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NOVEL | NDCLE- 2, 3- DI ONE- 3- OXI ME DERI VATI VES TECHNI CAL FI ELD 5 The
present invention relates to novel indole-2,3-dione-3-oxinme derivatives
capabl e of antagonising the effect of excitatory am no acids, such as
glutamate. The invention also relates to a nethod of preparing the chem cal

conpounds of Vw&gw;/ent lon, to pharnaceutical conposit 5’8% gﬁ@[l sing the
chemi cal conpounds,” and a nmethod of treatnent herew th. ND ART
Excessive excitation by neurotransmtters can cause the degenerati.on and

death of neurones. |t NoyERGNDOYED, 3-BRINE-SIOXIAE DERNARVES IS i n part

nmedi ated by the 15 excitotic actions of the excitatory am no acids (EAA),
glutamat e and aspartate, at the N-nethyl-D aspartate (NVDA), the

al f a- am no- 3hydr oxy- 5- et hyl - 4- | TE@RARIGAL FEDRDI onic acid (AMPA) receptor,
-and the kainate receptor. This excitotoxic action is responsible for the
| oss of neurones in cerebrovascul ar disorders such as cerebral ischem a or
cerebral Bnfarcti ofherpresdnt inmgntion cefates teamye! indole-2)3ctidnecdaxima detivatiees? 0

t hr omboeb ol g BAREREHRE endl/cP bkonafe] GRha ackiE SRR S Budheliedfnec e a.

cardiac arrest, statuS epl eptlcu;%d’?erl atal “asphyxia, dnoxia such as from

near - dr owni iRYENtgR | alson alafess in gopgth Penrafng the € | pompeundsaef thet hyri sm
Al zhei mer " sipyetitien, 't Bharfatalical coinBERBAS corhBIEMYURS!Shepildim BorRpdindd) #pa'd Ng
excitatory a%ﬁgoama érgge%t grs are therefore considered useful for the
treatnent of" kS ?"'?:frs and 25 di seases, as well as Anyotrophic
Lateral Soierosis (ALS), schizophrenia, Parkinsonism epilepsy, anxiety,

pai n and drug addi ction. SUMVARY; Ké’ﬁgug | ON 30 It is an
obj ect of the present Invention ?o provi de vel indol e-2, 3-di one-

Excessive excitation by neurotransmitters can cause the degeneration and
death of neurones. It is believed that this degeneration is in part mediated by the
15 excitotoxic actions of the excitatory amino acids (EAA), glutamate and aspartate, at
the N-methyl-D-aspartate (NMDA), the alfa-amino-3-hydroxy-5-methyl-4-isoxazole
propionic acid (AMPA) receptor,-and the kainate receptor. This excitotoxic action is
responsible for the loss of neurones in cerebrovascular disorders such as cerebral
ischemia or cerebral infarction resulting from a range of conditions, such as
20 thromboembolic or haemorrhagic stroke, cerebral vasospasm, hypoglycaemia, cardiac
amest, status epilepiicus, perinatal asphyxia, anoxia such as from nhear-drowning,
pulmonary surgery and cerebral frauma as well as lathyrism, Alzheimer's, and
Huntington's diseases. Compounds capable of blocking excitatory amino acid
recaplors are therefore considered useful for the treatment of the above disorders and
25 diseases, as well as Amyotrophic Lateral Sclerosis {ALS), schizophrenia,
Parkinsonism, epilepsy, anxiety, pain and drug addiction. '

SUMMARY OF THE INVENTION

80 It is an object of the present invention to provide novel indole-2,3-dione-3-
oxime derivatives which are excitatory amino acid antagonists and useful in the
treatment of disorders or diseases of mammals, including humans, which are
responsive to excitatory amino acid receptor antagonists. '
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oxi me derivatives which are excitatory amno acid antagoni sts and useful in
the treatnment of disorders or diseases of manmals, |ncluding humans, which
are responsive to excitatory amno acid receptor antagonists. Printed from
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PCT/ DK97/ 00418 2 Accordingly, inits first aspect, the invention provides

the novel i ndﬂosﬂga%- di one- 3-oxi me derivatives descri beﬁ in claiml. In
anot her aspec nvention relates tosthe use of a c W’anpound of
the invention for the preparation of a pharnmaceutical conposition., 5

In a third aspect th@cofd(i;ﬁaq%‘iﬂ R B QPeEtChednveifg Hds the notél TRHdR-5 50N

conprisi-ng a.therapeut y effective anpunt of the chem cal conpound of

the inventi ofioRgsg@Mimedegyalivas dasarhednelgiMch | y accept abl e exci pient, carrier
OL di | ulent. In a fOlfnratnbthél_SWbt tp@mbmnﬁm@tdm?mafaah?:hiemwgmpaﬁnoa - cal
chem cal co . nvent i.on nuf acture of a pharnmaceutica
corrpositionw@t{g?ﬂgmpbzoittm&%%gﬁglbgé@gf’%@i?&g?ﬁ sét!?QSe of a mammal ,

i ncl udi ng & human, Inhadhirtiaspactidire inventiopeproydess ar phapoacsiutical tcomplbositiani ¢

and/ or aspar ki Oy I i I £ t he’

I nvention reﬁrﬁ%@ﬁ?oattﬁgﬁﬁiugé%?%gﬂ%mﬁi‘g tcagrr%&%ﬁ'g% P? EQB?‘%‘\?ZQ{)% for

t he manuf act [ventign togelmpandarharmaceutically, pecepiablg exsipient; sasriaropdilueptat a
cerebrovascul ar di spraifetrh hspebtythé Mveriton 6Iates ttheiugs a5€ chémhibal cagipBtnd 15

cseases: Tt HRBen 515 i3Sl B Pofmesbingl bR ip o srgmenl Sor S
provi des aonetadisordér ar diseaseraf acnasumalcingluding al harsars evhichfdisorder npdisessaid s,
i ncluding NupRBSivab Gllafficardfor BGRc deid Bodpidt ahfahHists.2M NO

In a more specific aspect the invention relates to the use of a chemical
compound of the invention for the manufacture of a pharmaceutical composition for
the treatment a cerebrovascular disorder, lathyrism, Alzheimer's disease, Huntington's

15 diseases, amyotrophic lateral sclerosis (ALS), schizophrenia, Parkinsonism, epilepsy,
anxiety, pain or drug addiction.

In a fifth aspect the invention provides a method of treating disorders or
diseases of living animals, including humans, which are responsive to excitatory amino
acid receptor antagonists, comprising administering to a living animal body, including

20 a human, in need thereof an effective amount of a chemical compound of the
invention.

In a more specific aspect the invention provides a method of treating a
cerebrovascular disorder, lathyrism, Alzheimer's disease, Huntington's diseases,
amyotrophic lateral sclerosis (ALS), schizophrenia, Parkinsonism, epilepsy, anxiety,

25 pain or drug addiction.

In a sixth aspect the invention relates to the use of the chemical compound
of the invention in a method of treating a disorder or disease of a mammal, including a
human, which disorder or disease is responsive to glutamic and/or aspartic acid
receptor antagonists, said method comprising administering to a living animal body,

30 including a human, in need thereof an effective amount of the chemical compound.

In a more specific aspect the invention relates to the use of the chemical

compound of the invention in a method of treating a cerebrovascular disorder,
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acid receptor antagonists, conprising admnistering to a livng ani nmal body,
including 20 a human, in need thereof an effective anount of a chem cal
conmpound of the invention. In a nore specific aspect the invention provides
a nethod of treating a cerebrovascul ar disorder, lathyrism Al zheiners
di sease, Huntington's diseases, amyotrophic |lateral sclerosis (ALS),
schi zophr eni rkinsoni sm epil epsy, anxiety, 25 pai addi cti on.
In a sixth a%%%he invention relatesgto the use of ?ﬁg’héﬂ@%%al conmpound
of the invention in a nethod of treating a disorder or disease of .a mammal,
I ncl udi ng a e, AbRbiRiersidRBasts HuRlingidr's-dis6ases, ARydNopRit \deraP sdlbrdéig M C
and/ or aspart,j G acid rec.eq;fﬁfr. ant agonll stsé%d Jret Qod cw si ng
admi ni steri r@‘ oSQIZppRIPNe FatnRonis, eRflepsyganxiaty. painof dgadiigion. | [ heed
t hereof an effecti e aassventh aspeth thec inwention! provideso anmiethbdh of preparingpaci fic
aspect the ipyeRl) ggﬁgﬂda&%iw&&p use of the chem cal conpound of the

i cho of treatin

invention in a net a cerebrovascul ar disorder, Printed from
M nosa- 03/808/ 1999 ©ther Dbisstives 8 they presentinventipn adlibe apparent to the skilled

PCT/ DK97/ 004bfkoh Ablkatterm Al zhei mers di sease, Huntington's diseases,
anyotrophic | ateral sclerosis (ALS), schizophrenia, Parkinsonism epilepsy,
anxi ety, pain or drug addiction. In a seventh aspect the Invention provides
a nmethod of preparing a DEFAILERDISCUGSUREIOBTHENRVENTIONt i on. 5

O her objectives of the present invention will be apparent to the skilled
person hereinafter. DETAILED D SCLOSURE OF THE | NVENTI ON 10

| ndol - 2, 31alilndole-3,3cdionee3-Dyinie Darivatives

In its first aspect, the present invention provides novel indole-2,3-dione-3-
oxime derivatives. The novel indole-2,3-dione-3-oxime derivatives may be described
by the general formula (I):

15 wherein
R represents hydrogen, alkyl or benzyl;
R?® represents “Het", ar a group of the following formula
R31
B —

R
wherein
20 “Het” represents a saturated or unsaturated, 4 to 7 membered,
monocyclic, heterocyclic ring, which ring may optionally be substituted one
or more times with substituents selected from the group consisting of
halogen, alky}, alkoxy, and oxo; and
at least one of R®', R®, and R™ independently represents hydrogen, alkyl,
25 or hydroxyalkyl, and
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Inits first aspect, the present invention provides novel indole-2,3-dione-
oxi me derivatives. The novel indole-2, 3-dione-3-oxine derivatives may be

descri bed by the genera) formula (1): [err] 15 wherein R err]
represents hydrogen, alkyl or benzyl; R err] represents "Het", or a group
of the following formula [err] wherein 20 "Het" represents a

saturated or unsat‘r"{gat ed, 4 to 7 nenbered, nonocyclic, heteroc¥gl ic ring,
whi ch ring na nal Iy be substituteg one or nore ti
substituents sel ect ed fromthe group consisting of hal ogen, alkyl, alkoxy,

d d at | f ngke.nt |
?gprgégnt 2nhygr oggn eﬁ?‘ﬁnﬁ oéﬁaerhe}z aﬁ‘ F{Jdg?oxynﬁféf’ ﬁté‘qg“ nt eg f?/om
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PCT/ DK97/ 00418 4 at | enﬂ‘t on.epﬁfgeﬂ er r hydrbltyer r | cabowg, Rl ean(],xyca.@am,ndent |y

carboxy. - al koxycar bEROManERER o ARPHENGRBSH. o BickphusPhidy
cycl oal koxgcar bonyl , 50ycloalkyl-alkoxycarbonylcl o arglyearbényk y c aaratkaxyicarbonyl,
aryl oxycar bonyl, aral nggﬂeﬁm&@r rlRlerr], or "Het"; wherein
R*® and R® represents hydrogen, alkyl, alkenyl, alkynyl,
hydroxyalkyl, cycloalkyl, aryl, aralkyl, or {CH2),-R™; wherein
R¥ represents hydroxy, carboxy, alkoxycarbonyl,
10 alkenyloxycarbonyl, alkynyloxycarbonyl, cycloalkoxy-
carbonyl, cycloalkyl-alkoxycarbonyl, aryloxycarbonyl, or
aratkoxycarbonyl; or
R® and R® togsther with the N-atom to which they are
attached form a saturated 5- to 6-membered, heterocyclic ring,
15 optionally containing one additional N or O atom; and
“Het” is as defined above; and
nis0, 1, 2, or 3; and
R® represents phenyl, naphthyl, thienyl, or pyridyl, all of which may be
‘substituted one or more times with substituents selected from the group
20 consisting of halogen, CFs, NO2, amino, alkyl, alkoxy, phenyl and SO.NR*'R%,
wherein
R®! and R® each independently represents hydrogen or alkyl; or
R®' and R® together with the N-atom to which they are attached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionally
25 containing one additional N or O atom; and
“A™ represents a ring of five to seven atoms fused with the benzo ring at the
positions marked “a” and “b", and formed by the following bivalent radicals:
a-NR®-CHx-CHz-b;
a-CHz-NR®-CHz-b;
80 a-CH-CHNR®-b;
a-NR®-CH,-CH,-CHz-b;
a-CHa-NR®-CHo-CHz-b;
a-CHp-CHz-NR®%-CHy-b;
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Rlerr] and R err] represents hydrogen, alkyl, alkenyl, alkynyl,

hydr oxyal kyl , cycloal kyl, aryl, amkyl, or (CHerr])n-Rerr]'; wherein

Rl err] represents hydroxy, carboxy, al koxycarbonyl, 10

al kenyl oxycar bonyl, al kynyl oxycarbonyl, cycl oal koxy- carbonyl,

cycl oal kyl - al koxycar bonyl , aryl oxycarbonyl, or aral koxycarbonyl; or R err]

and R err] t?@%ﬁé with the NNatomto which they arel%rr}bmforma

saturated 5- nmbered, heterocyclig ring, 15
optionally containing one additional N or O atom and "Het" is as .defined

above; and n is 0O, alcH,LHACH ARSI Rl err] represents phenyl, naphthyl,
thienyl, or pyridyl, . a&/l,0 Ich nay be substituted one or nore tinmes with
substituents sel ectﬂ'@&@f#w%ﬁ&&]‘b 20 consi sting of hal ogen, CF[err],
NJ err], amino, al eyGH-NRYCHyCHaCAY and SO err]NRlerr] R err] wherein
Rlerr] and R err] i qw c qi l.y. represents hydrogen or al kyl; or
Rlerr] and R err] tggﬁlng%@zr W ly’N—atomto whi ch they are attached form
a saturated 4- to &G%&%@&wan c, heterocyclic ring, optionally 25
contai ni ng one addialG¢HREoH-CHEHNNRE S Whertit! " A" represents a ring of five to
seven atons fused with4he benzo ri nﬁ]ﬂi& th%eositions marked "a" and "b",
and formed by the foll VWWSSWQP@Q?' | LHCHOM R er r] - err]-CH err] - b;
a- CH[ er r ] - NR[ eror]a gharhacetfically acceptabla séltthereof.- CH err]-NR[ err] - b;
a-NR[err]-CH err] Ml - D A e - NRL e g rrl-CH err]-b;
a-CH err]-CH err] - grr LY eérl; i din t,, "“{J nov%l lﬁéclleg,lé'[d?onelaoxl e

10 derivatives may be described by the general formula {l), above, wherein “Het” is a

Igctone ring of the general formufa {VI):
O

o]
o
and whereinm s 1, 2, 3 or 4; and
in another preferred embodiment, the novel indole-2,3-dione-3-oxime
15 derivatives may be described by the general formula ({l):

N-O-(CH,) Het

wherein

R! represents hydrogen, alkyl or benzyt;

“Het” represents a saturated or unsaturated, 4 to 7 membered, monocyclic,
20 heterocyclic ring, which ring may optionally be substituted one or more times

with substituents seilected from the group consisting of halogen, alkyl, alkoxy,

and oxo;

nis0,1,2,0r3;

R represents phenyl, naphthyl, thienyl, or pyridyl, alt of which may be
25 substituted one or more fimes with substituents selected from the group
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PCT/ DK97/ 00418 5 a-CH err]-CH err]J]CH err]NR err]-b;
a-NR[err]-CH err]-CH err]-CHerr]CH err] b;
a-CH[err]NR[err]-CH[err]CH[err]-CH[err]-

a-CHerr]-NRerr]-CH err]-CHerr]-

a-CH err] CH rr]NR[ err] CH[err] or

a-CHerr]- qg‘pé%%ferr]-ﬂ-l[err] NR[errd-b wherein R[é’ﬂ"fwg%?%sents
hydr ogen, al kyl or CHerr]CH err]OH, or a pharmaceutlcally acceptabl e salt

thereof. In a ngyn@isigedrtaiogéh, TEIAEH] o, kil | nHel SO.RARERPMeE- 3- oxi me
10 derivatives é be descri b?cil@by he gengﬁa orpmJ (1) gave wher ei n

"Het" is a lact¥ Bing of the general formula (V): [err] and wherein mis

1, 2, 3 or 4; and R awndRPedchindshendentl epieselitshydrogehlopakylye

ol -2, 3. one- S Pes oo VAER o8N 1005 R A b p g e )
"Het" repréesents asetaladattedd grmembered;r mpratyclic, heterocyalicbinge coptionafiycycl i c,
20 het er oycl i Cc&ﬁtﬂﬁin Bﬁéﬁﬁhﬂ{ &Q’?aﬁm hagal |y be substituted one or
nore tines wt h“ substituents sel ected fromthe gr oup consi sting of hal ogen,
al kyl , al koxy, A" represents a ring of five to seven atoms fused with the benzo ring at the
positions marked “a” and “b”, and formed by the following bivalent radicals:
a-NR®-CHz-CHzb;
10 a-CHz-NR®-CHyp-b;
a-CHz-CH-NR®-b;
a-NR®-CHp-CHp-CH-b;
a-CHo-NR®-CHz-CHa-b;
a-CHz-CHzNR®-CHz-b;
15 2-CHg-CHo-CHo-NR%-b;
a-NR®-CHxCHz-CHs-CHz-b;
a-CHg-NR®-CH,-CH,-CHo-b;
&-CHy-CHz-NR®-CHz-CHo-b;
a43fb43¥h43Hh4@Fl‘3fhrb or
20 a-CHz-CHz-CHz-CHz-NR -b; wherein
R® represents hydrogen, alky! or CH;CHZOH.
In a more preferred embodiment, the novel indole-2,3-dione-3-oxime
detivatives may be described by the general formula ({1}, above, wherein
nis0,10r2; and .
25 R® represents phenyl or pyridyl, both of which may be substituted one or more
times with substituants selected from the group consisting of halogen, CFs,
NO., amino, alkyl, alkoxy, phenyl and SO.NR*'R™; wherein
R and R* each independently represents hydrogen or alky}; or
R® and R® together with the N-atom to which they are attached form a
30 chain ~{CHa)m~,
whereinmis 2, 8,4, 50r6.
In another preferrad embodiment, the novel indole-2,3-dione-3-oxime
derivatives may be described by the general formula (1H):
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and oxo; nis 0, 1, 2, or 3; Rerr] represents phenyl, naphthyl, thienyl,

or pyridyl, all of which nay be 25 substituted one or nore tines with
substituents selected fromthe group Printed from M nposa 03/ 08/ 1999
12:13: 03 page -7- WO 98/ 14447

PCT/ DK97/ 00418 consi sting of halogen, CFlerr], NdJerr], am no, alkyl,

al koxy, pheny @Qerr]NR[err]R[err] wherein R err] Wﬁ&fﬂ each

i ndependent |y Tepresents hydrogen or alkyl; or Rerr] an err] together
with the Natomto which they are attached forma 5 saturated 4- to
7-menmber ed, nonocyclic, heterocyclig rigg, optionally containing one
additional N or O atom and "A" repnesefits a ring of five to seven atons
fused with the benzo ring at o he pos'i"tions mar ked "a" and "b", and forned
by the foll ow ng bival ent rag'rﬁ 28 MRERHO-(CHG[Metr | CH err] - b; 10

a-NR[err]-CH err]CH err]-CH er X a”
a-CHerr]-CHerr]NR err]-CH err] -b; HIS
a-NR[err]-CHerr]-CH err]CH err]-b;

a-CH err]-NR[ er mhefgiff err]-CH err]CH err]-Db;

a- CH err] - CH er rdi- R8Tyl Gl Gielrd St lisihbd atfbve.
In a yet more embodiment, the novel indole-2,3-dione-3-oxime derivatives
5 may be described by the general formuta (li), wherein

“Het” is a lactone of the general formula {Vil):
O

N

(CHy),

CHerr]-NRerr]-CH err]CH err]b;
a-CH err]-CHerr]-NR err]-b;

whereinpis 1,2, 3, or4,
In another preferred embodiment, the novel indole-2,3-dione-3-oxime
10 derivatives may be described by the general formula (IV):

wherein
R represents hydrogen, alkyl or benzyt;
at least one of R*', R¥%, and R® independently represents hydrogen, alkyl, or
15 hydroxyalkyl, and
at least one of R*', R®, and R* independently represents (CH2),R™; wherein
R¥ represents hydroxy, carboxy, alkoxycarbonyl,
alkenyloxycarbonyl,  alkynyioxycarbonyl,  cycloalkoxycarbonyl,
cycloalkyl-alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, or
20 CONR¥R™®; wherein
R*® and R® represents hydrogen, alkyl, alkenyl, alkynyl,
hydroxyalkyl, cyctoalkyl, aryl, aralkyl, or (CHo)-R®"; wherein
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a-CHerr]-CHerr]-CHerr]-NRerr]-CH err]-b-; or 20

a-CH err]-CHerr]-CHerr]CHerr]-NR err]-b; wherein Rerr] represents
hydrogen, al kyl or CH err]CH err]OH 1In a nore preferred enbodi nent, the
novel indol e-2, 3-di one-3-oxinme derivatives may be descri bed by the general

formula (11), above, wherein n Is 0, | or 2; and 25 Rlerr] represents
phenyl or pyrj&ael oth of which nmay be substituted on times with
substents sel ect ea“?rom t he group consigting of hal ogen, E;im—i erﬁ NOJ err],

am no, al kyl, al koxy, phenyl and SJerr]NRlerr]Rerr]; wherein R err] and

Rl err] each | ndependently rem“éseéﬁrgsehgdraﬁﬁékyorca}bb - okl and
Rl err] together with the N-aa@‘r%ylo whj ch, t emg‘ e attachedx?é e

a 30
chain -CH err])m wherein mi oxyeaionYhe r © yﬁﬁé&]@ﬂ"ed
enbodi nent, the novel indol ecatbdnyli oyubalkybaikmgcaimwuaarqusamayylbmrdescri bed
by the general fornula (111): a %m M nposa 03/08/ 1999 12:13: 03 page
- 8- WO 98/ 14447 00418 7 [err] wherein Rerr],
Rlerr], Rfrr], "Het", anB nang &°3dogelver mith theo mntoawhish they are

enbodi nent, the novel 'nda&@hé’d%nﬂ'a%ﬁn&e@slmﬁk@ﬁxb&ﬁ&'hﬁ@&o@d‘@ﬁh&e

h I I f th
doscr1bed by the general L Qi dohbig obt Shfhdha 1154 akow 21 O1¢  L1°

nis0,1,2,0r3 or
one of R™, R®, and R*® represents hydrogen or alkyl, and two of R*', R®,

10 and R® together form a lactone ring of the general formula (V1):
o)

Y
(o
wherein mis 1, 2 or 3; and
R® represents phenyl, naphthyl, thienyl, or pyridyl, all of which may be
substituted one or more times with substifuents selected from the group
18 consisting of halogen, CFa, NO,, amino, alkyl, alkoxy, phenyl and SO.NR*'R®;
wherein
R®! and R* each independently represents hydrogen or alkyl; or
R®' and R® together with the N-atom to which they are aftached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionally
20 containing one additionat N or O atom; and
*A" represents a ting of five 1o seven atoms fused with the benzo ring at the
positions marked *a” and *b”, and formed by the following bivalent radicals:
a-NR®-CHx-CHyb;
a-CHx-NR®-CHa-b;
25 a-CHz-CHo-NR%b;
a-NR°-CHx-CHy-CHe-b;
a-CHo-NR®-CHo-CHz-b;
a-CHz-CHa-NR*-CHg-b;
a-CHa-CHz-CHzNR®-b;
30 a-NR®-CH-CHo-CHo-CHa-b;
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[err] wherein pis 1, 2, 3, or 4. In another preferred enbodi nent, the
novel i ndol e-2, 3-di one-3-oxinme 10 derivatives may be described by the
general formula (IV): [err] wherein R err] represents hydrogen, alkyl or
benzyl; at |east one of Rerr], Rerr], and R err] independently represents

hydr ogen, al kyl, or 15 hydr oxyal kyl , and at | east one of Rerr],

R err], and err] independently represents (CH[err])R!err mhereln R err]
represents ? %y, car boxy, koxycar bonyl kﬁ%ﬁ% % car bonyl ,
alkynyloxyoarbonyl cycloalkoxycarbonyl cycl oal kyl - al koxycar bonyl ,

aryl oxycar bonyl , ol CONR[err]Rerr];
wherein.- R err] and %”F i re’\s[en%'s hydrogen al kyl, al kenyl, al kynyl,
hydr oxyal kyl , cycl le;ﬂFHz-qu?Hz'@ﬂalP kyl, or (CHerr])[err]-Rerr]; wherein

Printed from M noS &. d%ﬁléﬁzlg d?3 page -9- WD 98/ 14447
PCT/ DK97/ 00418 R er r& S droxR/ car boxy, al koxycarbonyl,
al ker nyoxycar bonyl 2 M cycl oal koxy- carbonyl,

cycl oal kyls al koxycar bom%presenﬁmyugentmuyyércmcmw koxycar bonyl ; or 5
Rlerr] and R eréga‘g%gﬁ%%g{mmg% {"2?'8%";’,@15‘ 3ot © whi ch they are attached form

a saturated rc ring
In a more preferred embodiment, the novel indole-2,3-dione-3-oxime

derivatives may be described by the general formula (V):

R3t

10 wherein R', ¥, R®, R®, R, and R® are as defined under formuta (IV) above.

