyrolidinone, piperazine, oxazolidone, 
2f5~oxazolidinedione, 2,4=imidazollidinedione, 2,4=thiazolidinedione 
®~ s~ccinimide; aryl or benz or beteroarylbenz derivatives thereof ( 
3,4=pyridinedlcarboximide, ~l~pthalinido, isatoic anhydride, 
orthobenzoicsulfimide) either unsubstituted er nono, bi or 
tri~substituted with alkyl or aromatic substituents including ~ha.lo, 
=C1=C6alkyl, ~OH, Cl~C6alkoxy, phenyl, OCF3, cr3, N02, CH, NH2, SOm•', 
Nl!l(C1=4alkyl), or ~(Cl~C4alkyl)2 ; 

h~teroaryl wherein heteroa:ryl is selected fro~ tmsubstituted or 

~®bstituted aromatic species and benz derivatives thereof including 

pyridyl, thienyl, furanyl, or those groups c@ntaining two heteroato~s 

selected fr@m N, 0 or S such as pyra~ole, imida~@le, isoxaz@le, 

@xazole, t:hiazole, isothiazole, or those groups containing three 

heteroatOl!lls chos~n from N, 0 or S such as tria~ole or oxadiazole or 

those groups containing 4 heteroato~s such as tetraz@le wherein the N 

©n the heteroaryl group is optionally substituted with R and the 
substituted aromatic substituents include typical ar@~atic 

s~bstituents selected fro~ hydroxy, alkoxy, halo or cyano and the 

heteroaryl group is attached to -(CE2)n via a carbon atom or a 

h~ter@atom on the heteroaryl gr@up; 

n is 3;: :a, R', B.11 and m arc as defined in claim 2. 

8. A compound according to claim 2 or ~harmaceutically 

acceptable salts thereof wherein: 

Z is chosen fro~: 

O, S, or NE; 
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ling A is chosen fro~ .an ortho fused aromatic or heteroaromatic five= 

@r ~i~=me~bered ring selected from phenyl, pyridyl, pyrrolyl or 

thi~nyl either unsubstituted or substituted at one or more ring 

carbon atoms with a4 wherein 14 is independently selected fron the 

group consisting of hydrogen, halo, (1~4C)alkyl, N02, CN, 

{Cl=l)perfluoroalkyl, OH, oc:r3, {2=4C)alkenyl, (2~4C)alkynyl, 

0(1=4C)alkyl, NR'R~, S02NR 1l", or SOmR'; 

t i~ ch@sen fro~: 
~OH~ =0(Cl~C4alkyl), ~O{Cl=C4alkyl)aryl, {Cl~C4alkyl)'C02R

1 , OCOR', 

S(O}•R', NR'R~ with the proviso that NR'R" is not equal to NH2, 
D 'COR19

, OCON!.', NR 1 co2111
, NRCONR 'R11

, co21', or CONRR'; 
I 

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

~0=(1=4C)alkyl,-0~{2-4C)alkenyl, -0~(2=4C)alkynyl, 

~O(CO=C6alkyl)phenyl, -OH, ~halo, ~No2 , -CN, ~CF3 , -(1=4C)alkylcr3, 
=l!m(CO)R', =U~4C)alkyl, ~tm'R", ~co21. 1 , =CONR 1 R11

, =SOnnuR', -S02NR'R", 
{Cl~C6)alkylcxy(Cl~C6)alkyloxy=, bydr@xy(Cl~C6)alkyloxy-, 

©%Y( l~6C) altyloxy which lllay forlllll a cyclic ring a:ttached t© t:he phenyl 

ring in an cirtho manneI", aryloxy(1~4C)alkylcxy(1.-4C)alkyl, 

(Cl~C6)alkyl@xy{Cl-C6)alkyloxy{Cl~C6)altyloxy-, 

hydroxy(Cl=C6)alkyloxy(Cl~C6)allkylcxy~, ~O(Cl~C6alkyl)NR'Rn, 

=Nll'(Cl~C6allkyl)Jm\'R", -(C1-C6altyl)Nl.'R", -O-{l-4C)perfluroalkyl, 

=(1=4Cperfluroalkyl, ~lml'(Cl=C6alkylcxy), -Nll'(Cl-C6altylhydroxy), 

=(C1=4alkyl)oxy(C1~4alkyl}, ~O(C1=4alkyl)COOR', =(CH)
0

tm.'R"COOR' 

vherein n is 1=4, =(Cl~4alkyl)NR'R~, ~(C1~4alkyl)OR', ~Nl'(CH2 )0COOR', 
=S(O)~(C1=4alkyl)oxy(Cl-4alkyl), 

