OxyPharma AB ALKYL SUBSTI TUTED | NDOLOQUI NOXALI NES The
present invention relates to novel alkyl substituted
wondziiesii noxal i nes of the general formula (1) POMSESI0H000718
R is hydrogen or represents one or nore simlar or
di fferent substituents in the positions 7 to 10
sel ected fromthe group hal ogen, e.g. chloro, fluoro,
brono, |ower al kyl/ al koxy, hydroxy, trifluoronethyl,
OxyPheghbot®net hyl , trifluoronethoxy. R represents
simlar or different C -C al kyl substituents, X is CO
or CH2 , Yis OH NH2 , NH-(CH2 )n -R3 wherein R3
represents |ower alkyl, OH NH2 , NHR4 or NR5R6
wherein R4 , R5 and R6 independently are | ower alkyl
or cycloalkyl and nis an integer of from2 to 4, wth
the provision that when X is CH2 , Yis OH or NH (CH2
)n -OH, and pharmacol ogi cally acceptable salts
SUBSTITHT ED INDOLOQUINOKALINESed
i ndol oqui noxal i nes of the present invention are useful
as drugs and in particular for preventing and/or
The ﬁoﬁ'&ﬂa&it AgverticH re1RHRe t0irfvebaikyl SuBstitu@d RIEY 1h8ﬁa1ﬁ%1v/ of the
%Featln rheunat0|d arthritis (RA) and nmultiple
gm“? .In this specification the term hal ogen
nmeans chloro fluoro or Bfonmo . The term | ower alkyl

neans |inear or branc::.: aI kyI groups with 1 to 4

car bon . <:>
Rﬁii?IZj}—Nﬁ | 0
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wherein

R!is hydrogen or represents one or more similar or different substituents in
the positions 7 to 10 selected from the group halogen, e.g. chloro, fluoro, bromo,
lower alkyl/alkoxy, hydroxy, trifftuoromethyl, trichloromethyl, trifluoromethoxy.

R2 represents similar or different C{-Cy4 alkyl substituents,

X is CO or CHy,

Y is OH, NHo, NH-(CHQ')n-R3 wherein R3 represents lower alkyl, OH, NH,,
NHR* or NROR® wherein R4, R® and RO independently are lower alkyl or cycloalkyl
and n is an integer of from 2 to 4,
with the provision that when X is CHQ, Y is OH or NH-(CHQ)n-OH,
and pharmacologically acceptable salts thereof.

The novel alkyl substituted indoloquinoxalines of the present invention are useful
as drugs and in particular for preventing and/or treating autoimmune diseases, e.g.

for preventing and/or treating rheumatoid arthritis (RA) and multiple sclerosis (MS).



atons, such as nethyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl, tertbutyl, preferably
waorbisyk3@ar et hyl . The term al koxy neans | i near POT/SE2005/000718

branched al koxy groups with 1 to 4 carbon atons such

as nethoxy, ethoxy, propoxy, bsopropoxy, butoxy ,

i sobut oxy, sec-butoxy, tertbutoxy The term cycl oal kyl

nmeans Cs to C cycl oal kyl groups such as cycl opentyl,

In thiy spediftogtion dﬁfﬁ“’?’ebwlgen Asasinsatiler g floepo of beempounds
are conpounds o romul a (| ' th. R. t

re Groube R rePlnd & BB 8D B8 £ 0 tbon

atorfz0BREH RESmeithyl 0sthkH, ropyl, Wuiepyl, Rutyd, dobatydgerc-gungliptert-

and both R are nethyl groups. Apreferred group of
butyb myplunely el 6rsHUAds of fornula (1) wherein Rlis a

The felilhpéf}?{ogg rhédHY B HrBHbraABRES %ﬂ{c?{'&%r?%lb@ i o4 40¢arbon atoms

comnpoun are conpounds of fornul a wherein Yis
suchNREREthesp etherkl, prabesty, RPRIAHORG hatexy) Hobatowy, sec-butoxy, tert-
bu_,Eodissirrjlar | ower al kyl groups. An object of the

fhvention also relates to the conpounds of fornmula (1)

The feﬁm bﬁc&oa:i?:ynmegﬁs CArtotGveeychdzlieyltgrofips sach mearyclopeniy,
t he use of the conpounds of fornula (1) for preventing
CYd%W%W16W?@P§HB§ng aut oi nune di seases especially for
preventing and treating rheumatoid arthritis (RA) and
mul tiple sclerosis (MS) . . 2
A suitable group of compounds are compounds of formula (I) wherein both R< are

methyl groups.

Another suitable group of compounds are compounds of formula (I) wherein Rlisa

halogen group and both R? are methyl groups.

A preferred group of compounds are compounds of formula (I) wherein R!is a chloro

or fluoro group.

Another preferred group of compounds are compounds of formula (I) wherein Y is

NRSRS, especially when R5 and R6 are similar or dissimilar lower alkyl groups.

An object of the invention also relates to the compounds of formula (I} for use as

drugs.

Another object of the invention is the use of the compounds of formula (I) for
preventing and/or treating autoimmune diseases especially for preventing and

treating rheumatoid arthritis (RA) and multiple sclerosis (MS).

The invention also relates to methods for preparing the novel alkyl substituted

indoloquinoxalines.



The invention also relates to nmethods for preparing
the novel al kyl substituted indol oqui noxali nes
WOBAGBKER@AUND Under certain conditions, includi RgTiSE2005/000718
certain disease states, an individual's inmune system
will identify its own constitdents as "non-self, and
initiate an i mune response agai nst "self nmaterial, at
ti mes causi ng nore danage or disconfort as from an
BACKGROWND m crobe or foreign material, and producing
serious illness in an individual. Autoinmune disease
results when an individual's i mune system attacks his
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therefore, desirable. It is believed that rheumatojd
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multiple sclerosis (MS), systemic lupus erythematosus (SLE), etc. Blocking,
neutralizing or inhibiting the immune response, counteracting the consequences of

the immune activity or removing its cause in these cases is, therefore, desirable.

It is believed that rheumatoid arthritis results from the presentation of a relevant
antigen to an immunogenetically susceptible host. The antigens that could
potentially initiate an immune response that results in rheumatoid arthritis might
be endogenous or exogenous. Possible endogenous antigens include collagen,
mucopolysaccharides and rheumatoid factors. Exogenous antigens include e.g.
mycoplasms, mycobacteria, spirochetes and viruses. By-products (e.g.
prostaglandins and oxygen radicals) of the immune reaction inflame the synovium
and trigger destructive joint changes (e.g. collagenase). Rheumatoid arthritis
(involving the destruction of the joint lining tissue) are characterized as being the
result of a mostly cell-mediated autoimmune response and appear to be due

primarily to the action of T-cells (see Sinha et al., Science 248:1380 (1990)).