Definition of Substituenis

In the context of this invention alky! designates a straight chain or a

branched chain containing of from one to six carbon atoms (C1-Cs alkyl), including

15 but not limited to methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl and
hexyl. In a preferred embodiment of this invention alky! represents a Cy-Cy alkyl,
preferably a C4-C3 atkyl, most preferred methyl, ethyl, propyt or isopropyl.

in the context of this invention cycloalkyl designates a cyclic alkyl
containing of from three to seven carbon atoms (Cs-C7 cycloalkyl), including but not

20 fimited to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

In the context of this invention alkenyl designates a group containing of
from two to six carbon atoms (C-Cg¢ alkenyl), including at least one double bond, for
example, but not limited to ethenyl, 1,2- or 2,3-propenyl, 1,2-, 2,3-, or 3,4-butenyl.

in the context of this invention alkynyl designates a group containing of

25 from two to six carbon atoms (C>-Cs alkynyl), including at least one triple bond, for
example, but not limited to ethynyi, 1,2- or 2,3-propynyl, 1,2-, 2,3~ or 3,4-butynyl.

in the context of this invention cycloalkyl-alkyl designates a cycloalkyl as
defined above which is attached to an alkyl as also defined above, e.g.

cyclopropylmethyl.
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optionally containing one additional Nor 0O atom and nis O, 1,2, or 3; or
one of Rerr], Rerr], and Rl err] represents hydrogen or al kyl, and two of
Rlerr], Rerr], 10 and Rlerr] together forma |lactone ring of the
general formula (V): [err] wherein mis 1, 2 or 3; and R err] represents
phenyl, naphthyl, thienyl, or pyridyl, all of which nmay be substituted one
or nore tine§ ¥Q§P ;ubstltuents selected fromthe group 15 conS|st|ng

of hal ogen, , N err], amino, algyl, alkoxy, phé’ﬁf/f’mﬁ'&‘
SJerr]NRlerr]Rerr]; wherein Rl err] an R[err] each | ndependently

represents hydr ogeiy fio i of 15 iifefitonlarf W sighd bn BRARKE Ayaitbdrbor,ne N-at om
to which the are attachedq forma satura to /- menbered, nonocyclic,
het er ocycl i SuUph #RPhenpar seplt 20 cont ai ning one additional Nor 0

atom and "A" repr drsthieicantaxtiof this infention sralkyl desigsdiessdroary! dsidefifled\bidvet he benzo

bi val ont - r adfrid) 4 iRl it &y e Sernet anciP .0 BRBE, 07 1 "Ry o1 1] G er &
25 ‘6 a- CH[ er g thelqpspxt]owsemrepﬂm alkoxyEpsignatesCin| aliey-D- Ghpreraliylsl er r | -

a-CHerr] - I% Yefinedddofs." 1 CH err] - ; a CH[err]CH[err] NR[err]-CH err]-b;
a-CH err] -

a-NR[ err] - CH[gH gj&"@rﬁ"}'@ﬁq[g';'% w@pﬁkoycaﬁonﬂ@eaﬁswmmmmw/ 08/ 1999
12: 13: 03 pagherealélkyt is as defined above,

in the context of this invention cycloalkoxycarbonyl designates a
10 cycloalkyl-O-CO- where cycloalkyl is as defined above.
in the context of this invention cycloalkyl-alkoxycarbony! designates a
cycloalkyl-atkyl-O-CO- where cycloalkyl-atkyl is as defined above.
in the context of this invention alkenyloxycarbonyl designates an alkenyl-
O-CO- where alkenyl is as defined above.
15 In the context of this invention alkynyloxycarbonyl designates an alkynyi-
O-CO- where alkynyl is as defined above.
In the context of this invention aryloxycarbonyl designates an aryl-O-CO-
whera aryl is as defined above.
in the context of this invention aralkoxycarbonyl designates an aralkyl-O-
20 CO-where aralkyl is as defined above.
In the context of this invention halogen represents fluorine, chlorine,
bromine and iodine.
In the context of this invention amino represents NH,, NH-alkyl, or N-
(alkkyl), whersin alkyl is as defined above.
25 in a more specific aspect, the novel indole-2,3-dione-3-oxime derivatives
of the invention is
8-methyl-5-{4~{N,N-dimethylsulfamoy!)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2-h}-isoquinoline-2,3-dione-3-0O-(3-(2-oxo)tetrahydrofuryl)oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl}-6-7-8-9-tetrahydro-1H-
30 pyrrolo[3,2h]-isoquinoline-2,3-dione-3-O-(5-(4-bromo-3-
methoxy)isoxazolyimethyfjoxime; '
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a-CH err]-NR[err]-CH err]-CH err]b;

a-CH err]-CHerr]-NRerr]=-CH err]-CH err] b;
a-CHerr]-CHerr]CHerr]NRerr]-CH err]-b; or

a-CH err]-CHerr]-CHerr]CH err]-NR err]-b; wherein 5 R err]

represents h al kyl or CHerr]CHerr]OH or a pharnmaceutically
accept abl e séﬁﬁq%’r eof. In a nore preferred enbodi nen?&“{q%’gs?%*/el
I ndol e- 2, 3-di one- 3-oxi ne derivatives nay be described by the general

formula M_[err] 18meyisbepeiBnsdiamighinyyedesidvanfieisid, and Heerr]

are as defined, under formul a V) ve, INrtion of Substituents In the

cont ext of PYfAol3AhdsRquRling-2.3-HicheSiQyPxdd¥omo-3t r ai ght chain or a branched
chai n cont agthbxgis@éazdlyimethgiiginie? Si X carbon atonms (Cferr]-Clerr] alkyl),

obutyl” tobutyl  SpetER N ARt amehena B iR ot hi s
| nvent i on sapymoiof8,2hiFiscminblines?, Sione-B-O-{4e(N;§-dimeityl-3- preferably a
Jerr]-Cd er{’%‘?@’%@"‘?‘%&& | ee;f erred nmethyl, ethyl, propyl or isopropyl. In

t he cont ext N cycl oal kyl designates a cyclic alkyl

contai ni ng of fronf-meiyeS-{oNN-imethylaulizmoyipeary)-6 G- &0-tqtrabjdrertH-cycl oal kyl ),
yel ohexyl . PO 2AccuRblrels iRk S LRI BERARISY L Ghat on o B oup.
cont ai ni ng S¥OYEPEAPNYINEtYREXING; car bon atons (C[err]-Clerr] al kenyl),
I ncl udi ngggat | eastmyWWQMmeﬂmgaM§-m&hYdm ed to
ethenyl, 1,2- or 5 3% ropifnéJs L 2 2, or 3,4-butenyl. In the context
of this inv ol ’alri%?wflfy ?&Wﬁ?‘@‘?é’é’%’ﬁ"‘%ntal ning of 25 fromtwo to
Si X car bon mbthoxy)is6iazolyimeffybuire;ar kynyl ), I ncluding at | east one triple
bond, for 8-methyl-5-{4~(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2h}-isoquinoline-2,3-dione-3-O-{4-{5-methyl-3-
15 ethoxy)isoxazolyimethyljoxime;
or a pharmaceutically acceptable salt hereof.
In another specific embodiment, the novel indole-2,3-dione-3-oxime
derivatives of the invention is :
1-methyl-8-methyl-5-phenyl-6,7,8,9-tetrahydro-pyrrolo[3,2-h]isoquinoline-
20 2,3-dione-3-O-(carboxymethyljoxime;
1-methyl-8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[ 3,2h}-
isoquinoline-2,3-dione-3-O-(ethoxycarbonylmethy}) oxime;
1-methyl-8-methyl-5-{4-(N,N-dimethylsulfamoyl)phenyl}-6,7,8,9-tetrahydro-
pyrrolo[3,2-hJisoquinoline-2,3-dione-3-O-{catboxymethyl)oxime;
25 1-methyl-8-methyl-5-{4-(N,N-dimethyisulfamoyl)phenyl)-6,7,8,9-tetrahydro-
1H-pyrrolo[8,2-hjisoquinoline-2,3-dione-3-0-{1-ethoxycarbonyl-1-methylethyl}oxtme;
1-methyl-8-methyl-5-{4-(N,N-dimethyisulfamoyl)phenyl-6,7,8,9-tetrahydro-
pyrrolo[3,2-hjisoquinoline-2,3-dione-3-O-{athoxycarbonylmethyl) oxime;
8-methyi-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-h]-isoquinoline-2,3-
30 dione-3-O-~{carboxymethyl)oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hlisoquinoline-2,3-
dione-8-O-(1-carboxy-1-methylethyljoxime;
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exanple, but not limted to ethynyl, 1,2- or 2,3-propynyl, 1,2-, 2,3- or
3,4-butynyl. In the context of this invention cycloal kyl -al kyl designates a
cycl oal kyl as defined above which is attached to an al kyl as al so defined
above, e.g. cyclopropylnethyl. Printed fromM nosa 03/08/1999 12:13: 03 page
-11- W08/ 14447 PCT/ DK97/ 00418
10 In the context of this invention aryl designates an aronati

hydr ocar bon, s fei e phenyl or naphthylys In the contexﬁ%g R?WP@ i nvention
aral kyl designates an aryl as defined a%ove which Is attached to an al kyl

as al so defined abqy this

I nventi on al koxy d?gﬁgn shea W 9"’5'8“""\7«‘{ Hgym{:l%’? isﬁ@ﬂﬁo?ﬁ%l hed above. In
t he cont ext c&nneta-.os(ethwmmm Yoimeir bonyl desi gnat es an al kyl - O CO-
where al kyl is as @ghéthf %;ﬁ\hﬁﬂ%?é@t&tﬁﬁg{oﬁa k%?&ol@faé-ﬂ]isaquﬁarﬁélb'ao”

cycl oal koxycar bonyl desi gnates 10 ;X where cycloal kyl is as
defined abowionerOrliserreppxyeatbonyimetyl) OXiMe; ent i on cycl oal kyl - al koxycar bony!

desi gnat esg a cycl oglrathyidlhshyl@.7KEb- téi(ﬁﬁid?o—%i%ﬁélbf@)d—h]%b&mﬁoﬁhé-a%s defined
above. In the caon ext of t n _al kenyl oxycar bonyl deS|gnates an
al kenyl - é? E’%PK’@H?’PW@ %‘Q’ﬂl@&m@ﬂ‘eabove 15 In the context
of this I nvent [ on dmmylmnﬂmg-teuémr@mBWmlm,ﬂ]&ymﬁ¢in@QO wher e
glsrgigcgfbgﬁyggggg%d abo%ggnM&?@wﬁﬁ@@gtext of this invention
8-methyl-5-phenyi-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-
10 dione-3-O-~(N,N-dimethylcarbamoyimethyl) oxime;
8-methyl-5-phenyi-6,7,8,9-tetrahydro-1H-pyrroio[3,2-h]isoquinoline-2,3-
dione-3-0O-(N-methylcarbamoyimethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hJisoquinoline-2,3-
dione-3-O-(N-phenylcarbamoylmethyl) oxime;
15 8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hlisoquinoline-2,3-
dione-3-O-(N,N-di(2-hydroxyethyl)carbamoyimethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-
dione-3-O-{morpholinocarbonyimethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-ietrahydro-1H-pyrrolo[3,2-h]isoquinoline-2,3-
20 dione-3-O-{ethoxycarbonylmethylcarbamoylimethyl) oxime;
8-methyi-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-h]isoquinoline-2,3-
dione-3-O-{N,N-di(2-(N,N-diethylamino)ethyl)carbamoyl) oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyi}-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-h}-isoquinoline-2,3-dione-3-O-(carboxymethyl)oxime;
25 8-methyl-5-(4-(N,N-dimethyisulfamoyl)phenyli)-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-h}isoquinoline-2,3-dione-3-O-(2-hydroxyethyl)oxime;
8-methyl-5-{(4-(N,N-dimethylsulfamoyl)phenyl)-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-hJisoquinoline-2,3-dione-3-O-(1-carboxy- 1-methylethyl)oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-
30 pyrrolo[3,2-h]isoquinoline-2,3-dione-3-O-(ethoxycarbonyimethyl) oxime;
8-methyl-5-{4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-h}isoquinoline-2,3-dione-3-O-{cyciopropyimethoxycarbonyimethyl)oxime;
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where aryl is as defined above. In the context of this invention

ar al koxycar bonyl designates an aral kyl -0- 20 CO- where aral kyl is as
defined above. In the context of this invention hal ogen represents
fluorine, chlorine, bromne and iodine. In the context of this invention
amno represents NH2, NHalkyl, or N (alkyl)[err], wherein alkyl is as

defi ned abov%m&ﬁgm In a nore specific aspect, DRV Gears
| ndol e- 2, 8-di one- 3-oxi me derivatives ofgthe invention ?g'r .

8- met hyl - 544- (N, N- di net hyl squarmyQohenyI) 6-7--9-tetrahydro-1 H .
pyrrol of 3, 2- h] - i SOBHiethyl-5-RENN §,ﬁar@fzevacs>tama+mewryl)oxu me;

pyr ol o 3, 2B '?ﬁu“r%b%%@ﬁ“%%%ﬁ& ppghlonme; © 1 T %0
met hoxy) i soxazol yl mwimmcﬂwmmmmmm%m&a oQadhydbo@P 12: 13: 03 page

-12-
PCT/ DK97/ 0 O%fbﬁ Z—h]nsoqumnlme-z 3-dione-3-O-(N,N-dimethyl-carbamoylmethyl)oxime;

8- met hyl - 5- (4- ( NN- 8tmethyh§-(4(N,N-dimetylsutiano)pitenyl-& 7,8 Ottetrahytinpeitt- 1 H-
| 0 3, 2k 30 AL AR 230 (A0 (4- i

gty;]ggy;)i[ sOXgim%ﬁrg\?|ﬁ§ﬁ:§n§§r}eﬁ2§?—woﬂ@§-&(p$eﬁ§in%r&%ﬂm%th%oxlme,

8- met hyl - 5- (4- (NN-8 4sinipprdinnsuifonyphenyl-657.8,98et@hydro+ Hirpydolofal2-H- 5

o117 91912, Dot i S ofaladndrdabhoshar™ 1 -

0X0) i soxazo Og'
8- met hyl - 5- (4( NN- off-ethld-(aiNNcisiethyisaiiamaeyipieeny -8 7,8, 9t tetrahsidipcitb- 1 H-
10 pyrrolo[3,2-hlisoquinoline-2,3-dione-3-O-{morpholinocarbonylmethyl)oxime; or
8-methyl-5-(4-(N,N-dimethylsuifamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrmtofs,z-h]isoquino!ine-2,3~dione-3-0—(4-hydroxyhutyric acid-2-ylJoxime;
or a pharmaceutically acceptabie salt hereof.

15 Steric Isomers

Some of the chemical compounds of the present invention exist in (+) and (-
) forms as well as in racemic forms.

Racemic forms can be resolved into the optical antipodes by known
methods, for example, by separation of diastereomeric salts thereof, with an optically

20 active acid, and liberating the optically active amine compound by treatment with a
base. Another method for resolving racemates into the optical antipodes is based
upon chromatography on an optical active matrix. Racemic compounds of the present
invention can thus be resolved into their optical antipodes, e.g., by fractional
crystallisation of d- or |- (tartrates, mandelates, or camphorsulphonate) salts for

25 example.

The chemical compounds of the prasent invention may also be resolved by
the formation of diastereomeric amides by reaction of the chemical compounds of the
present invention with an optically active activated carboxylic acid such as that derived
from {+) or (~) phenylalanine, {+) or (-} phenylglycine, (+} or {-) camphanic acid or by

30 the formation of diastereomeric carbamates by reaction of the chemical compound of
the present invention with an opfically active chloroformate or the like.
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pyrrol o[ 3, 2h] -i soqui nol i ne- 2, 3-di one-3-0O (4- (N-met hyl - 5-tertbutyl - 3-
oxo) i soxazol yl net hyl ) oxi ne; 10

8- met hyl - 5- (4- (NN- di et hyl sul f anoyl ) phenyl ) - 6-7-8-9-tetrahydro-1 H
pyrrol o[ 3, 2h] -i soqui nol i ne- 2, 3-di one- 3- O (4- ( 5- net hyl - 3-

met hoxy) oxazol yl net hyl oxl ne, or

8- net hyl -5-(%%“2@ met hyl sul f anoyl ) phenyl ) - 6-7- 8- 9- tg‘mﬁ%’%&“l H

pyrrol o[ 3, 2h]-1'soqui nol i ne- 2, 3- di one- 340- (4- ( 5- net hyl|
et hoxy) i soxazol yl met hy) oxi me; or a pharmaceutically acceptable salt hereof.

In anot her speci f IR@&E&RQ&%&R% fof e r88difihg tHaCiptiGal feofierd RRSkmdwWR’ih Te

derivatives of _the invention

1- met hyl - 8- &bt fygh g‘eﬁ‘ﬁgﬁw’!‘@afh"a\? descrbad, by Jagues b Crfiat 4. & WaleF Mol i ne- 20
2, ?hd: Oge-ﬁ I' igIe R s, @t MBS ﬂtlungell&l}NWIeyand Sons, New York (1981).

nmet hy pheny ro

| soqui nol i ne- 2, 3- dﬁgrr?g Bea?%f’ﬁ&?ff gpb%‘ﬁ %W(}"L%( Phﬂ‘e Invention may

1- me]t h%/I3 g misthlynl - (fcthNSWdhmbtaht}'-fml fdenm'}dmpber‘lw &ranpémentt oft lthlahydr o-
pyrol o Car

1- net hyl - Qdﬂsﬁlﬂ% dﬁ NN- d| rret %"G A en%‘j’ﬁwﬁg% thgir dro- 1
H pyrrol of 3"!““'}’1‘@?&[ “FP itheesyp- Q'Iéﬁﬂbf"@ Mﬁ&aﬂ@ﬁﬁd@

- met hyl et hyl ) oxi ne;

1- net hyl - 8-get hyl - (A4- N—d| sul f anoyl ) phenyl -, 7, 8, 9-t et rahydr o-

pyrrol of 3, ne- 3- 0- e(elhoxycarbonylnethyl) oxi ne;
8- net hyl -15- pher ny| Ties o) Mbta&diydeas-oxnﬂepwﬁvaﬁvaﬁ3zf2h¢1]ln\ieat|m|umaplbene 2, 3-

ot ny1 -5 (et Vo i M G e oo sompsmpor; Syt fome e
di one- 3- O ( ehasmasaically (ee piysiclogisally) ﬁ@g Pt ed from M npsa 03/ 08/ 1999
12:13: 03 page - 13-gxamples of phamaceutically acceptable addition salts include inorganic

and organic acid addition salts such as the hydrochloride, hydrobromide, phosphate,

15 nitrate, perchiorate, suiphate, citrate, lactate, tartrate, maleate, fumarate, mandelate,
benzoate, ascorbate, cinnamate, benhzenesulfonate, methanesulfonate, stearate,
succinate, giutamate, glycollate, toluene-p-sulphonate, formate, malonate,
naphthalene-2-sulphonate, sallcylate and the acetate. Such salts are formed by
procedures well known in the art.

20 Other acids such as oxalic acid, while not in themselves pharmacseutically
acceptable, may be useful in the preparation of salts useful as intermediates in
obtaining a chemical compound of the invention and its pharmaceutically acceptable
acid addition salt.

Metal salts of a chemical compound of the invention includes alkali metal

25 salts, such as the sodium salt, of a chemical compound of the invention containing a
carboxy group. .

The chemical compound of the invention may be provided in solved or
dissolved form together with a pharmaceutically acceptable solvents such as water,
ethanol and the like. In general, solved forms are considered equivalent to dissolved

30 formns for the purposes of this invention.
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8- net hyl - 5- phenyl -6, 7, 8, 9-t et rahydr o- 1H pyrrol o[ 3, 2- h] i soqui nol i ne- 2, 3-
di one- 3- O (et hoxycar bonyl net hyl ) oxi ne;

8- met hyl - 5- phenyl -6, 7, 8, 9-tetrahydro-1 H pyrrol o[ 3, 2- h] i soqui nol i ne-2, 3-
di ons- 30-i sopropoxycar bonyl met hyl ) oxinme; 5

8- Met hyl 7,8,9-tetrahydro-1 H pyrrol o[ 3, 2h] | iL.nonl i ne-2, 3-
di one- 3- C)(Iqag#%3§§carbonyl-l - met hyl geet hyl oxi ne; kéﬁﬂﬁm&uw '

8- net hyl - 5- phenyl -6, 7, 8, 9- tetrahydro-l H pyrrol o[ 3, 2-h]i soqui nol i ne- 2, 3-

di one- 3-0- (p hﬁﬂaﬁ‘%ﬁf&ié |) oxine;
8- net hyl - 6- pheny 9- tetra ydro- | H pyrrol oL\3 2- h] | soqui nori ne-2, 3- 10
di one- 3- 0- (NN- di mef W%%r%ﬁ%%%‘{qm’} Pravifiggnovel pharmaceutical compositions

8- met hyl - 5- @dnipiiing Ga ihe&a&uhﬁﬂy agtpoiive- dmbling ot I the cdhémiah bompeiiridnel thee- 2, 3-

S machl (@“ﬁ%ﬁ“‘y‘%@g B hlcaT btobind B He ioventon for usein; theraey Byt 2. 5.

di one- 3- Os(aﬂmhwﬁammfm MwemmMmannd it is preferred to introduce the
8- net hyl - ¥ 2 3.
di g'rale )?: 0- ( 'H Lg'ﬁ’r éyethrﬁ car ar no *sﬁ?lﬁc%ﬂiaﬁldpw&s% ih e

8- net hyl - r@ﬁ prowi anwrrwsewm%@ameﬁoaw@r-z 3-

di one- 3- 0- (mgﬂbol nocar bonyl met hyI ) OoXi Ie;

8- net hyl - 5phenyl 7,8, 9-tetrahydro-1 H: rroI - h] i sogui nol ine-2, 3- 20
di one- 3-0- (et hoxygﬁr BoP W?@dhﬁ'ﬁ’gpmyf les HarmaceutE:

8- et hyI -15- gimepogitiontsy 7odnisingt rtizehy clhremida- pympm:dnd[ 3;f24hq | bwentionolarne- 2, 3-

0 o, 31O, Pl P AR MaRISBRoY 88 T o e,
pharmaceutically acceptable camers therefor and optionally, other therapeutlc and/or
prophylactic ingredients. The camier{s) must be “acceptabie” in the sense of being
compatible with the other ingredients of the formulation and not deleterious o the

15 recipient thereof.

Pharmaceutical compositions those suitable for oral, rectal, nasal, topical
(inciuding buccal and sub<ingual), vaginal or parenteral (including intramuscular, sub-
cutansous and intravenous) administration, or in a form suitable for administration by
inhalation or insufflation.

20 - The chemical compound of the invention, together with a conventional
adjuvant, carrier, or diluent, may thus be placed into the form of pharmaceutical
compositions and unit dosages thereof, and in such form may be employed as solids,
such as tablets or filled capsules, or liquids such as solutions, suspensions, emuisions,

- glidirs, or capsules filled with the same, all for oral use, in the form of suppositories for

25 rectal administration; or in the form of sterile injectable solutions for parenteral
(including subcutaneous} use. Such pharmaceutical compositions and unit dosage
forms thereof may comprise conventional ingredients in conventional proportions, with
or without additional active compounds or principles, and such unit dosage forms may
contain any suitable effective amount of the active ingredient commensurate with the

30 intended dally dosage range to be employed. Compositions containing ten (10)
milligrams of active i\ngredient or, more broadly, 0.1 to one hundred (100) milligrams,
per tablet, are accordingly suitable reprosentative unit dosage forms.
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pyrrol o[ 3, 2-h] -i soqul nol i ne- 2, 3-di one- 3- 0- (car boxynet hyl ) oxi ne; 25

8- net hyl - 5- (4- (N, N-di net hyl sul f anoyl ) phenyl )-6,7,8,9-tetrahydro-1 H
pyrrol o[ 3, 2-h]i soqui nol i ne- 2, 3-di one- 3- O ( 2- hydr oxyet hyl ) oxi ne;

8- nmet hyl - 5- (4- (N, N-di net hyl suf anoyl ) pheny) -6, 7, 8, 9-t et rahydr o- 1H
pynrolo(3 2- h] i soqui noi ne- 2, 3-di one-3-0-(1 -carboxy- 1-net hyl et hyl ) oxi ne;

8- net hyl - %‘I%ua |rrethylsulfarmyl)phenyl 789tet§w‘ H 30

pyrr ol 0[3 2 1’'Soqui nol i ne- 2, 3- di one- 350 (et hoxycar bon oxi ne;
8-nmet hyl -5(4- (N, N-di rrethylsulfarmyl)phenyl 6,7,8,9-tetrahydro-1 H

pyrrol o[ 3, 2- h]iso ' ' mﬁb “‘8%;& bgg fen yl met hyl)
oxi me; Print, g%bl\%/lﬁ%isag 03/ 08/ 1999 12:13; BQ‘EQ&{ i '&%@@?14447
PCT/ DK97/ O %val ty of oral and parenteral dosage forms. it will e Gbvious to those skifled in

8- met hyl - 5-tHe GhliHst therfolicmtigdokdgutomms) mﬁwfumpnse Tas8hdadtive tampsHent, bitier
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in powders, the carrier is a finely divided solid which is in a mixture with the
finely divided active component.

15 In tablets, the active component is mixed with the carrier having the
necessaty binding capacity in suitable proportions and compacted in the shape and
size desired.