~S(O)m{C1=4alkyl)oxy(C1-4alkyl)oxy(C1~4alkyl), 

~NR'(C1-4alkyl)oxy(Cl-4alkyl), 

~NR'(C1=4alkyl)oxy{Cl-4alkyl)oxy(C1-4alkyl}; 
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hetorocycle wherein heterocycle is selected from a five~ and/or six­

and/or ~even~membered heterocyclic ring containing 1,2,or 3 
heteroatoms chosen from O, N, or S wherein the N on the heterocycle is 

@ptionally substituted with I' and a carbon or nitrogen aton on the 

heterocycle may be substituted vith R or l' or a carbon atom maay be 

di~ubstituted 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(O)~); wherein the heterocyclic groups nay be selected from, 
for e~ample, 2=pyrolidinone, pipera~ine, oxazolidone, 
2,5=oxazolidinedione, 2,4-imidazollidinedione, 2,4-thiazolidinedione 

())Jr succin:b?Dide; aryl or ben~ or h.eteroaeylbem: derivatives thereof ( 

3,4-pyridinedicarboximide, -1-pthalinido, isatoic ruiliydride, 
orthoben~oicsulfi~ide) either unsubstituted or mono, bi or 
tri=substituted with alkyl or aromatic substituents including -halo, 

~C1~C6alkyl, =OH, Cl~C6alkoxy, ~henyl, OCF3, CF3, N02, CN, NH2, S0
2
R', 

NB(C1=4alkyl), or N(Cl~C4alkyl) 2 ; 

heteroaryl wherein heteroaryl is selected fro~ unsubstituted or 

substi·tuted aro!l!liatic species and bem1: deri v~ti ves thereof including 
pyridyl, thienyl, furanyl, or those groups containing two heteroatons 

s~lected f~om H, O or S such as pyra~ole, imidazole, isoxazole, 

@xa~ole, thiazole, isothiazcle, or those groups c@ntaining three 

heteroatoms chosen from N, O or S such as triazole or oxadiazole or 

th@se groups containing 4 beter@ato®s such as tetrazole wherein th~ N 

on the heteroaryl group is optionally substituted with R and the 
substituted aromatic substituents include typical aro~atic 

substituents selected from hydroxy, alkoxy, halo or cyano mid the 

heteroaryl group is attached to -~CH2 )n via a carbon ato~ or a 

hetcroatom on the heteroaryl group; 
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Ri~ A is cho~en from an o~tho fused aromatic or heteroa.r~tic five­

(}r ~ix~membered rhlg selected frmri phenyl, pyridyl, pyrrolyl or 

t:hi~yl either 'ml&ubstituted or subotituted at one or more ring 

e~~b@n ate~ with R4 wherein R4 !s independently oelected from the 

g~©Ull _ ©Onoiet.ing of hydrogen, halo, (JJ.~4C)alkyl, N02, 01, 

. ~Cl~l}perfluoraalkyl, OB, OCF3, {2~4C)alkenyl, (2-4C)~lkynyl. 

·O~l=tC)alkyl, NR'R~, S02NR'R~, or SOmR', a heterocyclic group, 

~"R'COR8 ,CORm,imt•co2R",C02R',CONR.'RR; 

llD. A compound of fo%'mula XVII or XVlCI' wherein XVII' is defined 

~n XVII except Rl is bonded to N instead of M 
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Z i~ chosen from: 

O, S, Ol' NH; 

Ring A is chosen frlDB an ortho fused aromatic or heteroaromatic five= 

or ~i~=~embered ring selected from phenyl, pyridyl, pyrrolyl or 

thie~yl either unsubstituted or substituted at one or nore ring 
4· 4 carbcn atoms with R wherein R is independently selected from the 

group consisting of hydrogen, hal@, (1~4C)alkyl, No2, CN, 

(Cl=J)perfluoroalkyl, OH, ocr3, (2=4C)alkenyl, {2~4C)alkynyl, 

0(1=4C)alkyl, NlR'Rw, so2NR'R9 , or SOaR', a heterocyclic group, 
D'CORw ,COiii ,NR'C0

