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ARYL AND HETEROARYL QUINAZOLINE

10 COMPOUNDS WHICH INHIBIT CSF-1R RECEPTOR
' TYROSINE KINASE -
Background of the invention
15 This application is a continuation-in-part application of United States

Serial No. 08/299,886, filed April 19, 1994, which is a continuation-in-part of
Serial No. 08/166,199, filed December 10, 1993, which is a continuation-in-part
of Serial No. 07/988,515, filed December 10, 1992, which is a continuation-in-
part application of United States Serial No. 07/698,420, filed May 10, 1991 and

20 a continuation-in-part application of PCT International Application Serial No.
PCT/US92/03736, filed May 6, 1992, which has entered the U.S. National Stage
as Serial No. 08/146,072, filed November 8, 1893.

25 Eield of the invention

This invention relates to the modulation and/or inhibition of celi signaling,
cell proliferation, the control of abnormal cell growth and cell inflammatory
response. More specifically, this invention relates to the use of mono- and/or

30 bicyclic aryl or heteroaryl quinazoline compounds which exhibit selective
inhibition of differentiation, proliferation or mediator release by effectively
inhibiting CSF-1R tyrosine kinase activity.

Normal cell growth is believed to be triggered by the exposure of the
35 celiular substrate to one or more growth factors, examples of which are insulin,
epidermal growth tactor (EGF) and platelet-derived growth factor (PDGF).
Receptors for such growth factor are imbedded in and penetrate through the



Norrmal cell growth is believed to be triggered by the exposure of the
cellular substrate to one or nore growh factors, exanples of which are
insulin, epidermal growh factor (EG-) and pl atel et-derived growh factor
(PDGF). 25 Receptors for such growh factor are inbedded in and penetrate
through the  WO%8ST58| ar nenbrane. The initiation of cellul aPCF 875?4&1% i on
I's believed to occur when a growth factor bi nd}rto t he correspondi ng
receptor on the external surface of the cellul menbrane. This growth
factor-receptor binding alters the '

celiular membrane. The initiation of cellular reproduction is believed to occur
when a growth factor binds to the corresponding receptor on the external
surface of the cellular membrane. This growth factor-receptor binding alters the ’
chemical characteristics of that portion of the receptor which exists within the
5 cell and which functions as an enzyme to catalyze phosphorylation of either an s
intracellular substrate or the receptor itself, the latter being referred to as
autophosphorylation. Examples of such phosphorylating enzymes include
tyrosine kinases, which catalyze phosphorylation of tyrosine amino acid
residues of substrate proteins.
10
Many disease states are characterized by the uncontroiled growth of
cells. These disease states involve a variety of cell types and include disorders
such as cancer, leukemia, psoriasis, inflammatory diseases, bone diseases,
atherosclerosis and restenosis occuring subsequent to angioplastic procedures.
15 The inhibition of tyrosine kinases is believed to have utility in the control of
derégulated cellutar proliteration, i.e., cellular proliferative disorders.

Initiation of autophosphoryiation, i.e., phosphorylation of the growth factor
receptor itself, and of the phosphorylation of a host of intraceliular substrates are
20 some of the biochemical events which are involved in mediator release and cell
-proliferation.

Beporied Developments

-

25
inhibitors of ps6'ck tyrosine kinase have been reported in the literature by
Bolen, J. B. et al. FASEB J. 1992, 3403., Mustelin, T. et al. TIBS 1993 , 215.;
Eichmann, K. Angew. Chem. Int. Ed. Eng. 1993, 5§4.; and Klausner, R. D.
Samelson, L. E. Celf 1991 , 875. These include compounds that are potent but
30 nonselective inhibitors, such as sta_ur'psporine, which is competitive with ATP or
compounds that are very weak tyrosine kinase inhibitors, but are somewhat
selective, such as the flavonoid quercetin. .

A series of dihydroxy-isoquinolines have been been reported by Burke, T.
385 R.etal (Biorg. & Med. Chem. Lett. 1882, 1771; J. Med. Chem. 1993 3010 and
J. Med. Chem. 1993 , 3015) that have potent p56 K inhibiting activity. Potential
therapeutic uses for selective inhibitors of pS6'ck include the treatment of
autoummune diseases such as rheumatoid arthritis or transplant re;ectnon
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chem cal characteristics of that portion of the receptor which exists
within the 5 cell and which functions as an enzyne to catal yze
phosphoryl ation of either an intracellul ar substrate or the receptor
itself, the latter being referred to as autophosphoryl ati on. Exanpl es of
such phosphor yW%#§S&nzynes i ncl ude tyrosi ne ki nases, which 2&TASY/d180
phosphoryl ati on of tyrosine am no acid residues of substrate proteins. 10
Many di sease states are characterized by the urkontrol l ed growth of cells.
These di sease states involve a variety of cell types and include disorders
such as cancer, |eukem a, psoriasis, inflamatory di seases, bone diseases,
at heroscl erosis and restenosi s occuring subsequent to angl opl astic

d :
procedures p56/ck, which is a non-receptor tyrosine kinase, has been shown to be

. important in intracellular signaling in T-cells. It is assumed that inhibitors of
p56lck kinas_é activity perturb the activation of T-cells and therefore a selective
. 5 inhibitor could prove useful in the treatment of T-cell mediated conditions such

as organ rejection, rheumnatoid arthritis or other auto-immune diseases.

Summary of the invention
10
The present invention describes compounds which are inhibitors of the
colony stimulating factor-1 receptor tyrosine kinase, CSF-1R, activity and have
activity in a p56 /0K cell-free assay. These compounds do not appear to have
any significant serine/threonine kinase inhibitory activity and in addition,

15 compounds within the scope of this invention do not demonstrate significant
PDGF-R activity in a cell-free assay. Compounds of this invention are also
weak inhibitors of PDGF-induced mitogenesis which may suggest that these
compounds inhibit other sre-like tyrosine kinases involved in the signal
transduction pathway.

20

Compounds within the scope of this invention are inhibitors of the colony
stimulating factor-1 receptor tyrosine kinase, CSF-1R, activity. A selective
inhibitor of the tyrosine kinase activity of this receptor, which is closely related to
the plat'elet-d_erived growth factor receptor (PDGF-R), has never been reported.