The powders and tablets preferably contain from five or ten to about
seventy percent of the active oorripound. Suitable cariers are magnesium carbonate,

20 magnesium stearate, tale, sugar, lactose, pactin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium éarhoxymethylcelm-lase, a low meiting wax, cocoa butter, and
the like. The term “preparation” is intended to inciude the formulation of the active
compound with encapsulating material as carrier providing a capsule in which the
active component, with or without carrlers, is surrounded by a carrier, which is thus in

25 association with it. Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral
administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or cocoa butter, is first melted and the active component Is dispersed

30 homogensously therein, as by stiming. The molten homogenous mixture is then
poured inte convenient sized moulds, allowed fo cool, and thereby to solidify.
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or a pharmaceutically acceptable salt hereof. 15 Steric Isoners Sonme of the
chem cal conpounds of the present invention exist in (+) and (- ) forns as
well as In racemc forns. Racem c forns can be resolved into the optical
anti podes by known nethods, for exanple, by separation of diastereoneric
salts thereof, with an optically 20 active acid, and liberating the
optically act‘,'l,(yﬁnw; ne conpound by treatnent with a bag&m B&I&er met hod
for resolving racenates Into the opticgl antipodes is based upon

chromat ography on an optical active matrix. Racem c conpounds of t.he.

present invention GaHipdsitieRs REiabRS R @ik a@minkfitionORiay O pRALHBAURS, €. J.

by fractional crystallisation of d- or |- (tartrates, nandel gtes,. B or
Canphor sul by lSGIROTS, Trese Golsy BRSO RIS CRIEBRE VS ARIOTL 0 1 e

pr _ezent bi Nviba active ingiydient sacharreesas are kndwn ih s drito ive appropidte.di ast er eoner | ch
am des reactio t o) S e ve on wt
an opti CZJ ly acti %@%@P@g@@%ﬁ%%ﬁ@“ﬁ% %&éﬁ%@?‘g’ggﬁ%ﬁ%ﬁ%svgg from(+)
or (-) ph&nspaniplenwater of watespropyipneniyae) sejutions.feor example.r pafenterabinjedtion ¢ aci d

or by 30 t hgyfeopdBhrafidhsOdantbe frAlBRETAY Sol@fhd M ahGsoul Ypolysfyiehe rqwe& the
chem cal conpound of the present invention with an optically active

chl or of or & P-the like. Printed from M nosa 03/08/1999 12: 13: 03 page
- 15- W98/ 1444 7the chemical compound according® @ tHakprésd srivBntioh rAa trivs weal

met hods 1 nelotmaetph 38 peipbierd Honfaa, o 87 el ol Satibe Gl ey, ="
" Enant i orter er.coptinuons infusionhant meyspropresentest'in upid ese\lpimein ampouiss,rre-fillesly Yor k
(1981). syringes, smail voluma infusion or in multi-dose containers with an added preservative.

The compositions may take such forms as suspensions, solutions, or emulsions in olly

or aqueous vehicles, and may contain formulatory agents such as suspending,

stabilising and/or dispersing agents. Alternatively, the active ingredient may be in

15 powder form, obtained by aseptic isolation of sterile solid or by lyophitisation from
solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before
use.

Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavours, stabilising and

20 thickening agents, as desired.

Agueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methyicellulose, sodium carboxymethylicetlulose, or othier well
known suspending agents.

25 Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration. Such
liquid forms include solutions, suspensions, and emulsions. These preparations may
contain, in addition to the active component, colorants, flavours, stabilisers, buffers,
artificial and natural sweeteners, dispersants, thickeners, solubilizing agents, and the

80 like.

For topical administration to the epidetmis the chemical compound
according to the invention may be formulated as ointments, creams or lotions, oras a
transdermal patch. Qintments and creams may, for example, be formulated with an
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- Moreover, being oxines, the chem cal conpounds of the Invention may 5 exi st
in tw fornms, syn- and anti-form depending on the arrangenent of the
subsotents around the -C=N- doubl e bond. A chem cal conpound of the present
I nvention may thus be the syn- or the anti-form or It nay be a m xture
hereof . Pharnmaceutically Acceptable Salts 10 The novel

I ndol e- 2. 3-di one- 3-oxi ne derivatives of the Invention be rOV|ded I n
any form sui "MP&¥br the intended adngistration. sui B 5%? i ncl ude
pharmaceutical ly (i.e. physiologicallgy acceptabl e salts. Exanples of

e ad ¢ | Sbestp B SB7 A Bt dddiBn 3 el ackiiing BRSEC Gung lfentl 0001 €
nitrate, peLglmnsrramebe éml@éﬁdewmt B ragueous| %fc?’&tt@set%!ﬂt‘!"&t'% geﬂ%[ﬁ kalse,

fumarate, mapgdghabee daema@asmsmfgoraaahe sﬁb.mmbaus,bei@paaag Uadentint €,
met hanesul f onate,, steara succi ngsng{@' | .ut ama e, glycollate,

t ol uene- sul SHReALIRY agqrﬁ. ning age "ene- 2- sul phonat e,
sal | cyl at & and t heCampbsiflons stitalile Sfat ttepical eadxmrstmﬁo:bﬁnpﬂmcmduﬁemcludél known

in th t. I

It Remsgl \allcras b%g?%c S "s"% {Néragtéi\%ga&éatﬁiﬁﬁmaa&r&’% g{iﬁ'lﬁsuc gﬂg%gpaér ation of
sal ts usef ulor aagaqanﬁm rpeenlta-'e esamprisingbthg; aotivey lﬂﬂ’Qﬂ'ﬂé‘ﬁn“'&: an i@%‘hﬁéﬁﬁn&u as he

i nventi on afcgﬁlahﬁ anPgh B@E&ﬁf&%b@@é lae(d 864 bAP hﬁuﬁ%&me%%h{pha ## detivé/et al

salts of a en ca ntgoun he I nvention Includes alkali netal 25
salts, such ingedignti W?E%i'qca"lﬁ' a chemi cal conpound of the i nvention
cont ai ni ngy a car boSglutisrsupr skspensitresTiaces (appledp dinsctly a6 thb enasal eavityoby may be

i ded i | h |
D copt anl ¢ SoNatohel nefle: 160 eifipl U4 GRB0R Dipdle O Prefy PhATBERMANSRY ¥ |
forms are conmayibecrexideddn single enmultisiogs fogn 10&?13%?"106!?% ardspPREN &r PipPtoses of
this I nvent iygQ.mdy bé laBRleddoy HePaRnOadMRIshRRY ahZapbfoprate) pBietelfined

volume of the solution or suspension. In the case of a spray, this may be achieved for
15 example by means of a meteting atomising spray pump.

Administration to the respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is provided in a pressurised pack
with a suitable propeliant such as a chiorofluorocarbon (CFC) for example
dichiorodifiuoromethane, trichlorofluoromethane, or dichlorotetrafiuorosthane, carbon

20 dioxide, or other suitable gas. The aerosol may conveniently also contain a surfactant
such as lecithin. The dose of drug may be controlled by provision of a metered valve.

Altemnatively the active ingredients may be provided in the form of a dry
powder, for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl celiulose and

25 polyvinylpyrrolidone (PVP). Conveniently the powder carrier will form a gel in the nasal
cavity. The powder composition may be presented in unit dose form for example in
capsules or cartridges of, e.g., gelatin, or blister packs from which the powder may be
administered by means of an inhaler.

In compaositions intended for administration to the respiratory tract, including

30 intranasal compositions, the compound will generally have a small particle size for
example of the order of 5 microns or less. Such a particle size may be obtained by
means known in the art, for example by micronization.
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W098/ 14447 PCT/ DK97/ 00418 15
Phar maceuti cal Conpositions In another aspect the invention provides novel
pharmaceuti cal conpositions conprising a therapeutically effective anount
of the chem cal conpound of the Invention. Wiile a chem cal conpound of the
invention for use In therapy may be 5 admnistered In the formof the raw
chem cal conpound, it is preferred to introduce the actlve | ngredi ent,
optional Iy i WoH¥¥or m of a physi ol ogisgal I'y accept abl &£ qé$
pharmaceuti cal conposition together mﬁ?h one or nore eXC|p|ents carriers

and/or diluents. Lo a dysﬁ&{,&ﬁ&, ﬁﬂﬂ@g&dﬁ?&&tt? vaggﬁétél?{@d"ltelegge Bty g&’tf\’rﬁ t he

phar maceuti cal 10 conpositions conprl em cal conpoun
| nventi on omgradlgnmm@mlqml y accept abI e salt or derivative thereof

together with onepg ﬂlﬁﬁﬁh@&%ﬂ?@ﬁ%ﬁ&@ dr¥ préteral aﬁ(ahluau%&égeefo&né aref or

Carri or (S) Mg ot hacerarabnce pibebRd Joinlirdl B¥ssE: bariainfig APPIPEER, ¢ | o

ot her | ngs apiantities aff the hactive rcomporiant NThen dnib atosat &marcamsbetm packagbt

rec ent t t I I
Fect ol - nadAfeiflln, T oHRGEY cohilniff WRARle. Gakinle Q’Fﬁ’ B %“ﬁ;*ﬁ; “or
par ent eral Rackaged dabigls.i aapsule, 9od) paivders; inpdals: oft fTRAWSS. 'ﬁ@t ﬁtuf“é esagas)

admi ni st ratfbmcarpbe larbaasm@rtaelaueécaéd %r foeéng%ct&bmlcﬁtur@w K¥thYappropAatat i on or
i nsufflation. %g%%gp conpound of the i nvent | on, together

with a conmqebﬂfaﬂ“ygﬁhﬁ%'HtPa or diluent, may thus be placed into
the formef phar naablets onlcamsnles oivr tomrmirr&ﬂstraﬁm tanddiqayssfot lretravariousand | n

such form nay.,A6G8R LAY &fufous Mrlsii are preferred composttions.

Biological Activity and Methods of Treatment
The novel indole-2,3-dione-3-oxime derivatives and the pharmaceutically
15 acceptable salts of the invention possess valuable therapsutic properties. in particular
the novel indole-2,3-dione-3-oxime derivatives of the invention are excitatory amino
acid antagonists and useful in the treatment of disorders or diseases of mammals,
including humans, which are responsive to excitatory amino acid receptor antagonists.
The same biological activity applies to physiologic metabolites of the novel indole-2,3-
20 dione-3-oxime derivatives of the invention.

The chemical compound of this invention is useful in the treatment of
central nervous system disorders related to their biological activity. More particularly
the novel indole-2,3-dione-3-oxime derivatives of the invention show strong excitatory
amino acid (EAA) antagonising properties at the AMPA {(RS)-alfa-amino-3-hydroxy-5-

25 methyl-4-isoxazolepropionic acid) binding site.

The chemical compound of this invention may accordingly be administered
to a subject, including a human, in need of treatment, alleviation, or elimination of a
disorder or disease associated with the biological activity of the compound. This
includes especially cerebral ischaemia, cerebral infarction, excitatory amino acid

30 dependent, including glutamate and/or aspartate dependent Lathyrism, Alzheimer's
and Huntington’s diseases, Amyotropic Lateral sclerosis, psychosis, Parkinsonism,
epilepsy, anxiety, pain (migraine), drug addiction and convuisions.
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such as tablets or filled capsules, or liquids such as solutions,
suspensions, enulsions, elixirs, or capsules filled with the sane, all for
oral use, in the formof suppositories for 25 rectal administration; or in
the formof sterile injectable solutions for parenteral (including

subcut aneous) use. Such pharmaceutical conpositions and unit dosage forns
t hereof may S@ﬂg{' e conventional ingredients in conventional ﬂéoportions,
with or with Itional active co nds or princip?%g? uch ‘unit
dosage forns may contain any suitable effective amount of the active

dosage for _ _ : e
erpl oyed. g@”‘;g;%ﬁdg&sm bt Rletol )0 o i sheeapfimiciidSr 1 2 oo

or, nore briB the manulenturs oh 8 pbarmacefical somnogitiemfor thecreatmentof a ar e
accor ;ﬂilgggydigdﬂgablmae??ﬁm&lymgﬁﬁ 24@!%@647 e whith sorddi iof dRdadd @M M nosa
- 13: e -17- .

PCT/ DK97/ 0 i@”ﬁ%g%r@agwgrﬁ"wgra%ﬁgﬁﬁﬁmqﬁ@a?ﬂ"&%nt i nvention can be
adm ni strated in dnw morevspecific yspsct theainvantion pelates te thel usdosfag ehémicals. | ]E

i1l be ob é'o?db%u dt.] | , ' age forns
Vr;lltaty conpri \s/e, asﬁ‘?ﬁtmggﬁe\é@cigﬁng'g n@%’%‘?&gﬁ% tﬁé%*@hgﬁ%&u@gi L%ﬁ%@ﬂﬁg&of t he
i nventi on dhe iegimenta cerabrovascylar disardas: lathyrism; Mzhelgrer's diseasecHintimgtonsnpound of

the i nvent | disbasés amybdbhlc IR@rab BE6roES CALLS) CEthizBRHIBNE, Pdrdfsonish) Epfepsyiem cal
conmpound of t%ﬁ: Eriesent 'Eﬁ@@t i on, pharnmaceutically acceptable carriers can
be either <BYCH: BHNPIANHE AN § f or m preparations include powders,

tablets, 1ills, cdisyitesinvartion ptosides appaiod ofrtreating dissrdelis sppelisshsdscotgr anul es.
O et =B ek nB08ng RS SR 4 Ehofthd A Sl i A5, .
bi nders, prreeeptarAntagosists; genersing; adminisiging fong livige nimal bodw rindudingheul at i ng
human, in need thereof an effective amount of a chemical compound of the invention.
In a more specific aspect the invention provides a method of treating a
15 cerebrovascular disorder, lathyrism, Alzheimer's disease, Huntington's diseases,
amyotrophic lateral sclerosis {ALS), schizophrenia, Parkinsonism, epilepsy, anxiety,
pain or drug addiction.
Suitable dosage ranges are 0.1 to 1000 mitligrams daily, 10-500 milligrams
daily, and especially 30-100 mifligrams daily, dependent as usual upon the exact mode
20 of administration, form in which administered, the indication toward which the
administration is directed, the subject involved and the body weight of the subject
involved, and further the preference and experience of the physician or veterinarian in
charge.

25 Methods of Preparation
| The novel indole-2,3-dione-3-oxime derivatives of the invention may be
prepared by conventional methods of chemical synthesis, e.g. those described in the
working examples. The starting materials for the processes described in the present
application are known or may readily be prepared by conventional methods from
30 commetcially available chemicais.
The end products of the reactions described herein may be isolated by
conventional ftechniques, e.9. by exiraction, crystallisation, distillation,
chromatography, etc.
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material. In powders, the carrier is a finely divided solid which is in a
m xture with the finely divided active conponent. 15 In tablets,
the active conponent is mxed with the carrier having the necessary binding
capacity In suitable proportions and conpacted in the shape and size
desired. The powders and tablets preferably contain fromfive or ten to
about sevent nt of the active conpound. Suit abl jers are |
nagnesiun1ca¥'on§§§, 20 magnesi um stegjate, talc, suggygﬂ#%% d@e, pectin,
dextrin, starch, gelatin, tragacanth, methylcellul ose, sodium

o B epa B L e e R Pt tive
erm " preparatjo i S i nded t.0 include the formulation o e active
compound. webAmERLEgmeaHE P Trianton whtch Sorefsns e SaPist eseip Soompsinde |

whi ch the &avingtheqgenprahfermyla with or without carriers, is surrounded by a
carrier, which is thus in 25 associ aglri,on pith it. Simlarly, cachets and

| ozenges are included. Tablets, powd N capsul es, pills, cachets, and

| ozenges can be used as solid forns syitaple for oral adm nistration. For
preparing suppositories, a |low ng A~éx, Csuch as a m xture of fatty acid
gl ycerides or cocoa butter, is f! ted and the active conponent Is

di spersed 30 hompgeneously thereinm, y stirring. The nolten honpgenous
m xture is then poured into convenien si zed moul ds, allowed to cool, and
thereby to solidify. Printed fromMnbsa 03/08/1999 12:13: 03 page -18-
W08/ 144487 erein R, R°, and “AMchayethe owanings seicimboabeveo ydthsai t abl e

for vagi naleomgoird Halving thefomitiy be presented as

o

HZN—°§<U\
HN~—0— R’ or o
(o1,

wherein R? and m have the meanings set forth above, optionally foflowed by
converting the thus obtained compound to another compound of the invention or to a
10 pharmaceutically acceptable salt hersof by using conventional methods.

EXAMPLES

The invention is further illustrated with reference to the following examples
16 which are not intended to be in any way limiting to the scope of the invention as claimed.

Example 1
Preparatory Example
NHAC NHAc
N-CH, — N—CH,
Br
20 A solution of 4-acetamido-2-methyl-2H-1,3-dihydro-isoindole (10g) and

bromine (3.0g) in trifluoroacetic acid (150ml) was stirred at 50°C for 40 hours, The
solution was svaporated in vacuo. The residus was dissclved in water (300ml), and pH
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pessares, tanpons, creans, gels, pastes, foans or sprays containing in
addition to the active ingredient such carriers as are known in the art to
be appropriate. Liquid preparations Include solutions, suspensions, and
enul sions, for 5 exanple, water or water-propylene glycol solutions. For
exanpl e, parenteral injection liquid preparations can be fornul ated as
solutions In %ﬂﬁﬁ polyethylene gl ycol sol ution. Thep&@ﬁﬁhﬁﬁh conpound
accordi ng to% esent invention mayet hus be fornul ate or parentera
adm nistration (e.g. by injection, for exanple bolus injection 10. or

conti nuous .4 g njhgga 18 uf}ﬁlywﬂ? Bt 608 dThis t%tﬁerﬁ%r&eﬁr@dﬁbtéﬁﬁéom es,

pre-filled syri, vol une usion or | ti-dose gontainers mnth
an added prRIGERI ?\FQHF’W‘%\‘PB dr?é(ﬁ"{aﬁ% 8l 99, b 1855498 ys pensi ons,
solutions, or ermulsions in oily or aqueous vehicles, and may contain
fornulator g q é such as suspending, stabilising and/ or dispersing
agents. R®&ly, the active ingredient may be In 15 powder form

obt ai ned bwmepﬁﬂhngEuﬂﬁbmtion of sterile solid or by Iyophilisation from
solution, for constitution wWth a suitable vedicle, e.g. sterile,
pyrogen-free water, before Aqueous solutjons suitable for oral use can
be prepared by dissolving ¢ ive coprpong wat er and addi ng suitable
colorants, flavours, stabi Qg fnd 20 thi hgnagents, as desired.
Aqueous suspensi ons suitabl e fororal use canybe frade by dispersing the
finely divided active conponent in water w tNo, scous naterlal such as
natural or synthetic guns, resins, nethy | cel | ul‘ose, sodi

car boxynet hyi cel | ub g9t onf pgtageium pitrate (("FV&/\S} 8:56:mERl was a&g%?‘&“"ﬁ% a
Al'so i ncl udgfhtRhf sibbdnﬁb.stoamamsﬁtm LI HB80, VikTiof BirivicElot 8 hetvdakk isacikih

ted, shortl d f t f
i i st r at PR e popeg.artp a3 ekttt vah b ek Risrethe,cfre,
enul si onsio yellew erexipiiater was extsmcted \withoethyli acetaten (3} dingli the combinke arganioy e
component , - £olLOLAR Washbt AP YitSrated NRY, driS& ber MYSO, HiitBred and concentrated.

The residue was chromatographed on silica gel (40% ethyl acetate in hexane as
eluent) to give 5-bromo-8-nitroisoquinoline in 96% yield.

15 Example 3
Preparatory Example

Z Z A cHgso,
NZ
N SN,
2

A mixture of 5-bromo~8-n|tro;soqu|noime (099 g, 391 mmol} and
dimethylsulfate (0.41 mL) in anhydrous DMF (20 mL) was heated at 80°C for 24 hours.
20 After removing the DMF in vacuo, the isoquinoline methylammonium salt was obtained
(used without further purification).
In a similar manner the following compound was prepared:
2-gthyl-5-bromo-8-nitroquinolinium ethyisulphate by reaction with diethyl
sulphate.
25
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artificial and natural sweeteners, dispersants, thickeners, solubilizing
agents, and the 30 like. For topical admnistration to the epiderms the
chem cal conpound according to the invention nay be fornul ated as

oi ntnments, creans or |lotions, or as a transdermal patch. QO ntnents and
creans may, for exanple, be formulated with an Printed from M nosa

03/ 08/ 1999 - 13 page -19- WO 98/ 14447 )
PCT/ DK97/ Om%%g“gﬁueous or oily basegnth the additi SRV abl e

t hi ckening and/ or gelling agents. Lotions nmay be fornulated with an aqueous

or oily basgxamyslewi || in general also contain one or nore emulsifying
agents,- stabill'sing _agents, dispersing agents, suspending agents,

t hi ckeni ng Brgppgatory Exampleour i ng agents. 5 Conpositions suitable for
topical admnistration in te nouth include | oBenges conprising the active
agent in a flavoured base, Jus | y sucrose andiacagi a or tragacanth;
pastilles conprising the Te lrtg.iggkem’i I ngrt base such as gelatin

and gl ycerin or sucrose & N2, *ant mout hyaskes N;?ﬂmri sing the active
ingreditent in a suitable lijqui ca¥ts er. 10 SH Wt i ons or
suspensions are applied di™Ngtly to the nasal ¥@yity by conventional neans,

for exanple with dr.opper i e or.spray. .The conposifij.ans, may, be
provi ded in single r's%fnfpﬁdﬁéjékdpwnfvﬁs?%@oweﬁ? a%cé& b t'ﬁl‘)of’?'%épper or
pi pette, &hsaliumpbyorbleydeidd(Ochbeay] 319y nrhel) ywas added. Aftenstiving for 24y, thenreapionopr i at e,
pr edet er m ; '&“}gﬁécﬂé%‘?ﬁ I a5 a spray,
this may bgﬁ g&wgﬁlﬁrﬁ@? @%él?rg]g?e y nmeans o tgparpgt%ﬁs%’gamat omngllfeng spr ay
punp. Adni nwag added partipnywisgdo paiglisethe acetic agid: Thesaaugeusdayas wae pxastad by neans
of an with ethyl acetate (2x), washed with saturated NaCl, dried over MgSQ;, filtered and
evaporated. The residue was.chromatographed on silica gel (30% ethyl acetate in
10 hexane as eluenf) o give the light sensitive N-methyl 5-bromo-8-nitro-1,2,3,4-
tetrahydroisoquinoline {0.47 g, 45% yieid).
N-ethyl-5-bromo-&-nitro-1,2,3, 4-tetrahydroisoquinoline ~ was prepared
according to the same procedure. M.p. 52-53°C.

15 Example 5
Preparatory Example
NHAc B(OH),

NHAc
oy + () (v

] @

A mixure of 4-acetamido-7-bromo-2-methyl-2H-1,3-dihydro-isoindole

(0.2g), phenyl boronic acid (187 mg), tetrakis(triphenylphosphine)patiadium [0] (26

20 mg), NaHCO;, (315 mg) was stirred at reflux temperature in a mixture of water (3.75

mi) and dimethoxyethane (7.5 mi) for 90 min. After cooling o room temperature the

reaction mixture was partitioned between EIOAc (25 mi ) and aq. NaOH (2x6mi, 1N).

The organic phase was then dried over NazS0, and evaporated to give 4-acetamido-
7-phenyl-2-methyl-2H-1,3-dihydro-isoindole, m.p. 160-62° C.
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aerosol fornmulation in which the active ingredient Is provided In a
pressurised pack with a suitable propellant such as a chl orofl uorocarbon
(CFC) for exanpl e dichlorodifluoronethane, trichlorofluoronethane, or

di chl orot etraf | uoroet hane, carbon 20 di oxi de, or other suitable gas. The
aerosol may conveniently also contain a surfactant such as lecithin. The

dose of drugvp%%ﬂ controlled by provision of a neter .
t et g?ﬁiéﬂg)g@lnﬁ of a dry

Al tematively e active ingredients ngg be provided in
powder, for exanple a powder mi x of the conpound in a suitable powder base

such as | actose, Shad Gliilab iinfibr ﬂﬁrbﬂﬁih%%&mﬁms%r@)ﬁiéwﬁ@w{ﬂ@t hyl

cel lulose and 25 bal vvinyl pyrrolidope (PVP). Conveniently the powder
carrier w ITPW#}%@FB%/#‘{W@%?&E‘ cavity. The powder conposition may be
presented in unit 4acetanide-Tphenyl-2ethyl2he1 Briihydmdedindoleo m.z #7t68Clges of , e. g.,
gelatin, or Dblist Rdriido-1 ' e P ; g by
means of an_i nhal :’{r.? I'n ;é:%j’ gﬁ%ﬁ?’f‘%ﬁ%ﬁ&ed %‘%ﬁﬁ‘rﬁ’?@ﬁgt ?%(%é o the
respi ratoPy“tract, including 30 Intranasal conpositions, the conpound will

general |y have a sqadetaniidd-5inRloc-75phanylRMetiy2AN, Sdiffdré-R8inasIE ah.poR7E M crons
or |ess. Su.;%;fa particle size may be obtained by means known in the art,
e ¥

for exanpl m croni zation. Printed from M nposa 03/08/ 1999 12:13: 03 page
- 20- WO 98/ 144 tacetamido-2-methyk-6-nitro-8-phenyl-1,2,3,4-tetrahydro-isoguinoline m.p.
PCT/ DK97/ 00%*8211,9?.%}‘1% desired, conpositions adapted to give sustained
rel ease of e actlive ingredient may be enpl oyed. The pharnmaceuti cal
prepar at itens are ReplyiZhphenylrb-aie-1. 28k tetfenydrrisequinofine umip. f 36-76° t Be
prepar at i Oryfofn FeaBbn' bét@Bert Phony Bofon@OSAE af@ E-BroRo AR MIre-1 2%
guantities o{ tge ,actLvF onponent. The unit dosage form can be a packaged
tetrahydro-isoquino me(f;
2-methyl-5-(4-chiorophenyl)-B-hitro-1,2,3,4-tetrahydro-isogquinoline m.p.
162-163° C;
15 2-methyl-5-(4-trifluoromethyiphenyl)-8-nitro-1,2,3,4-tetrahydro-isoquinoline
m.p. 133-134°C. _
2-methyl-5-(4-flucrophenyl)-8-nitro-1,2,3,4-tetrahydro-isoquinoline m.p. 159-
160°C.
5-acetamido-2-methyl-8-phenyl-1,2,3,4-tetrahydro-isoquinoline, m.p. 140-
20 143°C.