2
R'w ,C0

2
R 1 ,CON!l'Rw; 

H, fo~ compound XVII and n equal to O, is chosen from phenyl or benz 

derivatives thereof a~ct.is eitber Wlsubstituted or substituted with 1, 
2, 3 or 4 groups chosen from -0~(1=4C)alkyl,~0=(2=4C)alkenyl, 

~0=(2~4C)alkynyl, -O{CO~C6alkyl)phenyl, =OB, =halo, -N02, -CN, -CF3, 
=(1=4C)alkylCF3, ~NB(CO)R', ~(1=4C)alkyl, =NR'Rtt, =C02R', -CONR'R~, 

~somR', =S02NR'R11
, (CJ.-C6)alkyloxy(Cl~C6)alkyloxy~, 

hydroxy{Cl-C6)alkyloxy-, oxy(1=6C)a1kyloxy which may form a cyclic 

~ing·attached to the phenyl ring in an @rt.ho Danner, 

airyloxy(1=4C)alkyloxy(l-4C)altyl, 

(C1~C6)alkyloxy(Cl-C6)altyloxy(C1=C6)alkyloxy=, 

hydr@xy(Cl=C6)alkyloxy(Cl-C6)alkyloxy=, =0{Ci~C6alkyl)NR'R~, 
~B' (Cl~C6alkyl)iNl!R'R'1 , ~ (C1!.~C6alkyl)Nlt'I.", =0-{ 1=4C)perfluroalk.yl, 

~{1~4Cpe~flu~oalkyl, -NR'(Cl-C6alkyloxy), ~tm.'(Cl=C6alkylhydroxy), 

=(C1~4allkyl)oxy(Cl-4alkyl), -O(C1~4alkyl)COOR', -{CB)
0

NR 1 R11COOR1 

vher~in n is 1-4, -(C1~4alkyl)NR'R~, ~(Cl-4alkyl)OR', -NR'(CH2)nCOOR', 

=S(O)m(C1=4alk:yl)oxy(Cl-4alkyl), 
=S(O)m(Cl-4alkyl)oxy(C1-4alkyl)oxy(Cl~4alkyl), 

=filt'(C1~4alkyl)cxy{C1-4alkyl), 

~NJ.'(Cl~4alkyl)oxy(Cl-4alkyl}oxy{Cl-4alkyl) and R is equal to Bz; 
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o~ heteroaryl wherein heteroaryl is selected· from unsubstituted or 
~ubstituted aromatic' species and benz derivative1 thereof including 
pyrid.yl, t:hienyl, fura.nyl, or those groups containing two heteroatoms 
~~lected from N, O or S such as pyrazole, i~idazole, isoxazole, 

o~a~ole, thiazole, isothiazole, or those groups containing 'three 

heteroatoms chosen from N, 0 or S such as triazole or oxadiazole or 
these groups containing 4 heteroatoms sMch as tetrazole wherein the N 
on the heteroaryl group is optionally substituted vitb R and the 

~ubstituted aromatic substituents include typical aronatic 
~ubstituents selected fro~ hydroxy, alkoxy, halo or cyano and the 

heteroaryl group is attached to ~{CH2 )n via a carbo~ atom or a 

heteroatom o~ the heteroaryl group; 

K is 

ph~nyl or benz derivatives thereof and is either Wlsubstituted or 

substituted with 1, 2, 3 or 4 groups chosen from 

=0=(1~4C)alkyl,-0-(2-4C)alkenyl, -0-(2=4C)aikynyl, 
~O{CO-C6alkyl)pbenyl, -OE, -halo, =N02, -CH, -cr3, ~(l-4C)alkylCF3 , 

=l?m(CO)R', ={l.~4C)alkyl, ~NR'R", -CO.zlt', =CONR'R 11
, ~somlt', ~S02tm'R!Y, 

(Cl=C6)alkyloxy(Cl=C6)alkyloxy=, hydroxy(Cl~C6)alkyloxy-, 
oxy{l-6C)alkyloxy which ~ay form a cyclic ring attached to the phenyl 

ring in an ortho ~anner, aryloxy{l-4C)alkyloxy(l-4C)alkyl, 

{Cl=C6)altyloxy·(Cl-C6)alkyloxy(Cl=C6)alkylmcy=, 
hydr@xy(Cl-C6)alk.yloxy{C1-C6)alkyl@xy~, -O{Cl-C6alkyl)NR'R11