25 Compounds of this invention are selective inhibitors of CSF-1R tyrosine kinase
activity and are useful for elucidating the importance of CSF-1 and CSF-1
receptor signaling in bone remodeling and hematopoeisis. in addition
compounds inhibiting growth factor-induced CSF and/or /ck signalling are
described herein. '

In accordance with the present invention, there is provided
pharmaceutical compositions for inhibiting abnormal cell profiferation and/or
differentiation or mediator release in a patient suffering from a disorder
characterized by such proliferation activity, comprising the administration to a
35 patient a tyrosine kinase composition which effectively inhibits CSF-1R tyrosine
kinase activity in a CSF-1R inhibiting effective amount of a mono- aryl or hetero-
aryl quinazoline compound exhibiting inhibition of ditferentiation, proliferation or
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15 The inhibition of tyrosine kinases is believed to have utility in the
control of deregulated cellular proliferation, i.e., cellular proliferative
disorders. Initiation of autophosphorylation, i.e., phosphorylation of the
grow h factor receptor itself, and of the phosphorylation of a host of
intracel | ul ar woissns788 es are 20 sone of the biochem cal evenkGI/USHadIsar e

i nvol ved in mediator release and cell proliferation. Reported Devel opments
25 Inhibitors of [err] tyrosine kinase have befn reported in the literature
by Bolen, J. B. et al. FASEBJ. 1992, 3403., Mustelin, T. et al. TIBS 1993,
215.; Ei chmann, K. Angew. Chem Int. Ed. Eng. 1993, 54. ;. and Kl ausner, R

D. mediator release activity wherein each aryl group is a ring system containing 0-4
hetero atoms, said compound being optionally substituted or polysubstituted.

Another aspect of the present invention relates to a method of inhibiting
5 abnormal cell proliferation and/or differentiation or mediator release comprising, .
in admixture with a pharmaceutically acceptable carrier, a pharmaceutically
effective amount of a compound of the aforementioned type. Another aspect of
this invention comprises compounds useful in the practice of the present
method.
10 :
With respect to the aspects of this invention, the compounds described
by Formula | below constitute a class of the aforementioned mono- and
bicicyclic aryl or heteroaryl quinazoline compounds for use in the practice of the
present invention:

15
(R)os
v ()
Re SN
NG
Formula |
wherein

20 Ar is a substituted or unsubstituted mono- or bi-cyclic aryl or heteroaryi

ring system of about 5 to about 12 atoms and where each monocyclic ring may

contain 0 to about 3 hetero atoms, and each bicyclic ring may contain O to about

4 hetero atoms selected from N, O and S provided said hetero atoms are not

vicinal oxygen and/or sulfur atoms and where the substituents may be located at
25 any appropriate position of the ring system and are described by R.;

X is a bond, O, 8, SO, SO,, OCHz, C=C, C=C, C=S, SCH,, .
NH, NHCH2, NR4 or NR4CHz;

30 R independently includes hydrdgen, alkyl, alkenyl, phenyl, aralky),
aralkenyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aralkoxy, aryloxy, acyloxy,
halo, haloalkyi, nitro, cyano, amino, mono- and di-atkylamino, aéytamino,
carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyalkyl, .
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Sanel son, L. E. Cell 1991 , 875. These include conmpounds that are potent
but 30 nonselective inhibitors, such as staurosporine, which is
canpetitive with ATP or conpounds that are very weak tyrosine kinase
inhibitors, but are sonewhat selective, such as the flavonoid quercetin. A

series of di hydsestisssssoqui nol i nes have been been reported by fHnbsde1iso 35
R et al. (Biorg. & Med. Chem Left. 1992, 1771; J. Med. Chem 1993 3010

and J. Med. Chem 1993, 3015) that have potents[err] inhibiting activity.
Potential therapeutic uses for selective inhibitors of [err] include the
treatment of autoi mune di seases such as rheumatoid arthritis or transpl ant
rejection carbalkoxyalkenyl, aminoalkoxy, amido, mono- and di-alkylamido and N,N-
cycloalkylamido, alkyithio, alkyisulfinyl, sulfonyl, mono- and di-alky! sulfonyl,
. sulfamoyl, mono- and di- alkyl sulfamoy!, halophenyl! or benzoyl; and R and R
together may also form a ketone group.

5 Ry is alkyl, -CH»-CHa- or -CHz-CHz-CHz-; and

Rs, Rg and Ry are independently hydrogen, alkyi, alkyithio, cycloaikyl,
hydroxy, alkoxy, aralkoxy, aryl, halo, haloalkyl, carboxy or carbalkoxy; or

10 a pha_rmaceuticaily acceptable salt thereof.

Preferred Ar monocyclic aryl or heteroaryl rings include substituted or
unsubstituted benzene, pyrrole, thiophene, furan, thiazole, imidazole, pyrazole,
1,2,4-triazole, pyridine, 2(1H)-pyridone, 4(1H)-pyridone, pyrazine, pyrimidine,

15  pyridazine, isothiazole, isoxazole, oxazole and tetrazole.

Preferred Ar bicyclic aryl or heteroaryl rings include substituted and
unsubstituted naphthalene, tetralin, naphthyridine, benzofuran, benzothiophene,
indole, 2,3-dihydroindole, 1H-indazole, indoline, benzopyrazole, 1,3-

20 benzodioxole, benzoxazole, purine, coumarin, chromone, quinoline,
tetrahydroquinoline, isoquinoline, benzimidazole, quinazoline, pyrido[2,3-
blpyrazine, pyrido[3,4-blpyrazine, pyrido[3,2-c]pyridazine, pyrido[3,4-bl-pyridine,
1H- pyrazole[3,4-d]pyrimidine, pteridine, 2(1H)-quinolone, 1(2H)-isoquinolone,
1,4-benzisoxazine, benzothiazole, quinoxaline, quinoline-N-oxide, isoquinoline-

25 N-oxide, quinoxaline-N-oxide, quinazoline-N-oxide, benzoxazine, phthalazine, or
cinnoline.

More preferred Ar rings include substituted and unsubstituted benzene,
pyridine, thiophene, naphthalene, quinoline, indole, 1H- pyrazole[3,4-d}-
30 pyrimidine and
Preferred R substituents include hydrogen, alkyl, alkenyl, hydroxy,
: alikoxy, halo, haloalkyl, amino, mono-and di-alkylamino, acylamino, carboxy,
carbalkoxy, amido, mono- and di-alkylamido, N,N-cycloalkylamido, alkyithio,
35 alkylsulfinyl, alkylsulfonyl or sulfamoyl, alkyl, alkenyl, phenyl, aralkyl, aralkeny,
and R may also form a keto group.
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3 [err], which is a non-receptor tyrosine kinase, has been shown to be

i mportant in intracellular signaling in T-cells. It is assuned that
inrhibitors of [err] kinase activity perturb the activation of T-cells and
therefore a selective 5 inhibitor could prove useful in the treatnment of
T-cel | nedi at esvomsnsgissi ons such as organ rejection, rheunmatoi HCBUsdaristsos or
ot her auto-immune di seases.. Summary of the Invention 10 The present

i nvention descri bes conpounds which are inhibitors of the col ony
stimulating factor-1 receptor tyrosine kinase, CSF-1A, activity and have

As empioyed above and throughout this disclosure, the following terms,
uniess otherwise indicated, shall be understood to have the following meanings:

*Monocyclic aryl or heteroaryl" means a carbocyclic or heterocyclic
5 aromaticring. Preferred rings include phenyl, thienyl, pyridyl, 2(1H)-pyridonyl,
4(1H)-pyridonyl, furyl, pyrimidinyl, imidazolyl, thiazolyl, oxazolyl and tetrazolyi.

