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INHIBID DE INA IT

REIVINDICACIONES:

1. Un compuesto segun la Formula ([) siguiente;

Y D

en donde X y Y son, independientemente, seleccionados del grupo compuesto por
H, Br, Cl, CHs, NOz, CN, NR{Rz, C=ONR{R2Me0, HO, Me y OR;

R; y Rz son seleccionados independientemente del grupo compuesto por H,
alquilo més bajo, sustituido o insustituido por X, y un anillo aromético o
heterociclico, sustituido o insustituido con Y y X;

A es O, =0, =NR, =N-NHR, =NH-NH-CS-NH;, =NH-NH-CO-NHz;, A es
alquilo més bajo, sustituido o insustituido por X, arilo o anillo heteroclclico; o

A es un anillo heteroclclico.

2. . Un compuesto segun la reivindicacion 1, seleccionado del grupo compuesto
por:

5~(Piridin-2-il-hidrazono)-3,4,5, 10-tetrahidro-2H-azepino[3,4-b}-indol-1-ona; y

3,4-Dihidro-2H, 10H-azepino[3,4-b]indol-1,5-diona semicarbazona;

60/186.532 — mar 01
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3. Un método para antagonizar un receptor de quinasa de mitilo que

consiste en administrar a un sujeto que lo requiera, una cantidad efectiva de un
compuesto segun la reivindicacion 1.

4. Un método segun la reivindicacién 3, en -donde el compuesto es
seleccionado del grupo compuesto por:

3,4 Dihidro 2H,10H azepino[3,4,b]indol 1,5 diona;

5-(Piridin-2-il-hidrazono)-3,4,5, 10-tetrahidro-2H-azepino[3,4-b}-indol-1-ona;

3,4-Dihidro-2H, 10H-azepino[3,4-bjindol-1,5-diona semicarbazona;

5. Un método para el tratamiento de una enfermedad o trastorno seleccionado
del grupo compuesto por leucemias, canceres tumorales sélidos y metdastasis,
canceres de! tejido blando, céncer del :ersiro, céncer esofageo, cancer
estomacal, cdncer pancreatico, cancer del higado, céncer del pulmén, cancer de la
vajiga; cdncer en los huesos, céncer de préstata, cdncer de ovarios, céncer
cervical, cdncer uterino, cdncer testicular, cancer renal, cancer en la cabeza y
céncer en el cuello, trastornos proliferativos inflamatorios crénicos, trastomnos
cardiovasculares proliferativos, trastornos oculasres proliferativos y trastornos
hiperproliferativos benignos, que consiste en administrar a un sujeto que lo
requiera, una cantidad efectiva de un compuesto segun la reivindicacion 1.

60/186,532 - mar 01
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FIELD OF THE INVENTION

The present invention relates to membrane-associated tyrosine and threonine
kinase ("myt1 kinasc") enzyme inhibitors, pharmaceutical compositions comprising
these compounds and methods for identifying these compounds and methods of
using these compoums to treat various forms of cancer and hyperproliferative
ciseases.

BACKGROUND OF THE INVENTION

Entry into mitosis is initiated by the M phase-promoting factor (MPF), a
complex containing the cdc2 protein kinase and cyclin B. Proper regulation of MPF
ensures that mitosis occurs only after earlier phases of the cell cycle are complete.
Phosphorylation of cde2 at Tyr-15 and Thr-14 suppresses this activity during
interphase (G1, S, and G2). At G2-M trensition, cdc2 is dephosphorylated at Tyr-15
and Thr-14 aliowing MPF to phosphorylate its mitotic substrates. A distinct family
of cdc-regulatory kinases (Weel) is known to be responsible for phosphorylation of
the cdc Tyr-15. A new member of this family, Mytlwas recently described as the
Thr-14 and Tyr-15-specific cdc2 kinase, and shown to be an important regnlstor of
cdc2/cyclin B kinase activity (Science 270:86-90, 1995; Mol Ceil. Bial. vol 17:571,
1997). The inhibitory phosphorylation of cde2 is impostant for the timing of entry
into mitosis. Studics have shown that prematore activation of cdc?2 leads to mitotic
catastrophe and cell death. Inhibition of Myt is predicted to cause premature
activation of cdc2, and thus would kill rapidly proliferating cells. In addition, Mytl
inhibition is predicted to reduce resistance to conventional DNA-damaging
chemotherapeutics, because the mechanisms by which cells avoid death involve
arrest in the G2 phase of the cell cycle, and repair or DNA damago prior to division.
That arvest should be prevented by blocking Myt! inhibitory phosphorylation of
cdc2.. Thus forcing the cell to enter mitosis prematurely.