, 

=lNR'(C1-C6alkyl)NR'Rff, -(Cl-C6alkyl)NR'RIY, -0=(1=4C)perfluroalkyl, 

~{1=4Cp~rfluroalkyl, -Nll'(Cl~C6alkyloxy), =NR'(C1-C6alkylhydroxy), 

=(C1~4alkyl}oxy(Cl-4alkyl), -O(Cl-4alkyl)COOR', -(CB)nNR'R~coOR' 

wh~r~in n is 1-4, -(Cl-4alkyl)NR'R11
, -(Cl-4alkyl)OR', -NR'(CH2)nCOOR', 
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~S(O):ll(Cl~lu~lkyl)o:ity(Cl-4altyl), 

=S(O)m(C1~4alkyl)oxy(C1~4alkyl)oxy(C1~4altyl), 

~NR'(C1~4alkyl)oxy(Cl-4alkyl), 

~lD'{C1=4alkyl)oxy(Cl~4alkyl)oxy(C1~4alkyl); 

haterocycle wherein heterocycle is selected from a five~ and/or six~ 

and/or seven=mmmbered heterocyclic ring containing 1,2,or 3 · 

heteroatoms chosen from O, N, or S, or aryl or heteroaryl ben~ 
derivatives thereof,· vhe~ein the N on the heterocycle is optionally 

substituted with R' and a-carbon or nitrogen atom on the heterocycle 

ay be substituted with I or R' or a carbon at@llDl m1ay be disubstituted 

to f on1 a C5~C7 spiral group or a carbon atom or sulfur atom may be 

~~bstit~ted with 0 to fora a carbonyl group @r sulfonyl group (S(O)m); 

heteroaryl wherein heteroaryl is selected fro~ unsubstituted or 
substituted aromatic species and beng derivatives thereof including 

pyridyl, thienyl, furanyl, or those groups c~ntaining two heteroatoms 

~elected from N, 0 or S such as pyrazole, imidazole, isoxazole, 

o~a~ole, thiazole or isothiazole (and oxidized versions thereof 
~elected from S(O)m wherein mis 0-2), pyridazine, pyrimidine, 

pyra~ine or those groups containing three heteroatomms chosen frolmi JI, 0 

or s·such as triazole or oxadiazole or triazine, or th@se groups 

containing four heteroatoms such as tetrazole, wherein the N on the 

ll:u~'teroa:cyl giroup is optionally substituted with P. and the substituted 

aro:m;;tic subs ti t:u.ent.s include typical aromatic substi tuents selected 
from hydroxy, alkoxy, halo or cyano and the heteroaryl group is 

attached to =(CH2)n via a carbon atom or a beteroatom on the 
h~teroaryl group; 

\V is selected frol!DI OH. OR'· OCOR' S(O) R' S!t!)) NR'B. 11 hal@ NR'R11
• . ' , ~ ' ' m , , • 

COR', NR'COR11
, OCONR', NR'C02R11

, (C3-6)cycloalkyl, JNllRCONR'R", C02R1
, 

or COJNlll' mid; 
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a' ~"Ml R111 are independently selected from H, (l-4C)alkyl wherein alkyl 

includeo alkenyl(C2~C4) and &lkynyl(C2sC4); (l~&C)eyeloalkyl, 

~1Mmyl(0~4C)alkyl~, heterocyele(0-4C)&lkyl~ ~r heteroa::yl(C~4C)alkyls 

VheJ:'ein phcmyl or heteroeyele O:t" Utero&x,yl iB &fl d@f intid above and 

any of th@ abov~ ig optionally s'lllbgtituted at one or mor6 carbon atc:mus 

with halo, H, (1~4C)alkyl, (l~GCleyelealkyl, phenyl, 502, CH, CP3, OH, 

C~ U.~4.C)alkyl, lG!R.111 S (O)mll' or S02D!R11 Whelf@iD ft'R. 111 may opticmally 

~o~ an N=alkyl(C1-3)oxyalkyl{C2=J) ring with H; 