*Bicyclic aryl or heteroaryl* means a bicyclic ring system composed of
two fused carbocyclic and/or heterocyclic aromatic rings. Preferred rings
10  include naphthyl, indolyl, benzothienyi, benzofuranyl, quinolinyi, chromonyt,
1(2H)-isoquinolonyl, isoquinolinyl, benzimidazolyl, benzothiazolyl, quinoxalinyl,
naphthyridinyl, cinnolinyl,' phthalazinyl, pyrido[2,3-blpyrazinyl, pyrido[3,4-
b]pyrazinyl, pyrido[3,2-c]pyridazinyl, pyrido[3,4-b]-pyridinyl, pteridinyl, and
quinazolinyl.

15 :
*Alkyl" means a saturated aliphatic hydrocarbon, either branched- or

straight-chainad. Preferred alkyl is "loweralkyl” having about 1 to about 6
carbon atoms. Examples of alkyl include methyl, ethyl, n-propyl, isopropyl,
butyl, sec-butyl, t-butyl, amyl and hexyl.

"Cycloalkyl" means a cyclic aliphatic group comprising from about three
to about seven carbon atoms. Preferred cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclohexyl and cycloheptyl.

25 *Alkoxy" refers to an alkyl-O-group. Preferred alkoxy groups include
methoxy, ethoxy, propoxy and butoxy.

*Aryloxy" refers to an aryl-O-group. The preferred aryloxy group is
phenoxy.

*Aralkyl” means an alky! group substituted by an aryl radical. The
preferred aralkyl groups are benzyl or phenethyl.

The preferred aralkoxy groups are benzyloxy and phenethoxy.

The preferred acyloxy groups are acetoxy and benzyloxy,;
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activity in a [err] cell-free assay. These conpounds do not appear to have
any significant serine/threonine kinase inhibitory activity and in
addition, 15 conpounds within the scope of this invention do not
denonstrate significant PDG--R activity in a cell-free assay. Conpounds of
this inventi onW9s1%1580 weak i nhi bitors of PDGF-induced mnitog@GEPS/IMR0CH
may suggest that these conpounds inhibit other_src-like tyrosine kinases

i nvol ved in the signal transduction pat hway. 2@ Conmpounds within the scope
of this invention are inhibitors of the colony stinulating factor-1
receptor tyrosine kinase, CSF-1R, activity. A selective inhibitor of the

tyrosine kinase activi tyaiir thélins HefiGgtnt Prefetftidtiiogerts'iRG1B4Y chidhigé WBtolrde and

fluoride.

The preterred haloalkyl groups are mono-, di- and trifluoromethyl.

. 5
The more preferred compounds of this invention include those
compounds of Formula | where
Ar is phenyl or naphthyl;
10
R is hydrogen, alkyl, alkoxy, hydroxy, halo or trifiuoromethyl.
X is a bond, NH or NR4; and
18 Rs, Rg and Ry are independenily hydrogen or alkoxy.
The most preferred compounds are those described where
Ar is phenytl;
20
X is NH or NMe; and
Rs, R and R7 are independently hydrogen or methoxy.
25 It is intended that N-oxides of the above described aminoquinazolines are

encompassed within the scope of this invention.

Special embodiments of this invention inhibiting the growth factor or
tyrosine kinase include the following:

A Compounds of Formula | where : _
X is a bond, NRy4, S or O, the inhibiting cell proliferation and/or

differentiation or mediator release is especially characterized by CSF-1 activity.

35 B Compounds of F_Ormula 1 where :

\\\\\\\\ \m\\ \\ \ﬂ\\\



the platelet-derived growth factor receptor (PDGF-R), has never been
reported. 25 Conpounds of this invention are selective Inhibitors of CSF-1
R.fyrosi ne kinase activity and are useful for elucidating the inportance of
CSF-1 and CSF-yo'ogqemg0r signaling in bone renodeling and henpéfagRhsiss- | N
addi ti on conmpounds 1 nhibiting gromh factor-induced CSF and/or |ck
signalling are described herein. 30 In accordagce wth the present

i nvention, there is provided pharnaceutical conpositions for inhibiting
abnormal cell proliferation and/or differentiation or nediator release in a

patient suffering fromga disord haracteri zedq by suc roliferation
activity, conprising tXJSARANG S‘H&‘Wﬁ '&‘ﬁ "!i‘zlb‘tl_ng Xeleronfe?atlon and/or
: differentiation or mediator release is especially characterized by IcK/EGF
activity.

5 C. Compounds of Formula | where :

X is a bond and Ar is phenyl, indolyl, pyrrolyi, thienyl, pyridyi, naphthyi, a
bicyclic aryl, a bicyclic heteroary! or substituted phenyl, indolyt, pyrrolyl, thienyl,
pyridyl, naphthyl, bicyclic aryl, bicyclic heteroaryl, the inhibiting cell proliferation
and/or differentiation or mediator release is especially characterized by /ick

10  activity.

D. Compounds of Formula | where :
X isNH, Rg and Ry are alkoxy and Ar is phenyl having at least one
substituent in the 3, 4 and / or § positions of hydroxy or alkoxy, the inhibiting cell
15 proliferation and/or differentiation or mediator release is especially characterized
by Ick activity.