Myt1 kinsse is an important cell cycle regulator, particularly at tho G2/M
phase. Inhibitors would therefore be attractive for the treatment of cancer. Current
cancer therapies, including surgery, radiation, and chemotherapy, are often

-1-
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* unsucssful in curing the discasé * The patient-populations are large. For example,
in colon cancer alone there are 160,000 new cases each year in the US, and 60,000
deaths. There are 600,000 new colon cancer cases each year worldwide. The
number for lung cancer is twice that of colon cancer. The largest deficiency of
chemotherapies for major solid tumors is that most patients fail to respond. This is
due to cell cycle regulation and subsequent repair of damage to DNA or mitotic
w.hmhmaﬁecﬁuchmﬂmﬁcm Mytl kinase
offers a point of interveation downstream from these mechanisms by which tumor
cells develop resistance. Inhibition of Mytl could in and of itself have therapeutic
bepefit in reducing tnmor proliferation, and in addition, could be used in conjunction
with conventional chemotherapies to overcome drug resistance.

Based on the foregoing, there is a need to identify a potent myt] kinsse
enzyme inhibitor for the treatment of various indications, including cancer,

SUMMARY OF THE INVENTION

The present invention involves compounds represeated by Formnila (T)
hereinbelow, pharmaceutical compoaitions comprising such compounds and
methods of antagonizing the myt] kinase receptor using these compounds.

DETAILFED DESCRIPTION OF THE INVENTION
The present invention provides compounds of Formula (I), hereimbelow:

N\ _N—R

L8]
Y ®
wherein X and Y are, independently, selected from the group consisting of H, Br, Cl,
CHa, NOp, CN, NRRg, C=ONRR2, MeO, HO, Me, and OR;
R and Ry are independently selected from the group consisting of H, lower alkyl,
unsubstituted or substituted by X, and an aromatic or heterocyclic ring, unsubstituted
or substituted with Y and X;
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A iz 0, =0, =NR, =N-NHR, "=NH-NH-CS-NH) =NH-NH-CO-NH3; A is lower
alkyl-substituted or unsubstituted by X, aryl ar heteroaryl ring; or
A is a heterocyclic ring.

Mamqwmpmmdsoftheprminmﬁmmmwfmthem
consisting of:
3,4-Dihydro-2H,10H-azepino[3,4-b)indole-1,5-dione;
$-(Pyridin-2-yl-hydrazono)-3 4,5, 10-tetrahydro-2H-azepino[3,4-b]-indol-1-one; and
3,4-Dihydro-2H,10H-azepino[3,4-bJindole-1,5-dione semicarbazone;

As used herein, "alkyl” refers to an optionally substituted hydrocarbon group joined
together by single carbon-carbon bonds. The alkyl hydrocarbon group may be
linesr, branched or cyclic, saturated or unsatnrated. Preferably, the group is
saturated linear or cyclic.

The compounds of the present invention may contain one or more
asymmetric carbon atoms and may exist in racemic and optically active forms. All
of these compounds and diastereomers are contemplated to be within the scope of
the present invention.

The present compounds can also be formulated as pharmaceutically
acceptable salts and complexes thereof. Pharmaceutically acceptable salts are non-
toxic salts in the amounts and concentrations at which they are administered.

Pharmaceutically acceptable salts include acid addition salts such as those
cantaining sulfate, hydrochloride, fumarate, maleate, phosphats, sulfamate, acetate,
citrate, lactate, tartrate, methanesulfonate, ethanesulfonate, benzencsulfonate, p-
toluenesulfonats, cyclobexylsulfamate and quinate. Pharmaceutically acceptable
salts can be obtained from acids such as hydrochloric acid, maleic acid, sulfuric acid,
phospharic acid, sulfamic acid, acetic acid, citric acid, lactic acid, tartaric acid,
toluenesulfonic acid, cyclohexylsulfamic acid, famaric acid, and quinic acid.