Example 6

Preparatory Example
NHAC B(ED, NH,

=
N-CH, =+ @ — N—CH,

l\
N._ =

25 A mixture of 4-acetamido-7-bromo-2-methyl-2H-1,3-dihydro-isoindole(8
mmol}, diethyl(3-pyridyl)borane, tetraiis(triphenyiphosphine)palladium (0) (400 mg),
powdered potassium hydroxide {32 mmol) and tetrabutylammonium bromide (4 mmol)
was refluxed in THF (50 mL) for 48 hours. The mixture was then cooled to room

Printed from Mimosa 03/08/1999 12:13:03 page -26-



preparation, the package containing discrete quantities of preparation,
such as packaged tablets, capsules, and powders in vials or anpoul es. Al so,
the unit dosage formcan be a capsule, tablet, cachet, or |ozenge itself,
or it can be the appropriate nunber of any of these In packaged form 10
Tabl ets or capsules for oral admnistration and liquids for Intravenous
adm ni stration and continuous infusion are preferred conpositions.

Bi ol ogi cal A¥O®MY7 and Methods of Trgatnent The novel ¥ #0413

i ndol e- 2, 3-di one-3-oxi ne derivatives and the pharnmaceutically 15 acceptable

sal ts of t gl BNEn! LRBroRRSSEDRC0AD] fiad diEAPARIM bbutiGIRRIIY R8s thbA

particul ar e nové one3-oxl ne derivatives o e I nvention

are exci t affitergd #hipygh filler aid..anddbe fitrate yvas avapereted Thefesidue waseartitioned of
di sorders Qgtwdef %ﬁ_?gsml.mmaﬂw etBICPS FHLY OrHi earRent whbrdbd 8 b/sfafiB®oNsi ve to

excitatory amno acid receptor antagoni sts.. The sa iolggical activity
applies to pﬁ?@?@l%&%’”ﬂé‘l"ﬁﬂﬁ% was %gﬁg’y ﬁ'BR?E‘?“ m{}%sgegwgﬁ w?%r and

di one- 3- axidigthytkthierrapi8o86%C¢ t he i nvention. The chem cal conpound of this
invention is useful in the treatnment of central nervous system di sorders
related to their biological activity. Mre particularly the novel

| ndol e- 2, 3E¥ame Z- oxi me derivatives of the invention show strong
excitatory i gpg'ﬂ ‘EAA) ant agoni si ng properties at the AVPA
((RS)-alfa-a ngt-o - hycli‘ﬁ 0X - 25 nmet hyl - 4-i soxazol epropi oni ¢ aci d) binding
site. The chem cal conpou f this inventi §H, may accordingly be

adm ni stered to a subjec (nel uding a humga, i need of treatnent,
alleviation, or elimnat i @ associated with the
bi ol ogi cal activity of tT
i schaem a, cerebral infar
i ncl udi ng gl utamate and/

aspartate dependést Lathyrism Al zhei ners and
Hunti ngton' s di seases, i @rosi s, psychosis,
Par ki nsoni sm epil epsy, anxiety, pain (mghs#ne), drug addiction and

g
convul si ops.  Pri nted ftodB Mhimsee-Mat PP 3 Ui rohsbirtidieiR8 §) wad heated
with stiring at 80°C for 48 hours in sulphuric acid (66%, 25mL), where after the
solution was poured onto ice and then neutralised with aq. NaOH. The precipitated
product was collected by filtration, and washed with water, M.p. 154-55° C.
Similar deacetylations gave:
15 4-amino-7-(1-naphthyl)-2-methyl-2H-1,3-dihydro-isoindole, m.p. 145-48° C;
4-amino-5-nitro -7-phenyl-2-methyl-2H-1,3-dihydro-isoindole, m.p. 170-72°

5-amino-2-methyl-6-nitro-8-phenyl-1,2,3,4-tetrahydro-isoquinoline, m.p.
128-130°C;
20 4~amino-7-phenyl-2-sthyl-2H-1,3-dihydro-isoindole hydrochloride, m.p. 222-
225° C; and
5-amino-2-methyl-8-phenyi-1,2,3,4-tetrahydro-isoquinoline, m.p. 273-275°C.
Example 8

25 Preparatory Example
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W098/ 14447 PCT/ DK97/ 00418 20
Therefore the invention relates to the use of a chem cal conpound of the

I nvention for the manufacture of a pharnaceutical conposition for the
treatment of a disorder or disease of a mammal, Including a human, which

di sorder or disease is responsive to glutam c and/or aspartic acid receptor
ant agoni sts.ﬁ] - In a nore specific aspect the ] | relates to
the use of a'cC %“gal conmpound of theggnvention for th*é%%"g&ure of a
phar maceuti cal composition for the treatnment a cerebrovascul ar di sorder,

| athyrism Al zhel mer's disease, #pytington's disemngs, anyotrophic |ateral
sclerosis (ALS), schizophgenia, Rarkinsonigm .epillepsy, anxiety, pain or

drug addiction. 10 NAl s e i nyentihon ) des a net hod of
treating disorders or disease i ving anilgal 3 cl udi ng humans, which

are responsive to excitatory am ho acid receptor antagonists, conprising
admnistering to a |iving ani ahuman, in need thereof
an effective anount of a chem vention. In a nore
specific aspect the Invention y reating a 15
cerebrovascul ar di sorder, Jathyrism_ Al zhel ners di sease, Huntington's

di seases, amyot r@pﬁm@ﬁzﬂ%ﬁ%‘ée&'ﬂ@ﬁ'@eﬁm'sgm o Rydesghiondens ki nsoni sm
epi | epsy, anpi etg-2194, rs-amincl2umptindidi(4-fliaphehyl-1,2/3|4tetisivd@eisdquiromte, ar e 0. 1
to 1000 m | Ligr odaid v, 103000 il i gr ' d | 30- 100
mlligrans “ggl I 3{@' depelclr’ldeirsltja R\érg'oéu)@g%gwéugotﬁ_Uqhﬁogliéé%'}eﬂﬂghgg %@5@}}‘%’

adni ni st ratisaguinolings nnipn 182194 Ainiantl s Baming-2-metyrhif-ahiarophenylbWaSet-whi ch t he
admi ni st r atibRihyéid-isiquPEHiRA hydBshicidB)] Gfb. I218P1EE L, aNdrd Nl BRedebght of the

bj ect involved, and further the preference and experience of the
[S)Eyjsi Ci aln \é\ydr\\g/ug@rgﬂpqlagméﬁélaﬁs catalystp and efhanol as solvent.

Example 8
10 Preparatory Example

C C

A mixture of 4-amino-7-phenyi-2-methyi-2H-1,3-dihydro-isoindole (2.0 g,
9mmol), cone. HCI (0.83 mi), 1.5 mi chloral, 10g of Na, SO, , NH, OH (2.0 g) in water
{60 mL) was refluxed for two hours, whereafter it was cooled and neutralised with sat.

15 NaHCOs;. The agueous solution was decanted from the oily residue which was
dissoived in methylene chloride (100 mL). This solution was dried over Na SO, and
the solvent was removed by evaporation. The residue was dissolved in methane
sulphonic acid (3 ml) and heated to 120°C for 30 min. After cooling to ambient
temperature the solution was diluted with water{20 mL) and neutralised with sat.

20 NaCOgz.The impure product was filtered off. Pure 7-methyl-5-phenyl-1,6,7,8-
tetrahydrobenzof2, 1-b:3,4-c]dipyrrole-2,3-dione m.p. 187-80°C was obtained after
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charge. 25 Methods of Preparation The novel | ndole-2, 3di one4-oxi nme
derivatives of the invention may be prepared by conventional nethods of
chemi cal synthesis, e.g. those described in the working exanples. The
starting materials for the processes described in the present application
are known or may readily be prepared by conventional nmethods from 30
commer ci al | yyughdsb! € chem cal's. The end products of jhaniemeisi ons .
descri bed herein may be isolated by cepventional techniques, e.g. by
extraction, crystallisation, distillation, chronmatography, etc..Printed

from M nos aoﬂ&h(?ﬁhﬂdaa&w drsiflod geBushififethyiene cmoﬁdm%waﬁ&hanol 44 1:1) as
PCT/ DK97/ 00418 21 In yet another aspect the invention provides a nethod of

prepari ng Htem cal conmpound of the invention which conprises the step of
reacting a conpouirda sisilknannbcthg éaliewind cémpovntizwreprdpalied: wher ei n

havi g the 1 of ;ma?‘iqﬁ b R e Ao
above, ot MPa2 converting the thus obtained compound to
anot her conpound quétmsl(nu@mﬁygq,m,a&m &WQW%}WM@:CEM abl e
salt hereof Dl% 3905)(%meqm?z9vp§/iee]9t | ona:loog@t hods. EXAMPLES
7-methyi-5-(3-pysidyl)-1,8,7,8-tetrahydrobenzof2, 1-b:3,4-cldipyrrole-2,3-
dione-3-oxime. NMR ('H,500MHz, 6-D DMSO) : 2.5ppm (3H,S), 3.8ppm (2H,S),
10 3.9ppm (2H,S), 6.5-8.7ppm {5H aromatic, 1S, 4M), 11.0ppm (1H,S, NH) 13.4ppm
{1H,8,NCH);
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-
dione, m.p. 280-82°C;
8-methyl-5-{4-chlorophenyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-Jisoquinoline-
15 2,3-dione, m.p. 225°C (decomposes);
8-methyl-5-(4-trifluoromethylphenyl)-6,7,8,9-tetrahydro- tH-pyrrolo[3,2-
hlisoquinoline-2,3-dione, m.p. 220-25°C;
8-methyl-5~(4-fluorophenyl)-6,7,8,9-tetrahydro-1H-pyrrolof3,2-
hjisoquinoiine-2,3-dione, m.p. 220-21°C; and
20 7-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[2,3-flisoquinoline-2,3-
dione, m.p. > 300°C.

Example 10
Preparatory Example
o O
NH NH
Cl, CH
N ‘ ©  tcsom “N O o
—_—
2) (CHy)NH -
25 SO,N(CH,),

Printed from Mimosa 03/08/1993% 12:13:03 page -29-



The invention is further illustrated wth reference to the foll ow ng

exanpl es 15 which are not intended to be in any way |limting to the scope
of the invention as clainmed. Exanple 1 Preparatory Exanple [err] 20

A solution of 4-acetam do-2-nethyl-2H 1, 3-di hydro-isoindole (I Qg) and
bromne (30Qg) in trifluoroacetic acid (150mM ) was stirred at 50[err]C for
40 hours. The solution was evaporated in vacua. The r s'%%g,, di ssol ved
In water (308RPYM4nd pH Printed fromygl mosa 03/ 08/ 193’55& f‘ﬁﬁgg page - 23-
WO 98/ 14447 PCT/ DK97/ 00418 22 was

adjusted to neutral, w _ | " ded a
chystaI 1ine preci%ig()as\fté'%oe?ﬂé-%g@%ﬂ?ﬁ%‘fﬁgh&ﬁggﬁgﬁgec ed ltl)lflkf’l1[':liglrtration.
Yield 9g, RiSioneamsscaddpd ivpnrians o iceealdhshlerosulghanicacid 204l ToRSRIYEIN [err] A
sol uti on ofyaRQlieveed o EtiRidk Tadnk témpefdiui®. fo 126hdtibejore\it swasdeibdsorodey to a

sol ution of_ 5-bromoi soquinoline jn 12 ni_ err1S0Lerr igring for
3 hours t hEX¢esschiomsulph "tﬁ%‘l m{h%é?%@y%ﬁ%%eﬁbe‘%&hﬁa %Gﬁ%ﬂﬁ@@é OFNi th conc.
ammoni umshwd meof Geater BHeahp preeipitaievopihe sulphoryl chlovide wast ohdaivestl Thistsolidt hy |
acetate (3 ' 8 \ufte r I v ﬁthﬁ% dibdoedqt ur at ed
NaCl, dri eé)ag\f/igér}gi/tﬁg g%@ﬂﬁed an cgr@gﬁgnﬁﬁ. The resiegue was
chr omat ogr dgsebyrrefirani (108amie|To( thimoselulign wase tipavisen addsdh fe sglulion 9knt) to
gi ve 5- br oipneinyidrin® intektydkiratt100'miD 6 My Flectinalldhixtuxewas stirbd at room
temperature for 3 hours and then evaporated. The oily residue was partitioned
10 between water/Ethyl acetate. The organic phase was extracted with 100 ml 0,5N
hydrochloric acid. The aqueous phase was separated and pH adjusted to 9. This
caused a precipitate of crude product which could be purified by column
cromatography.
8-methyl-5~(4-(piperidinosulfonyl)phenyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
15 h] isoquinoline-2,3-dione, m.p. > 300°C was prepared anaiogously.

Example 11
Preparatory Example
H\ o) cqa o)
N N
CH, o CH, o
N ‘N
AT
SO,N(CH,), SO,N(CH,),
20 NaH 60 % (110 mg, 2.8 mmol) was added at 0°C to a mixture of 8-methyl-5-

(4-(N,N-dimethylsulfamoyl)phenyl)-6,7,8,9-tetrahydro-1-H-pyrrolo[3,2-h]isoquinoline-
2,3-diohe (1 g, 2.5 mmol) in dimethylformamide (10 ml). The mixture was stirred at 0
°C for 10 min. Methyliodide {175 pl, 2.8 mmol) was added and the mixture was stirred
for one hour at ambient temperature. The reaction mixture was poured into water {20
25 ml) and extracted with ethyl acetate (2 x 25 ml). The organic phase was dried over
sodium sulphate and evaporated. Pure  1-methyl-B-methyl-5-(4-(N,N-
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Preparatory Exanple [err] A mxture of 5-brono-8-nitroisoquinoline (0.99
g, 3.91 mmol) and dinethylsulfate (0.41 nlL) in anhydrous DVF (20 m) was
heated at 80C for 24 hours. 20 After renoving the DVF in vacuo, the

i soqui nol i ne net hyl ammoni um salt was obtained (used w thout further
purification). In a simlar manner the foll ow ng conpound was prepared:

2- et hyl - 5- br onp- 8- ni t roqui nol i ni um et hyl sul phate by reaction with diethyl
sul phate. 25WOSBEd from M npsa 03/ 0§} 1999 12:13: 03 PR RPKIZP418 '
W08/ 14447 PCT/ DK97/ 00418 23

R o L
mmlh) was abithingd affdrepurificationi org silica goll usingt Hiehlowmethanerfacatone/metharad di | ut ed
with a m xXtullL ¢ t §: hum car bonat e was added
portion-w %q'ﬁbggntggtep'éh'gfé@ﬁg%a%gﬁ'\c%%??%. %%%a{’gge us | ayer was extracted
wi th ethyl acet at @h¢ olipwing.eernraindvas obtained analegop8ll | dried over MySO4,

filt d d ' inSlird %
1 tered qnd evangtaliile iy bERbHNS A e REHRAREAsdfiindire. Ca gel (30%

et hyl acetate in ane das )"to give the |ight sensitive N methyl
5- br ono- 8- Ad-diend, 2, 3, 4- tetrahydroi soquinoline (0.47 g, 46%yield).

Example 12
Preparatory Example
1) O

Q
/N
@:(«N —OH + Bl'/\ GOOCHZCHs—’ @N -0 OOOCHQCH:;
o

0

2) o]

FaN HC!
@N—O GOOCH,CH, > H,N-0-CH,-COOH, HCI

10 o
1a) To a solution of N-hydroxyphtalimide (48.9 g, 305.37 mmol) and sthyl 2-
bromoacetate (51.0 ml, 459.8 mmol} in dry dimethylformamide (500 ml) was added
triethylamine (84.6 mi, 610.74 mmol) and the mixture was stirred at room temperature
ovemight. The precipitate was filtered off and washed with dimethylformamide. The
15 filtrate was evaporated and the residue was stirred with diluted hydrochloric acid (450
ml, 0.7 M). The precipitate was filtered off and dried. Yield: 72.4 g.
1b) The compound N-{2-bromoethoxy)phtalimide was prepared analogously
from 1,2-dibromoethane and N-hydroxyphtatimide.
2a) The product obtained under a) above (72.0 g, 288.9 mmol) was
20 suspended in 6 M HCL (720 ml). The mixture was stirred at 100°C for 1.5 hours. The
mixture was allowed to cool to room temperature with stirring. The precipitate was
filtered off and the filtrate was concentrated by evaporation. To the residue was added
toluene and the mixture was evaporated to dryness. The residue thus obtained was
then stirred with a mixture of toluene and ethyl acetate, This treatment resuilted in
25 precipitation of the product which was filtered off and dried. The filtrate was
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N- et hyl - 5-bronp-8-ntro-1, 2, 3, 4-etrahydroi soqui noline was pr epar ed
according to the sane procedure. Mp. 54-53C. 15 Exanpl e5 Preparatory
Exanple [err] A mxure of

4- acet am do- 7- brono- 2- net hyl - 2H 1, 3-di hydro-i soi ndol e (0. 2g), phenyl
boronic acid (137 ng), tetakis(triphenyl phosphine)palladium[0] (26 20 ny),
NaHCO err], ( was stirred at reflux tenperature g L xture of

wat er (3.75 rﬁé%@di nmet hoxyet hane (7ggp m for 90 m n.ﬂcﬁ?&%ﬁ%ol ing to
roomtenperature the reaction mxture was partitioned between EtOAc (25 m

?\la?g?r ?20[ glra (aieécﬁm dwd(;*&a tag&’ iR resigadwas ﬁ%\gﬁl&d\#ﬁtﬁ nidifinoll hRChfRYdd a
7- phenyl - ﬁ@%ﬁ@?% Qﬁ){'i% H@‘H}'d"ﬂggié?’ﬁ‘g{}?gné aﬁgﬂdﬁf%'dfe&'ﬁzg‘?[%r r] C. Printed

fromM m)sa 03/ 08/ 2!99%6_390390!@@ Pel@dyddiyethyhwiboglamihed Rydrochloride was
PCT/ DK97/ 00?&? %éahé’l F\dBﬁﬁmB&’hﬁd&%ﬁbgabﬁmounds wer e prepared

fromthe ap prlate es an oroni c acl

4- acet am &o- 7- phenyl - 2 et hyI 2H 1 , 3-di hydro-isoindole, mp. 67-68[err]C,
4- acet am doE;,,(,ﬁlan@pht hyl ) - 2- met hyI -2H1 |, 3-di hydro-i soi ndol e m p.
260-62[err] 4-acetam do- 5°n| tro -7-phenyl - 2- et hyl - 2H- 103-di hydr o-i soi ndol e
mp. 270- 72[err] C H
5-acet am do- 2- Eﬁt hyl - 6Nn|
214-217[err] 0; "1

2- met hyl - 5- phenyl

-1 sogui noline mp.
=N “cH,

I ne m&bo,JS 78[err] C

ro 8phenyl -1, 2, 3, %ngtrah dr &

‘oe

A suspension of B8-methyl-6-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoquinolfine-2,3-dione (2.6 g, 8 mmol) in water {75 ml) was heated to refiux. The

10 product of example 12 {2a) (1,1 g, 8.7 mmol) was added and heating was continued
for 30 min. After cooling to room temperature, the precipitated product was filtered off.

8-methyl-5-phenyi-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-h]-isoquinoline-2,3-
dione-3-O-(carboxymsethyloxime, yield 3.27 g, m.p. 283-285°C {decomposes).
The following compounds were prepared analogously:

15 8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl}-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-h}-isoquinoline-2,3-dione-3-O-{carboxymethyl)oxime hydrochioride, m.p.
>338°C {decomposes};

1-methyl-8-methyl-5-phenyl-6,7,8,9-tetrahydro-pyrrolof3,2-hjisoquinoiine-
2,3-dione-3-O-(carboxymethyl)oxime hydrochioride, m.p. 180-194°C {decomposes);

20 1-methyl-8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6,7,8,9-tetrahydro-
pyrrolo[3,2-h]isoquinoline-2,3-dione-3-O-{carboxymethyl)oxime hydrochloride, m.p.
277-285°C {decomposes),

8-methyl-5-(4-(N,N-dimethylsuffamoyljphenyl)-8,7,8,9-tetrahydro-1H-
pyrrolo[3,2-hlisoquinoline-2,3-dione-3-0-~(2-hydroxyethyl)oxime, m.p. 163°C

25 (decomposes);
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(fromreaction between phenyl boronic acid and _ _

S5-brono- 2-nethyl -8-nitro-1, 2, 3,4- tetrahydro-isoquinoline); .

2- met hyl - 5- (4- chl orophenyl )-8-nitro-1 , 2, 3, 4-tetrahydro-i soqui nol i ne

mp. 162-163[err] C 15 _ _ _
2-met hyl -5-4-trifluoronethyl phenyl)-8-nitro-1 23, 4-tetrhydro-isoquinoline
mp. 133-134 = hyl _

- SP(4-f luorop gny -8-nitro-1, 2, 3, 4-t egf ahydr o-i soqui n(ﬂqrﬂmﬂ’.’ 159-
160[err] C. 5-acetam do-2-nethyl - 8-phenyl -1, 2, 3, 4-t et rahydr o-i soqui nol i ne

mp. 140- 20 143[ ef%ﬁy:-ﬁ*ﬂﬂ@'@gﬁ('\ﬁ“ QWQQ%@Q%ﬁ G[ﬁé’kﬂéo’(d'% mml)

m xture-of 4-acet an rono 0-1isol

di et hyl ( 3- p}Pugel 9lt‘@rluﬁequiwwamdmﬁgfaﬁ‘eﬁ?pme@pwlﬂ@)qmmw:«me( 0) (400
ng), powder g@thandsuliats Uiphast: gdéégm Ges)MD | ) and tetrabutyl amoni um brom de

(4 mmol) was reflu ed | for 48 hours. The m xture was then

cool ed to room Pr| ety V%YQB’WYQ@H@WM‘EW‘ZG-
W98/ 14448 pyrrolof3,2-h]isoquinofine-2,3-dione-3-O-(1-carboxy-1-methylethyljoxie 1/ DK97/ 00418 25

was thon 1 PRRlETEg 8 2801 | pairiegs: ShR AR LI at o v cvapor at ed.  The
This treatngar t““"“"“’"&"‘c‘*ﬁ"‘“” VR s %?ﬁ‘fﬁ“e””'?%ﬂ’ﬁ%t "o ch vas
ol 1 ect od oo FOrdiREREHarafiefuiottie e pidenns. 250C fodomposes
dark at 220°C).
10
Example 14

"N O H,NO-CH,COOH
CHCHLOH, H'

(

SO,N(CH,), SO, N(CH,).,
8-methy!-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6,7,8,9-tetrahydro-1H-

pyrrolo[3,2h]-isoquinoline-2,3-dione (3.0 g, 7.5 mmol) in dry ethanol (50 ml) was

15 heated to reflux. The compound of example 12 (2.4 g,18.8 mmol) and HCI in ether (2-
3 ml, 0.9 M) was added and reflux was continued for 48 hours. Additionat HC! in ether
was added at intervals during the this period. The mixture was evaporated and the
residue was stirred with water and neutralised with saturated NaHCOQs. The mixture
was filtered and pure 8-methyl-5-(4-(N,N-dimethylisulfamoyl)phenyl)-6,7,8,9-tetrahydro-

20 1H-pyrrolo[3,2h]-isoquinoline-2,3-dione-3-O-(ethoxycarbonyimethyl)  oxime  was
obtained after purification on silica gel using dichloromethan/methanol/acetone/ (4:1:1)
as eluent.