The compounds of this invention may be useful in the form of the free

base, in the form of salts and as a hydrate. All forms are within the scope of the

20 invention. Acid addition salts may be formed and are simply a more convenient
form for use; and in practice, use of the salt form inherently amounts to use of
the base form. The acids which can be used 10 prepare the acid addition salts
include preferably those which produce, when combined with the free base,
pharmaceutically acceptable salts, that is, salts whose anions are non-toxic to

25 the animal organism in pharmaceutical doses of the salts, so that the beneficial
properties inherent in the free base are not vitiated by side effects ascribable to
the anions. Although pharmaceutically acceptable salts of said basic compound
are preferred, all acid addition salts are useful as sources of the free base form
even if the particular salt per se is desired only as an intermediate product as,

30 for example, when the salt is formed only for purposes of purification and
identification, or when it is used as an intermediate in preparing a
pharmaceutically acceptable salt by ion exchange procedures.

Pharmaceutically acceptable salts within the scope of the invention
35 include those derived from the following acids: mineral acids such as
hydrochlorié acid, sulfuric acid, phosphoric acid and sutfamic acid; and organic
acids such as acetic acid, citric acid, lactic acid, tartaric acid, malonic acid,
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35 patient a tyrosine kinase conposition which effectively inhibits CSF-1
R tyrosine kinase activity in a CSF-1 Rinhibiting effective anount of a
mono- aryl or hetero- aryl quinazoline conmpound exhibiting inhibition of
differentiation, proliferation or 4 mediator release activity wherein
each aryl grouwoissnsyssi ng system containing 0-4 hetero atons, peposesaamEpound
bei ng optionally substituted or pol ysubstituted. Another aspect of the
present Invention relates to a nethod of inhib8ting 5 abnormal cell
proliferation and/or differentiation or medi ator rel ease conpri sing,

methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, cyclohexylsulfamic acid, quinic acid, and the like.

‘The corresponding acid addition salts comprise the following:
. 5 hydrochloride, sulfate, phosphate, sulfamate, acetate, citrate, lactate, tartrate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate,
cyciohexylsulfamate and quinate, respectively.

The acid addition salts of the compounds of this invention are prepared
10 either by dissolving the free base in aqueous or aqueous-aicohol soiution or
other suitable solvents containing the appropriate acid and isolating the salt by
evaporating the solution, or by reacting the free base and acid in an organic
solvent, in which case the salt separates directly or can be obtained by
concentration of the solution.
15
The compounds of this invention may be prepared by employing
procedures known in the literature starting from known compounds or readily
prepared intermediates. Exemplary general procedures follow.

20 In general the compounds useful for the method of inhibiting cell
proliferation and/or differentiation or mediator release may be prepared by the
coupling reaction of a palladium catalyzed ary! or heteroarylstannane with an
aryl or heteroarylhalide or trifiate.

(H)o-a

L2 ﬁ*}

| e “@j/

where A is ha!ogen or tnﬂate and B is trialkylstannane and R is as previously
described.
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in adm xture with a pharmaceutically acceptable carrier, a pharmaceutically
ef fecti ve anount of a conpound of the aforenentioned type. Another aspect
of -this invention conprises conpounds useful In the practice of the present
met hod. 10 Wth respect to the aspects of this invention, the conpounds
descri bed by FOV@B¥I§78 bel ow constitute a class of the af or endGFIUBAEII#ONO-
and bicicyclic aryl or heteroaryl quinazoline conpounds for use in the
practice of the present invention: 15 [err]

The 4-haloquinazoline starting materials are prepared in the classical way
using anthranilic acid derivatives and formamide at refiux to provide the
intermediate quinazolinones. Subsequent treatment with POCl3 at about
110 °C for about two hours provides the chioroquinazolines. The final products

5 are prepared via a condensation with the appropriate aniline derivative in a polar
solvent such as ethanol. in the case of the phenoxy or thiophenoxy derivatives,
the metal salt (preferably Na) is prepared and refiuxed for several hours with the
appropriate haloquinazoline in a solvent such as THF.

R OH Rs 0

5
%Ji‘:ﬁo Formamide Re NH
_ B
R NH2 Ry N,)

7

Rg A
Re. N
FOhs
&
Ry N

The aryl and heteroarylstannanes may be prepared from the
corresponding halide (preferably bromide or iodide) by conversion to the
aryllithium by reaction with t-butyllithium at decreased temperatures, preferably

15 about -78° C followed by reaction with a halotrialkylstannane.

10

Rs cl
Rg ]
q +
S
7 N

Of course these products may also be prepared in the reverse manner
20 using the aryl or heteroarylhalides with the the corresponding stannane.
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Formula | wherein 20 Ar is a substituted or unsubstituted nono- or

bi -cyclic aryl or heteroaryl ring system of about 5 to about 12 atons and
wher e each nonocyclic ring may contain 0 to about 3 hetero atons, and each
bicyclic ring g %NFQ g ain O to about 4 hetero atons sel ected 3 and
S provided said ero atons are not vicinal oxygen and/or sultur atons and
where the substituents nmay be |located at 25 @y appropriate position of
the ring systemand are described by R X is a bond, 0, S, SO [err] C=C
Cerr]C, C=S, [err] NH, [err] or [err]; 30 R i ndependent |y incl udes
hydrdgen, al kyl, al kenyl, phenyl, aralkyl,

Rs  SnMe, oTt

- Re N
. Ay NJ-!-

The quinazoline stannanes intermediates may be prepared by the action
of trimethyitin sodium on aryl halides as described in Chem. Pharm. Bull. 1982,
5 30, 1731-1737:

The preparation of the compounds useful in this invention are described
in Applicants’ copending applications U.S. Serial No. 08/166,199, filed
December 10, 1993 and U.S. Serial No. 08/229,886, filed April 19, 1994 of

10  which this application claims priority. U.S. Serial No. 08/166,199 and U.S. Serial
No. 08/229,886 are hereby incorporated herein by reference.

Further, the following examples are representative of the processes used
to synthesis the compounds of this invention.