There is a wide spectrum of disease severity, but many patients run a course of
intermittent relapses and remissions with an overall pattern of slowly progressive

joint destruction and deformity. The clinical manifestations may include



potentially initiate an i mmune response that results
in rheumatoid arthritis m ght be endogenous or
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col I agen, nucopol ysacchari des and rheurmatoi d factors.
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vascu tls pl eur opul monary i nflammations, scleritis,
of mﬁaxmuaitgyndrr nnm,urﬁécbglyalsmsojaﬁénr@r@o(rs pppmafrégalaye and-specific and,

eut ropeni a) 0 an | (K :
there &g gf agse %tea%k}glg RQY efg ; fg d:‘@%é;%glcgg%§%&iseﬁa%’e multiple
effec{sl@B e irAduATCSStEm Ribothet missgys Thwidasetncdmagli¢ated by very
high Il%%léF]PCZanf é%%%ﬁwzg:g&?%lg%gboh@wea? togllcI acl).'lnd$ conne!*ctlve tissue side

effects, as well as immunosuppression which may lead to life-threatening

infections. For this reason, corticosteroids are usually avoided until all other forms
of treatment have failed. See generally, R. Million et al., "Long-Term Study of
Management of rheumatoid Arthritis", Lancet 1:812 (1984).

Cytotoxic and anti-metabolic drugs, such as methotrexate, azathioprine and
cyclophosphamide are non-specifically affecting all rapidly dividing cells and
therefore are associated with bone marrow and gastrointestinal toxicity and
increased incidence of malignancy. In addition, methotrexate treatment of RA has
been reported to induce liver damage and lung disease which may be fatal. See

J. A. Engelbrecht et al., "Methotrexate Pneumonitis After Low-Dose Therapy for
Rheumatoid Arthritis", Arthritis and Rheumatism 26:1275 (1983) and

G. W. Cannon et al., "Acute Lung Disease Associated With Low-Dose Pulse
Methotrexate Therapy In Patients With Rheumatoid Arthritis", Arthritis and
Rheumatism 26:1269 (1983).



norbidity resulting in disturbed daily life of the
patient. Unfortunately, despite considerable
wonvessRsgat i ve efforts there is no cure for RAPCT/SE2005/000718
Establ i shed treatnments of RA are designed to inhibit
ei ther final common pathways of inflammation or
i mmunol ogi cal nedi ators. Both approaches are
non-speci fic and, therefore, are associated with
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D-Penicillamine Therapy", Arthritis and Rheumatism 23:158 (1980). These

problems have led to almost complete abandonment of these drugs in RA therapy.

Other established therapies are cyclosporin and anti-TNF.alpha-antibodies.
However, serious renal toxicity and non-specific immunosuppression limit
significantly the utility of cyclosporin. Due to its ubiquitous role in many cellular
functions, anti-TNF therapy may not be a safe therapeutic strategy for RA.
Development of lupus-like disease has been noticed in some cases. However,

clinical efficacy data show promising results with the anti-TNF approach.

Thus, current therapies for RA are associated with high incidence of serious side
effects. Furthermore, although some medications may offer symptomatic relief, in
many cases, they do not significantly modify the progression of joint destruction.
What is needed is an effective therapeutic approach with lower toxicity such that

the treatment is better tolerated and more appropriate for the.treatment of RA.

The present invention contemplates a new class of anti-RA drug, namely
compounds that produce a reduction in the clinical signs and symptoms of the

disease.
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(NSAIDs) currently used are designed to
non-specifically inhibit prosgaglandin synthesis.
NSAI Ds currently in use nodify or dimnish-but to not
arrest-the inflanmatory response. Acetyl salicylic
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erapi es are cyclosporin and
remiasioh: TNF. al pha- anti bodi es. However, serious renal
toxicity and non-specific inmunosuppression limt
significantly the utility of cyclosporin. Due to its
At prideAtith@dSare @loecudes TNy SC Alldnit Atedications are available to relieve

symptoms in progressive MS. For example, corticosteroids are used to reduce
inflammation in nerve tissue and shorten the duration of flare-ups; Muscle
relaxants such as tizanidine (Zanaflex) and baclofen (Lioresal) are oral treatments
for muscle spasticity; Antidepressant medication fluoxetine (Prozac), the antiviral
drug amantadine (Symmetrel) or a medication for narcolepsy called modafinil

(Provigil) are used to reduce fatigue.

A few other drugs are available for MS that are not directly related to symptom
management but may act to alter the course of the disease. These drugs include
beta interferons (Betaferon, Avonex, Rebif) and glatiramer acetate (Copaxone). These
drugs may have an impact on the frequency and severity of relapses, and the
number of lesions as seen on MRI scans. Some of the drugs appear to have an effect
of slowing the progression of disability. U.S. Patent No. 4,617,319 discloses a
method of treating multiple sclerosis using 1,4-dihydroxy-5,8-bis[[(2-hydroxyethyl-
amino)ethyl]lamino]anthraquinone, which is also known by the generic name

mitoxantrone (Novantrone).



functions, anti-TNF therapy nmay not be a safe
therapeutic strategy for RA. Devel opnent of |upus-Iike
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clinical efficacy data show prom sing results with the
anti-TNF approach. Thus, currepnt therapies for RA are
associated with high incidence of serious side
effects. Furthernore, although sone nedi cations may
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contenpl ates a new class of anti-RA drug, nanely

conmpounds that produce a reduction _in the clinica
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invei@ionemapilis bs fatheuldkat fq:wtwﬁtélﬁad |dlegvdsny a vari et y of
neur ol ogi cal synptonms. Comon signs and synptons of M
i nclude fatigue, psychol ogical and cognitive changes,
Priop@akness or paral ysis of |inbs, nunbness, vision
probl ens, speech difficulties, nuscle spasticity
The dalcfsreﬁt: Briey &g e he %@% meﬁgn&hesﬁ%ﬁapﬁ@ patent
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Appr oxI mat e e people with this di sease have
com[pguags|d¢gcmbqql in BRg7 MO3dhand EP 1 261 344 and the corresponding

US 6 248 742, US 6 465 466 and US 6 333 327. Of the compounds disclosed in

said patents e.g. the compound 2,3-dimethyl-6-(N,N-dimethylaminoethyl)-6H-
indolo(2,3-b)quinoxaline (B 220) has been shown to be a promising compound for

" treating RA and MS in common tests viz. the collagen-induced arthritis (CIA) model
and the EAE model, respectively. However, the compounds according to the present
invention have a surprisingly improved effect against RA and MS in comparison

with B220.