The compound  1-methyl-8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2h]-isoquinoline-2,3-dione-3-O-(ethoxycarbonylmethyl) oxime hydrochloride,
25 m.p. 271-275°C (decomposes) was prepared analogously.
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5 diethylether, mp.180-86[err]C Exanple 7 Preparatory Exanple [err] 10

4- acet am do- 7- phenyl - 2- net hyl - 2H 1, 3-dl hydro-i soi ndol e(2. 6 g) was heated
with stirring at 80[err]C for 48 hours in sulphuric acid (66% 25nL), where
after the solution was poured onto ice and then neutralised with ag. NaCOH.
The preci pitat ed product was coll ected by fiItration and washed with

wat er . C. Simlar deacetylations gave:

4- am no- 7 (1 némg yI )-2-net hyi - 2H 1, 8 di hydr o-i soi ndoll'cermxmnb”mMS 48[ err]
C, 4-amno-5-nitro -7-phenyl-2-nethyl-2H 1, 3-di hydro-i soi ndol e, m p.
170-72[err] C, 5-am no-2-nethyl-6-nitro-8- phenyl -

, 2, 3, 4-tetrahydro-i soqui nol i ne, mp. 128-130[err]C, 20

4- am no- 7- FxeMpletSet hy| - 21 1, 3- di hydro-i soi ndol e hydrochl oride, mp. 222-
225[err] C and Syam - 2-net hyl - 8-phenyl -1 , 2,3, 4-pet rahydr o-i soqui noi i ne,
mp. 273-275[err] C'NE an‘pd)e 8 25 Preparatory Exagpke Pg nted from M nosa

)

03/ 08/ 19996H] 2. 13: 3 pPage l - W98/ loig47 \N/ \
PCT/ DK97/ 00418 @ '] 8- dfno- 2- met hyl - SNph 1 CH,
, 2, 3, 4- t et r ahydre~{soqui nol¥¥ hydrochi ori de COOE
HCI 1) carbonyidiimidazol
2} ethanol
SO,N{CHy), SO,N(CH,),

8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-

5 pyrroio[3,2-hlisoquinoline-2,3-dione-3-O-{carboxymethyl)oxime, HCl (1 g, 2.1 mmol)
was heated to reflux in dry tetrahydrofuran {50 mi). Carbonyldiimidazol (3 x 4 g, 9.5
mmol) was added at 15 min intervais. Following the addition of carbonyldiimidazole,
reflux was continued for 30 min, After cooling, dry ethanol {1 ml, 16 mmol) was added
and the mixture was stirred at room temperature ovemight. The solvent was removed

10 by evaporation. The residue was stired with water and NaHCOs;. The resulting
crystaliine product, 8-methyl-5-(4-(N,N-dimethyisulfamoyl)phenyl-6,7,8,9-tetrahydro-
1H-pyrrolo[3,2-hlisoquinoline-2,3-dione-3-O~(ethoxycarbonyimethyl)  oxime, was
filtered off and dried. M.p. > 300°C {decomposes).

The following compounds wers prepared analogously:

15 8-methyl-5-pheryl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hlisoquinoline-2,3-
dione-3-O-(ethoxycarbonyimethyl) oxime, m.p. 284°C (decomposes);

8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hisoquinoiine-2,3-
dione-3-O~(isopropoxycarbonylmethyl) oxime, m.p. 174-176°C (decomposes);
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-h]isoquinoline-2,3-

20 dione-3-O-(1-ethoxycarbonyl-t-methylethyloxime, m.p.159-169°C;

1-methyl-8-methyl-5-{4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-
pyrrolo[3,2-hlisoquinctine-2,3-dione-3-O~(ethoxycarbonylmethyl) oxime, m.p. 287-
300°C (decomposes);
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-
25 dione-3-O-{t-butoxycarbonyimethyl) oxime, m.p. 295°C (176°C decomposes);
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mp. 210-21[err] C,

8- am no- 2- net hyl - 5- (4-fl uorophenyl)-1, 2, 3, 4-tetrahydr o-i soqui noli ne, mp.
1l41[err] C,

8- am no- 2-net hyl -5-(4-trifluoromethyl phenyt)-1, 2, 3,4-tetrahydro- 5

i soqul noline, mp. 132-134 C, and

8- am no- 2- ne -544-chl orophenyl )-1, 2, 3,4- tetrahydro-isoguinoline
hydr ochl ori dgwﬁﬁ‘ 7 213- 215[err] C, wgge all obtained @é&%&enat i‘on
using Pd/C as catal yst and ethanol as solvent Exanple 9 10 Preparatory

Exanple [err] A m " ¥ AL i il

4- am no- 7- phenyl - %’E‘ﬂﬁhﬂl f738-’%1| t{?mdéo ﬂgﬂmgliséz lz]%uw&lmg-%%l ), cone.

HCI (?. 83( gﬁégna-s)rOﬁNm-diﬁ}etmwaﬂb?r:meW) Wam-piqaﬁ*aﬁrq:, NH err] OH I(2.do gé
in water \ ] " : i8S, cool ed an
neutralised with g?#@?‘ﬁéﬁ%ﬁ@é'?l : .iﬂe&ggﬁgougfsﬁlktsﬁ%ﬁ&‘\?\ggﬁdecant ed from
thfa ;)I ly ré@;@fﬂcﬂaovmd . %-fmﬂhmm@’m exime, rfﬂ:iﬁ\}@'@ﬁb";thl oride (100 rrsz. bThi s
sol ution s drie -é-YfHé _%}A!,d - . i HLgove y
evapor ati%\ﬁ. The rergigtﬁ%le mgflfgll ssol ve |rﬁqné)?ﬂ§ﬁ%' s'hjﬁgﬁ%m"gg’m (3 m) and
heat ed to MieRectP1(N-phenylcabamoyimetov)oximes BLR. 288-H°Bhbi ent tenperature the
solution was dilu ' r |4 L teh sat . 20

N or 1] G0l o7 ) Tne o o E0 lfehy R IOLR 2 ARglihdine 23 20

7- et hy| - 5-dimnerd/P-(N,Nsdi@-hydroxethigbamedmebyl>, 1.08me, 4- 818 py136144°Q, 3di one
m p. 187- 9Qhéyoipossdys obtained after Printed from M npsa 03/08/ 1999

12: 13: 03 page - 28- WD 98/ 14447 o
PCT/ DK9 7/“80418 27 Smethyie-RiePYHE; 7:8:9-febrahysio-dbhpypelolge-hliseayiRpling28y | ene

chl ori _de AR BR0 b]@ﬁamocé,ﬂ@metﬁw@h@m,p_lﬁsg1m | ar manner the
fol low ng compoun émgg{vl%- reﬁﬁ-%['i?sd,é-tetrahydrodH-pyrrolo[s,z-h]isoquinoiine-z,s-
dione-3-O-(ethoxycarbonylmethylcarbamoyimethyl) oxime, m.p. 170-172°C;
B-methyl-5-phanyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hjisoquinoline-2,3-
15 dione-3-O-{N,N-di(2-(N,N-diethylamino)ethyl)carbamoyl} oxime, oil;
8-methyl-5-(4-(N,N-dimethyisuifamoyl)phenyl-8,7,8,9-tetrahydro-1H-
pyrrolo[3,2-h]isoquinotine-2,3-dione-3-O-(cyclopropylmethoxycarbonylmethyl)oxime,
m.p. 148-145°C;
8-methyl-5-(4-(N,N-dimethylsulfamoyl) p;wenyl-6.7,8,9-tetrahydro-1 H-

20 pyrrolo[3,2-hlisoquinoline-2,3-dione-3-O-(isopropoxycarbonyimethyl)oxime, mp. >
300°C;

_ 8-methyl-5-(4-(N,N-dimethyisulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-hlisoquinoline-2,3-dione-3-0O-(N,N-dimethyl-carbamoyimethyljoxime, m.p.
183-185°C;

25 8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-.
pyrrolo3,2-hjisoquinoline-2,3-dione-3-O-{piperidinocarbonyimethyljoxime  methane
sulphate, m.p. 200-211°C {decomposes);

8-methyl-5-(4-(piperidinosulfony)phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoquinoline-2,3-dione-3-O-(piperidinocarbonyimethyl)oxime methane sulphate, m.p.
30 195-215°C (decomposes); and
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7-ethyl -5-phenyl -1 , 6,7, 8-tetrahydrobenzo[ 2, 1- b: 3, 4-c] di pyrrol e- 2, 3-di one,
5 mp. >250 C (deconposes); 7-nethyl-5-(1 -naphthyl)-1

, 67, 8-tetrahydrobenzo[ 2,1 -b:3,4-c]dipyrrole-2,3- dione-3-oxine in | ow
yield, mp.> 300[err]O;

7-met hyl -5- (3-pyridy)-1,6,7,8-tetrahydrobenzo[ 2, 1-b: 3, 4-c] di pyrrol e-2, 3-
di one- 3- oxi 7([err] H 5001MLHz, 6-D DMSO): 2. 5ppg& 3. 8ppm
(2H,5), 10 3.9ppm (2H1, S), 6.5-8. 7ppnyf SH aromatic i%g;"]"ﬁ Oppm (1H, S,
NH) 13.4ppm(1HS NCH) ; 8 met hyl - 5- phenyl -6, 7, 8, 9-t et rahydro- 1

H pyrrol 0[ 3, 2-h] | gty an rﬁ’mhﬁétﬁ&ﬁoy)ﬁh&yl-ga@ﬁ@{rﬁ{y&}ocm-

8-netyl- 4- chI QrQ her t et iy

H pyrrol o[ yrsalgf g?‘ﬂ’dﬂc‘ﬁ S-ipne-3-0-(nembol “ﬂ?aﬁb"“imryp?’}"ﬁe-(@éhcﬁ?ﬁbs es);

8- net hyl - 52§4bbr|fl uor orret hyl phenyl )-6, 7,8, 9-tetrahydro-1 H pyrrol of 3, 2-

h] | soqui nol | ne-2, 3-di one, mp. 220-25] err] G

8- net hyl - 5- (4-fl uorophenyl )-6,7,8,9-tetrahydro-1 H pyrrol o 3, 2-

h] i soqui rSOEimapﬁ'G- dione, mp. 220-21[err]C, and 20

7- met hyl - PRE gél %‘P O-tetrahydro-1 H pyrrol o 2, 3-f]i soqui noline-2, 3-
di one, m p. Exanpl e 10 Preparatory Exanple [err] 25 Pri nted
from M nos S-MERIEXRS: poxazole 03 page - 29- WO 98/ 14447

PCT/ DK97/ 00418 To a solution of 3-hydroxy-5-methylisoxazole (13.5 g, 136 mmol) in ether
{100 mL) was added diazomethane until a persistent yeliow colour was obtained. The
10 reaction was stirred for another 30 min at room temperature. The ether was
evaporated off and the residue purified by column chromatography on silica gel using

ether as eluent. 9 g of the desired material was obtained.

Exampie 17
15 Preparatory Example
3-Hydroxy-4.5-dimethylisaxazole
To a solution of hydroxylamine hydrochloride (12.1 g, 0.17 mol) in
methanol/water (1:5, 60 mL) was added sodium hydroxide (7.7 g, 0.19 mol) in 20 mL
water. The reaction was cooled to -70°C and filtered. The cold (-70 °C) filtrate was
20 added to a cold (-70 °C) solution of ethyl-2-methylacetoacetate (12.5 g, 87 mmol) and
sodium hydroxide (3.6 g, 96 mmol} in methanol/ water (1.5, 60 mL})., The reaction was
stirred at ~70°C for another 2 hr. Acetone (13 mL) was added and the reaction poured
into 10 % aqueous hydrochloric acid heated o 80°C. The final mixture was kept at 75-
80°C for another 30 min. Extraction with ether (6 x 150 mL), drying of the combined
25 extracts over magnesium sulphate and subsequent filtration and evaporation of the
solvent afforded 8.1 g of the desired material.
The following compound was prepared analogously:
8-hydroxy-4-methyl-5-teributylisoxazole.

30 Example 18

Preparatory Example
N.4,6-trimethyl-8-Isoxazolone
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28 4 g of 8-nethyl-5-phenyl-6,7,8,9-tetrahydro-1 Hpyrrol o[ 3, 2-h]

I soqui nol i ne- 2, 3-dione was added in portions to ice-cold chlorosul phonic
acid (20 m). The solution was allowed to stir at roomtenperature for 1/2
hour before it was cool ed on ice. Excess chlorosul phonic acid was then
destroyed carefully with water. After addition of 5 40 ml of water a heavy
precipitate of ﬁﬁﬁﬁéulphonyl chl ori de was obtai ned. Thj soH(jg%w filtered
of f and wash& wat er whereafter, g4 thout drying, RIS ol ved i n
tetrahydrofuran (100 m). To this solution was drop- mﬁse added a sol ution

of di met hyl am ne iy éﬂdtﬁn%ﬂm@%é&ﬂmmyns&%zwwy 3\1)e nswe was
stirred at roon1tenperature f or hour s and en evaporate e oil

resi due waddavas @fdeck diazqmetaangeuntl Waﬁ%?'?tﬁﬂthﬁ"o‘&é‘é’m{ avas1qblaingdy JIhec phase
was extr actiegetioht Wasl @fimed 62, Eﬁbtﬂiardsmmhoatl ﬁ:oﬁpudnpemereamﬁoumwhﬁ%e was

W?Lafzgﬁ gar"'gs %?%”%ﬁd@}e%‘ﬁ% pees & @ﬁ@ﬂ&ﬁw&a&gfﬁw %h Suca gg.rugg,g Product
pyrrol o - f

anal ogousl y Exarrpl e epar at or NaH 60 % (110
my, 2.8 mol) was "hﬂi’@!‘ﬁ? F‘%aé?p 8 met hyI 5-

(4- (N, N-di et hyl Sl&ﬁ\ﬁtﬁwmﬂmﬂﬁxim?on% tetrahydro-1-H pyrrol o[ 3, 2-h] | soqu
i nolne- 2,34-one (1 g, 2.5 mmol) in dinethylformam de (10 m ). The m xture
was stirred at O [err]C for 10 min. Methyliodide (175 [err], 2.8 muol) was

added ando tEvampled®re was stirred for one hour at anbient tenperature. The
reaction mﬁ% &x ed into water (20 25 m) and extracted with ethyl

acetate (2 X W e organi c hase was dried over sodium sul phate

and evaporHesd MeNNIIBO@ZoRt hy| - 5- (4- (N, N- Printed from M nosa

03/08/1999 12:13: Q% Qgﬁlﬁﬂdn:’@*s-methoxy-s-methyﬂsoxazole (9 g, 79,6 mmol), heated to
reflux, in tetrachioromethane (120 mL) was added N-bromosuccinimide (17,7 g, 89.5

15 mmol) in four portions over 2 hours. Catalytic amounts of benzoylperoxide was added

at the same time as the first and the third portion of N-bromosuccinimide. The reaction

was cooled to 10°C and filtered. The filirale was evaporated fo dryness and the

residue purified by column chromatography on silica gel using petroleum ether/ether
(3:2) as eluent. 10 g of the desired material was obtained.
20 The following compounds were prepared analogously:
4-bromomethyl-N, 5-dimethyl-3-isoxazolone;
4-bromomethyl-N-methyl-5-tertbutyl-3-isoxazolione; and
4-bromomethyl-3-methoxy-5-methylisoxazole.

25 Example 20
Preparatory Example
o-Phthalimidooxy-y-butyrolactone, hydrochiotide
To a solution of o-Bromo-y-butyrolactone (3.0 mL, 36 mmol) in
dimethyiformamide (50 mL) was added N-hydroxyphthalimide (4.6 g, 28 mmol)
30 followed by triethylamine (7.7 mi, 56 mmol). After stiring for 4 hours at room
temperature the reaction was filtered and svaporated to dryness using an oil pump.
Hydrochioric acid (1M, 28 mL) and water (20) mL) was added. The precipitate was
fittered off and washed with water. Drying in the air gave 7.1 g of beige crystals.
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di net hyl sul f anoyl ) phenyl ) -6, 7, 8, 9-t etrahydr o- pyrrol o[ 3, 2-h] i soqui noline-2,3
-di one was obtained after purification on silica gel using

di chl or onet hane/ acet one/ net hanol (8:1:1) as the eluent. Yield 160 ng, mp.
232-240[ err] C (deconposes). The foll ow ng conpound was obt ai ned

anal ogously

1- net hyl - WM“?)’ phenyl -6, 7, 8, 9- t etggahydr o- pyrr ol or%c?lﬁf’?ﬂgng nol i ne-

2, 3-di one Exanpl e 12 Preparatory Exanple [err] 10 la) To a solutjon of

N—hydroxypht alim gyw, 2- brompacetate (51.0
m, 459.8 mol) lﬁ'ﬁg?@lﬁgilﬂgng?mﬁtflﬁggkm de 5003%) v&as added triethyl am ne
(84.6 nm, 610.74 ﬂfﬁi?'}'“éfﬁ?“?‘ﬂ& Spphihafimidogiymethylisox@zplest r oom t enper at ure

gyer nithh]E The gr @csmmahﬁ}wmmal f‘midbﬁ:fyﬂdtmf-ﬂ-lsamiolgﬁ@hEd \r/]\llth g

i met hyl f or mami de | t a and t he residue was
stirred with dil ut'%'&eﬁ?j"ﬁ ‘ﬁﬁ‘ﬁ’%@"ﬁ%@ ', . %P "ﬁ‘?e preci pitate was
filtered ®ff and drphulimidoostythetipb3-methoxy5inetiffisoxszolpound

N- ( 2- br onoet hoxy) pht al i m de was prepared anal ogously from1

, 2-di bronpet hane and N-hydroxyphtalim de. 2a) The product obtai ned under a)
above (72. Bx@mpI&dt 9 ol ) was 20 suspended in 6 M HCL (720 m). The

m xture vvaa:.-aparamflgﬁm'iQO[err]C for 1.5 hours. The m xture was allowed to
cool to roomte ture wt st| |ng The precipitate was filtered off
and the fi [FREEE2 Soiaat ®vaporation. To the residue was added

10 oc-Phtha!:m:dooxyvrbutyrolactone (1.0 g, 4 mmol) was added to hydrochloric
acid (1 M, 10 mL) at reflux. After 5 min. at reflux for 5 min and the reaction was cooled
down on an ice bath and filtered. The filtrate was evaporated to dryness. Toluene was
added and residual water removed azeotropic distillation. 0.75 g of the desired
material was obtained.

15 The following compounds were prepared analogously:
4-bromo-3-methoxy-5-aminooxymethylisoxazoie hydrochioride;
N,5-dimethyl-4-aminooxymethyl-3-isoxazolone hydrochloride;
N-methyl-4-aminooxymemyl-a-teﬂbutyl-s-isoxazolone hydrochloride; and
4-aminooxymethyl-3-methoxy-5-methylisoxazole hydrochloride.

Exampie 22
To a solution of 8-methyl-5-{(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-
tetrahydro~1 H-pyrrolof3,2-h)isoquinoline-2,3-dione (1.06 g, 2.7 mmol) in methanol (30
mL) heated to reflux, was added o-aminocoxy-y-butyrolactone (0.75 g, 4 mmol)
25 dissolved.in warm methanol {10 mL). Yellow crystals precipitate out. The reaction was
heated at reflux for another 15 min and cooled to room temperature. The product was
filtered off and washed with cold methanol.
0.88 g of 8-methyl-5-(4-{N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-
1H-pyrrolo[3,2-h}-soquinoline-2,3-dione-8-O-(3-{(2-oxo)tetrahydrofuryljoxime,
30 hydrochioride was obtained. M.p. 245°C {decomposes).
The following compounds were prepared analogously:
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toluene and the m xture was evaporated to dryness. The resi due thus

obt ai ned was then stirred with a m xture of toluene and ethyl - acetate. This
treatment resulted In 25 precipitation of the product which was filtered
off and dried. The filtrate was Printed from M nosa 03/08/ 1999 12:13: 03
page - 31- WO 98/ 14447

PCT/ DK97/ 00418, &ﬁ&yaporat ed to dryness and the residu iturated with
met hanol . Thi's afforded a precipitateggf the product vﬁ%’%ltered of f
and dried. Total yield is 25.6 g. 2b) The corrpound _

0- (2- hydr oxyet hyl )dwsihﬁw@qmmanbgﬁw&m -@é-%ﬂﬁl’iﬁﬁo—@ﬂm ogousl yf from
t he conpound o ed unde abo err suspensi on o

8- met h;r}a H@'fbiiﬂa"‘ "SPQ%'"Q"‘P&@! %ﬁ {9%%?*5?’9' lanazwvlmeth oxime

h] i soqui nolhyﬂmﬁpﬁdejwmeeﬁ‘%(ae@m i n water (7 rr1) was heated to

flux. The 10 prqdu f was added and
Lgat :J)rig was conlto i %Jg%ﬁﬂ%;@%%ﬂethﬁ%glépo&lﬁebﬁb&? s ? Tature, the
A e i e A e b R Pt R

rre - -
di one- )?: O (ca %Lﬁ%eh‘&??%&e( %7 ér 3.27 g, mp. 283-285[err]C
(decorr]rp;)s es). The &mﬁhﬂ«&(ﬁgNmmwafamymmnﬁmvw-%ygir g: 11|5+
8- - -
Dy Tl g[ 3, @];’MM}E%QW‘%%%’L@&@%QW @6}"@5&6"&%@% ) oxi ne
hydr ochl or ic¥@)isoxazelyimaiRyioxime]hgdrochlerisiepid e 860°C {decomposes); and
25 df onet 3 0. | car pro e e AR LS Pe Byl B8 e ¢

one- trol 8[3 2h]-|sozumoime-2 s-dlone-3-0-(4~(5-methyl-3-ethoxy)isoxazolylmethyl)oxime
(deconposedH
hydrochioride.

Example 23

15 8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-pyrrolo[3,2-
hHsoguinoline-2,3-dione-3-O-(3-(2-oxo)tetrahydrofuryl)oxime (0.6 ¢) was stirred at
room temperature for 24 hours in water (5 ml) and 1 N NaOH (aq} in such amounts
that assured a pH around 12. The reaction mixture was extracted with ethylacetate.
The aqueous layer was separated and reduced in vacuo to a volume of 2 mi. Addition

20 of isopropanol (10 -15 mi) afforded a yellow solid precipitate of the title compound.

8-methyl-5-(4-(N,N-dimsthylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-

pyrrolo[8,2-h}-isoquinoline-2,3-dione-3-O-{4-hydroxybutyric  acid-2-yl)oxime sodium
salt, m.p. > 200°C (decomposes; dark at 190°C).

25 Example 24
Biological Activity
In an in vitro activily (receptor affinity) test, the chemical compounds of the
present invention have been tested for their affinity for the AMPA receptor.
L-giutamate (GLU) is the major excitatory neurotransmitter in the
30 mammalian central nervous system. From electro-physiological- and binding studies,
there appear to be at least three subtypes of GLU receptors, tentatively named N-
methyl-D-aspartate (NMDA) receptors, quisqualate receptors and kainate receptors.
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20

1- met hyl - 8- net hyl - 5- (4- (NN- di et hyl sul f anoyl ) phenyl ) -6, 7, 8, 9- t et r ahydr o-
pyrrol o[ 3, 2-h]i soqui nol i ne-2, 3-di one- 3- ( car boxymnet hyl ) oxi me hydr ochl ori de,
mp. 277-285[err]C (decorrposes)

8- met hyl - 5- (4- (NN-di net hyl suf f anoyl ) pheny) - 6, 7, 8 9-tetrahydro-1 H

pyrrol o[ 3, 2- ol i ne-2, 3-di one- 3- O 2- hydroxyet hyl oxi ne
163C 25 (deconposg&? Printed from M ngsa 03/08/1999 1 %K’B’;?"‘b%ge -32-
WO 98/ 14447 PCT/ DK97/ 00418 31 1

et hy| - 8- righK e vdn (bt 3 BBl LAt 1B K LRI daiGiaife Boctidy o BRI - 1
L i ot Wbeeis o bt o e Loroe o

8- net hyl - 5- AMPA I ddsodiated it Na' .ﬁmma)qbbmnyiemﬁ Yo&palahﬁtsbﬁhbﬂfm\ﬁl’ﬂis"" S

e ot e N i Sl ™

8- net hyl - 8- phenyl , 8,9-tetrahydro-1H pyrrol o[ 3, 2- h] i soqui noI i ne-2, 3-
di one-3- O ( ﬂgm met hyl et hyl ) oxi me hydr ochl oride, mp. 250C
(deconposes; Oferr]C). 10 ExanPI e 14 [err]

8- met hyl - 5- (4- ( N r&rmqmony RS, PeTioRed BtPrdiG) Hnless gtherwisetindicater ersbral-
pyrrol o 3, Hohex mtmﬁl@hfgiﬁar &@ﬂdﬂé@@gf ﬁr?gn% argg(eg fHF@-'ib sbé"grdéd’m?ﬁ@nm ( 50
?nzj \II-\ll?JIS Ilﬁ %ﬁ@d@y) pl-? J #Xusing gn Cl.?lgg-%rraxm homogeniser The suspens:on is
10 centrifuged at 27,000 x g for 15 minutes and the pellet is washed three times with
buifer (centrifuged at 27,000 x g for 10 minutes). The washed pellet is homogenised in
20 mi of buffer and incubated on a water bath (of 37°C) for 30 minutes to remove
endogenous giutamate and then centrifuged for 10 minutes at 27,000 x g. The pellet is
then homogenised in buffer and centrifuged at for 10 minutes at 27,000 x g. The fina!

15 pellet is resuspended in 30 ml buffer and the preparation is frozen and stored at -20°C.

- Assay

The membrane preparation Is thawed and centrifuged at 2°C for 10 minutes

at 27,000 x g. The pellet is washed twice with 20 ml 30 mM Tris-HCI containing 2.5

20 mM CaCly, pH 7.4, using an Ultra-Turrax™ homogeniser and centrifuged for 10
minutes at 27,000 x ¢. The final pellet is resuspended in 30 mM Tris-HCI containing
2.5 mM CaCl, and 100 mM KSCN, pH 7.4 (100 ml per g of original tissue) and used
for binding assays. Aliquots of 0.5 (0.2) ml are added to 25 (20) yl of test solution and
25 (20) i of ®H-AMPA (5 nM, final concentration), mixed and incubated for 30 minutes

25 at 2°C. Non-specific binding is determined using L-glutamate (0.6 mM, final concentra-
tion).