15 .
The below examples and those described in U.S. Serial No. 08/166,199
may be followed to prepare any of the desired compounds of this invention. A
representative list of compounds which may be prepared is shown below.
20 EXAMPLE 1

4-(3-chlorophenoxy)-6.7-di quinazolin

THF (5 mi) and NaH (60% disp in oil, approx. 28 mg) is added to a dry
25 flask maintained under inert atmasphere at room temperature. 3-Chlorophenol
(0.09 g) is added as a soln. in THF (1 mL) and stirring is continued until the
‘ solution became clear. 4'-Chloro-6,7-dimethoxyquinazoline is added all at once
(as the solid) and stirring was maintained overnight at RT. The solution is
partitioned between CHaCly and 5% NaOH. The organic layer is washed with
30 brine, dried (Na2S04) and concentrated. Flash column chromatography (40%
EtOAc/Hex)-provided the pure compound. An analytical sample is obtained by
recrystallization from EtOAc/Hex to provide 4-(3-chlorophenoxy)-6,7-
damethoxyqumazolme (0.05 g), white needles, m.p. 152-1 53°C
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afalkenyl, hydr oxy, hydroxyal kyl, al koxy, al koxyal kyl, aral koxy, aryl oxy,
acyl oxy, halo, haloal kyl, nitro, cyano, am no, nono- and di-al kyl am no,
acyl am no. carboxy, carboxyal kyl, carbal koxy, carbaral koxy,

car bal koxyal kylye

dl - al kyl am do and
nono- and dl - al kyl

g bal koxyal kenyl , ami noal koxy, ami do, nmyh,@gﬂ%ﬁ,yl

Nﬁ? cycl oal kyl am do, al kyl thl o, al kyl sul finyl,

suffonyl, sul fanoyl, nono- gnd dl - al kyl sul fanoyl,

hal ophenyl or benzoyl; and R and R together may al so form a ketone group.

[err] Is alkyl,

10

15

20

[err] and

A solution of 5 g (15.57 mmol) of N-methylisulfonyl-3-iodoindole (5.1 g;
15.57 mmol) of hexamethylditin and 0.89 g (0.78 mmot) of Pd (PPh3)4 in 75 mL
of dry toluene is flushed thoroughly with nitrogen and heated to 90°C for 4
hours. The mixture is then evaporated and chromatographed on silica gel
(eluting with hexane and then with 10% ethyl acetate/hexane to give N-
methyisulfonyi-3-trimethyistannylindole which is used directly in the next step.

A solution of 1.33 g (4.01 mmol) of N-methylsuifonyl-3-trimethyl-
stannylindole, 750 mg (3.34 mmol) of 4-chloro-6,7-dimethoxyquinazoline and
0.19 g (5 mol % 0.16 mmol) of Pd (PPh3)4 in 10 ml of dry dimethylformamide is
flushed thoroughly with nitrogen and heated to 90°C for 12 hours. The reaction
mixture is diluted with methylene chioride washed with 10% ammonium
hydroxide and stirred vigorously and then washed with water and the combined
organics are washed with brine (75 mL), dried (MgS0O,4) and evaporated to
dryness. Recrystallization from ethyl acetate yields 4-(1-methylsulphonylindol-3-
yi)-6,7-dimethoxyquinazoline
(m.p. >220°C).

The above examples may be fql_lowed to prepare any of the desired
compounds of this invention. A representative list of compounds which may be
prepared are shown below. '

6,7-dimethoxy-4-naphthaien-2-ylethynylquinazoline, m.p. 158-161°C

4-(4-hydroxyphenyl)-6,7-dimethoxyquinazolinehydrochloride,
m.p. >270°C (dec)

4-(naphthalen-1-yi)-6,7-dimethoxyquinazoline, m.p. 144-147°C

4-(naphthalen-2-yl)-6,7-dimethoxyquinazoline, m.p. 115-118°C
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[érr] and [err] are independently hydrogen, alkyl, alkylthio, cycloalkyl,
hydr oxy, al koxy, aral koxy, aryl, hal o, hal oal kyl, carboxy or carbal koxy.
with the exclusion of conpounds in which: Ar is a phenyl ring; X is NH, and

(1) t he phenyl ri represented by Ar- carries 0-2 groups R

I ndependent |y ‘%ﬂ@f’b%g' hydr oxy, hal ogen, amno, nitro, s’éﬂﬂ’?

al koxy, nono- and di-al kyl am no and aIkyIsquanyl and [err] and [err]

are i ndependently hydrogen, alkyl, alkylthio, hydroxy, alkoxy,

phenyl al koxy, hal oal kyl, carboxy and car bal koxy; or (ii) the phenyl ring

represented by Ar carries one or two groups R which
4-phenylacetylenyl-6,7-dimethoxyquinazoline, m.p. 146-148°C

4-(3-ﬂupro-4-methoxyphenyl)—6,7-dimethoxyquinazoline, m.p. 207-210°C
5 4-(3-phenylphenyl)-6,7-dimethoxyquinazoline, m.p. 160-163°C
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline, m.p. 168-169°C
4-(2-methoxypyridin-5-yi)-6,7-dimethoxyquinazoline, m.p. 175-176°C

10
4-(1-benzylindol-3-yl)-6,7-dimethoxyquinazoline, m.p. 148-150°C

4-(indol-3-yl)-8,7-dimethoxyquinazoline, m.p. >240°C (dec)

15 4-(1 -methyIindol-3-y|)~6,7-dimethoxyquinazoline hydrochloride,
m.p. >230°C (dec)

4-(1-methylsulphonylindol-S—y!)-G,7-dimethoxyquinazoline. m.p. >220°C (dec)
20 4-(4-phenylpiperidin-1-yi)-6,7-dimethoxyquinazoline, m.p. 150-1 51°C
4-[4-(3-chlorophenyi)piperazin-1-yi}-6, 7-dimethoxyquinazoline, m.p. 1565-156°C

4-(N-methy!-3 4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,
25 m.p. 149-151°C

(+ -)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline
hydrochloride, m.p. 198-201°C (dec)

30 4-(1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline hydrochloride, m.p.
195-197°C (dec)

4-(N-methyl-4-methoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 202-205°C

4-(N-methyk4-chioroanilino)-6, 7-dimethoxyquinazoline hydrochlorids,
m.p. 220-222°C
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inﬁependently I ncl ude hydrogen, hal ogen, [err], nitro, cyano, alkyl,
al koxy, am no, al kylam no, dial kyl am no and al kyl sul phonyl ; and one of
[err] and [err] represents hal ogen or trifluoronethyl, and the other two

represent hydr X a pharmaceutically acceptable salt the

Preferred Ar ng’ﬁ%??éo aryl or heteroaryl rings include subs*&f’ﬁ?’é’d‘"@?
unsubsti tuted benzene, pyrrole, thlophene, fugan, thlazole, |Im dazole,
pyrazole. 1,2,4-trlazole, pyridine,.2(1H)-pyridorie, 4(1H)-pyridone,
pyrazi ne, pyrimdine. pyridazine, isothiazole, isoxazole, oxazole and
tetrazol e.