The novel compounds according to the invention can be prepared by the following

general procedures:

The anions of indolo[2,3-b]quinoxalines of formula (a) generated by treatment with a
suitable base, such as sodium hydride (NaH), potassium t-butoxide or potassium

hydroxide in a two-phase system
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synptons stabilize or dimnish. The other half have
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and indolo[2,3-b]quinoxaline-6-yl-acetic acid (c; R7=H) or its salts (e.g.Na) and alkyl

indolo[2,3-b]quinoxaline-6-yl-acetates of formula (c)

R2
N R
ToRs
N (c)
o)
OR’

wherein R7 is methyl or ethyl,
respectively are obtained. The primary amides, indolo[2,3-b]quinoxaline-6-yl-acet-

amides of formula (II)
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many of these therapies are required to be
adm ni stered frequently and sape are very expensive.
Thus, there clearly exists a need for novel and
ef fective nethods of treating N§2 The conpounds of the
present invention may be formulated for oral,
parenteral (e.g. intravenous tramuscul ar or
subcut aneous), dermal, bus ntranasal, sublingua
or rectal adm nistratd y be fornul ated for
adm ni stration bygilg eANor insufflation.
Furt hernore, the compounds according to the prsent
i nvention may al so be forkul ated for sustained
delivery. Prior art T | osest prior art are the
conmpounds described in t 2European pat ent EP 238459
and the correspondi ng US patent 4 990 510 and the uses
of said conpounds described in EP 799038 and EP 1 261
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are made by condensation of the alkyl esters of formula (c) with an excess of the

appropriate amine with or without a solvent.

Examples

In the following experiments the measurements were carried out by means of the

following apparatuses and conditions.

NMR spectra were recorded in DMSO-d solutions at room temperature and using
the signal from DMSO-dg (1H: 8 = 2.50 ppm,; 13¢: 5 = 39.5) as internal standard,
on a Bruker DPX 300 (300 MHz) spectrometer. § values are given in ppm. Melting
points were taken on a Biichi Melting Point B-545 apparatus and are uncorrected.

Solvents were of analytical grade and were used as received.

An indolo[2,3-b]quinoxaline derivative of the formula (a) (1 eq.) is added portionwise

to a slurry of NaH (1.1 eq.) in N,N-dimetylacetamide (DMA), N,N-dimetylformamide
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(DMByoh @ Mgen@t ad /al rh;dol e$tempouadn) at H06CorwdHrGmi ineirt atmosphere

and net t t at | b
(Ar i N SRR P OIBEe SO RSP hbd ) Poiian
portﬁ‘>'91d %@%E%‘c&g&e{@%ﬁ@? ml\llfh@ s@rryéd' ﬂﬁGIO B aBebém(temperature. The
7= or 1ts salts (e. al

reactlna higtar3wh$ &maﬂrzsmuir% netowatééeﬁléffréé weshed wiiawetsr and
drie ob(fgﬁ/"erh gg?héuﬂatol?%rn?ﬁl BPW respectively are

ned e primary am
i ndol o[ 2, 3- b]qU|noxaI|ne 6-yl -acetam des of fornula

t h f t d ' -
e TR T S STy
ie. t$1@|ﬁrbﬂié.6t %@tﬂorogﬁe dﬁ@ﬁhﬁh?&ﬁy&ﬁbﬂ?h?f@ﬂtﬂnduﬂo&; ,Btb]thinoxaline.
are nadae con e
iR Gt Car TERBRS: 80 o s BBt Rad D PR 0%
H),W.86 (@4, Wi}, ot (@ =9 eesy (s,Bxgpl es In the foll owi ng

experlnents t he neasurenents were carried out by neans
of the follow ng apparatuses and conditions.

The novel compounds according to the present invention which are primary amides

of the formula (II)

R2
»
N
Q)
0
NH,

can be prepared according to the following procedure:

A compound of formula b is dissolved in H5SO4 (conc., 10 mL/1 g b) and is there-
after poured out on ice-water and stirred for 5 min. The solid thus formed is
collected and washed with water. The dried solid is treated with hot CHyCl,, filtered

and washed with more CHyCly and dried to give a compound of formula (II).

The following compounds were prepared in this manner:

Compound A

2,3-Dimethylindolo[2,3-b]quinoxaline-6-yl-acetamide (R1=H, R2=CH3, X=CO,
Y=NHy)

Yield: 72%; !H-NMR &: 8.38 (d, 1H), 8.16 (s, 1H), 8.05 (s, 1H), 7.70 (m, 2H), 7.59



NMR spectra were recorded in DMSO- CL solutions at room
tenperature and using the signal fromDVEO <% (1H d =
wa2ei/ippmy 13 C d = 39.5) as internal standar @CT/SE285/000718
Bruker DPX 300 (300 MHz) spectroneter d values are
given in ppm Mlting points were taken on a B chi
Mel ting Point B-545 apparatus and are uncorrect ed.
Sol vents were of analytical grade and were used as
(d, Y &4, 1), 7riddsolH).35.08 dsi 2 &30 &, @&l)i vat i ve of
the formula (a) (1 eq.) is added portionwi se to a
slurry of NaH (1. 1 eq.) in N, N-dinetylacetam de
n_ngBN N-di met yl f or mam de(DMF) or DMSO (5 ni/ 1 ol

9-CBlornl Do La L gaol o B raOR B baeapiras [ 0l f2-CHg,

X= C]g %NHQ}S added i n one porti on The resul ting reactl on
turﬁls stirred for_ 20 oom t enper at ure

Ylelde@@%b ohl-NMR 81 828§, £ Hhal- 99 &o]ﬁ)ec?’ 9P {o Ml 6r05-7. B (m, 3H),
i g heg d driedt
7.07 g:ls Ii-ﬁ > O\fga@o Y%h?bwl%eﬁnm irlsechl grgl Y(ra] ?or mul a

(a) the follow ng conpound of fornula (b) is obtained,

Co | .Oe e product
0- 2, 3-di net hyl - 6- cyanonet hyl - 6i

2,3- Ifinieﬂﬁbﬂl-@[ﬂﬁ,oﬁo-bﬂuﬁblbmxaﬂ]thﬁoxédhlﬁé-ﬂ—yl&&%aﬂﬂﬂe @&F‘Z&Q@CHS,
1H-NI\/R 8.36 (d, IH), 8.04 (s, IH, 7.99-9.94 (m

X=C8Y=Ntigls (dd, IH), 5.75 (s, 2H), 2.53 (s, 6H) The

Yiel @0y, wm@gm@cmmmgat ®. Ih@icprm)eetm FVQIHI)I PR6 (s, 1H),

which are primary am des of the f ormul a can
7. 70 s i ed- @c%eﬁ%ﬁ%g?ﬁ{b 73R (5 dH) o Ri Gy Sp?Hée%lépés @H
conpound of forrmula b is dissolved in H2SO4 (cone, 10

m/ 1 gb ) and is there
The new secondary amides of the formula (III) according to the present invention

R2

R2

can be prepared by the following procedure:

An indolo|[2,3-b]quinoxaline derivative of formula a (1 eq.) is added portionwise to a
slurry of NaH (1.1 eq.) in DMA, DMF or DMSO (5 mL/1 mmol a) at 30°C under an
inert atmosphere (Ar or Ny) and stirred for 30 min. Alkyl bromoacetate (1.1 eq.) is
added in one portion. The resulting reaction mixture is stirred for 20 h at room
temperature. The reaction mixture is then poured into water, filtered, washed with

water and dried to give a product of formula (c).