- NR'R" 

It'. k" 1a&c:dl=-~ 
XDt o a qdi.c mg wilh N, 

ml is l-~yi «II Wky 
alkyl 11ubmt111e11L 

0 xx ll', It" ~cahiir fm'M 
11 qtdic ~ wilb N. 

z is aeleeted from O, S or NH, or when the B~ring ~ tautomerizes or 

th@ B~ring is reduced, the Z group mmy be selected fro~ K, OH, SH or 

D2m 

Ri~g A is ~sen from an ortho fused aromati~ or beteroaromatic five= 

o~ ~ix-!We~red ring selected from phenyl. pyridyl, fu.ryl, pyrrolyl or 

thiellyl either unnuhstituted or t1ml~i~~ubotituted at a ring carbon 

atmBll with R~ wherein R4 is independently selected from the group 
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COi'Af;if;ting of halo, '(1-4C)alkyl, N02, CH, (C:R.;;.3)pe:dlu.oroalkyl, OH, 

ocr3 ~ (2~4C)albnyl,; (2~4C)alkynyl, 0(1-4C)alkyl, Nll'R13
, so2D''.I", or 

SO~R',a heterocyclic: group, NR'CORw,coR~,HR'C02R",C02R
1 ,CONR'R~; 

phenyl or benz derivatives thereof and is either unsubstituted or 

s~bstituted with 1, 2, 3 or 4 groups chosen fro~ 
~0=(1=4C)alkyl,~0~(2-4C)alkenyl, ~o~(2=4C)alkynyl, 

=0(CO~C6alkyl)pbenyl, ~OH, -halo, -N02, ~Cl-Q, -cr3, ~(l-4C)alty1Cr3 , 

~INH(CO)R', ~(1=4C)alkyl, =NR'R~, -C021', =CONR'Rw, =SOmR', ~so2NR'R~, 
(Cl=C6)alkyloxy(Cl~C6)alkyloxy~, b.ydroxy(Cl~C6)alkyloxy-, 

mcy( l=6C)alkylmcy which may fom a cyclic ring attached to the phenyl 
ri~g in an ortho manne~~ aryloxy{1~4C)alkylo~y{1~4C)alkyl, 
(Cl~C6)alkyloxy(Cl~C6)alkyloxy(Cl~C6)alkyloxy-,, 

hydrm~y(Cl~C6 )alkyloxy(Cl=C6) alkyloxy=, -O(.Cl-C6alkyl)Nl 'R", 
~Ml'(Cl~C6alkyl)NR'I", ~(Cl=C6alkyl)NR'R", ~O~(l=4C)perfluroalkyl, 

=(1~4Cperfluroalkyl, ~NR'(Cl~C6alkyloxy), =NR'(Cl-C6alkylhydroxy), 

=(C1~4alkyl)oxy(Cl-4alkyl), -O(Cl~4alkyl)COOR', -{CH)~NR'R"COOR' 

wherein n is 1-4, ~(Cl-4alkyl)NR'l00 , -{Cl-4alkyl}OR', =NR'(CH2)nCOOR', 

=S(O}m{Cl~4alkyl}oxy(Cl-4alkyl}, 

=S(O)~(C1~4alkyl)oxy(C1-4alkyl)oxy(Cl-4alkyl), 

=NR'(Cl=4altyl)oxy(Cl-4alkyl), 
~NR'(Cl-4altyl)oxy(C1-4alkyl)oxy(C1-4allltyl); 

heterocycle vherein heterocycle is selected from a five~ and/or six­
and/~r seve~-membeied heterocyclic ring containing 1,2,~r J 

heteroato~s chosen from O, N, or S, or aryl or heteroaryl benz 

d~rivativcs thereof, wherein the N on the heterocycle is optionally 

substituted with R' and a carbon or nitrogen atom on the heterocycle 

nay be substituted with R or I' or a carbon atom may be disubstituted 



\_) 

176 

to f oirnn a C5~C1 spiral group or a carbon atom ot sulfur atom may be 
1lub11:tit:uted with 0 to fem a carbonyl group or sulfonyl group (S(O) ); . m 

heteroaryl wherein heteroaryl is selected fron unsubstituted or 

~ub~titoted aromatic' species and ben2 derivatives thereof including 
pyridyl, thienyl, furanyl, or those groups containing two heteroatoms 