After incubation the 550 ul samples are added 5 mi of ice~cold butfer and
poured directly onto Whatman™ GF/C glass fibre filters under suction and immedi-
ately washed with 5 ml of ice-cold buffer. The 240 pl samples are filtered over glass

30 fibre filter using a Skatron™ cell harvester. The filters are washed with 3 mi ice-cold
buffer. The amount of radicactivity on the filters is determined by conventional liquid
scintillation counting. Specific binding is total binding minus non-specific binding.
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3m, 0.9 M was added and reflux was continued for 48 hours. Additional
HCl in ether was added at intervals during the this period. The m xture was
evaporated and the residue was stirred with water and neutralised with
saturated NaHCO err]. The mixture was filtered and pure

8-met hyl - 5- (4- (NN-di et hyl sul f anoyl ) phenyl)-6,7,8,9-tetrahydro- 20 1

H-pyrrol o[ 3, g‘m ag,qw nol i ne- 2, 3-di one- 3-0- (et hoxycar WMI) oxi e
was obtained after purification on silggca gel using

di chl or onet hanf met hano/ acet one/ (4:1:1) as eluent. The conpound 1

- met hyl - 8- net hyl - %@h@ﬁy\}atu@ ié @eﬂ ié?iﬁeaw tRe Lofitentration ﬂpM) of the test
pyrrol of 3, 2hésl SO - di one- 4L h%\égar bonyl met hyl oxi ne
hydr ochl or iS4 “3“ tW@?P‘P@‘ Bfeé'(‘ﬁ‘w ¥hs  prepared

anal ogousl y. Pri ntresn thisxesth wasSourd3ng18/ 1999 12: 13: 03 page - 33- WO

98/ 14447 . 0418 32
Searl o 15 [err] 8-methyl-5-{4-(N,N-dimethylsulpharmoyl)phenyl-6,7,8,0 Ttrhi4sa- 4+

8- net hyl -5wmlgmmmiwmeawmmmwpmmwx etoxithg dr of 1tHe 5
pyrr ol 0[3 £- 3-0- (carboxynet hyl )oxime, HCl (1 g,
2.1 mol) wa ‘m‘Lea§ ehgﬁlid:s?e?lﬁaux rntdry tetrahydrofuran (50 m).

Car bonyi di | m dazol8-rpethyl-544-4N, WimeﬁwwifﬁﬂmiphamT&t&mawdm -1hht er val s.

i, A or UROPRH AR SN 0 B BRI RS L e

was sti rrem\@ﬂﬂmﬁewwﬂmﬁfé’wwﬁnght The sol vent was renoved 10 by
evapor at ypn. The BORMAHS-MAE NSdimbhfsulidioRphBRi c-Mab-Ridiydlei] - The

resulting crystalline product
8- met hy| - 5-PYHOIPR; %h?‘??é‘t"ﬁ?l%’?‘f”&ﬂ%?ﬂ'@ﬂvﬁfﬂw@‘vﬂc8 asidr2sylloximpr of. the

1H pyr r ol o[isedtidh have @H iICLQ ValliEofd. 66 thi.one- 3- 0- (et oxycar bonyl met hyl)  oxi ne,
was
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filtered off and dried. Mp. >"300[err]C (deconposes). The follow ng

conpounds were prepared anal Ogouﬁlmﬂum“m!mm 2-h]i soqui nol i ne- 23-

- met hyl - 5- phenyl -6, 7, 8, 9-t et rehy
di one- 3- O (et hoxycar bonyl net hyl oXxink, 'mp. 294fFerr] C (deconposes);

8-met hyl - 5-phenyl -6, 7, 8, 9-tetrahydro-1 Hpyrrol o[ 3, 2- h]i soqui nol i ne- 2, 3-

di one- 3-0- (i %&8&'8 ycar bonyl nethyl) oxins, mp. 174-1

(deconposes) n‘e%'% - 5-phenyl - 6, 7, 84%—tetrahydro 1 bbikdhdes

H pyrrol o] 3, 2-h]i soqui nol i ne-2, 3- 20

di one- 3- 0- (Gramag0xycar bonyl - 1- rret hyl ) et hyl oxi me, m p. 159- 169[err]C 1

- met hyl - 8- net hyl 5- 4- (N, N- di net hyl sul f anoyl ) phenyl -6, 7, 8, 9-t et r ahydr o-
pyrrol o[ 3, 2-h]i soqui nol i ne-2, 3-di one- 3-0- (et hoxyoar bonyI met hyl ) oxine, mp.
287- 300] ert.] CA(ctiemisaimompsind r8prasdritad bﬁh@bmwydlf&nﬁlaia):- t et rahydro-1

H pyrrol o[ 3, 2- h] i soqui nol i ne- 2, 3-
oxime, mp. 295[err]C (176[err]C
03/08/ 1999 12:13: 03 page -34-
PCT/ DK97/ 00418 33 8- net hyl -

25 dbone 3-0
poses) ;

- (t - but oxycar bonyl net hy)
Printed fromM nosa
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H-pyrrol o[ 3, 2- h]i soqui nol i ne- m&‘ ‘,gar‘gwoy'l_,m%a_

oxi me, m p 194- 196C; . piged 4 ged Lol
8- met hyl - 5- phenyl -6, 7, 8, 9- tettahydro | H-pyrrol o é)hg ui r.l_g.-. ..........
di one- 3- 0- (N- met hyl car banoyl net hyl )ROXI me, mp. ﬁ to ed .......
8- met hyl - 5- phe@yérefs, 7, 8, 9-t et rahydro-1 H pyrrol |soq ‘i"he- Zpa§ o
dlone30(N-pe | carb oxi.me, mp. 108 210[err]C

8- met hyl - 5- phegé repegtsgna)régqnaﬁl%p%)bewpy”m o[ 3, 2- h] i soqui nol i ne- 2, 3

di one- 3-0- (N, NR re(pibsbnytdr‘myerhyto):pafmamﬂmnyfdmul}z oxime, mp.

136- 144[err] C
.._%__ e
R
wherein
“Het” represents a saturated or unsaturated, 4 to 7 membered,
monocyclic, heterocyclic ring, which ring may optionally be substituted one
or more times with substituents selected from the group consisting of
halogen, alkyl, alkoxy, and oxo; and
at least one of R®!, R®, and R® independently represents hydrogen, atkyl,
or hydroxyalkyl, and
at least one of R*, R®, and R* independently represents (CH)R*%
wherein
R* represents hydroxy, carboxy,
alkenyloxycarbonyl,  alkynyloxycarbonyl,
cycloalkyl-alkoxycarbonyl,  aryloxycarbonyl,
CONR™R®, or “Het"; wherein
R¥ and R® represents hydrogen, alkyl, atkenyl, alkynyl,
hydroxyalky!, cycloalkyl, aryl, aralkyl, or (CHz)o-R™; wherein
R¥ represents hydroxy, carboxy, alkoxycarbonyl,
alkenyloxycarbunyl, " alkynyloxycarbonyl, cycioalkoxy-
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(deconposes);

10
8- et hyl - 5- phenyl - 6, 7, 8, 9- t et :Tammkﬂ ll lllmgl 3, 2- hli soqui nol i ne- 2, 3-
di one- 3- O ( nor phol i nocar bonyl AR N  216-217[err] G
8- net hyl - 5- phenyl -6, 7, 8, 9-t et rahydro- IH pyrrrl o[ 3, 2- h] i soqui nol ne- 2, 3-
di one- 3- O (et hoxycar bonyl net hyl car banoyl net hyl ) oxime, mp. 170-172[err]C

8-net hyl -5-p -6 7,8, 9-tetrahydro- H-pyrrol o[ 3, 2-h]| |.noline-2,3- 15
di one-3- O ( Naﬁ%‘fé (N, N-det hyl anl no) g{ hyl ) car banoyl ) %%?bqn%}ﬂglfl ;
8- nmet hyl - 5- (4- (N, N-di net hyl sul f anoyl ) phenyl -6, 7, 8, 9-tetrahydro-1 H

pyrrol o[ 3, 2- h] i soqui nol i ne- 2aBoRi,0RGclcutialkeXicatiRh@P YariiBkyBasymar kpny! met hyl)
oxi me, -mp. 143=145[err]C,

8- net hyl - 5- (4- (N, N- di et hy| HAKCXYRRROMHRny| -6, 7, 8, 9-tetrahydro-1 H 20
pyrrol o[ 3, 2- h] i soqui nol i RE- andB-RI? aoetitbr Owih Siep NogtomYy toa ivhieh yineg tdiy | ) oxi ne,
mp. > 300[err]C e .

8- et hyl - 5- (4- (NN di et h§T3SHPd 1005 sgiursted Syto-p-pegbered, hateragyglic ing,

pyrrol o[ 3 2- h] i soqui nol i eptiopallycantaining Ineadditionatil pe@iatam;@ad banoy! et hyl ) oxi m

e, mp. 183-185[err]C 2&yep s ag defined above: and
8- nmet hyl - 5- (4- (N, N-di net hyl sul f anoyl ) phenyl -6, 7, 8, 9-tetrahydro-1 H

pyrrol o[ 3, 2-h]i so&ﬂﬁ?}di’ﬁ -r?,;_%'l"(:li one- 3- 0- ( pi peri di nocar bonyl net hyl ) oxi ne
get h?Rel sgl anm% ,remsbgtsZiaﬁer}’&g, J:Eaphth]/ﬁ tbidnlmgar;wmg],; all of whciich may be

-me -5-(4-(piperidino n - 6. -tetr ro-
H pyr r)cl)l o[ 3, 2-%@@8&&%?’?Hb"?ez?“k"?&goﬁ@§‘-“E§-"{"B§‘5e?°f‘?ﬁ#‘ﬁ’gg§?‘b@ﬁy$’ﬁﬂ? hyl ) oxi me
net hane #$ul phatossistingoef habgar ©F2. 1D amjno, alliylcalkgxy.sphehy! and SONRHREY from

M rosa 03/ 08/ 1998epi2: 13: 03 page -35- WD 98/ 14447

PCT/ DK97/ 00418 61 - .
R”" and R™ each independently represents hydrogen or alkyl; or

R®' and R* together with the N-atom to which they are attached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionally
15 containing one additional N or O atom; and
“A" represents a ring of five to seven atoms fused with the benzo ring at the
positions marked “a” and “b”, and formed by the foliowing bivalent radicals:
a-NR®-CH,-CHz-b;
a-CHo-NR®-CHz-b;
20 a-CHz-CHz2-NR%b;
a-NR®-CHp-CHx-CHy-b;
a-CHz-NR®-CHy-CHz-b;
a-CHz-CHz-NR®-CHz-b;
a-CHy-CHo-CHz-NR®-b;
25 a-NR®-CH,-CHx-CH2-CHzb;
a-CHx-NR®-CHz-CHx-CHo-b;
a-CHp-CH2-NR%CHz-CHzb;
a-CHz-CHz-CHz-NR®-CHz-b; or
a-CHz-CHo-CHz-CH-NR®-b; wherein
30 R°® represents hydrogen, alkyl or CH2CHzOH;
or a pharmaceutically acceptable salt thereof.
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34 8-nethyl -5-(4- (NN-d|nethylsuf—hnyl)phen | -6
pyrrol o(3, 2-hlisoquinoline-2, 3- d&in 4 RRRH R

8,9-tetrahydro-1 H

. ‘\I nocar bonyl met hyl ) oxi e,
mp. 222- 224C. 5 Exanple 16 Prepik ary 3- Met hoxy- 5met hyl i soxazol e
To a solution of 3-hydroxy-5-nethyl | §oxazole (13.5 g, 136 mmol) in ether
(100 m.) was added di azonmet hane until a persistent yellow col our was

obt ai ned. Th%ﬁl]%ljé‘?action was stirred for another 30 mn_ at room

t enper at ur e. er was evaporated gff and the resiWﬁ ed by

col utm chromat ography on silica gel using ether as eluent. 9 g of .the
desired materi M Eé&?dﬁﬂ r

3- Hydr oxy- 4235 %emet hjﬁpg@azoﬁg To a ?ﬁﬁ?ﬁgﬁﬁ% hy r%xayyl am ne

hydr ochl ori de thegenerglio in nmethanol /water (1:5, 60 nl) was added
sodi um hydroxide (7.7 g, 0.19 m)l) in %%g wat er. The reaction was cool ed

to -70[err]0 and filtered. The cold (- O filtrate was 20 added to a
cold (-70 "0) solution of ethyl-2-nethy efoacetate (12.5 g, 87 mmol ) and
sodi um hydroxide (3.6 g, 90 nmol) in mat@:ﬁgg)/ water (1:5, 60 nlL). The
reaction was stirred at -70[err]C for an 8r 2 hr. Acetone (13 nL) was
added and the wbereinimis Ha8Beh;amdo 10 % aqueous hydrochloric acid heated to
80[err] C.gThe final mxture was kept at 75 80[err] C for another 30 m n.
Extraction with ether (6 x 150 nl), drying of the conmbi ned 25 extracts over
magnesi um sl phbg ehamiep §9’BE@M@¢F°’F‘F9N&‘!NBBRT elaims o2y seprasantad kif thene sol vent

afforded 8.1 ggafergﬂr@mdgquy:ed material. The foll ow ng conpound was prepared
anal ogousl y: 3-hydroxy-4-net hyl - 5 ter6 butyl i soxazol e.

N-O-{CH,),-Hst

wherein
10 R! represents hydrogen, alkyl or benzyl;
“Het” represents a saturated or unséiurated, 4 to 7 membered, monocyclic,
heterocyclic ring, which ting may oplionally be substituted one or more times
with substituents selected from the group consisting of halogen, alkyl, atkoxy,
and oxo; '
15 nis0,1,2,0r3;
R® represents phenyl, naphthyl, thienyl, or pyrdyl, all of which may be
substituted one or more times with subsiituenis selected from the group
consisting of halogen, CFa, NO2, amino, alkyl, alkoxy, phenyl and SONR®*'R%;
wherein
20 R®" and R™ each independently represents hydrogen or alkyk; or
-R®" and R™ fogether with the N-atom to which they are attached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionally
containing one additional N or O atom; and
“A" represents a ring of five to seven aloms fused with the benzo ring at the
25 positions marked “a” and *b”, and formed by the following bivalent radicals:
a-NR®-CH,-CHz-b;
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30 Exanpl e 18 Preparatory Exanpl e N #,5=trinet hyl - 3-i soxazol one Printed

fromM nosa 03/08/1999 12:13:0 N0O8/ 14447
PCT/ DK97/ 00418 35 To a sol uti Oﬂmmmmmmﬂ&;dl met hyl i soxazole (7 g, 62
mmol) In ether (50 nL) was added dfazo «antil a persistent yellow
col our was obtained. The reaction was stirred for another 30 mn at room

t enperat ure. v{&ﬁlﬁ&ﬂer was evaporated off and the resi ?H'Fm fo&fxd ed by
col utm chromat ography on silica gel uggng 5 ether as elfuent. 4 g of the

desired material was obtained. The follow ng conpounds were prepared

anal ogously: N, 4- di-gBL-NRP-CB-ber t buyl - 3-i soxazol one; and

3- net hoxy- 4, 5-di net pyl Li,s lone. 10 Exanple 19 Preparatory Exanple

3- Met hoxy- 4- brono-aSBéTbhﬁﬁét%ﬁyl -i soxazoLe To a solution of

3- et hoxy- 6- net hyla-NB%GHpTH,CBlzl; 79,6 mvl), heated to reflux, in

t et rachl or onet hane,_g£L2Qn8 g@,s_ added N-bronosuccinimde (17,7 g, 99.5 15
nmml ) in four por"taalgn}iI Rc':?slé%' ﬁghrs. Catal ytic amounts of benzoyl peroxi de
was addedSat the fHzCHerMR&EHBE first and the third portion of

N- br omosucci ni m dea-cHRGHE-SRENRRS; Wwas cooled to 10[err]C and filtered. The

Chr omat ogr anhy on ERRCEHeBHe CHETRE o0 1 ol 'oum ot hor/ bher (31 3] 99 of dent
10 g of the desir esCHaNBP-CHL-CHaSHabf ai ned.
a-CHz-CH2NR®-CH2-CHz-b:
10 a-CHg-CHz-CH-NR®-CH.-b; or
a-CHo-CHz-CHp-CHz-NR®b; wherein
R°® represents hydrogen, atkyl or CH,CH.OH.

4. The chemical compound according to claim 3, wherein
15 nis0, 1 or2; and
R°® represents phenyl or pyridyl, both of which may be substituted one or more
times with substituents selected from the group consisting of hafogen, CFs,
NO,, amino, alkyl, alkoxy, phenyl and SO:NR*'R®; wherein
R®' and R® each independently represents hydrogen or alkyl; or
20 R®' and R together with the N-atom to which they are attached form a
chain ~(CHz)m-, _
wherein mis 2, 3, 4, 5 or 6.

5. The chemical compound according to claim 3, represented by the general

25 formula (lil};

Ri

\ Q
N

Rﬁ
‘N N-O-{CH,),-Het
Hs
wherein

R!, R®, R®, “Het", and n are as defined in claim 3.
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20 The foll ow ng conmpounds—wetre—prepared anal ogousl y:
4- brononet hyl - N, 5-di net hyl -3-1s0 | "

4- br onomret hyl - N- met hyl - 5-t ert but yﬂ, ) “‘and :

4- br onmonret hyl - 3- met hoxy- 5- net hyl i ) sExanpl e 20 Preparatory
Exanpl e [err]-Phthali m dooxy-y-butyrol actone, hydrochloride To a sol ution
of [err]-Br -lerr]-butyrelactone (3.0 ni, 36 mmol) i ' | f or mam de
(50 L) V\/as()gg%% hydr oxypht hal i m dgq (4.6 g, 28 ml%brg’% owed by
triethylamne (7.7 nL, 56 mml ). After stirring for 4 hours at room
tenperature the reaction was filtered and evaporated to dryness using an
oi | punp. Hydrochloric acid (1M 28 m%.land water (2D) nL) was added. The
preci pi t at & wathershemicalremppundaggordingfe any gt claingt-8,wharigi ng in the air gave
7.1 g of bei geHet" ¥4 mbtone birthargerbrdl kommuii(wpsa 03/ 08/ 1999 12:13: 03 page -37-
WO 98/ 14447 PCT/ DK97/ 00418 36 The

foll ow ng conpounds were prepared anal Oousl y:
4- br ono- 3- met hoxy- 5- pht hal i m dooxwr_e_t{égk oxazol e; N,
5-di et hyl - 4- pht hal i m dooxynet hyl - 3-1i ol one;

N- et hyl - 4- pht hal i m dooxynet hyl - 5-tert%‘%§§yl - 3-1soxazol one; and 5

4- pht hal ign dooxeisih BYd 1,2; 8/graoxy- 5- et hyl | soxazol e. Exanple 21 Preparatory
Exanpl e [err]-Am nooxy-[err]-butyrol actone hydrochl ori de

7. A chemical compound according to claim 3, which is
8-methyl-5-(4-(N,N-dimethylsuifamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2-h]-isoquincline-2,3-dione-3-O-(8-(2-oxo)tetrahydrofuryljoxime;

10 8-methyl-5-(4-(N,N-dimethylsulfamoyl}phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2h]-isoquinoline-2,3-dione-3-0-{5-(4-bromo-3-
methoxy)isoxazolylmethyljoxime; '
8-methyl-5-(4-(N,N-dimethyisulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2h}-isoquinoline-2,3-dione-3-O-{5-{4-bromo-3-

15 sthoxy)isoxazolylmethyl)oxime;
8-methyi-5-(4-(N,N-dimethyisulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2h]-isoquinoline-2,3-dione-3-O-(4-(N,5-dimethyl-3-
oxo)isoxazolylmethyljoxime;
8-methyl-5-(4-(N,N-dimethyisulfamoyljphenyl)-6-7-8-9-tetrahydro-1H-

20 pyrrolo[3,2h}-isoquinoline-2,3-diong-3-O-{(4-(N-methyl-5-tertbutyl-3-
oxo)isoxazolylmethylyoxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo{3,2h}-isoquinoline-2,3-dione~8-O-{4~{5-methyl-3-
methoxy)isoxazolylmethyl)oxime; or

25 8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolof3,2h]-isoquinoline-2,3-diong-3-0O-(4-{5-methy}-3-
ethoxy)isoxazolyimethyloxime;
or a pharmaceutically acceptabie salt hereof.
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10 [err]-Phthalimdoowkybutyrolactone (1.0 g, 4 mmol) was added to
hydrochloric acid (1 M 10 ml) ﬂu 5 mn at reflux for 5 mMmm
and the reaction was cool ed dommm mﬂﬂmﬂll and filtered. The filtrate
was evaporated to dryness. Tol ué€ne‘was atided dnd resi dual water renoved
azeotropic distillation. 0.75 g of the desired material was obtained. 15
The follow n unds were prepared anal ogously:

4- br ono- 3- maglﬁoxy- - am nooxynet hyl i soggzol e hydrochl Ormxwmls

N, 5- di met hyl - 4- am nooxynet hyl - -i soxazol one hydrochl ori de; _

N- et hyl - 4-gani e snemkdlYdompolif hitélding & aawazs%éﬂ&%ni&n% Hal Qreflg: and

4- am nooxymnet hr\él -lgéﬂg{:hoxg-é& nmet hyl i sg;)xazol e hydrochl or i!ﬁe. géoegarrpl e 22
To a sol ution BfmM4a hyl - 5- (4- (N, N-di et hyl sul f amoyl ) phenyl ) - 6- 7- 8- 9-

t et rahydro- 1H- pyrrol o[ 3, 2- h] i soqu&nol pns- 2, idi one (1.06 g, 2.7 mml) in

met hanol (30 m) heated to refl ux,‘N v [ err]-am nooxy-y-butyrol act one
(0.75 g, 4 mmol) 25 dissolved |y war ny.oet@ RE10 nlL). Yellow crystals

[ ae”hedt etl at Lgeflux for another 15 min and
uct was filtered off and washed with

precipitate out. The reaction
cooled to room tenperature.
cold nethanol. 0.88 g of

8- nmet hyl - 5- (4- (NN-di et hyl sul f anoyphenyl ) -6-7-8-9-tetrahydro- 1

H-pyrrol o[ 3, 2-h] -i soqui nol i ne-2, 3-di one- O (3-(2-oxo0) tetrahydrofuryl)oxine,
30 hydrochl ori rBs obtained. Mp. 245[err] C (deconposes). The foll ow ng
conpoundss wer errepifasémsin ef bdbenRii Nt ed from M nosa 03/08/ 1999

12:13: 03 -.38- 4
PCT/ DK97/ 882? 8at?ieast one Ra, {?{a‘flam] R independently represents hydrogen, alkyl, or

hydroxyatkyl, and
at least one of R*', R®, and R* independently represents (CH,),R** wherein
R*  represents  hydroxy, carboxy, alioxycarbonyl,

10 alkenyloxycarbony!l, alkynyloxycarbonyl, cycloalkoxycarbonyi,
cycloalkyl-alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, or
CONR™R; wherein

R® and R*™ represents hydrogen, alkyl, alkenyl, alkynyi,
hydroxyalkyl, cycloalkyl, aryl, aralkyl, or (CHz)»-R>; wherein
15 R¥ represents hydroxy, carboxy, alkoxycarbonyl,
alkenyloxycarbonyl,  alkynyloxycarbonyl, cycloalkoxy-
carbonyl, cycloalkyl-alkoxycarbonyl, aryloxycarbonyl, or
aralkoxycarbonyl; or
R* and R® together with the N-atom to which they are
20 aftached form a saturated 5- to 6-membered, heterocyclic ring,
optionally containing one additional N or O atom; and
nis0,1,2,0r3;or
one of R*, R*, and R® represents hydrogen or alkyl, and two of R®', R*2,

and R™ together form a lactone ring of the general formuta (VI):
O

}J\o
25 (CHz{m
wherein mis 1, 2 or 3; and This Sheet Has Been Replaced

U
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37 8-net hyl -5-(4- (N, N-di net hyl_sulfameylyphenyl - 6-7-8-9-tetrahydro-1 H
pyrrol o[ 3, 2h] -i soqui nol i ne- 2, 3- di one
| ) oxi me hydrochl oride. Mp. 265

\ ; one: Mﬁmﬁ m) 3- et hoxy) i soxazol yl net hy
8- met hyl - 5- (4- (N, N-dnet hyl sul f ah'¥ M 89tetrahydro- H 5

pyrrol o[ 3. 2h] -i soqui nol i ne- 2, 3-di one-3

- ( N5-di net hyw‘agy(azol ymet hyI ~0Xi ne hydrochl oride. I\/{,@mlgﬁlg‘[‘fsrr] C.
(deconposes);

8- net hyl - 5- (4- (NN-d| rrethylsulfarmyl)p#enyl) 6-7-8-9.tetrahydro-1 H

byr ol of 3, 2h] - g g - A i of NoyRBAI K -Gh- WAER 2 w3 ]
PRI E T i cdigieat b dilatts s R
8- net hyl - 5- (4- ¢dnsisting uﬁtﬂngbm@ﬁaawla)m aliyl) alfoxF; Phewl aridrSONIT RS H-

pyrrol o[ 3, 2h] - 43’ %,?MI nori ne- 2, 3di one- 3- 0- (4- (5- net hyl - 3- et hoxy) i soxazol yl net
hyl ) oxi me hydr oc ride. Exarrpl e 23 15

8- met hyl -&- (4- (N mlﬁylegmm@epapdqﬁy\@mspntshydregmqreﬂwlanydro 1H pyrrol o 3
,2- h] -i soqui nol i ng* 2nPrA &wﬁm(tﬁesﬁataﬁqawchm@fmeh $hitg (0.6 9)

was stirred at roomtenperature f 4 hours ‘% and 1N
(aq) in such anoursBlrated,d- égs.{ﬂ“@ "‘QF‘WH'{P f‘?terqq?{@'crﬁ%ﬂzt F%S‘f"l“"'i‘Wxture was
extracted with et mphammeadmmaﬂqueomm,aymr was separated and reduced in

vacuo to a vol ” Lt ' - af f orded
a yell ow soli d%@@ﬁeﬁﬁ% é'"@?’ ?F‘#eﬁﬁata &%@%ﬂﬁﬁmla b(eﬂigo nr}gsamhl

8- met hyl 16- ( 4- poditions marked|“a’@nd 2foand) fptmedyy fheclolfovingbivalant eadicaiso- | H-

pyrrol o[ 3, 2- h]-|swa3,§m g. 3-di one- 3- 0- (4- hydr oxybutyri c aci d-2-yl)oxi ne
sodiumsalt, mp. 200 rrf (deconposes; dark at 190[err]C). 25 Exanple
24 Biol ogi cal Act |"\7(P‘t’2y ncﬁﬁ in vitro activity (receptor affinity) test,

the chem cal conpeuescRi-NRBE; present invention have been tested for thelr

affinity for the %’Wﬁ‘-&ﬁg&ﬁ;&ﬁ@m

15 a-CH,-NR®-CHp-CHo-b;
a-CHo-CHe-NR®-CHg-b;
a-CHz-CHo-CHx-NR%b;
a-NR®-CHz-CHz-CHe-CHz-b;
a-CHz-NR®-CHz-CHa-CHg-b;

20 8-CHa-CHz-NRP-CHz-CHz-b;
a-CHo-CH-CHz-NR®-CHz-b; or
a-CHz-CHz-CHz-CHz-NR%b; wherein

R® represents hydrogen, alkyl or CH:CH.0H;
or a pharmaceutically acceptable sait thersof.