after poured out on ice-water and stirred for 5 mn.
The solid thus fornmed is collected and washed wth
woaveri237ine dried solid is treated with hot CHRCIBE2005/000718

filtered and washed with nore CH2ClI 2 and dried to give

a compound of forrmula (I1) . The follow ng conpounds

were prepared in this manner: npound A

2, 3-Di et hyl i ndol o[ 2, 3- b] qui noxal i ne-6-yl -acetam de (R
WhdrhetR? brOHbacedtEDs u¥eds? the ikl hro@égetake MR RE is 9-fluoro

a8 Sl e R o (7
(s, 2H), 2.50 (s, 6H); Conpound B _ _
MetBy AR Ry L Oeomyndelid, > Ka IR Y LFERlE 6%
vieldH7MRNip. B 522669¢; HI.NMRY & $6 (dd‘,i)ugk%b (sS.1iHhyHy 91 (s, 1H),
65.7.50 (m 3H) . 7,07 6 (s 2”48

7 QH%{

, 7. bs, IH), 5. : ,

7.8% &1d, 6H); 7 @hisbuht).S-41 (s,(2H), 3.6';2 (s, 3H), 2.50 (s, 6H).

2,3-Di et hyl - 9-fl uor o-i ndol o[ 2, 3- b] qui noxal i ne-6-yl -ac

etamde (R 1=F, R2 =CH3 , X=CO, Y=NH2 ) Yield: 32%
TheMeto3d&ry3iRides,;of TotnhivA (@ll) Seltheqddbtainiehl by8Bmeans sf thdfjollowing

7.86 (s, IH), 7.70 (s, IH), 7.65-7.55 (m 2H), 7.29
proqedureyy ' 5 05 (s, 2H), 2.50 (s, 6H). The new secondary

am des of the fornmula (I11) according to the present

i nvention

A compound of formula c is added to the appropriate amine (10 mL/0.5 g c) at
reflux and is finally refluxed for 4-15 min. The reaction mixture is allowed to cool to
room temperature whereupon water is added. The solid formed is filtered and

washed with water, dried and treated with hot ethanol and filtered, and again

washed with ethanol and dried to give a product of formula (III).

The following compounds were prepared in this manner:

Compound D

2,3-Dimethyl-6-(N, N-dimethylaminoethylamino-2-oxoethyl)-6 H-indolo[2,3-
blquinoxaline (R1=H, R2=CHg, X=CO, Y=NH-CH,-CH,-R3; R3=NR°RS;
RO=R6=CHj)

Yield: 63%; 1H-NMR &: 8.33 (d, 1H), 8.27 (t, 1H), 8.02 (s, 1H), 7.85 (s, 1H), 7.70
(t, 1H), 7.58 (d, 1H), 7.39 (t, 1H), 5.09 (s, 2H), 3.17 (q, 2H), 2.49 (s, 6H), 2,32
(t, 2H), 2.14 (s, 6H);

Compound E
9—Chloro-2,3-dimethy1~6—(N,N—dimethylaminoethylamino-Z—oxoethyl)—6H—indolo—
[2,3-b|quinoxaline (R1=Cl, R2=CHg, X=CO, Y=NH-CH,-CH,-R3; R3=NR°RY;
R5=R0=CHj)

Yield: 58%; LH-NMR 5: 8.29 (d, 1H), 8.23 (t, 1H), 7.98 (s, 1H), 7.82 (s, 1H), 7.71
(dd, 1H), 7.61 (d, 1H), 5.09 (s, 2H), 3,16 (q, 2H), 2.47 (s, 6H), 2.28 (t, 2H), 2,12
(s, 6H);



can be prepared by the foll ow ng procedure: An

i ndol o[ 2, 3-f o] qui noxal i ne derivative of fornmula a (1
weqo)s/ies74added portionwise to a slurry of NaH eaT/SE2005/000718
eq.) in DVA, DM or DVMSO (5 nL/ 1 mmol a ) at 300C

under an inert atnosphere (Ar pf N2 ) and stirred for

30 mn. A kyl bronpacetate (1. 1 eq.) is added in one
portion. The resulting reaction mxture is stirred for
Con@fduindall room t enper at ur e. The reaction mxture is then

9- Cg]?) ?d? Iéplajlevlﬁyqtg fAd %l%g %%)A%é?xoe(tfll\%l Wnc?ol(t)[%r%d blquinoxaline

1*@10![&?&@{@0%([:@ VSHH-@5l,t OHal br onpacet at e and R
Ylelglo?h{ﬂ; a%ﬁ]&lgﬁﬁagd%g’t%aldﬂéaltg% thleH HOPE PR 18, 773

hyl t | I I S
oy S s 1) oL s 900 d Mg g

(s6(PBd IH), 8.05 (s, IH), 791(s IH), 7.82 (dd, IH),
7.62 (dt, IH, 5.41 (s, 2H), 3.65 (s, 3H), 2.50 (s,
6H). The secondary am des of fornmula (lI11) are then

Conmggatuadn@d by neans of the follow ng procedure: A

2 A o DA OR19 05 B o e
2, SKE&hiﬁt&thl@I(RLE5R2#OH 3T e OtE aCN T HY XAHE-RS; $23a=INR§E&j

cool to roomterrperature wher eupon water i s added.
te_
RO=RSeCEHR)i d formed is filtered and washed with water,

viel@' 584, 81 Mleéhﬁfb W MRts: & feuaabo &ﬁd3ﬁy I7.8484, 1@)%17 59-7.53

agai n’ washed wi th ethanol and dried I ve a product

(m, BF) f PP a2I), 13- §9 (0, TH), ReP4 bwi 14, 8c7r9p@u i, 26pds, 1), 2,31
t, 2B epausd byt his manner:

Compound H

2,3-Dimethyl-6-(aminoethylamino-2-oxoethyl)-9-fluoro-6 H-indolo[2,3-b]quinoxaline
(R1=F, R2=CHg, X=CO, Y=NH-CHy-CHy-NH),)

Yield: 88%; Mp: 269-271°C; 11 NMR &: 8.26 (t, 1H), 8.13 (dd, 1H), 8.04 (s, 1H),
7.88 (s, 1H), 7.68-7.56 (m, 2H), 5.12 (s, 2H), 3.07 (q, 2H), 2.57 (t, 2H), 2.50 (s, 6H).