4w(2 3-dihydroindol-1-yi}-6,7-dimethoxyquinazoline hydrochloride,
m.p. 226-229°C (dec)

5 N-(6,7-dimethoxyquinazolin-4-yl)}-N-methyl-N-(3-trifuoromethyiphenyl)amine
hydrochloride, m.p. 240-243°C

N-(3-chiorophenyt)-N-(6,7-dimethoxyquinazolin-4-yl)-N-methylamine
hydrochloride, m.p. 235-237°C
10
N-(3-chlorophenyl)-N-(quinazolin-4-yl)-N-methyl-amine hydrochloride, m.p. 233-
235°C

6,7-dimethoxy-4-naphthalen-1-yl-ethynyiquinazoline, m.p. 175-177°C
15 _
4-(thien-3-yl)-6,7-dimethoxyquinazoline, m.p. 148.5-151.5°C

4-benzyl-6,7-dimethoxyquinazofine, m.p. 122.5-125°C

20 (6,7-dimethoxyquinazolin-4-yl)-5-indazolylamine hydrochlioride,
m.p. 261-263°C (dec)

N-(6,7-dimethoxyquinazolin-4-yl)-N-phenyl-N-ethylamine hydrochioride,
m.p. 227-230°C (dec)

N-benzyl-N-(6,7-dimethoxyquinazolin-4-yl}-N-phenylamine hydrochloride,
m.p. 269-271°C

N-{(6-chloroquinazolin-4-yl)-N-methyl-N-phenylamine, m.p. 106-108°C

N-(3-ch!ofo-phenyl)-N—(G,?-dimethoxyquinazolin-4-yl)-N-ethylamine
_ hydrochloride, m.p. 261-263°C

N-(8,7-dimethoxyquinazolin-4-yl)-N-methyl-N-p-tolylamine hydrochioride,
35 m.p. 230-234°C (dec)

N-benzyl-N-(6,7- dzmethoxyqumazolm-4-yl)am|ne m. p 220-225°C
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6 Preferred Ar bicyclic aryl or heteroaryl rings include substituted and
unsubsti tuted napht hal ene, tetralin, naphthyridine, benzofuran,
benzot hi ophene, |ndol e, 2,3-dhydroindole, 1Hindazole, indollne,
benzopyrazole,“&11 nzodloxole benzoxazol e, puri ne, couwan ﬂﬁﬁ

qui noline, tetr ydrqu|noI|ne I soqui nol i ne, benzi m dazol e, qU|nazo
pyrido[ 2, 3- b]pyrazine, pyrido[3,4-b]pyrazineggpyrido[3,2-c]pyridazine,
pyrido[ 3, 4-b] -pyridine, 1H pyrazol e[ 3,4-d]pyrimdine, pteridine,

2( 1H) - qui noi one, 1(2H) -i soqui nol one, 1, 4-benzi soxazi ne, benzot hi azol e,

qui noxal i ne, qul nol i ne-N-oxi de, |soquinoline- N oxide, qulnoxaline-N oxide,
qul nazol i ne- N- oxi de, benzoxazi ne, phthal azi ne, or

N-{4-methoxybenzyl)-N-(6,7-dimethoxyquinazolin-4-yl)amine, m.p. 194-198°C

N-(3,5-dimethoxybenzyl)-N-(6,7-dimethoxyquinazolin-4-yl)amine hydrochloride,
5 ‘ m.p. 265-269°C

4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline, m.p. 228-232°C

N-(quinazolin-4~yl)-N—phehyl-N-methylamine hydrochloride, m.p. 242-246°C
10 (dec)

N-(6,7-dimethoxyquinazolin-4-yl)-N-(4-morpholin-4-yiphenyl)amine hydrochloride,
m.p. 231-235°C (dec)

15 4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline, m.p. 139.5-141.5°C

4-[N-(5-indanyl)amino]-6,7-dimethoxyquinazoline hydrochloride,
m.p. 244-246°C (dec)

20 4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline, m.p. 152-153.5°C

4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 262-264°C (dec)

25 4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochioride,
' m.p. 267-269°C (dec)

6,7-dimethoxy-4-(a-naphthylamino)quinazoline hydrochiloride, m.p. >250°C
30 6,7-dimethoxy-4-(B-naphthylamino)quinazoline hydrochloride, m.p. >250°C
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline, m.p. 238-244°C

4-(3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
35 m.p. 260-265°C

6, 7-dimethoxy-4-(N-methylanilino)quinazoline hydrochioride, m.p. >230°C
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cinnoline. More preferred Ar rings include substituted and unsubstituted
benzene, pyridine, thiophene, naphthal ene, quinoline, indole. 1

H pyrazol e[ 3, 4-d] - pyrimdine and Preferred R substituents include

hydr ogen, al kyl, al kenyl, hydroxy, al koxy, hal o, hal oal kyl, am no, nono-and
di - al kyl am no, ¥R 9¥¥#¥8no, carboxy, carbal koxy, ami do, nono- af§¥/US4/14180

di - al kyl am do, N, N-cycl oal kyl am do, al ky[thio,, al kyl sul finyl, alkylsulfonyl
or sul fanmoyl, al kyl, al kenyl, phenyl, aralkylfsaralkenyl, and R may al so
forma keto group.

4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline, m.p. 152-153°C
8,7-dimethoxy-4-(1-naphthyithio)-quinazoline, m. p. 174.5-176.5°C
6,7-dimethoxy-4-(2-naphthyithio)-quinazoline, m. p. 178-179°C
6,7-dimethoxy-4-(1-naphthyloxy)-quinazoline, m. p. 214-215.5°C
10 6,7-dimethoxy-4-(2-naphthyloxy)-quinazoline, m. p. 169-170°C

N-(6,7-dimethoxy-quinolazolin_-4-y|)-N-(naphth-z-yl)-N-ethylamine hydrochioride,
m. p. 236-239°C (dec)

15 6,7-dimethoxy-4-(naphthalene-2-sulfinyl)quinazoline, m. p. 182.5-185°C
6,7-dimethoxy-4-(naphthalene-2-sulfonyl)quinazoline
4-(3-chloroanilino)-6,7-dimethyliquinazoline hydrochloride, m.p. 271-274°C
20
4-(3,5-dimethylanilino)-6,7-dimethylquinazoline hydrochloride,
m.p. >275°C

4-(N-methyl-4-methylanilino)-6,7-dimethyiquinazoline hydrochloride,
25 m.p. 235-238°C

6,7-dimethyl-4-(1-naphthylamino)quinazoline hydrochloride,
m.p. 244-247°C

30 6,7-dimethyl-4-(7-trifluoromethyl-3,4-dihydro-2H-quinolin-1-yl)quinazoline
hydrochloride, m.p. 240°C