~elected fro~ N, O or S such as pyrazole, imidazole, isoxazole, 
ox~?.ole, thiazole or isothiazole (and oxidized versions 'thereof 

selected from S(O)E wherein n is 0~2), pyridazine, pyrimidine, 
pyrazine or those groups containing three heteroatons chosen from N, O 

or S such as triazole or oxadiazole or triazine, or those groups 

containing four heteroato~s such as tetra~ole, wherein the N o~ the 

heteroaryl group is optionally substituted with R ru'ld the substituted 
aromatic substituents include typical aro~atic substituents selected 

f romil hydroxy, alkmcy, halo or cyano and the heteroiu:yl group is 

attached to ~(CH2 )n via a carbon ato~ or a het.eroato111U on the · 

het~roaryl group; 

~·is s~lected from OH, OR', OCOR', S(O)mR', S(O)mm.t'R~, halo, NR'R" 
with 'the proviso that NB.'Rw is not equal to NB2; or Vis COi', 

D'CIOIRl'll~ OCON!', NR'C0
2
R11

, {C3~6)cycloalkyl, l!U\CON!!'Rw, co2R', or 

comm:' vi th the provlso that Ill is grea:ter tharm zero and; 

R is selected from E or (1-4C)alkyl; 

l\' and I" a::re independently selected from H, (1~4C)alkyl wherein alkyl 

includes alkenyl(C2-C4) and alkynyl(C2~C4); (3-6C}cycl©alkyl, 
Phenyl{0~4C)alkyl~, hete~ocycle(0-4C)alkyl- or beteroaryl(0-4C)alkyl­

vherein phenyl or beterocycle or heteroaryl is as defined above and 
any of the above is optionally substituted at one or more carbon ato~s 
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vith halo, H, (1~4C)alkyl, (3~6C)cycloalkyl; phenyl, Mo2, CN, cr3, OH, 
0=(1=4C)altyl, N'l'l" S(O)ml' or so2NR1 1w wherein Nl'R~ maay optionally 
folllll an N=alkyl(C1~3)oxyalkyl(C2~3) ring with N; 

12. A pharnaceutical composition comprising a co•pound according 
to claim 1 and a pharmaceutically acceptable excipient or diluent. 

13. A pharmaceutical composition coooprising a conpo'Wld according 
t© claiu 2 and a phal'maceutically acceptable excipient or diluent. 

14. A pharmaceutical composition comprising a compound according 
to any cf claims 3~8 and a phannmceutically acceptable excipient er 
dilmmt. 

15. A method of treating or preventing ischemic danage in a 
patient in ~eed of such treatment cc~prising administering a 
phal!llillaceutically effective rulilount of a conpo'Wld according to claim 2 
t© ~aid patient:. 

l6e A method of treating or preventing nmnrolcgical damage 
aiamciated with excitatory amino acids in a patient in need of su~h 
treaarme~t c@mprising administering a phannaceutically effective mtr1ount 
@f a co~po1!llld according to claim 2 to said patient. 

17. A nethod of treating stroke or epileptic convulsions or 
diseases o:r disorders associated with-excessive cald.mn influx in the 
b:rai~ caused by excitatory amino acids comprising amwinistering-to a 
pa;tieirnt in m:led of treatment thereof a pharmaceutically effective 
mmmt of a co!ilpmmd according to clabm 2. 
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18. A procefiUi· 'for producing a colllp01md according to claim 2, 

~omprising: 

(a} treating a compiound of fomula V or IIV with am acid selected 

from a lover a~kyl(Cl-C4) sulfonic acid in a suitable organic solvent; 
@I' 