Pharmaceutically scceptable salta also include basic addition salts such as
those containing benzathine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine, procaine, aluminum, calcium, lithium, magnesium,

-\
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““potassinm, sodium, ammorium, alkylamine, and zinc, when acidic functional
groups, such as carbaxylic acid or phenol are preseat.
Prefesred selts include hydrobromide, dibydrobromide and
bistrifluoroacetats.
5 The present compounds are readily prepared by the schemes represented
below:
Scheme ]

ﬁ;j:}_(} U"\_— m_(uk\_*

oy o

.- 10 A

u Scheme 2
P ERT R

X, Y arc independently H, Br, C1, CHz, NOy, CN, NR1R3, C=ONR|R2, MeO, HO,
Mo, and OR.
15 General Preparation
The general procedures for the synthesis of these compounds are illustrated in
Schemes 1 and 2. Preparation of the 3,4-Dihydro-2H,10H-azepinof3,4-blindole-1,5-
dione ring was accomplished following the procedure described in Scheme 1, e.g.
the coupling of the f-aminoalanine ethyl ester with indole-2-carboxylic acid was
20  carrisd out under standard amide coupling conditions. Cyclization of the thus

-4-
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obtained esief was cartied out by treatmént under strong acid conditions, such as
methancsulfonic acid or polyphosphoric acid leading to the formation of the
azepinone ring. Reaction of 3,4-Dihydro-2H,10H-azepino[3,4-bJindole-1,5-dione
with several amine nucleophiles such as hydrazines, semicarbazides or amines was
carried out under standard literature conditions leading to the formation of the
corresponding hydrazones, semicarbazones and imines respectively.

Nucleumngneﬁcmmespecmmmudedudth&mummu
using, respectively, a Bruker AM 300 or Bruker AC 400 spectrometer. CDCI3 is
deuteriochloroform, DMSO-dg is hexadenteriodimethylsulfoxide, and CD30D is
tetradeuteriomethennol. Chemical shifts are reported in parts per million (5)
data aro as follows: s=singlet, d=doublet, t=triplct, g=quartet, m—=mnltiplet,
dd=doublet of doublets, dt=doublet of triplets, app=apparent, br=broad. J indicates
the NMR coupling constant measured in Hertxy Continuons wave infrared (IR)
spectra were recorded on a Perkin-Elmer 683 infrared spectrometer, and Fourier
transform infrared (FTIR) spectra were recorded on a Nicolet Impact 400 D infrared
spectrometer. IR and FTIR spectra were recorded in transmission mode, and band
positions are reposted in inverse wavenumbers (cm-1). Mass spectra were taken on
either VG 70 FE, PE Syx API IIl, or VG ZAB HF instraments, using fast atom
bombardment (FAB) or electrospray (ES) ionization techniques. Elemental analyses
were obtained nsing a Perkin-Elmer 240C elemental analyzer. All tempemtures are
reported in degrees Celsius,

Analtech Silica Gol GF and E. Merck Silica Gel 60 F-254 thin layer plates
were used for thin layer chromatography. Both flash and gravity chromatographies
were carried out on E. Mexck Kieselgel 60 (230-400 mesh) silica gel. Analytical and
preparative HPLC were cartied out on Rainin or Beckman chromatographs, ODS
refers to an octadecylsilyl derivatized silica gel chromatopraphic support. 5 1 Apex-
ODS indicates an octadecylsilyl derivatized silica gel chromatographic support
having & nominal particle size of 5 1, made by Jones Chromatography, Littleton,
Colorado. YMC ODS-AQ® is an ODS chromatographic support and is a registered
trademark of YMC Co. Lid., Kyoto, Japan. PRP-1® is a polymeric (styreae-

-5-
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.. -divinylbenzene) chromatographic support, and is a registered trademark of Hamiiton
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Co., Reno, Nevada) Celite® is a filter aid composed of acid-washed distomacecus
silica, and is a registered trademark of Manville Corp., Denver, Calorado.

With appropriate manipulation and protection of any chemical functionality,
synthesis of the remaining compounds of Formula (T) is accomplished by methods
analopous to those above.

In order to use a compound of Formula (T) or a pharmaceitically acceptable
salt thereof for the treatment of humans and other mammals, jt is normally
formulated in accordance with standard pharmaceutical pmctice as a pharmaceutical

Thnp:umtligandsclnbeldminimmdbydiﬁcrmm;imluding
intravenous, intraperitoneal, subcutaneous, intramuscular, oral, topical, thusdermal,
or transmucosal administration. For systemic administration, oral administration is
proferred. For oral administration, for example, the compounds can be fornmiated
into conventional oral dosage forms such as capsules, tablets and liquid preparations
such as syrups, clixirs and concentrated drops.