4-(N-methyl-3-methylanilino)-6,7-dimethylquinazoline hydrochloride,
m.p. 205-207°C

4-(a-chIorophenylthio)-SJ-dimethquuinazo!ine hydrochloride,
m.p. 197-202°C
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7 As enpl oyed above and throughout this disclosure, the follow ng terns,
unl ess otherw se indicated, shall be understood to have the foll ow ng
medni ngs: Monocyclic aryl or heteroaryl"™ means a carbocyclic or

het er ocyclic 5W 9%%@t ic ring. Preferred rings include pheny*.cr,hggﬁg%h,
, I'm

pyridyl, 2(1H)-pyiidonyl, 4(1 H)-pyridonyl, furyl, pyrimdiny azol yl ,
t hi azolyl, oxazolyl and tetrazolyl. "Bicycli c1gryl or heteroaryl" neans a
bicyclic ring system conposed of two fused carbocyclic and/ or heterocyclic
aromatic rings. Preferred rings 10 include naphthyl, indolyl,

benzot hl enyl , benzofuranyl, quinolinyl, chrononyl, 1 (2H)-isoquinolonyl,
I soqui nol i nyl, benzim dazolyl, benzothiazolyl, quinoxalinyl,

4-(1-naphthyithio)-6,7-dimethylquinazoline hydrochiloride,
m.p. 204-209°C

y 5 4-(3,4-dimethoxyphenyithio)quinazoline, m.p. 115-117°C

P tion of Pl tical C i !
Pt logical Test Secti
10
Compounds within the scope of this invention exhibit significant activity

as protein tyrosine kinase inhibitors and possess therapeutic vaiue as cellular
antiproliferative agents for the treatment of certain conditions including
psoriasis, atheroscierosis and restenosis injuries. Further, specific inhibitors of

15 CSF-1R tyrosine kinase activity are useful for elucidating the importance of
CSF-1 and CSF-1 receptor signaling in bone remodeling and hematopoeisis.
Compounds within the scope of the present invention exhibit the modulation
and/or inhibition of cell signaling, cell proliferation, cell inflammatory response,
the control of abnormal cell growth and can be used in preventing or delaying

20 the occurrence or reoccurrence of such conditions or otherwise treating the
condition.

To determine the effectiveness of compounds of this invention, the
pharmacological tests described below, which are accepted in the art and
25 recognized to correlate with pharmacological activity in mammals, are utilized.
Compounds within the scope of this invention have been subjected to these
various tests, and the results obtained are believed to correlate to useful cellular
differentiation mediator activity. The below described tests are useful in
determining the inhibition of the colony stimulating factor-1 receptor tyrosine
30 kinase (CSF-1R) activity. The ability to inhibit the pS6/ck tyrosine kinase activity
of compounds disclosed herein is described. The results of these tests are
believed to provide sufficient information to persons skilled in the
pharmacological and medicinal chemistry arts to determine the parameters for
using the studied compounds in one or more of the therapies described herein.

E E F-E I E -ﬁ !-
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napht hyri di nyl, cinnolinyl, phthal azinyl, pyrido[2, 3-b]pyrazinyl,
pyrido[ 3, 4- Db]pyrazinyl, pyrido[3,2-c]pyridazinyl, pyrido[3,4-b]-pyridinyl,
pteridinyl, and quinazolinyl. 15 "Alkyl" means a saturated aliphatic

hydr ocar bon, either branched- or straight-chained. Preferred alkyl is

"l ower al kyl " hawossits288out 1 to about 6 carbon atons. Exanpl es Peff/usbdi41so

I ncl ude nethyl, ethyl, n- propyl i sopropyl, butyl, sec-butyl, t-butyl, anyl
and hexyl. 20 "Cycloal kyl"™ neans a cyclic allﬁﬁhtlc group conpri sing from
about three to about seven carbon atons. Preferred cycloalkyl groups

I ncl ude cycl opropyl, :

EGF-receptor purification is based on the procedure of Yarden and
Schiessinger. A431 cells are grown in 80 cm2 bottles to confluency (2 x 107
cells per bottle). The cells are washed twice with PBS and harvested with PBS
containing 11.0 mmol EDTA (1 hour at 37° C, and centrifuged at 600g for 10

5 minutes. The cells are solubilized in 1 ml per 2 x 107 cells of cold solubilization
buffer (50 mmol Hepes buffer, pH 7.6, 1% Triton X-100, 150 mmol NaCl, 5
mmol EGTA, 1 mmol PMSF, 50 pg/ml aprotinin, 25 mmol benzamidine, 5 pg/mi
leupeptic, and 10 pg/ml soybean trypsin inhibitor) for 20 minutes at 4° C. After
centrifugation at 100,000g for 30 minutes, the supernatant is loaded onto a

10 WGA-agarose column (100 p! of packed resin per 2 x 107 cells) and shaken for
2 hours at 4°C. The unabsorbed material is removed and the resin washed
twice with HTN buffer (50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol
NaCl), twice with HTN butfer containing 1 M NaCl, and twice with HTNG buffer
(50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, and 10%

15 glycerol). The EGF receptor is eluted batchwise with HTNG buffer containing
0.5 M N-acetyl-D-glucosamine (200 ul per 2 x 107 cells.). The eluted material is
stored In aliquots at -70°C and diluted before use with TMTNG buffer (50 mmol
Tris-Mes buffer, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, 10% glycerol).

20

WGA-punﬂed EGF receptor from A431 oells (0.5 ng/assay is activated
with EGF (0.85 M) for 20 minutes at 4°C. The assay is performed at 15°C and
initiated by addition of Mg(Ac)z (60 mmol), Tris-Mes buffer, pH 7.6 (50 mmol),
[32P)ATP (carrier free, 5 uCi/assay), and increasing concentrations-of
25 nonradioactive ATP. The assay is terminated after 10-sec by addition of SDS

sample buffer. The samples are run on a 6% SDS polyacrylamide gel. The gel

is dried and autoradiographed as described above. The relevant radioactive

bands are cut and counted in the Cerenkov mode. The Ky, for ATP determined

in this fashion is found to be 7.2 uM. With use of the 10-sec assay protocol, the
30 EGF concentration dependence of EGF-RK autophosphorylation is determined.