(b) treating a cmmpomd of fo:nmla IV' with an alkyl..aryl or 

alkylheteroaryl hydrazine in a polar solvent and a mild acid; or 

(c) treating a compound of formula VI' wherein Y is selected from 

~OH,~SH or NHR wherein R is (Cl=C4)alkyl with a reagent selected from 

(i) R2NC(O)Cl; or (ii) RC(O)I; or (iii) IOC{O)Cl; or (iv) HBr/~aCN/&20 
or ROI; or (v) RNCO o~ R~R'NC{O)Cl or other electrophilic group as 

recited herein to fon111, in particular, a co~pound of formula III; or 

(d) treating a coBpound of formula IV wherein X is halogen with a 

nucleophilic reactant selected f romm heteirocycl~ or benz or 

h~teroaeylben~ derivatives thereof; or 
(e) treating a compound of fonuula IXII with a substituted hydrazine 

to fo11111 a compound of for~ula XVII in an organic solvent under-the 

appropriate conditions; or 

(f) treating a compound of formula XVIII with a coupling reagent 

selected from a diimide with a disubstituted hydrazine of the formula 

n1~JNrHNHC(O)Ot~butyl in an organic solvent in the presence of an 

appropriate acid or 

(g) further treating a compound of for~ula II as claim~d in claim 2 

vh~irein the compound contains a ph~nyl ring substituted with a methoxy 
gr@up or groups with an acid to fo:rmm a phenolic substitucnt or 

substituen'ts or futither treating a compoood of formula U wher~in tbe 

co:!lpcmmd b a non~sal't form with a pharmaceut:kally acceptable base to 

for~ a pharmaceutically acceptable salt or further treating a compound 

of f o~ula Il wherein the commpomid contains a phenyl ring substituted 

with a ey~o group. or groups with {i} a base to form a carboxlic acid 

substituent or substituents or (ii) an acid to f@'I'lllll an amide 

substitu~mt or (iii) an a~ide to fo:rnna a tetra:ii:ole substituent wiun:e:b1 
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'the carboxlic acid moiety may be further treated vith a halogena.ting 

~gent and a substituted mnine of foniw.la HNl'R" to forlill! a substituted 
am11id~ substituent or the carboxylic acid moiety may be further treated 
with an alcohol (Cl~C6) in the presence of ~ acid to fora ~ ester 

~ub~tituent (Cl~C6) or 
(b) further treating a compound of formula II wherein the compound 

contains an oxozolidine dione with a base in aqueous solution to foinl 
an W!llido alcohol substituent as V off the (CH2)n carbon chai~ with n 
equal to 1~4; or 

(i) further treating a compound of formula ~I wherein the compound 

c@ntains a sulfide ~oiety with an oxidizing agent.under_ the 

appropriate conditions to form an S(0) 1 or S(0) 2 moiety. 

19. A process for producing a compound of formula II according 
to claim 18 wherein the co~pounds are selected from: 

7=chloro~4~hydroxy-2~(4~methoxy~2~~ethylphenyl)~l,2,5,10~tetrahydro­

pyridazino[4,5-b]quinoline~l,10~dione @r the N=methylglucru1ine salt 

thereof; 

7~chloro~2~{4-chloro-2-methylphenyl)=4~hydroxy~l,2,5,10~tetrahydro­

pyrid~~ine[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]q~inoline-l,10~dione; 

7~chloro=2-(3,4-dihydroxypbenyl}~4=hydroxy=l,2,5,l0~tetrahydro~pyrid­

a~ine[4,5~bjquinoline-l,10~dione; 

7~chloro-2-(3,4-dimethoxypheny1)=4=hydroxy=1,2,5,10=tetrahydro~pyrid= 

a~in~[4,5-b]quinoline-1,10-dione; 



7~chloro~4~hydroxy~2-(2~methylthioethyll)~1;2;5,10=tetrahydro~pyrid~ 

a~ine [ 4, 5~1b] qv.dnoline~ 1, lO~dfone; 

7~chlorc=4~hydroxy=2=(2=nethyl-2=hydroxypropionammidoethyl)=l,2,5,10=te 

trahydropyridakino[4,5~b]quinoline=l,10~dione; 

7~chloro-4~hydroxy~2=(furan~2~ylllethyl)~l,2,5,10~tetrahydropyridazino 

ll4,5=b]quinoline=l,10~dicne; 

7~9=dichloro~2~(2,4=dimethylphenyl)=4=hydroxy~1,2,5,10=tetrahydro~py­

ridazine[4,5=b]quinoline~l,10=dione or their pharmaceutically 

acceptable salts. 

20. A compound accor~ing to tlain 2 for use in medicine. 

2lo The use of a co~pound according to clai~ 2 for preparation 

of a medicament for the treatnntent @f stroke or epipeptic convulsions 

or disorders or conditions associat~d with excessive influx of calciwn 

ions in the braille 