Alternatively, injection (parenteral administration) may be used, e.g.,
intramuscular, intravenous, intraperitoneal, and subcutancous. For injection, the
compounds of the invention are formmulated in liquid solutions, prefershly, in
physiologically compatible buffers or solutions, such as saline solution, Hank's
solution, or Ringes’s solution. In addition, the compounds may be formnlated in
solid form and redissolved or suspende<] immediately prior to use. Lyophilized
forms can also be produced.

Systemic administration can also be by transmucosal or transdermal means.
For transmucosal or transdermal administration, penctrants appropriate to the barrier
to be permeated are used in the formnlation. Such penetrants are generally known in
the art, and include, for example, for transmucosal administration, bile saits and
fusidic acid derivatives. In addition, detergents may be used to facilitats permeation.
Transmucosal administration, for example, may be through nasal sprays, rectal
suppositories, or vaginal suppositories.
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" For thpical admisistration, the compounds of the invention can be formulated
into ointments, salves, gels, or creams, a3 is geaerally known in the art.
The amounts of various compounds to be administered can be determined by
standard procedures taking into account factors such as the compound IC,, EC,, the
biological half-life of the compound, the age, size and weight of the patient, and the
disease or disorder associated with the paticot. The importance of these and other
factors to be considered are known to those of ordinary skill in the art.

Amounts administered also depend on the routes of administration and the
degree of oral bioavailability. For example, for compounds with low oral
bioavailability, relatively higher dosas will have to be administered.

Preferably the composition is in unit dosage form. For oral application, for
example, a tablet, or capsule may be administered, for nasal application, 2 metered
acrosol dose may be administered, for transdermal application, a topical formulstion
or patch may be administered and for transmucosal delivery, a buccal patch may be
administered. In each case, dosing is such that the patient may administer a single
dose.

Each dosage unit for oral administration contains suitahly from 0.01 to 500
mg/Kg, and preferably from 0.1 to 50 mg/Kg, of a compound of Formula (I) oz a
pharmaceutically acceptable salt thereof, calculated as the free base, The daily
dosage for parenteral, nasal, oral inhalation, transmuncosal or tranadermal rontes
contains gujtsbly from 0.01 mg to 100 mg/Kg, of a compound of Formula(T). A
topical formmulation contains snitably 0.01 to 5.0% of a compound of Foarnula ().
The active ingredient may be administered from 1 to 6 times per day, preferably
once, sufficient to exhibit the desired activity, as is readily apparent to one skilled in
the art. S

As used herein, "treatment” of a disease includes, but is not limited to
prevention, retardation and prophylaxis of the disease. As used herein, "discases™
treatable using the present compounds include, but are not limited to leukemias, solid
mmm.wﬁﬁmmhﬁnm.uwh@m.
stomach cancey, pancreatic cancer, liver cancer, lung cancer, bladder cancer, bone
cancer, prostate cancer, ovarian cancer, cexrvical cancer, uterine cancer, testicular

B
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. cancer, kidney cancer, head cancer and neck cancer, chronic inflammatory

Yr

proliferative discases such as psoriasis and rheumnatoid arthritis; proliferative
cardiovascular diseases such as restenogis; proliferative ocular disorders such as
diabetic retinopathy; and benign hyperproliferative disesses such as hemangiomas.
Composition of Formula (T) and their pharmaceutically scceptable salts
which are active when given orally can bo formuiated as syrups, tablets, capsules
and lozenges. A syrup formulation will generally consist of a suspension or solation
of the compound or salt in a liquid carrier for example, ethanol, peamit oil. olive oil,
glycerine or water with a flavoring or coloring agent. Where the composition is in
the frm of & tabiet, any pharmaceutical carrier routinely used for prepering solid
formulations may be used. Examples of such carriers include magnesium stearats,
mﬂummmmmmmmmm. Where the

0
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composition is in the form of a capsule, any routine encapsulation is svitable, for
example vaing the aforementioned carriers in a bard gelatin capsule shell. Where the
compoaition is in the form of a soft gelatin shell capsule any pharmaceutical carrier
routinely used for preparing dispersions or suspensions may be considered, for
example aqueous gums, celluloses, silicates or oils, and are incorporated in a soft

gelatin capsule shell.

Typical parenteral compositions consist of 2 salution or suspension of a
compound or salt in a sterile aqueous or non-aqueous carrier optionally containing a
parentorally acceptable oil, for example polyetirylene glycol, polyvinyipyrrolidone,
lecithin, arachis oil or sesame oil.

Typical compositions for inhalation are in the form of a solution, suspension
or emulsion that may be administered as a dry powder or in the form of an acrosol
using a conventional propellant such as dichtarodiflnoromethane or
trichloroflooromethane.