The new secondary amides of formula (IV)

R2

R2
A
Z N

0] ,RS

HN—(CHyp)i—N
Re

(V)

wherein R!, R?, R3, R5 and Ré and n are as defined in formula (I)



Conpound D 2,3-Dimethyl-6-( N
N-di m et hyl am noet hyl am no- 2- oxoet hyl ) - 6H - i ndol o[ 2, 3-
woposimemal i ne (R 1=H, R2 =CH3 , X=CO Y=NH CHRCTSE®05/000718
-R3; R3=NR5 R6 ; R5 =R6 CHS Yield: 63% 1H NWR d:
8.33 (d, IH), 8.27 (t, IH, ,92 (s, IH), 7.85 (s,
IH, 7.70 (t, IH, 7.58 (d, |1—|) 7.39 (t, IH, 5.09
(s, 2H), 3.17 (g, 2H), 2.49 (s 6H), 2,32 (t, 2H), 2
can alsé b(eSpreﬁkl)ed S tipofolidwing g@indrat alt@rihtivie mewtddyds Gae( following
-di m et hyl ar ni noet hyl am i no- 2- oxoet hyl ) - 6H i ndol o-
exaH[Péee“ &%‘ieﬁoxal ine (R1d, R =CH3 , X=CO Y=NH CH2
-R3 ; R3 NR5R6;R5 =R6 CHS)YieId 58%

1H-NI\/R 8290(ﬁd 8.23 (t, IH,
The mrgqsqog1d1mggnd 13 ziqympq;ﬁlqu@}_vafta/e fq.q}nulg a@él (eg was added
port%JﬁDzvlsbc% l%oflﬂ'r% %H\T'xgHZ(SQq )(ﬁl DFIA or BVEO ((5 mlg)'!) mrdolfdrmula a) at
Cgumémaﬁarﬁa@mpﬁphh}el (A6 of Ao iamdesthryedifer HdmnoRddelaye-N-(2

dlme%h qépiluggeiﬁyli) ﬁbsgta‘# g? gygﬂqylgriﬁ'\&%g_ )‘?Ighg;.)gﬂ%@atll% N'_e"a%lt was

prep8redifad Hesdrihed By 8anthez &tfl,, J Hdefmycl. IG)h,errY 33: 6T -304 (1994))
was gg%efi {rhgg? H})rtlén 5’1;116( fesu%tllﬂg g%cggn(@ugcgpﬁ was (s%1rrecwo‘r 20h at

40°C and then poured into water, filtered, washed with water and dried. The solid
was acidified by treatment with hydrochloric acid and thereafter filtered. The filtrate

was basified by treatment with sodium hydroxide and the solid formed was isolated

by filtration, washed with water and dried.

Compound J
2,3-Dimethyl-6-(N, N-dimethylaminoethylamino-2- oxoethyl) -9-fluoro-6H-indolo[2,3-

blquinoxaline

Yield: 89%; Mp: 242-243°C.

The new carboxylic acid of the formula (V)

OH

wherein R! and R? are as defined in formula (I)

can be prepared according to the following procedure:

General procedure

The appropriate indolo[2,3-b]quinoxaline derivative of the formula (a) (1 eq.) was

added portionwise to a slurry of NaH (1.1 eq.) in DMA or DMSO (5 mL/1 mmol a) at



ir aethyla

Compound G 2, 3-Di met hyl - 6-( -
I | uoro-6i :f-indol o-

pi i noet hyl ai ni no- 2- oxoet hyl ) -9-f
wp20B4b3gui noxal i ne (R 1 =F, = 3, X=CO V¥eNSELids/B00718
-CH2 -R3; RB=NR5R6, RS =R6 =CH 3 ) Yield: 51%
Mp: 241-242C, 1 HNWR d: 8 . -8.00 (m 3H), 7.84 (s,
IH, 7.59-7.53 (m 2H), 5.09 (s, 2H), 3 . 19 (q, 2H
2.94 (s, IH, 2.79 (s, IH, 2.50 (s, 6H, 2,31 (t,
30°C 2Ader an inkht éﬁmo@ﬁe{e WTD@N )Iialhﬁ stirred for 30 minutes, whereupon

2, 3-Di met hyl - 6- (ai ni noe rn 2
sodivgn @hlqrﬁggeptgfez 13£ @Fd l)’?’%ﬁ)@(%‘%/‘?q? L o; OXO ﬁ?lltﬁ.g ?ac{mn

mlxtuljg'%vﬁ_%u%ki' fglg bbHdt ro %era%%d ﬁﬁ@l@ﬁ@ouﬂﬁ] 1?11& G@,ter

88..2266 ((tt, IH, aﬁl
ac1dlﬁecDMt(thC|l H}lter?sdgg(aebed piph wateggd me@@n@,ﬁecw@} iged ( I%F)
(s, 2H), 3.07 (g, 2H), 2.57 (t, 2H), 2.50 (s, 6H). The
new secondary ami des of fornmula (1V) wherein R1, R 2
ComQOLRcBK R5 and R 6 and n are a s defined in formula

2,3 1SS o Ree RO 2SRRGB g Bl
yleld: EFgS% ?? blﬁinmmrlrequgd,u 1H4), 8.34 (s, le) 8.03 (s, 1H), 7.89 (s,
ui noxal i_ne riv
1H), 837 vids(ra H S (3.l 2650 5 4y @rpggg&?y@ﬁa ()3 ((eé )
in DVA or DMSO (5 nL/ 1 mmol forrrulaa) at 30 C under

an inert atnosphere (Ar or N2) and Stll rred,for 30 mn.
The @svChdrayhe (E2id of et foyinaa AGevirsriejmRetan Be arc as detined in

formuYad(rI Ocal}{ alrsoqae Igr]epgr&gbgr ﬂ(J Qleﬁeﬁh kykAldtRR headrMs WaSfollowing

example illustrates:

Il %@Q

Methyl 2,3-dimethyl-9-fluoro-indolo[2,3-b]quinoxalin-6-yl acetate (1.65 g) was
stirred in ethanol (30 mL) with aq. NaOH (5%; 30 mL) for 24h. The reaction mixture
was acidified with aq. HCI (1M). The solid thus formed was filtered, washed with

water and dried.

Compound L

2, 3-dimethyl-9-fluoro-indolo[2,3-b]quinoxaline-6-yl-acetic acid

Yield:1.54g (97%); l1{-NMR &: 14-13 (bs, 1H), 8,06 (dd, 1H), 7,93 (s, 1H), 7,80 (s,
1H), 7,75 (dd, 1H), 7,56 (m, 1H), 5,21 (s, 2H), 2,43 (s, 6H); Mp: 317-3 18°C.

The compounds according to the present invention were tested according to the
following models for evaluation of the effect against rheumatoid arthritis and

against multiple sclerosis.