25
9. The chemical compound according to claim 8, represented by the general
formula (V):
RO
- ,o—‘——na2
N

nss

T
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L-glutamate (GLU) is the major_excitatory—neurotransmtter in the 30
manmmal i an central nervous syst em From eb M physi ol ogi cal - and bi ndi ng

studi es, there appear to be types of GLU receptors,
tentatively named N nethyl -
8.

receptors, quisqual ate
receptors and kai nate receptor r| nt ed fromM nosa 03/ 08/ 1999 12:13:03
page -39- 4447

PCT/ DK97/ 004 MPA has been known fzor several year S o pot ent and
sel ective agonist at the traditionally nanmed qui squal ate receptors.

Activation of gHbRMAFHE H* AR L R atMAidifedifcAm 8l €d Wi th Na[err]
influx and Klerr] efflux | eadi ng to depolarisation. [err]HAWPA Is a

sel ective radioligand for labelling the | onotropic quisqual ate (AMPA)
receptors. 10, TiThe cleemical pampdund acddrdimgpioataim 8swhicteisper f or mred at 0-4C unl ess

horpgen sed 1 of s sTRRER Poeih.H e plais e Mlidelnierzd, 000 O ' °
Ut r?;);l'urlga;(n_[ ﬁdfhﬂ%(mgnmmhynofm, suspension Is 10 centri fuge](cjf 2'; 27,000
?antl’l f uged a't.i @é}h’g—ggné‘% MI'S?H nwmwléslﬁe "s}%"{hn” éj'

honogeni sed In2@fﬂ'¢ne'%9( m:yearbmmrn@tmmmed on a water bath (of 37[err] Q)

for 30 m nut es {iRethyfamHY isUiRABYIfbhanyh-6,780-1eifdMylidel uged for 10
m nutes at 27,000 X % The peI I et tgi(hen %ljr%a@r?l sed in buffer and

centrifuged at PY"H?"’[? -hiiseaninolines? oxyRghylioxime: 15 peflet is
resuspendgd in 1-?:ﬂetml-abnétm-(&mtNtmtﬁﬂamayﬂphanw)ss,f B9astahgdd-1H-or ed at

e A kg5 TR ingS SARnS S St sihokyBdiSi A0 centrifuged at
methylethyt)oxime;
1-methyl-8-methyl-5-(4-(N, N—dlmethy}sulfamoyl)phenyl -6,7,8,9-tetrahydro-
pyrrolo[3,2-h]isoquinoline-2,3-dione-3-O-{ethoxycarbonylmethyl) oxime;

15 8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-h]-isoquinoline-2,3-dione-
3-O-~({carboxymethyl)oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrroiof3,2-hlisoquinoline-2,3-dione-3-
O-(1-carboxy-1-methylethyljoximse;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-dione-3-

20 O-(ethoxycarbonylmethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-dione-3-
O-(isopropoxycarbonylmsthyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hliscquinoline-2,3-dione-3-
O-(1-ethoxycarbonyl-1-methyl)ethyloxime;

25 8-methyl-5-phenyl-8,7,8,9-tetrahydro-1H-pyrrolo[3,2-h)isoquinoline-2,3-dione-3-
O-({t-butoxycarbonylmethyl) oxims;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-hlisoquinoline-2,3-dione-3-
O-(N,N-dimethylcarbamoylimethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-h]isoquinoline-2,3-dione-3-

30 O-(N-methylcarbamoylmethyf) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3, 2—h]«soqumol|ne~2 3-dione-3-

O-(N-phenyicarbamoyimethyl) oxime; T
This Sheet Has Been R
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at 27,000 x g. The pellet |34Nasb,ed twice-with 20 mM 30 nmM Tris- HCl
contalnlng 2.5 20 mMM Cadl [err an U tra-Turrax[err]
honogeni ser and centrifuged fig 27,000 x g. The final pellet
is resuspended In 30 M Tri s- - ‘ ' 5 n1\/ICaCI[err] and 100 nM
KSCN, pH 7A (100 m per g of ori ginal tissue) and used for binding assays.

Ali quots of ‘9 ?W&QTZ) m are added to 25 (20) [err] Ofrclﬁﬁ) Mutlon and 25
(20) [err] o errH AVPA (5 nM finajgconcentration) and i ncubat ed
for 30 mnutes 25 at 2[err]C. Non-specific binding is determ ned using

L-gl utarnate i prichjidly £0RARIS 1pyRObe A ls8duidihbbA ks he 550

[err] sanples are | ce-col er and poure Irectly onto

Wat man[ err] NNl Ghydrpxysthylearhamavimetilloxime; ct i on and | medi - ately

washed Wi th 5 gthetBfl-5-sHanA®, 78, b-tgtcfaﬂfdm-'fh%yﬁ'élg[a[ﬁ]fsbqxﬁ:@dﬁﬁb-@%-&ér%—é iltered
over glass 30 bre filt E‘a katron[err] cel harvester. The filters
are washed wit ’3°’Hﬂ’°"f‘%‘@§i?95¥ 'PP’@T“ ' The anobunt of radioactivity on the

fS ilte ][_s 's;_ dgtaemema;bmglvmp é;tmnmb- 1H+p9mld[3sa;h]&?qdnﬂ:fhb-§p-mmp i ng. i
PecCITIC In @@j‘% n Irl’tl’amghg%ﬁ‘y@\%la-spem I C I ndl ng. rinte rom
M nosa 03/ 08/ : .;%'5‘%35 g W8 14447

PCT/ DK97/ ](c)Oﬁawﬁéth?ll‘E@iteaﬂiﬁ,MSMfahpdrgﬂ Hmynde{&ﬂdﬂrsbdﬁimﬂ;@-z(stt;m?@nce Pt ration
Lot 1 anpa bO LGS @HRN dothfstfiofihyhimation) sk, ohoc! 1! © binding ©

8- net lhyl[ 52( ﬁ]ﬂcmthmwtmwﬂgﬁprgmﬁwbmoyhngnxnﬁzﬁﬁ-@@ﬁy;@t?th%/ﬂr lo) H 5 f
pyrrolo | met hy oxi me 0]

Phe nve: | on DROEtS 2 ‘*cd[ﬁwﬁ{"']‘ -£4-6he 5 *ﬁgﬁ"ﬁ%j’ 5/

8- met hy| - 5( 4- EIREHYHPe{) Mw&sy’fapw@twy& hvdiortthydro- 1 H

pyrrolo[3,2-hjisoquinoline-2,3-dione-3-O-{2-hydroxyethyl)oxime;

8-methyl-5~(4-(N,N-dimethylsulfamoyl)phenyl)-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-hJisoquinoline-2,3-dione-3-O-(1-carboxy-1-methylethyljoxime;

15 8-methyl-5-(4-(N,N-dimethyisulfaroyljphenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoquinoline-2,3-dione-3-O-(ethoxycarbonyimethyl) oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl-8,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoquinoline-2,3-dione-3-O-{cyclopropyimethoxycarbonyimethyljoxime;
8-methyl-5-(4-{N,N-dimsethylsuifamoyl)phenyl-6,7,8,9-tetrahydro-1H-pyrroio[3,2-

20 hlisoquinoline-2,3-dicne-3-O-{isopropoxycarbonyimethyl)oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoguinoline-2,3-dione-3-0-{N,N-dimethyl-carbamoyimethyljoxirne;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-
hlisoquinoline-2,3-dione-3-O~{piperidinocarbonylmethyljoxime;

25 8-methyl-5-(4-(piperidinosulfonyljphenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoquinoline-2,3-dione-3-O-{piperidinocarbonylmethyljoxime;
8-methyl-5-(4-(N,N-dimethylsulfamoylphenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-
hlisoquinoline-2,3-dione-3-O-{muorpholinocarbonyimethyljoxime; or
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-

30 pyrrolo[3,2-hlisoquincline-2,3-dione-3-0-{4-hydroxybutyric acid-2-yl)oxime;
or a pharmaceutically acceptable salt hereof. —- C e e

This Sheet Has Been Reli
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pyrrol o[ 3, 2-h] -i soqui nol i ne- 23-di one-3=0=(3=f2- oxo) t et rahydr of uryl ) oxi ne
of the Invention have an | (B o .15 [err]M and 10

8- net hyl - 5- (4- (NN- di net hy! s UEREEE 6-7-8-9-tetahydro-1 H

pyrrol o[ 3, 2-h] -i soqui nol i ne- 2, 3¢ ditone- Os ydroxybutyric acid-2-yoxine
of the invention have an ICJerr] value of 0.05 [err]M Printed from M nosa
03/08/ 1999 12:13: page -41- 40 Cdainms 1. A chem ¢al comound
represent ed ég/‘}%ﬁg‘%general formula (1)4g [err] wherein @P § resents
hydr ogen, al kyl or benzyl; Rlerr] represents "Het", or a group of .the
following fornmula [err] wherein "Het" represents a -saturated or
unsaturated, 4 to, 7 nmenbered, nonocyclic, heterocyclic ring, which ring my
optional Iy bkt &,68¢micel; somprayad (accpding 1o gay qfi claims 130 fopdisesinstieect ed fr om
the group consipeparaorodf dpHargaseuticl éomposttibicoxy, and oxo; and at | east one
of Rerr], Rerr], and R err] independently represents hydrogen, alkyl, or
hydr oxyal kyl , and at | east one of Rerr], Rerr], and R err] independently
repr esent § (ZHAsphaymadautical fompasition comPfsingrd therapewicallysafiective aniouat ofxy

carboxy,  al kene/ eRérhiedlYéompound according to any of claims 1-10 together and a

pharmaceutically acceptable excipient, carrier or diluent.

13. Use of a chemical compound according to any of claims 1-10 for the

10 manufacture of a pharmaceuticat composition for the treatment of a disorder or

disease of a mammal, including a human, which disorder or disease is
responsive to glutamic and/or aspartic acld receptor antagonists.

14. The use according to claim 13, wherein the disorder or disease is a

15 cerebrovascular disorder, lathyrism, Alzheimer's disease, Huntington's

diseases, amyotrophic lateral sclerosis (ALS), schizophrenia, Parkinsonism,
epilepsy, anxiety, pain or drug addiction,

15. A method of treating a disorder or disease of a mammal, including a human,

20 which disorder or disease is responsive to glutamic andfor aspartic acid

receptor antagonists, said method comprising administering to a living animal

body, including a human, in need thereof an effective amount of a chemical
compound according to any of claims 1-10.

25 16. The method according fo claim 15, wherein the disorder or disease is a
cerebrovascular disorder, lathyrism, Alzheimer's disease, Huntington's
diseases, amyotrophic lateral sclerosis (ALS), schizophrenia, Parkinsonism,
epilepsy, anxiety, pain or drug addiction,

80 17. The chemical compound according to any of claims 1-10 for use in a method of
treating a disorder or disease of a mammal, including a human, which disorder
or disease is responsive to giutamic andfor aspartic acid receptor antagonists,

T
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al kenyl oxycar bonyl, al kynyl oxycar bony!l., —cycl oal koxycar bonyl
cycloalkyl-alkoxycarbonyl, aryloxycarbon I alkoxycarbonyl
CONR[err]Rerr], or "Het"; gumum IErerr] represents hydrogen,
al kyl, al kenyl, al kynyl, hydr aryl, aral kyl, or
(CHerr])[err]-Rerr]; mherern R et r] represents hydr oxy, carboxy,

al koxycar bon gw?k5enyloxycarbonyl al kynyl oxycar bonyl koxy-. 41
carbonyl, cyclo yl al koxyoar bonyl , aggl oxycarbonyl, or "aral koxycarbonyl :
or Rlerr] and Rerr] together with the NNatomto which they are attached

forma saturatggd Enemar ﬁorﬁﬁiéii*@ su?nrnraew 8C XChvirg &nifMe bedsL infilifiigyacont ai ni ng
one addi ti onal N or, remain Rﬁ 1]n err] or Rerr]
i ndependent |y WB@B W?umﬂ{}g?B{ﬁ’ﬂ §Pr bgﬁh

-(CH[err])[err]R[err] wherein R[err] is as defined above; s as

defined abq é 1{@{' Q é&oﬁ’m %lﬂlrﬁr% %ﬁ[%rhg&‘a&r or & %&tghﬂ“x'

napht hyl , e substi ed one or nore

times with subesret %ﬁ?@afseq“%%'@%'d Fﬂ'ﬂﬂﬁfl"he‘\wscdﬂ%qaﬁ?rl n@“’!imglﬁaﬁogen

CFlerr]. NJer ﬂr]seaséé” érﬁyonabrlﬁulrate@l ka1tosis TRES)Y | scRiB6hhrerie r Pdiiricnisid, Rl err] ;

wherein R err] r] each .independently represents hydrogen or al kyI
or Rlerr] and ?Q@P?y} ’@Rﬂ’el"ﬁ@r‘”ﬂﬁ“gﬁ%&ﬁt@ "N-atom to which they are attached

forma saturated 4- to 7-nenbered, nmonocyclic, heterocyclic ring,
optionally 19. A method of preparing a chemical compound according to any of claims 1-10,
10 which method comprises the step of reacling a compound having the general

formula

wherein R', R®, and “A” have the meanings set forth in claim 1, with a compound

having the formula
O
HN—O
HN—O— R® or o
(CH,),,

15
wherein R® and m have the meanings set forth in claim 1, optionalily followed by

converting the thus obtained compound to another compound of the invention or
to a pharmaceutically acceptable salt hereof by using conventional methods.

ect Has Been Ri laoed
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and forrre bi val ent radicals: &
a-CH[err] a-CH err]-CH err] [ efrj
a-NR[err]-CH err] - CI-l[err]Cl—l[err] b; a-CHerr]-
a-CH err]CH err]NRlerr]CH err]-b; a- CH[“érr] CHI ¢
a-NRl er€lai®§ err]-CH err]CH err] - CH[err]

a-CH err]NR[err]-CH err]CH err]CH err] -

3.
“cont ai ni ng—ene—addi tional N or O a mJ aﬂgg f
seven atons ﬂ ﬁlmM}Mﬁ‘gbenzo ring at po<

a-CHerr]CH err]-NRerr]-CH err] - CH[err]

a- CH[ er 1] - GkicherlicaldoftgduniiReprasentéd by Itﬂe ben@rlal formula (1):

a-CHerr]CH err]-CHerr]-CH err] _.NR-b; wherein Rlerr] represents hydrogen,
al kyl or CHerr]CH err]OH; 42RQI‘ azpharmaceutically acceptable salt
thereof. 2. The chem cal conpoundNa ordi ta claim1, wherein "Het" is a
| actone ring of the general : . Fﬂr"ﬁa wherein mis 1, 2, 3 or 4,
and 3. The chem cal conpound ' o either of clains 1-2,
represented by the general f

wherein

R' represents hydrogen, alky! or benzy};

R® represents “Het”, or a group of the following formula
Rai

—& pe

|

Rss
wherein
“‘Het" represents a saturated or unsaturated, 4 to 7 membered,
monogyclic, heterocyclic ring, which ring may optionally be substituted
one or more times with substituents selected from the group consisting
of halogen, alkyl, alkoxy, and oxo; and
at least one of R*, R®, and R*™ independently represents hydrogen,
alkyl, or hydroxyalkyl, and
at least one of R*', R®, and R® independently represents (CH.).R*;
wherein
R*  represents  hydroxy, carboxy,  alkoxycarbonyl,
alkenyloxycarbonyl,  alkynyloxycarbonyl, cycloalkoxycarbonyl,
cycloalkyl-alkoxycarbonyl,  aryloxycarbonyl,  aralkoxycarbony,
CONR*R®, or “Het”; wherein
R* and R* represents hydrogen, alkyl, alkenyl, alkynyl,
hydroxyalkyl, cycloalkyl, aryl, aralkyl, or (CH.)-R*"; wherein
RY represents hydroxy, carboxy, alkoxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, cycloalkoxy-

A¥03 0AA-9
2{F1’1%



Terr] wherein Rlerr] represents hydrogen, alkyl or benzylT 'Het™ represents

a saturated or unsaturated, 4 to 7 nenbered, no ' yclic ring,
which ring may optionally be substituted one orr@ﬂ'&“mrmg ‘ )
substituents selected fromthe group consisting alogen, sal kyl al koxy,
and oxo; nis 0, 1, 2, or 3; Rerr] regresents phenyl, naphthyl, thienyl,

idyl, all of which bstd | |
subS1 tubnts el ect e Trom CRECTS SASakRNRTeSbo Sibldkiaiioh) or
g[q er]r] , gmé{lo, iall kyl h al koayalk@ksﬁaytbowb;cbrSO[ err] NCI?[ err] Rl er r} ; \l/vher ein
err] an err] each ipgepe represents ogen or,, . or
Rlerr] and Rlerr] toget Ker %”ﬁﬁ@émﬁmﬁhoﬁm%ﬁ{ﬁe@ Méht S¥ R form
a saturated 4- 1o 7~ MeNgaghed TBRACK Sdrliratd! 8 8¢ EemtidrBd, hemroefallc ¥

contai nig one additional or 0 atom represents a rfng of
five to seven atons fusd¢iagnophiondlly dostaining ong additiopal¥ oriQ stomar ked "a"

o) o SR i) ST B 47 ey prasonts hycrogen,
a- CH err] - CH[ er ralwmyarbigéaaf.aoﬂ\lq_@mnmmﬁn P ierds défirle’y s00ve;
R FHA T —
nis0, 1,2, or3; and :
R® represents phenyl, naphthyl, thienyl, or pyridyl, all of which may be
substituted one or more times with substituents selected- from the group
consisting of halogen, CF;, NO, amino, alkyl, alkoxy, phenyl and
SO.NR*'R™:; wherein
R* and R™ each independantly represents hydrogen or alkyl; or
R®' and R® together with the N-atom to which they are attached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionally
containing one additional N or O atom; and
“A” represents a ring of five {0 seven atoms fused with the benzo ring at the
positions marked “a” and “b”, and formed by the following bivalent radicals:
a-NR®-CH,-CHg-b;
a-CH»-NR®-CHa-b;
a-CH,-CH,-NR®b; .
a-NR®.CH,-CHz CHy-b;
a~CHz-NR®-CHzCHz-b;
a-CH,-CHg-NR®-CH,-b;
a-CHz-CHz-CH-NR®-b; REPLACEMENT SHEET
a-NR°®-CH,-CH,-CH,-CHg+b;
_a-CHg-NR'-CHa-CHz-CHg-b;
a-CHz-CHa-NR®-CH;-CHa-b;
a-CH,-CHa-CHy-NR°®-CHy-b; or
a-CHz-CHz-CH,-CH:-NR®-b; wherain
R® represents hydrogen, alkyl or CH,CH.OH;

08 JUL %9




;a-m[err]m[err]-NR[err] CHerr]b; a-CHerr]CHerr]-CHerr]- NR[err] b
aNR[err] CHerr]-CH err]-CHerr]- CH[err]b

S err] CHer 1] NRert] -G ert] GHerr] b R 0 00 o
a-CH err]CHerr]CH err]-NR-CH err] -b;4mr mos

a-CH err] - r erein Rlerr] represents

hydr ogen, %%{ﬁ &%@F&éﬂ%ﬁa‘t tﬁeréﬁ? The chem cal conpound
according to cla| m3 wher ei n n is 0, 1 or 2 and R[err] represents phenyl
or pyridyl, Qhoth of. ichma supst d o retl

Substi ¢ dent sﬁ&e&me@@ PODRPEHG AGPORliG Gl o sein AT b B dagtgnp fing
NO[err], amgigne abkital fermig yvnehenyl and Sqerr]NR[err]R[err] wherein
Rlerr] and R[err? eac |ndep£\égiently repregents hydrogen or al kyI; or
Rlerr] and Rl err] together with the N-ato o which they are attached form
a chain ()CHerr]M wherein mis 2, 3, & or 6. 5. The chem cal conpound
according to claim 3, represented by the neé@al formula (111): 44 [err]

wherein R err], Rerr], Rerr] "Het", an (It]‘?z re as defined in claim3. 6.
The chem cal conpound according to any of{ ynms 1-5, wherein

whereinmis 1,2, 3 or 4; and

3. The chemical compound according to either of claims 1-2, represented by the
general formula (1l): '

N-O-(CH,),-Het

wherein
R' represents hydrogen, alkyl or benzyl;
“Het” represents a saturated or unsaturated, 4 to 7 membered, monogyclic,
heterocyclic ring, which ring may optionally be substituted one or more times
with substituents selected from the group consisting of halogen, alkyl, alkoxy,
and oxo; )
nis0,1,2,0r3; -
R® represents phenyl, naphthyl, thienyl, or pyridyl, all of which may be
© substituted one or more times with substituents selected from the group
consisting of halogen, CF;, NO, amino, alkyl, alkoxy, phenyl and
SO.NR*'R%; wherein '
R® and R* each independently represents hydrogen or alkyk: or
R and R* together with the N-atom to which they are attached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionaily

REPLACEMENT Smntammg one additional N or O atom; and
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"Het" is a lactone of the general formula (M1): rr V\,herelnpls 1,

3, or 4. 7. A chenical conpound according t lmlm“lu M‘ﬂ!}

8- et hyl - 5-- (4- (N, N-dlrrethylsulfarroyl)phenylf dro-1 H
pyrrol o(3, 2-h]-isoquinoline-2,3,dl one-3-O-(3-( 2- xo te'{rahydrofuryl)oxwre
8- et hyl - 5- (4- ( NN- dl et hyl sulfarmywphenyl)-G- 7-8-9-tetrahydro-1 H

pyrrol o[ 3, L;;bf%%%‘ %ﬁ‘ﬁ of figs t YaGert dlorhs Thded WA thd benzo ring at the

met hoxy)i s

8- et hy| - Spdaitigrlmiinked ferlamd Tund fomied by reofloingbivalaptrauidalst
pyrrol o[ 3, 2h] -iso ég‘;}d};‘ae%-?’ di one-3 (5 (4- br ono- 3-

et hoxy) i soxaz o
8-nmet hyl -5- (4 .ulfam)yl)phenyl) 6-7-8.9-tetrahydro-1 H
pyrrol o[ 3, 2h]-i‘§(\)ﬁoﬁ.u no}dlw ’2 3- di one- 3- 0- (4- (N, 5- di net hyl - 3-

0x0) i soxazol yIWH@CH@N

8- net hyl - 5- (4 @@%‘déﬁg % &Zjllfam)yl)phenyl) 6-7-8.9-tetrahydro-1 H
pyrrol o 3, 2h] - ?'5’ di one- 3-0- (4- (N-nmet hyl -5-tertbutyl - 3-
0x0) i soxazol yl HECH

8- net hyl - 5- (4- m%ﬂmﬁyﬁ suFfbarmyI)phenyI)-G- 7- 8- 9-tetrahydro 1 H
pyrrol of 3, 2h] - - 8- CHaINR2CHD; di one O (4- (5- et hyl -

geﬁrgg)%l) | ;O?izoﬁi‘ﬁ:@hﬂ&%ﬁ@ anoyl) phenyl )-6-7-8-9-tetrahydro-1 H
pyrrol o(3, 2h] - 3 NRRCANCHLCH,-LHU-B;ne- 3- 0- (4- (5- net hyl - 3-
a-CHo-NR®-CH,-CH,-CHz-b;
a-CHo-CHo-NR® -CHz-CHz-b;
a-CH,-CH,-CH-NR®-CH,-b; or
a-CHyp-CH,-CH,-CH,-NR®-b; wherein
R® represents hydrogen, alkyl or CH,CH,OH.

4. The chemical compound according to claim 3, wherein
nis0,1or2; and '
R® represents phenyl or pyridyl, both of which may be substituted one or more
times with substituents selected from the group consisting of halogen, CF,,
NO,, amino, alkyl, alkoxy, pheny! and SO,NR*'R™; wherein
R®' and R* each independently represents hydrogen or alkyl; or
R®' and R* together with the N-atom to which they are attached form a
chain -{CHz)mw-,
whereinmis 2,3,4,50r86.