A typical suppository formulation comprises a compound of Formula (T) or a
pharmaceutically scceptable salt thereof which is active when administered in this
way, with a binding and/or lubricating agent, for example polymeric glycols,
gelatins, cocoa-butter or other low mejting vegetable waxes or fats or their synthetic

analogs.
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Typicak dermal and transdermal formulations comprise a conventional .
aqueous or non-aqueous vehicle, for example a cream, cintment, lotion or paste or
are in the form of a medicated plaster, patch or membrane.

Preferably the composition is in unit dosage form, for example a tablet,
capsule ar metered acrosol dos, o that the paticnt may administer a single dose.

No unacceptable toxological effects arc expected when compounds of the
present invention are administered in accordance with the present invention.

The biological activity of the compounds of Formula (I) is demonstrated by
the tests indicated hereinbelow.

In vitro assays:

Compounds capable of inhihiting myt1 kinase can be idextified with in vitro
assays and cellular assays as described below. Variations of these assays would be
obvious to those skilled in the art.

Expression of GST-Mvtl:

A GST-Myt] expression construct was constructed which has the
ghitathione-S-transferase gens fused to the amino terminus of Mytl kinase viaa
linker containing a thrombin cleavage site. This clone has been truncated at amino
acid 362 of Myti, just prior to the to the transmembrane domain. This construct was
cloned into the Baculovirus expression vector, pFASTBAC, and this was used to
make the viral stock for the subsequent infection. Spodoptera fragiperda cells (S£21)
were infected with the virus expressing the GST-Myt! and the cells were grown for
3 days, then harvested and frozen down.

Durification of GST-Mvtl:

The GST-Mytl protein was purified as follows: An Sf21 cell pellet
expreasing GST-Myt1 was resuspended on ice in 10mls of lysis baffer (SOmM Tris-
Cl, pH 1.5, 250mM NaCly, 1mM dithiothreitol (DTT), 0.1%NP-40, 5% (v/v)
protease inhibitar cocktail, ImM sodium orthovanadate), cells were lysed by
sonication and centrifuged at 100,000xg for 30min. The supernatant was added to
Smls (packed volume) of Glutathione Sepharose 4B, equilibrated in wash buffer
{ZOmM Tris-Cl, pH 7.0, 10mM MgCl3, 100mM NaCly, 1mM DTT, 0.5%(v/v)
protease inhibitor cocktail, 1mM sodium orthovanadate). The mixture was rocked
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for 30min. The resin with the bougd GST-Myt1 was spun down at 500xg for Smin
and washed with 14mls of wash buffer. The beads were spun as above and
rosuspended in another 14mis of wash buffer. The suspension was transferred into &
columm and allowed to pack, then the wash buffer was allowed to flow through by
gravity. The GST-Myt] was eluted from the column with 10mls of 10mM
Glutathione in S0mM Tris-Cl, pH 8.0 in 500ul fractions. Protein concentrations
were determined on the fractions using Bio-Rad's Protein assay kit as per
instructions. Fractions containing the GST-Myt1 were pooled and diluted to a
concentration of ~0.5mg/ml and dialyzed for 4 hours at 40C in dialysis buffer
(20mM HEPES, pH 7.0, lmM Manganecse Acetate, 100mM NaCls, 0.05% Brij-35,
10% glycerol, ImM DTT, 0.2% (v/v) protease inhibitor cocktail, 1mM sodium
orthovanadate). The protein was aliquoted and stored at -800.
Enzvine Assayy:
GST-Mytl autophosphorylation-DELFIA assay

Delayed fluorescent immumoassays (DELFIA) were performed in 96weil
NUNC maxisorp plates, at SO0ul/well with 0.25ug GST-Mytl, in BufferA (S0mM
HEPES, pH 7.4, 2mM Mu(OAc);, SuM ATP, 1mM DTT). For determination of pH
optimum, divalent cation usage and Ky, of ATP, the appropriste component was
varied as indicated in the figures. Antophosphorylation reactions were initiated by
the addition of GST-Myt1 in buffer and were allowed to proceed at room
temperature with shaking for 20min. The reactions were stopped with the addition
of EDTA to a 20mM final concentration, aod the protcin was allowed to continne to
bind to the wells for an additional 40min. Wells were washed three times with 300ul
TBS/Tween (S0mM Tris, pH 7.4, 150mM NaCly, 0.2% Tween-20) . After washing,
the plate was blocked using Pierce’s Superblock in TBS at 100ul/well. This was
immediately decanted and the blocking was repeated two more times. The plate was
then washed again with three washes of 300ul/well of TBS-Tween. Then 100ul of
Bu-labeled anti-phosphotyrosine antibody diluted to 0.125ug/ml in TBS/Tween
containing 0.15mg/ml BSA was added to the wells and allowed to incubate for
30min. with shaking at room temnperatare. Wells were then washed three times with
300ul of TBS/Tweea, 200ul of Enhancement solution was added per well and