Collagen-induced arthritis (CIA) in mice is widely used as an experimental model for
rheumatoid arthritis (RA) in humans. CIA is mediated by autoantibodies which bind
to a particular region of type II collagen, such as CB1 1 (CNBr-digested fragment of
type II collagen).



prepared as descri bed by Sanchez et ah, J .
Het erocycl. Chem, 31: 297-304 (1994)) was added in
woneospasiion. The resulting reaction m xture WRET/SE2005/000718

stirred for 2Ch at 40 C and then poured into water,

filtered, washed with water apd dried. The solid was

acidified by treatnent with hydrochloric acid and

thereafter filtered. The filtrate was basified by
Antitdd3aineEiteMAIA c&@dﬂ)mmdw:ddd)yi itenpection loé asmlrmbinatipnwd 4

diffelgv}ﬁ!ay% éllagr? | aqﬁjglﬂ%_l I'H‘ g?%ﬂg‘ﬁA@d% genera%ed %

Arth%%@h%m@ﬂcﬂiger@ﬂiylb)‘id@ma 841t Bnesxcoet hyl ) - 9-f 1 uor o- 6H-i n
o[ 2,3- b]quinoxaline Yield: 89% My:. 242-243C. The
new carboxyllc acid of the forrrula (V) wherein R and R

Thre@o8 12 nffd &%Gﬁﬂﬁfz o%&&%&@g&h& Qec1RERPA 88thin an 84 amino

accor di ng to t ow ng procedure: Ceneral
acid pes:deei firag T, bp@@ dtirel stnelléstdotlofitpgenis]fragmentatf thipe 11 collagen)

ve of t for | q
of C]%ﬁ g ij'%he 2% Irﬁ?‘?t)? x%lftlg ﬁéﬁq g‘P:‘ﬂg 1)) I?P@%rt%ﬂ%&&all 4 mAbs
reco@l\&‘@tﬁéﬁcéﬁderﬁedlﬁpﬂtoﬁes) slatraQ g md:ers speciesanfttype II collagen and
at nospher.e tlrr nm nut es,
Cros%é?"eﬂ’&l?ﬁl@ggog?ﬁlﬁﬁp %“éi Tf‘éoépa)ge%as added in
one portion. The resulting reactlon m xture was
stirred for 2Ch at roomtenperature and finally

A coglsted) ol monogleral rnEHOYE RrHEPSd { Thase B i(REERisRAps flone or
in cofbifbtio iBd LARE L PESLA IH#RE see)arthritis within days instead of

weeks (classic CIA model).

Reference is made to Fig. 1.

1. Advantages of the Antibody-Induced Arthritis Model

e Arthritis develops in mice within 24-48 hr after an iv. injection of
arthritogenic mAbs alone or after an injection of LPS following a
subarthrltogemc dose of mAbs. In both cases, arthritis pers1sts for at
least 2-3 weeks or more and leads to ankylosis. _

o Arthritis is induced not only in CIA-susceptible DBA/1 and B10.RIII
mice, but also in some CIA-resistant mice, such as Balb/c.

e This model is ideal for screening anti-inflammatory therapeutic

agents.

This model is ideal for studying inflammatory mediators such as cytokines,
chemokines and metalloproteinases and other factors such as the role of bacterial

flora and their by-products in triggering and exacerabating arthritis.



Compound K

2, 3-Di net hyl - 9-chl or o-i ndol of 2, 3- b] qunoxal i ne- 6-yl
weaceeatsite3aci d Yield: 0.77 g (45%; 1H NVR 13. 29P(DSE2005/000718

IH, 834 (s, IH, 803 (s, IH, 7.89 (s, IH,

7.83-7.75 (m 2H), 5.26 (s, 2H), 2.50 (s, 6H); M:

331-332C. The new carboxylic acid of the formula (V)

wherein R and R are as defined in fornmula (1) can al so

ComPEristrEpPaetheRYict (A ged eiAb-LRBtiadnaéd ugthritishod as the
ol l owm ng exanple illustrates: Methyl
2, 3-di net hyl - 9-f | uor o- ndol o[ 2, 3- b] qui noxal i n- 6-yl

(A) Aag&tlﬁa&f 3. Iﬁéngaloﬂﬁl)saﬁﬁlbécﬁgéjtd {10 a6I0dgen3Onid) ks Whjkted

for 24h he reaction m xture was

mtraacmms‘ly ed dm't 0 feltpwaddby aniptrappetonse] gueipn pbkhRe é5%%}, on day
o AL RIS 1l I g, SO, g
effec’tgii dE)fgteal;c‘,jdacd‘ni)’mehtx‘]is7 wélé Bé glet@Tned i dyRY Os_tﬁO]?BiS(t tﬁ@rmamgn and
bone, ci.q)graéiatggq rvm be |161<’)re5é’1§1_h|_1ﬁ(:g|1?1t %;l)d%yzl %n(% E‘Ly ()2]_]0 &%b&ﬁg‘w‘n)

317-318C. The conpounds according to t he’ pr esent
i nvention were tested according to the follow ng

(B) AwdenticraHagsnrindisesaghtitifie ef f ect agai nst rheumat oi d
arthritis and against multiple sclerosis.

Refer@olct agysradertduigd2arthritis (CIA) in nmice is widely
used as an experinmental nodel for

Measurement of arthritis. Hind paw thickness, left and right of each animal (9
animals in each group) was measured in mm on study days O (base-line), 7, 9 and
11 using a Mitutoyo Electronic Digital Caliper. Hind paw thickness in animals after
administration of Compound H, Compound E and Dexamethasone (positive control)
was found to be highly éignificant lower vs vehicle control (corn oil). Dexamethasone
is a cortisone which suppresses inflammation and normal immune response, and is
used systemically and locally to treat inflammatory disorders. Patients are for safety
reasons treated with short courses of cortisones to bring the inflammation under
control in the window between starting the DMARD or DMARD combination and the

likely response time.

"day0 day7 day9 dayll

Corn oil 2.2 33 33 3.2
B-220 | 2.2 3.1 3.0 2.8
Comp. C 2.2 3.1 3.0 2.8
Comp. H 2.2 2.5 2.5 2.5
Comp. E 2.2 23 23 23

Dexamethasone 2.2 2.3 2.3 2.3



rheumatoid arthritis (RA) in humans. Cl A is nediated

by autoanti bodi es which bind to a particular region of
woypes/iks74col | agen, such as CBIl (CNBr-di gest edPETA8205000718

of type Il collagen). Anti body-nedi ated CI A can be

i nduced by iv injection of a gonbination of 4

di fferent nonocl onal anti bodi (Art hrogen-Cl A(r) mAb)

generated by Arthrogen-Cl A(r) nouse B-hybridoma cell

ReferkhBeSs mEAEE6 Feé. 4.he mMAbs recogni ze autoantigenic
epitopes clustéred wthin an 84 am no acid residue

fragment, LyC2 (the smallest arthritogenic fragnment of

Note :m{céliv&% ?!(JF?%EB%JHE FBhd baBthdiigsdiidraiRd kB@ehisves for B

[mportantly, all 4 mAbs recognize
220 diitecompeanddd] reppecpely sveatapdedoh otfer ous speci es of
type Il collagen and crossreact with honol ogous and
het er ol ogous type Il collagen. A cocktail of 4 ‘
Fig. 31ONO&h p @4lluieb ¢aing)sofetiad ysed thitkees meaduretidheonghout the

o LB _
et 8 i PSSR} S LIS S S LES 580 i

1893k 0B)AepRsRk) subciehss Rixcaithmismegoh of B-220 hnalogues,
once (EHIE o) D e e dend ATt i ti s Model  ooes