5. The chemical compound according to claim 3, represented by the general
formuia (1)




" et hoxy)i soxazol yl met hyl oxi ne; or a pharnaceutically acceptable salt hereof.
8. The chem cal conpound according to claim1, represented by the general

formula (1V): [err] wherein R err] representmm‘ﬁﬂumu ‘mL or benzyl; at
| east one of Rerr], Rerr], and R err] mde‘ nts hydrogen,

al kyl, or hydroxyal kyl, and at1®asj4o0ne of Rlery] b err] and Rlerr]
i ndependently represents (CHerr]) R err]; wherein R[err] represents
hydr oxy, car boxy, al koxycar boRyl , @Jkenyloxycarbonyl

cycloatkyl al koxycar bonyl ,

\ r]; wherein R err] and
]%?é ly { hydr oxyal kyl ,
R err]; wher ei n Rlerr] represents
hydr oxy, carboxy, alkoxycarb--. 2 enyloxycarbonyl, al kynyl oxycar bonyl ,
cycl oal koxy- carbonyl , cycloalkyI-%IkoxycarbonyI, aryl oxycar bonyl, or
ar al koxycar bonyl ; or 46 R[err]FEnd Rlerr] together with the NNatomto
whi ch t hey ﬁgg tached forma saturated 5- to 6-nenbered, heterocyclic
ring, optio f contai ning one additional N or O atom and

R', R®, R®, “Het”, and n are as defined in claim 3,

al kynyl oxycar bonyl, cycl oal koxycanbke
aryl oxycar bonyl , aralkoxyaarbonyt

Rl err] represents hydrogen, nal Ry
cycl oal kyl, aryl, aralkyl,

yl,

6. The chemical compound according to any of claims 1-5, wherein

“Het” is a lactons of the general formula (Vil):
O

iy
CH),

{
whereinpis 1,2, 3, or 4.

7. A chemical compound according to claim 3, which is
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolof3,2-h}-isoquinoline-2,3-dione-3-O-(3-(2-oxo)tetrahydrofuryl}oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2h})-isoquinoline-2,3-dione-3-0-(5-(4-bromo-3-
methoxy)isoxpzolylmathyl)oxime;
B-methyl-s-(f-(N,N-dimethylsu!famoyl)phenyt)-6-7~8-9—tetrahydro-1 H-
pyrroio[3,2h}-isoquinoline-2,3-dione-3-0-(5-(4-bromo-3-
ethoxy)isoxazolylmethyijoxime;
8-methyl-5-(4-(N,N-dimsthylsulfamoyl)phenyt)-6-7-8-8-tetrahydro-1H-
pyrrolo[3,2h}-isoquinoline-2,3-dione-3-O-(4-(N,§-dimethyi-3-
ox0)isoxazolyimethyl)oxime;
8-methyi-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6-7-8-9-tetrahydro-1H-
pyrrolo[3,2h}-isoquinoline-2,3-dione-3-O-{4-{N-methyl-5-tertbutyl-3-
oxo)isoxazolyimethyljoxime;
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nis O 1, 2, or 3; or one of Rlerr], Rerr], and Rl err] répresents

hydr ogen or al kyl, and one of Rerr], R[err]”'!ﬂ'muﬂ{' esents
(CHerr]-Rerr] wher ei n Rlerr] represents a mmﬂﬂ! he gener al
formula (VI): [err] wherein mis 1, 2 or 3; and®andn ¥ s sO, *1, 2,or 3 and
the renmaining of Rierr], Rerr], or Hserr] independently represents

it L s LM B CEL A A

of . whi ch may, '5[@2“{ fsghgﬁ,oqﬁg.gog-dmdaaloms%éthyﬁgbst i tuents sel ect ed
fromthe gro consistin err]. NJérr]. amno, alkyl,

al l(;oxy dphflrmbﬂm)mﬁﬂcﬂlmw %rol] V\/nerel n Rlerr] and R[err][ ea;:ﬂ
 TaePendent| o o SRR e Bbhen ) 5% ES bl ot e

7- menber ed, é{@;hhp»soaemms-ﬂcsoumrfe-w-mmmyl-& cont ai ni ng one
addi ti onal or O atom and represents a ring of five to seven atons

fused with teiéosr)rmzowﬂemyt)mmsmons marked "a" and "b" and forned by

R e e e R Gl

a-NR[err]-CH err]-CHerr]b; a-CHerr]-NR[err]-CHerr]CH err]-b;
a-CH[erré-CH err]-NRlerr]-CH err]
. . e -chemical compound according to claim 1, represented by the general

formula {(IV):

wherein
R’ represents hydrogen, atkyl or benzyl;
at least one of R¥, R¥, and R* independently represents hydrogen, alkyl, or
hydroxyalkyl, and
at least one of R*', R¥%, and R* independently represents (CH,),R*; wherein
R*  represents  hydroxy,  carboxy,  alkoxycarbonyl,
alkenyloxycarbonyl,  alkynyloxycarbonyl,  cycloalkoxycarbonyl,
cycloalkyl-alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, or
CONR®R®; wherein
R* and R* represents hydrogen, alkyl, alkenyl, alkynyl,
hydroxyalkyl, cycloalkyl, aryl, araikyl, or (CH,),-R*: wherein
R¥ represents hydroxy, ) carboxy, alkoxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, cycioalkoxy-
carbonyl, cycloalkyl-alkoxycarbonyl, aryloxycarbonyl, or
RFPLACEMENT SHEET aralkoxycarbony}; or
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47 :a-CH[err]CI-I-CH[err]-NR[err]-b; a-NR[ err]r Sy r_ m[err]-CH[err]b;
S El PR EOR- R R UL L]
a-Cerr]CH err]CHerr]NRerr]-CH err]-b; or )

a-CH err]CH err]CH err]CH err]NR err]eb; wherein Rlerr] represents
thereof . 9. The chom cBi" &5Mp50n Soa%tﬁaf ity 08" ECby 3o’ VBB 268, he
general formula 0: [er rktémde'fémﬂaershiura&?fs’-]w BLAdmberdd, chéterodiutie! | -

and Rlerr] are as defined in claim38 . The chem cal corrpound accordi ng
to claim8, which is 1 ring, optionally containing one additional N or O atom; and

- met hyl - 8- net hyl t et rahydr o- pyrrolo[3 2- h]i soqui noline-2,3
- dione-3-0-(car boxgr'fgphy'l? g}i‘ﬁ

’ met hyl - | 8[ ;,ns*t2 E{bnéﬁifw’ﬁylﬂ% .ahBRY: tepiresents hydrogen or all:)y! and on: of R*, .
rrolo | I ne- { car pon { .OX1 e,
Cret hyl - 8- et hy RS 208, r%rwmmm%ﬁé picih B epresenty, & 08 0 o

pyrrol o[ 3, 2- h]|Pp§w ‘e 3-0- (carboxyrret hyl ) oxi nme; 1
- met hyl - 8- net hyl'- 5-(%- 8|rre I ul fanmoyl ) phenyl )-6, 7, 8, 9-tetrahydro- |
1 -ethoxycarbonyl-1-

H pyrrol o[ 3, 2- h]i soqui nol i ne- 2, 3- di one- 3- 07(
met hyl et hyl ) oxi ne;
1- net hyl - 8- net hyl - 5- (4- (N, N- di net hyl sul f yIiQ phenyl - 6, 7, 8, 9-t et r ahydr o-

pyrrol o(3. 2-h]isoqui noline-2, 3-di one-3-0 é&t oxycar bonyl nmet hyl ) oxi ne;
8- net hyl - 5- phenyl -6, 7, 8, 9-tetrahydro-1 H{EHeimol o[ 3, 2-h] -i soqui nol i ne-2-3, -

whereinmis 1,2 or 3; and
andnis(,1,2,0r3;

and the remaining of R*', R®, or R™ independently represents hydrogen,
alkyl, hydroxyalkyl, or (CH,).R*; wherein R* is as defined above;

R® represents phenyl, naphthyl, thienyl, or pyridyl, all of which may be
substituted one or more times with substituents selected from the group
consisting of halogen, CF; NO, amino, alkyl, alkoxy, phenyl and
SO:NR™R%; wherein
R5' and R* each independently represents hydrogen or alkyl; or
R® and R™ together with the N-atom to which they are attached form a
saturated 4- to 7-membered, monocyclic, heterocyclic ring, optionally
containing one additional N or O atom; and
“A” represents a ring of five to seven atoms fused with the benzo ring at the
positions marked “a” and “b”, and formed by the following bivalent radicals:
a-NR°-CHy-CHa-b;
a-CH,-NR®-CH,-b;
a-CH,-CH,-NR"p; Y
a-NR®-CH,-CH,-CHz-b; REPLACEMENT SHEET
a-CHx-NR®-CH,-CH,-b; 08 JuL 1999
a-CHa-CHx-NR®-CH,-b;




di one- 3- 0- (car boxynet hyl ) oxi ne; 48 - v e
8- net hyl - 5- phenyl . 6, 7, 8, 9-tetrahydro-1

H pyrrol o] 3, 2- h]i soqui nol-i ne-2, 3-di one- 3-0-(1 igﬂ!ﬂﬂg#"’ﬂ"‘"" ml

- met hyl et hyl ) oxi me; 8- net hyl - 5- phenyl -6, 7, 8, 9-t. o A o

H pyrrol o[ 3, 2- h]i soqui nol i ne- 2, 3-di on? 3- 0- (et hoxycar bonyl net hyl ) oxi ne;

8- met hyl - 5- pheny| ~§. t Qi-teahydr o-

H pyrrol of 3, 2- h]siggﬁ%ﬁ%ﬁﬁﬁ, -di one- 3-0O (i sopropoxycarbonyl met hyl)

oxi me; 8- net hyl aiNRAMOHLH-CHETH-OHL-6t r ahydr 1- 1

H-pyrrol o] 3, 2-h]i soqui nol i ne- (gd one- 3-0-(1 -ethoxycarbonyl-1

- et hyl ) et hyl ox rﬁ‘:‘z’éﬁe@ﬂyﬁé Heby | - 6,7,8,9-tetrahydro- 1

H pyrrol o 3, 2- hki ' RO dwone- 3- O (t-butoxycarbonyl met hyl) oxi ne;
8- et hyl - 5- phenbléﬁg%%%at g"r?‘é'%ff'ﬁ'rbo 1

H pyr r ol o[ 3. 2- haiGHsGHECHeNRP:CHgbpoe- 3- O (N, N- di net hyl car banoyl et hyl )
oxi me; 8-nethyl -5:phenyl 2§, JAeketrahydro-1 -

H pyrrol o[ 3, 2- h?r‘éﬁq'ﬁ%@!gﬁé"gréf‘ﬁow@?ﬁ@o- (N- et hyl car banoyl net hyl )

oxi me; 8. nst hyl - 5- pla®pabreBerdtsSiirb§émn, i 'o? CH.GHJOMY ol o[ 3, 2- h] i soqu

I nol i ne-2, 3-di one- 3- 0-%N— heny@gaﬁamxﬂrret hyl ) 2[c‘gﬂilrr\e\;

8- et hyl - 5- pnarpharmaresticalyaaceptahle salt thereof.

H pyrrol o] 3, 2- h]i soqui nol i ne- 2, 3-di one-

3-0- (N, N-di (2- hydroxyet hyl ) car banoyl net’hyl ) oxi ne;

8- net hylg; 5- hengherficdl Sofpothtiaddudrding to claim 8, represented by the general

H pyrrol o] 3, 2- h]i soqui nol i ne-2, 3-di one- 3- O (nor phol i nocar bonyl net hyl )

oxi me; 8- mefermuls{¥)enyl -6, 7, 8, 9-t et rahydro- 1

H-pyrrol o[ 3, 2-h] i soqui nol i ne- 2, 3digne- |
. 3-0- (et hoxycar bonyl nmet hyl car banoyl m:ﬁ h

wherein R!, R*, R%, R®, R®, and R® are as defined in claim 8.

10. The chemical compound according to claim 8, which is
1-methyl-8-methyl-5-phenyl-6,7,8,9-tetrahydro-pyrroiof3,2-hlisogquinoline-2,3-
dione-3-O-({carboxymethyljoxime;
1-methyl-8-methyl-5-phenyl-6,7,8,9-tetrahydro- 1H-pyrrolo[3,2h}-isoquinoline-
2,3-dione-3-O-{ethoxycarbonylmethyl) oxime; , |
1-methyl-8-methyl-5-(4-(N,N-dimethylsulfamoyi)phenyl)-8,7,8,9-tetrahydro-
pyrrolof3,2-hJisoquinoline-2,3-dione-3-O-(carboxymethyljoxime;
1-methyl-8-methyl-5-(4-(N,N-dimethylsuifamoyl}phenyl)-6,7,8,9-tetrahydro-
1H-pyrrolo[3,2-hlisoquinoline-2,3-dione-3-O-{ 1 -ethoxycarbonyi-1-
methylethyl)oxime; _
1-methyl-8-methyl-5-(4-(N,N-dimethyisulfamoyl)phenyl-6,7,8,8-tetrahydro-
pyrrolo[3,2-hjisoquinoline-2,3-dione-3-O-{ethoxycarbonylmethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro- 1H-pyrrolo[3,2-h}-isoquinofine-2,3-
dione-3-O-(carboxymethyl)oxime;




8- met hyl - 5- (4(NN-di et hyl sul f amoyl ) phenyl ) -5, 7, 8, 9- tetrahydro 1 H
pyrrol o[ 3, 2-h] -i soqui nol i ne- 2, 3- di one- 3- m mlmnnh

8- et hyl - 5- (4- ( NN- di et hylsulfam)yl)phen I ﬂ\ i ydro 1H
pyrroto[ 3, 2-h]i soqui nol i ne-23-di one-3 dréxyéth |)OXInE

8-net hyl - 5- (4- (N, N-di met hyl sul f anoypp henyl) 6,7,8, 9-tetrahydro-1 H

B oty -5 (PR RRer RS £ %S%W%Reny#vgsﬂ@%%%dr 2 onex!

pyrrol of 3 2 @.o.iﬂ.@ufﬁ}j}zLﬂMh?gmygm:r&O (et hoxycar bonyl nmet hyl ) oxi ne;
49 8- et hyl I met hyl sul fano henyl - 6-78, 9-tetrahydro-1 H

pyrrol o[ 32- hqmqui-ﬁwnhenubam.aﬁemh @r H-pyrrolola 2-hisoquinoline-2,3-dione-

Tt nyl -5 (TR RS | 6 7 5 o tetranyaro-1 1

pyrrolo(3, 2- H5phleh @a&y&oﬂm-lpwm oIS 2<Npsoduimolings2 Bydipna+ me;
8- net hyl - 5- (%}gzﬁg N{wg.hrgt hyf%ﬁqubam)y phenyl -6,7,8,9-tetrahydro- 1 | H
§op

pyrrol of 3, 2- B repoxyearkogyimethy) SximeiN, N- di net hyl -

eyl -5 (LS Ry 678 B4BYRRYSIEAH-PYTIRI3 2-plisoayinfine-2.3;ione-

pyrrol o[ 3, Z-M-iﬂ@!hd)ﬁoambn@-%ﬁb eﬁ‘yﬁ”ﬁmepel’l di nocar bonyl rret hyl ) oxi nme;
8- et hyl - 5- (4- (pi peri di nosul't onyl 2 phenyl - tetrahydro

H-pyr r ol of 3, &methyl-5-phenyl-6,7,8,9-te rahydro-ﬂ-l—pyrroio[a a-hllsoqmnolme-z 3-dione-

B ot yl - 6- (O BN PR A B T8 75, ot et anydlro- 1

pyrrol o 3 2- BimapgH5phenPrRe 7, 8 odbrarydrodtH-pyrmoiul 8j2-h]isoduimolings2 Bydionese;  or
3-0O-(N,N-dimethylcarbamoylmethyl} oxime;
B-methyl-5-phenyl-6,7,8,8-tetrahydro- 1H-pyrrolo[3,2-hlisoquinoline-2,3-dione-
3-O-(N-methylcarbamoyimethyl) oxime;
B-methyl-5-phenyl-6,7,8,9-tetrahydro- 1H-pyrrolo[3,2-hjisoquinoline-2,3-dione-
3-O-{N-phenylcarbamoylmethyl) oxime;
8-methyl-5-phenyi-8,7,8,9-tetrahydro- 1H-pyrrolo[3,2-h]isoquinoling-2,3-dione-
3-0-{N,N-di(2-hydroxyethyl)cartbamoylmsthyl} oxime,
8-methyl-5-phenyl-6,7,8,9-tetrahydro- 1H-pyrrolo{3,2-hjisoquinoline-2,3-dione-
3-O-(morpholinocarbonylimethyl) oxime;
8-methyl-5-phenyl-6,7,8,9-tetrahydro-1H-pyrrolof3,2-hjisoquinoline-2,3-dione-
8-O-{ethoxycarbonyimethylcarbamoyimethyl) oxime;
8-methyl-5-(4-(N,N-dimethyisultamoyl)phenyl)-6,7,8,9-tetrahydro-1H-
pyrrolo{3,2-h}-isoquinoline-2,3-dione-3-O-(carboxymethyl)oxime;
8-methyl-5-(4-(N,N-dimethylsulfamoyl)phenyl)-6,7,8,9-tetrahydro-1H-
pyrrolo[3,2-hlisoquinoline-2,3-dione-3-O-{2-hydroxyethyljoxime;
8-methyl-5-(4-(N,N-dimethyisulfamoyl)phenyl)-6,7,8,9-tetrahydro-1H-
pyrroto[3,2-h)isoquinoline-2,3-dione-3-O-(1-carboxy- 1-methylethyljoxime;
8-methyl-5-(4-(N,N-dimsthyisulfamoyl)phenyl-6,7,8,9-tetrahydro-1H-

-pyrrolof3,2-hjisoquinoline-2,3-dione-3-O-{ethoxycarbonylmethyl) oxime;

08 JuL 999




" 8-met hyl - 5- 64- (N. N-di net hyl sul f anoyephenyl ) - 6-7-8-9-tettahydro-1 H

pyrrol o(3, 2-h]isoquinoline-2, 3-di one- 3-0- me g aci d- 2-yl) oxi ne;
or a pharmaceutically acceptable saft her al conpound
according to any of clains 1-10 for use in*the preparatien of a

phar maceuti cal conposition. 12. A pjear maceutical conposition conprising a

th ti I ff ' ' di t

of ol ai s EomtuBS=FE O Eriah b emba et e e SRR 12 L 1
carrier or pifi Bi2-hfisoquisdlinet2,3-¢ibagiz-@L conmpound according to any of
claims 1-10 for the manufacture of a phar maceutical conposition for the

treat nent deyclopropyimethoxycagbenylmeth)oxim@nmal , i ncl udi ng a human, which

di sorder o di L$C7 41 e i ). [ jic acid receptor
ant agoni st g abﬁﬁ@?‘fﬁ“#ﬁ@%‘%@@ﬁﬁﬂ%ﬁ?@ ?r@?%‘%&aﬁ%@eﬁn t he di sorder
or di sease pyfrofo[82-Rlisstinssline2, 3cicns-30-(isopropaxysarbaiylrhethyloximnati sease,
Huntington's di seasesl anyotrophic | ateral scl_eraosi Sp&)ﬁh% schi zophreni a,
Par ki nsoni SnnetpiSade{N,N meélﬂxltsumwlknhqawﬁsﬂa%@rf@!f drortH- A net hod of

Compri ses PXTOEREhpSTIRS 230000 Ao N AR Cheral formuia [orr]
b wherei n Garramoyiethyljoximed "A' have the nmeanings set forth in claiml,
wi th a conpound havj ng. the faormnul
methyi-6-(4-(N,N-dimethylsulfamoyl)pheny}-6,7,8,8-tetrahydro-1H-
pyrrolo[3,2-hlisoquinoline-2,3-dione-3-O-(piperidinocarbonyimethyl)oxime;
g-methyl-5-(4-(piperidinosulfonyl}phenyl-6,7,8,9-tetrahydro- 1H-pyrrolo(3,2-
hlisoquinoline-2,3-dione-3-O-(piperidinocarbonyimethyljoxime;
8-methyl-5-(4-{N,N-dimethylsulfamoyl)phenyl-6,7,8,9-tetrahydro-tH-
pyrrolo[3,2-h)isoquinoline-2,3-dione-3-0-(morpholinocarbonyimethyioxime;
or
8-methyl-5-(4-(N,N-dimethylsulfamoyi)phenyl)-6-7-8-3-tetrahydro-1H-
pyrrolof3,2-hlisoquinoline-2,3-diong-3-O-(4-hydroxybutyric acid-2-yl)oxime;
or a pharmaceutically accsptable sait hersof.

11. A chemical compound according to any of claims 1-10 for use in the
preparation of a pharmaceutical composition.

12. A pharmagceutical composition comprising a therapeutically effective amount
of the chemical compound according to any of claims 1-10 together and a
pharmaceutically acceptable excipient, carrier or diluent.

13. Use of a chemical compound according to any of claims 1-10 for the
manufacture of a pharmaceutical composition for the treatment of a disorder
or disease of a mammal, including a human, which disorder or disease is
responsive 10 giutamic and/or aspartic acid receptor antagonists.
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‘[err] wherein Rlerr] and m have the neanings set forth in claim i,

optionally foll owed by converting the thus ml " Wmﬁ t o anot her
conpound-of the invention or to a phar maceuf m u m e salt hereof
by using conventional nethods. *» £ Lomos o

50

14. The use according to claim 13, wherein the disorder or disease is a
cerebrovascular disorder, lathyrism, Alzheimer's disease, Huntington's
diseases, amyotrophic lateral sclerosis (ALS), schizophrenia, Parkinsonism,
epilepsy, anxiety, pain or drug addiction. '

15. A method of preparing a chemical compound according to any of claims 1-10, -
which method comprises the step of reacting a compound having the general
formula

wherein R', R®> and “A” have the meanings set forth in claim 1, with a

compound having the formula
s’

H,N—O?<U\
HN—O0—R® or {0

(CH,
wherein R® and m have the meanings set forth in E:laim 1, optionally followsd by
converting the thus obtained compound to another compound of the invention
ortoa pharr:iaeeuticatly acceptable salt hereof by using conventional methods.

REPLACEMENT SHEET
08 JUL 1999




PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION

International Bureau
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY PCT)
(S1) Internations} Putent Classifieation & ; {11) Internationat Publication Nomber: WO 98/14447

cam 471104, AﬁlKﬂ mwl, 42% C%,oo) Al {43) International Publication Date: 9 April 1998 (09.04,98)
489 209.09 209‘0(’} (Co7D
457)94, P X

(21) International Application Number: PCT/DK97/00418 | (81) Ded(gltated States: AM, AT, AU, BB, BG, BR, BY, CA,
, CZ, DE, , GB,
(22) Internationa} Filing Date: 1 October 1997 (01,1097 KG, KP, KR, KZ, LX, LR, LT, LU, LV, MD, MG,

(30) Pﬁmt}' Data: KE, Lsi MW, , SD, SZ, UG’ ZW), Burasian patent (AMI AZ,
10805/96 1 October 1996 (01.10.96) DK BY, KG, KZ, MD, RU, TJ, T™), European patent (AT, BE,
1277196 13 November 1996 (13.11.96) DK CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL,

(1) Applieant (for all designated States except US): NEU-
ROSEARCH A/S [DK/DKY; Smedeland 26B, DK-2600

Glostrup (DK). .| Published
With international search report.
{72) Inventors; and

{75) InventorsfApplicants (for US only)s WATIEN, Frank
[PK/DKY; NewroSearch s/s, Smedeland 26 B, DX-2600
Glostrup (DK). DREJER, Jorgen [DK/DK]; NeuroSearch
a/s, Smedeland 26 B, DK-2600 Glostrup (DK),

(74) Common Representative: NEUROSEARCH A/S; Smedeland
26 B, DK~2600 Glosteup (DK).

{54) Title: NOVEL INDOLE-2,3-DIONE-3-OXIME DERIVATIVES

Rt

{(n -—%—R" (n)
R

(57) Abstract

The present invention relates to novel indole-2,3-dione-3—oxime derivatives capable of antagonising the effect of excitatory
arine acids, such as glotamate. More specifically the novel indole-2,3-dione~3—oxime derivatives of the invention may be
described by general formula (), whereln RY represents "Hef”, or a group of formula (II), whetein “Het" represents a saturated
or unsaturafed, 4 to 7 membered, monooyclic, beterooyclic ring, at least one of R, R, and R% independently represents
h;ych'ogen,all:sd,m‘h)vdrm;yalkylanc!:ulc-,mmem’k?‘l R, and R3S independently represents (CH2)R3% wherein R34 represents
hy: catboxy, alkoxycarbony), alkenyloxycarbonyl, alkynylnxycalbonyl cycloalkoxycarbonyl, cycloalkyl-alkoxycarbonyl,
aryloxycarholwl aralkoxycarbonyl, CONR3SR3S, "Het“' wherein n is 0, 1, 2, or 3; and RS represents phenyl, naphthyl,
thienyl, or pyridyl, all of which may be mbstimad UAY represents a ring of five to seven atoms fused with the benzo ring
at the positions madked “a” and *b*%, and formed by the following bivalent radicals: a-NRS-CH»~CHz-b; a~CH2-NR6-CH-b;
#-CHz-CHa-NRO-Y;  a-NRS-CH>-CHz-CHa-b; l—CHz—hmﬁ-cHz-CM a-CHp-CHy-NRS-CHy-b;  a~CHp-CHy-CHp-NRS-b;

2-NRO-CHy-CHo~CH-CHy-b;  8-CHz-NR! 2-CHy-CHy-NR6-CHy-CHp-b;  a~CHo-CHo-CH-NRS-CHy-b; or
#-CHz-CHo~CHo-CHy-NRS-b; wherein RS represents hydmgen. atkyl or CH2CHzOH; or a pharmaceuticaily acceptable salt thereof.

Printed from Mimosa 03/08/1999 12:13:03 page -1-