-10-
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incubated with sheking for 10min. The plate-was then read onthe 1420 VICTOR . .. . ..\ |\,
plate counter from Wallac, Inc. The identical conditions are used for inhibitor
studies except that ATP is at 1uM and inhibitors are added, in dimethyl sulfoxide
(DMSO) to a final concentration of 1%. Typical concentration ranges in which test
compounds sre expected to inhibit myt1 autophosphorylation are 0.001 to 10 uM.
Biological Studies:
Celi Cycle Studies

Drug studies considering cellular effects were performed in the Hela S3
adherent cell line. Cells were plated at a concentration sufficiently low such that 24
hours Iater they were at 10-20% confluence (typically 2x105 cells/15cm e3). Cells
wuethmlymhrmimdinSphuehyuupemdthymidineblockB;ﬂy.oeﬂsm
treated with 2mM thymidine for 18hours, released for 8 hours by 3 washes, 2id then
treated again with thymidine. Following the second release from thymidine, 95% of
cells were in S phase. Synchronized cells were then returned to complete media
containing a DNA-damaging drug such as 50nM topotecan (a dosage we have found
to be sufficient to arrest cells in carly G2 phase without inducing apoptosis) alone
and in combination with test compounds for up to 18 hours. Cell Cycle profiles were
then performed cytometrically using a procedure for propidium iodide staining of
nuclei. (Vindelov et al, Cytometry Vol.3, No.S, 1983, 323-327) Myt! inhibitors
would be expected to reverse the G2 arrest caused by the DNA damaging agent.
Typical concentration ranges for such activity would be 0.001 to 10 uM.

CPOMIETA RO A DODYOSIS STcies

Proliferation studies were performed in a variety of adherent and non-
adherent cell lines including Hela S3, HT29, and Jurkat. The proliferation assay
utilized a colorimetric change resulting from reduction of the tetrazolium reagent
XTT into a formazan product by metabolically active cells (Scudiero et al. Cancer
Research, 48, 1981, 4827-4833) Cells were seeded in 100uls in 96 well plates to
roughly 10% confluence (cell concentration varied with cell lines) and grown for 24
hours. Compounds were then added with or without sufficient vehicle- containing
media to mise the celis to a 200ul final volume containing chemical reagents in 0.2%
DMSO. Cells received multiple concentrations of DNA-damaging anti-proliferative
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» - m drugs such as topotecan, test compounds, and combination treatment at 37°C 5%

10

CO». 72 hours later, 50 uls of an XTT/ phepazine methosulfate mixture were added
to each well and cells were left to incubate for 90mins. Plate was read at 450nm, and
anti-proliferative effects were compared relative to vehicle treated cells. Myt
inhibitors are expected to inhibit the proliferation of such cances cell lines and/or
enhance the cytotoxicity of DNA-damaging chemotherapeutic drugs. Typical
concentration ranges for such activity would be 0.001 to 10 uM. ‘Other assays for
cellular proliferation or cytotoxicity could also be used with test compounds, and
these assays are known to those skilled in the art.

The present invention includes but is not limite to the examples below.

Nuclear magnetic resonance spectra were recorded at 300 MHz using a
Bruker AM 300 spectrometer. CDCI3 is deuteriochloroform, DMSO-dg is
hexadeuteriodimethylsulfoxide, and CD30D is tetradeuteriomethanol. Chemical
shifts are reported in parts per million (7) downfield from the intemal standard
tetramethylsilane. Abbreviations for NMR data are as follows: s=singlet, ddoublet,
tatriplet, g=quartet, m=mmitiplet, dd=doublet of doublets, dt=doublet of wiplets,
app=apparent, br=broad. J indicates the NMR coupling constant measured in Hertz.
Continuous wave infrared (IR) spectra were recorded on a Perkin-Himer 683 infrared
spectrometer, and Fourier transform infrared (FTIR) spectra were recorded on a
Nicolet Impact 400 D infrared spectrometer. IR and FTIR spectra were recorded in
transmission mode, and band positions are reported in inverse wavenumbers (cm-1).
Mass spectra were taken on cither VG 70 FE, PE Syx APIIII, or VG ZAB HF
instruments, nsing fast atom bomberdment (FAB) or electrospray (BS) ionization
techniques. Elemental analyses were obtained using a Perkin-Elmer 240C clemental
analyzer. Melting points were taken on a Thomas-Hoover melting point apparatus
and are uncorrected. All temperatures are reported in degrees Celsius.