Dexafuathasenes (nositiiesipntral) o earnygil egative gantplaf ter an
iv. injection of arthritogenic mAbs alone or after an
injection of LPS follow ng a subarthritogenic dose of
Studfedhssing B totike oasies of NS, lxpeiimepéalsillorsiciencephalomysiitis (EAE)

(MVO%&,SE.\%?,e é(tsaﬁrpr%‘éf Eli%.ngiélg gg’ f&‘,‘i‘%‘ V1|9%§l') Sswanborg, R.H., Clin.
Immunol. Immunopathol. 77:4-13 (1995); Martin, R. and McFarland, H.F., Crit.
Rev. Clin. Lab. Sciences 32:121-182 (1995)), have been useful in characterizing the
immune response in a disease similar to MS. EAE can be induced in several strains
of mice by subcutaneous (s.c.) injection of myelin proteins such as myelin basic
protein (MBP) or protéolipid proteins (PLP) in the presence of Freund's adjuvant.
Adoptive transfer studies in the EAE model demonstrated that CD4+ T cells from
mice immunized with MBP or PLP could transfer disease to naive mice suggesting

that EAE is a T cell-mediated disease.

The results presented are generated in the EAE model as follows: The model
consists of a sensitization period, induced by the single subcutaneous (SC) injection
of PLP emulsified in Complete Freund's Adjuvant (CFA) on day O of the study,
followed by intraperitoneal supplemental immunostimulation with Pertussis Toxin
och day 0 and 48 hours later. The test items were administered by 1x daily repeated
dosing sessions throughout 10 successive treatment days (days 0-9). However,
Copaxone was administered every two days from day O to day 18i.e. 10
administrations, cf. Fig. 5. All animals (10 in each group) were examined for signs of
any neurological responses and symptoms prior to EAE induction (day 0) and
thereafter on a daily basis throughout the 21-day observation period. EAE reactions
were scored and recorded according to a classical 0-5 scale in ascending order of

severity (grade 0, normal to grade 5 moribund and/or death).



Arthritis is induced not only in ClA-susceptible DBA
1 and B10.RIIl mce, but also in sonme Cl A-resistant
woiels/1234¢ch as Bal b/c. This nodel is ideal foOPCT/SE2005/000718
screening anti-inflamuatory therapeutic agents. This
nodel is ideal for studying ip@lannatory medi ators
such as cytoki nes, chenoki nes"and netal | opr ot ei nases
and ot her factors such as the role of bacterial flora
Referdife id@iddey-mgogluct s in triggering and exacerabating
arthritis. Conparison of authentic Cl A and mAb-LPS
Fig.4' Mgéﬁg ?go N Cliflical é%or@n% eBkérakd tRfoueHBRMARE @lalay observation
peﬁoﬁnt' les to type Il colTagen (2ng) is injected
I'ntravenously on day O foll owed by an intraperitonea
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égradation will be nore significant on day 14 and day
2 1 (not shown). (B) Authentic coll agen-induced
arthritis. Reference is made to Fig. 2. Measurenent of
arthritis. H nd paw thickness, left and right of each
animal (9 aninmals in each group) was neasured in nm on
study days O (base-line), 7, 9 and 11 using a Mtutoyo
El ectronic Digital Caliper. H nd paw thickness in
animal s after adm nistration of Conpound H, Conpound E
and Dexanet hasone (positive control) was found to be

hi ghly significant |ower vs vehicle control (corn oil)
Dexamnet hasone



is a cortisone which suppresses inflammuation and
normal i mmune response, and is used systemcally and
woaesihy410 treat inflammtory disorders. Pati @aTSE2008000718

for safety reasons treated with short courses of
cortisones to bring the inflagpati on under control in
t he wi ndow between starting the DVMARD or DVARD
conbi nation and the likely response tine. day 0 day 7
day 9 day 11 Corn oil 2.2 3.3 3.3 3.2 B-220 2.2 3.1
3.0 2.8 Comp. C2.2 3.1 3. Vi Comp. H 2.2 2.5 2.5
2.5 Conmp. E 2.2 2.3 2.3 2. nmet hasone 2.2 2.3 2.3
2.3Reference is nade to Fig. 3. Note: The curves for
co und E and xamet hason Dex nd the curves for

1. @%sgﬁateeﬁ ﬂ%ulé,ox?'ggﬁé’ilfﬁg%}lgg gF/erI ap each ot her.
Fig. 3. Mean group values (nm of hind paw thickness
nmeasur ed t hroughout the entirer2ll-day observation
period in the mAB/ LPS-i nduced{arthritic mce follow ng
once daily (day 0-5) repea SuRtut aneous

agues, Dexamet hasone

(positive cont r%
Studies using a Iy s of M5, experime(ya

wherein
Rlis hydrogen or represents one or more similar or different substituents.

in the positions 7 to 10 selected from the group halogen, lower alkyl/alkoxy,
hydroxy, trifluoromethyl, trichloromethyl, trifluoromethoxy,

R2 represents similar or different C;-C4 alkyl substituents,

X is CO or CHo,

Y is OH,.NHQ, NH-(CHQ)n-R3 wherein R3 represents lower alkyl, OH, NHo,
NHR# or NRPR® wherein R4, RS and R® independently are lower alkyl or cyclo-
alkyl and n is an integer of from 2 to 4,

with the provision that when X is CHog, Y is OH or NH-(CHy),-OH,
and pharmacologically acceptable salts thereof.

2. An indoloquinoxaline according to claim 1 wherein X is CO and Y is OH or

NHg and Rl is a halogen atom.

3. An indoloquinoxaline according to claim 1 or 2 wherein Rl is a chloro or

fluoro atom.

4. An indoloquinoxaline according to claim 1 wherein X is CO and Y is

NH-CH,-CHy-R3 wherein R3 is NH, or N(CHg)o.
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di sease simlar to M5. EAE can be induced in several
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follows: The nodel consists of a sensitization perjod,
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10. A compound of formula (I) according to claim 8 for preventing and/or

treating multiple sclerosis.