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates
were used for thin layer chromatography. Both flash and gravity chromatography
was carried out on E. Merck Kieselgel 60 (230-400 mesh) silica gel. Analytical and
prepanative HPL.C were carried out on Rainin or Beckman chromstographs. ODS

refers to an octadecylsilyl derivatized silica gel chromatographic support. 5 u Apex-

-12-
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ODS indicates an octadecylsilyl derivatized silica gel chromatographic sapport
having a nominal particle size of 5 p, made by Jones Chromatography, Littleton,

Colorado. YMC ODS-AQ® is an ODS chromatographic support and is a registered

trademark of YMC Co. Ltd_, Kyoto, Japan. PRP-1® is a polymeric (styrene-
divinylbenzene) chromatographic support, and is a registered trademark of Hamilton
Co., Reno, Nevada) Celite® is a filter aid composed of acid-washed distomaceons
silica, and is & registered trademark of Manville Corp., Denver, Colorado.

Following the general procedure described above the following compounds
have been synthesized:

FDAFALION Of JA4-LANYarQg=Lii I 'E' ! ! =S RLNL

2) 3-{(1-12-Indol-2-yl-methanoy Jpropionic acid ethyl : Indolo 2-
carboxylic acid (4g, 25mmol), ethy! B-alanine (S0mmol) and BOP reagent was
dissolved in 150 mL of acetonitrile. Then tricthyl amine was added to give clcar
solution. The resultant mixture was stirred at room temperature ovemight. The
product precipitated out as white solid, it was then fitered to afford 3.5 g of the
desited product. 'H-NMR (DMSO-36):  8.56 (1H, t, J=5.6Hz), 7.60 (1H, d, J=8Hz),
7.42 (1H, d, J=8Hz), 7.17 (LH, m), 7.08 (1H, 5), 7.00 (1H, m), 4.08 (2H, q), 3.5(2H,
a), 2.5 (2H, @), 117 (3H, t, J=7.1Hz)

b) 3, 4-dihydro-2H, 10Hazepino[3, 4-bjindole-1, 5-dlone triflnoroacetate : The
cthyl ester obtained in experiment 1 (a) (1g) was dissolved in SmL MeSO,H and
refluxed for 15 h, cooled down to RT, then poured into ice water, nentralized to
PH=7 using Sat. NaHCO,, followed by extraction of EtOAc, dried over anhydrous
sodium sulfate and removed the solvent to give yellow solid as crude product, the

crude was subjected to chromatography column (20:80=EtOAc:Hexane) to afford . -

300mg white solid as the final product.'HNMR (DMSO-d6): 58.77 (1H, t, J=5Hz),
8.30 (1H, d, J=8Hz), 7.53 (1H, d, J=8Hz), 7.33 (1H, t, J=7THz), 725 (1H, t, J=7Hz),
3.46 (2H, dd, J=5.2Hz, 10.5Hz), 2.83 (2H, d, J=5.2Hz, 10.5Hz2).
M+1(C12H10N202): 215.1
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4-bl-indal-1-one 3, 4-dihydro-2H, 10H-azepino[3, 4-blindole-1, 5-dione (100mg,
0.47mmol) and 2-hydrazinepyridine (61mg, 0.56mmol) was dissolved in 10 mL
BtOH, followed by addition of catalytic amount of glacial acetic acid, then after
refluxing for 3 b, light yellow solid was precipitated out, filtered and washed with a
little bit EtOH to afford 100 mg product. 'HNMR (DMSO-d6): 89.57 (1H, s), 8.44
(1H, d, J=8Hz), 8.37 (1H, t, }=5.4Hz), 8.16 (1H, d4, J=1.0Hz, 4.8Hz), 7.73 (1H, m),
7.46 (1H, m), 7.29 (1H, m), 7.27 (1H, m), 6.80 (1H, m), 3.38 (2H, m), 3.00 (2H, m).
M+1(C17H15N50): 306

carbazone : The procedure is analogous to the preparation of Example
number 2 but nsing semicarbaride instead of the hydmzine to obtain the title
compound s a crystalline yellow solid. 'HNMR (DMSO-d6): 59.23 (1H, s), 8.36
(1H, t, J=5.32), 8.18 (1H, d, J=8,10Hz), 7.45 (1H, d, J=8.20Hz), 7.28 (1H, m), 7.16
(1H, m), 6.3 (2H, br), 3.33 (2H, m), 2.86 (3H, m). M+1(C13H13N502): 272

Formulations for pharmaceutical use incorporating compounds of the present
invention can be prepared in various formns and with numerous excipients.
Examples of such formnlations are given below:
' Example 4
Inhalant Formmlation:

A compound of Formula (I), (1 mg to 100 mg) is serosolized from a metered
dose inhaler to deliver the desired amount of drug per use.
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Example §
ablet F :
Tablets/Ingredients Per Tablet
1. Active ingredient 40 mg
(Cpd of Form. (I)

2. Com Starch . . 20 mg

3. Alginic acid... 20 mg
4.  Sodium Alginste 20 mg

5. Mg stearate .... 1.3 mg
Procedure for Tablet Formulation:

Ingredients 1, 2, 3 and 4 are blended in a svitable mixer/blender. Sufficient
water is added portion-wise to the blend with carefol mixing after each addition until
the mass is of a consistency to permit its conversion to wet granules. The wet mass
is converted to granules by pasging it through an oscillating granulator uging a No, 8
mesh (2.38 mm) screen. The wet granules are then dried in m oven at 140°F (60
°C) until dry. The dry granules are lubricated with ingredient No. 5, and the
lubricated granules are compressed on & suitable tablet press.

Example 6
Parenteral Formulation

A pharmaceutical composition for parenteral administration is prepared by
dissolving an appropriate amount of a compound of Fornmia I in polyethylens
glycol with heating. This solution ig then diluted with water for injections (to 100
mL). The solution is then readered sterile by filtration through a 0.22 micron
membrane filter and sealed in sterile containers.

All publications, including but not limited to patents and patent applications
cited in this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by
reference as though fally set forth. '

-15-



COS0ein" &

10

15

P51104P - . 69(

What is claimed is:

1. A compound eccording to Farmula (I), hereinbelow:

wherein X and Y are, independently, selected from the group consisting of H, Br, Cl,

CHz, NOg, CN, NR Ry, C=ONRR7McO, HO, Me, and OR;

Rj and R.g\ueindq:mdmﬂy selected from the group consisting of H, lower alkyl,

unsubstituted or substituted by X, and an aromatic or heterocyclic ring, nnsubstituted

ar substitoted with Y and X;

A is 0,=0,=NR, =N-NHR, =NH-NH-CS-NH =NH-NH-CO-NH); A is lower

alkyl, substituted or unsnbstitoted by X, aryl or heteroaryl ring; or

or A is a heterocyclic ring . -

2. A compound according to claim 1 selected from the group consisting of: -

5-(Pyridin-2-yl-hydrazono)-3,4.5,10-tetrahydro-2H-azepino[3.4-b}-indol-1-one; and

3,4-Dihydro-2H,10H-azepino[3,4-bindole-1,5-dione scmicarbazonc;

3. A method of antagonizing a myt] kinase receptor which comprises

administering to a subject in need thereof, sn effective amount of a compound

according to claim 1.

4, A method according to claim 3 whersin the compound is selected from the

group consisting of:

3,4 Dihydro 2H,10H azepino[3,4 blindole 1,5 dione;

5-(Pyridin-2-yl-kydrazono)-3,4,5,10-tstrahydro-2H-azepinol3,4-b}-indol-1-one; and

3.4-Dihydro-2H,10H-azepino(3,.4-b]indole-1,5-dione semicarbazone;

S. A method of treating a disease or disorder selected from the group copsisting

of lenkemias, solid tumeor cancers and metastases, soft tissue cancers, brain cancer,

esophageal cancer, stomach cancer, pancrestic cancer, liver cancer, lung cancer,

bladder cancer, bone cancer, prostate cancer, ovarian cancer, cervical cancer, uterine
-16-
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cancer, testicular cancer, kidney cancer, head cancer and neck cancer, chronic .
inflammatory proliferative discases, proliferative cardiovascular diseases, prolifestive

oculer disorders and benign hyperproliferative diseases which comprises

administezring to a subject in need thereof an effective amount of a compound
according to claim 1.

6. A method according to claim Swherein the disease ar disorder treated is
retinopathy and hemengiomas.
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Novel mytl kinase receptor antagonists and methods of using them are
provided.
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