11. A process for preparing compounds of the general formula (I) wherein Rl,
R2, R3, R4, R5, R6, X and Y are defined as in claim 1 wherein anions of a

compound of formula (a)

are alkylated by a-halogenated alkyl nitriles or a-halogenated alkyl esters
respectively, whereby 6-cyanomethylindolo[2,3-b]quinoxalines of formula (b)



were scored and recorded according to a classical 0-5
scal e in ascending order of severity (grade 0, nornal
woOao@rias@1 5 nori bund and/ or death). Reference PET/SEZ®S5/000718
to Fig. 4. Fig.4 Mean group EAE clinical scoring
observed t hroughout the 21-day~,observation period.
Reference is made to Fig. 5 Fig.5 Mean group EAE
clinical scoring observed throughout the 2 1-day,
observation period. CLAIMS 1. AR*ubstituted
i ndol oqui noxal i ne of formul a{l) gherein R is hydrogen
or represents one or nor a or di fferent
substituents in the posi 'S to 10 selected from
t he group hal ogen, f yl / al koxy, hydro&8),
trifluoronethyl R’ |oronmethyl, trifluoronethoxy, R
represents simlar diNf ferent Cl-C4 al kyl
substituents, Xis COor/CH2 , Yis OH NH2 , NH(CH2 n
-R3 wherein R3 repres s lower alkyl, OH NH2 , NHR4
or NR5 R6 wherein R4 N R5 and R6 independently are
| oner al kyl or cycloalkyl and n is an integer of from

AN I E T AR
alky? #hdSiof218L Aghinoxaline-6-yl-acetates of formula (c)

Q

R2
R2
N
Q)
RL{E?EI:j?FﬂN ()
o]
OR?

wherein R7 is methyl or ethyl,
respectively are obtained whereafter the compounds of formula (b) give the

primary amides, i.e. indolo[2,3-b]quinoxaline-6-yl-acetamides of formula (II)
R"‘m N (1)

by acidic hydrolysis in a strong acid, such as sulfuric acid and the compounds

of formula (c) give secondary amides of formula (III)




2 . An indol oqui noxal i ne according to claim1 wherein
Xis COand Yis OHor NH2 and R-*- is a hal ogen atom
wa@G 2008n2371dol oqui noxal i ne according to claim1 ®8CTAE2005/000718
wherein Ris a chloro or fluoro atom 4. An
I ndol oqui noxal i ne according tQ claim1l wherein Xis CO
and Yis NH CH2 -CH2 -R3 wheréh R3 is NH2 or N(CH3 2
. 5. An indol oqui noxal i ne according to any of clains
1-4 wherein Ris methyl in positions 2 and 3. 6.
Acompound of formula (1) according to any of clains
1-5 for use as a drug. 7. Amhaﬁﬂaceutical conposition
whi ch contains a conpound of f/ormula (1) according to
any of clains 1-5 together N optional solvents,
carriers and adj uvants. y8- und of formula (I)
according to any of cl af for preventing and/ or
treating autoi I s. 9. Aconpounﬁ f formula
(1) according Roy | r preventing a or
treating rheumatore arthritis. 10. Aconpound of
formula (I) according to claim8 for preventing and/
or treating multipl ¢l erosis. 11. Aprocess for
preparing conpounds of \the general forrmula (1) wherein
R, RR>RJ 56 an( Yare defined as in claim1l
wherei n anions of a

by condensation of the alkyl esters of formula (c) with an excess of the

appropriate amine with or without a solvent.

12. A process for preparing compounds of the general formula (IV)
R2
R2

(V)

wherein R1, R2, R3, RS and Ré and n are as defined in claim 1, wherein anions

of a compound of formula (a) is reacted with an alkylation reagent of formula

(Vi)

~(CHan—N,
Hal/jg 6

(V)

wherein Hal is a halogen atom
and the solid thus obtained is acidified, filtered and the resulting filtrate is

basified, which gives the compound of formula {IV).




conmpound of formula (a) are al kyl ated by a-hal ogenat ed
al kyl nitriles or a-hal ogenated al kyl esters
woespaesisvel y, wher eby PCT/SE2005/000718
6- cyanonet hyl i ndol o[ 2, 3-f o] qui noxal i nes of formnula
(b) and indolo(2,3-b)quinoxallgg 6-yl -acetic acid(c;
R7=H) or its salts(e.g.Na) and al kyl
i ndol o[ 2, 3- b] qui noxal i ne-6-yl -acetates of formula (c)
wherein R7 is nmethyl or ethyl ,Rrespectively are
obt ai ned whereafter the co nds_of formula (b) give
the primary am des, i.e. R?
ndol o[ 2, 3- b]qU|noxaI|ne cet am des of fornula
(11) by acidic hyd AN a strong acid, si®h a s
sulfuric acid a conpounds of fornmula (c) give
secondary am des of ’orﬁhla (I'11)by condensation of
the al kyl esters of forpula (c) with an excess of the
appropriate am ne withzor w thout a solvent. 12.
Aprocess for preparlnﬂ conmpounds of the generm
formula (IV) wherein Rl, R2, R3, R5 and and n are

as defined in claiml1, V\,hereln f a co nd
and ol 3c B)IULBoFaHee Oy iR S GACIE( Cka% -tl“ﬁdﬁ PR Y ﬁ %1‘\’%‘S and
e fFeEA LR and the
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resulting filtrate is basified, which gives the
conpound of forrmula (1V).and
i ndol o( 2, 3-b) qui noxal i ne-6-yl -acefRc acid(c; R7=H) or
its salts(e.g.Na) and alkyl in o[2,3- ]Jqu

i noxal i ne-6-yl -acet at es of for 8} wherein R7 is
met hyl or ethyl, &Q
()
0R7

wherein R7 is methyl or ethyl,
respectively are obtained whereafter the compounds of formula (b) give the

primary amides, i.e. indolo[2,3-b]quinoxaline-6-yl-acetamides of formula (II)
R"m : m

by acidic hydrolysis in a strong acid, such as sulfuric acid and the compounds

of formula (c) give secondary amides of formula (III)



respectively are obtained whereafter the conpounds of
formula (b) give the primary am des, i.e.

wOondziie$7a1 3- b] qui noxal i ne- 6-yl - acet am des of f8CmSE2005/000718
(I'l') by acidic hydrolysis in a strong acid, such as
sul furic acid and the conpou of formula (c) give
secondary am des of fornmula (1711)by condensati on of
the al kyl esters of formula (c) with an excess of the
appropriate amne with or without a solvent. 12. A
process for preparing conpounds of the general formula
(1V) wherein R1, R2, R3, R5 angk R6 and n are as
defined in claim1, wherein agions of a conpound of
formula (a) is reacted wt
formula (VI) wherein Hak
solid thus obtained is A4

by condensation of the alkyl esters of formula (c) with an excess of the

appropriate amine with or without a solvent.

12. A process for preparing compounds of the general formula (IV)

R2
N R
'/
R _:_ o =N
Z N
° Rs )
HNN(CH2)n—'N\
Re

wherein R, R2, R3, R5 and Ré and n are as defined in claim 1, wherein anions

of a compound of formula (a) is reacted with an alkylation reagent of formula

(VI)

(VI)

wherein Hal is a halogen atom
and the solid thus obtained is acidified, filtered and the resulting filtrate is

basified, which gives the compound of formula (IV).