A431 cells are grown to confluence on human fibronectin coated tissue
culture dishes. After washing 2 times with ice-cold PBS, celis are lysed by the
35 addition of S00 ul/ dish of lysis buffer (50 mmol Hepes, pH 7.5, 150 mmol NaCl,
1.5 mmol MgCl2, 1 mmol EGTA, 10% glycerol, 1% triton X-100, 1 mmol PMSF,
1 mg/mi aprotinin, 1 mg/m! leupeptin) and incubating 5 minutes at 4°C. After
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cycl obutyl, cycl ohexyl and cycl oheptyl. 25 "Al koxy" refers to an

al kyl -O-group. Preferred al koxy groups include nmethoxy, ethoxy, propoxy and
but'oxy. "Aryloxy" refers to an aryl-Ogroup. The preferred aryloxy group is
phenoxy. 30 "Aral kyl" means an al kyl group substituted by an aryl radical.
The preferred RP; P groups are benzyl or phenethyl. The pre?ﬁﬁ’ﬁ”’“‘”

ar al koxy groups are benzyl oxy and phenethoxy.1§5 The preferred acyl oxy
groups are acetoxy and benzyl oxy;

EGF stimulation (500 pg/mi 10 minutes at 37°C) immunoprecipitation is
performed with anti EGF-R (Ab 108) and the autophosphorylation reaction (50 pl
aliquots, 3 nCi [y-32PJATP) sample is carried out in the presence of 2 or 10 uM
of compound of the prasent invention, for 2 minutes at 4°C. The reaction is

‘ 5 stopped by adding hot electrophoresis sample buffer. SDA-PAGE analysis
(7.5% els) is followed by autoradiography and the reaction is quantitated by
densitometry scanning of the x-ray films.

Qe.lLQu!IuL_e
10 Cells termed HER 14 and K721A (=DK) are prepared by transfecting

NIHSTS cells (clone 2.2) (From C. Fryling, NCI, NiH), which lack endogenous
EGFQreceptors, with cDNA constructs of wild-type EGF-receptor or mutant EGF-
receptor lacking tyrosine kinase activity (in which Lys 721 at the ATP-binding
site is replace by an Ala residue, respectively). All cells are grown in DMEM

15  with 10% calf serum (Hycione, Logan, Utah).

Further tests which show the effectiveness and selectivity of compounds
of this invention to inhibit cell proliferation and/or differentiation or mediator
release are as follows.

20
-1 X

For a regular 28 tube assay (14 samples per 15 well gel):

25 In2mieppendorftube: 140 mg protein A s_epharose (5 mg/sample)
Swell in 20 mM Hepes pH 7.5 and wash 2x in Hepes

Add 280 A a-CSF-1R
20 min RT shaking :
Wash 3x in HNTG pH 7.5: 20 mM Hepes
30 ' 150 mM NaCi
0.1 % triton X-100
10 % glycerol

in 15 ml tube: 2.8 ml lysate )
lysis buffer: 20 mM Hepes
35 o - | 1.5 mM MgCiz2
- 150 mM NaCl
1mM EGTA
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8 "Hal 0" neans hal ogen. Preferred hal ogens include chloride, brom de and
fluoride. The preferred hal oal kyl groups are nono-, di- and

trdifluoronethyl .

5 The nore preferred conpounds of this invention include

t hose conpoundwoekné@g mul a | where Ar |Is phenyl or naphthyl; perusesrnisise

10

15

20

10% glycerol -

1% triton X-100
Proteass inhibitors added fresh:
PMSF: 8 mg/m!=2500x in 100% EtOH, store frozen, add 100%/ 10 mi lysis buffer
Aprotinin: 10 mg/mi=250x in H20, store frozen , add 40A/10 ml lysis buffer
Leupeptin: 1 mg/mk=250x in H20, store frozen , add 40\/10 ml lysis buffer
Add washed beads to stimulated lysate and incubate 90 min 4°C on rotator
or shaking
prepare 28 compound tubes:
make 40 mM solutions of compounds in 100% DMSO
make serial dilutions in 50 mM Tris pH 7.5 + 10 mM MnCl2
aliquot 10A compound solution into each 1 ml eppendorf reaction tube waiting
on ice, control blanks get 10A buffer
Wash beads 1x HNTG, 2x 10mM Tris pH 7.5

Add 10A ATP solution: 312\ 50 mM Tris pH 7.5 + 10 mM MnCl2
2.7 cold ATP (stock of 10 mM in 50 mM
Tris=20 uM final)
| 351 32P-ATP (10uCi/sample)
Vortex, incubate 10 min on ice
Add 45) 2x SDS-sample buffer, heat 95°C 6 min
7.5% SDS-PAGE, fix, dry, expose (usually 4 hrs)

A. Jurkat cells (human T-cell ieukemia, ATCC clone #E6-1) are grown in
suspension in RPMI 1640 medium with 10% fetal calf serum, 100 U/ml
penicillin/streptomycin, and 2 mM L-glutamine in a 37°C incubator at 5% COg2.

B. Cells are grown to 1-1.5 x 106 calis/m| media, pelleted by
centrifugation, and lysed in lysis buffer at 108 cells/m| bufter (50 mM tris (pH 8),
150 mM NaCl, 5 mM EDTA, 10% glycerol, and 1% NP-40, to which fresh
protease and phosphatase inhibitors are added as described above for A431
lysate). Lysates stored at -70°C.

C. Immunoprecipitation: 3-4 mg Protein-A sepharose/sample washed
2x 20 mM Hepes (pH 7.5). 1 ul a-/ck antibody (prepared as polycionals in
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10 R i s hydrogen,
bond, NH or [err];

or nethoxy. 25

al kyl , al koxy, hydroxy, halo or trifluoronethyl. Xis a

and 15 [err] and [err] are independently hydrogen
or- al koxy. The nost preferred conpounds are those described where Ar is
phenyl ; 20 X iwokkiisyss NVe; and [err] and [err] are independenpdposdddssgen

It is intended that N-oxides of the above described

- am noqui nazol i nes are enconpassed within the 8tope of this invention.

10

15

20

rabbits using a peptide antigen corresponding to the N-terminal region of human
Iok) per sample added to the Protein-A and shaken 20 min at room
temperature. After washing 3X HNTG, lysate from 2 x 106 cells is added to
each sample, rotated 2 hr at 4°C, then washed 3x HNTG (2nd wash containing
0.5 N NaCl). If all samples contain identical concentrations of the enzyme, then
the immuno-precipitation can be done in bulk and alloquoted to appropriate
numbers of tubes prior to assay set-up.

D. Compound screening in the cell-free Ickkinase assay: Compounds
(40 mM stocks in DMSO) are initially screened at concentrations of 10 and
100 uM in samples containing /ck immuno-precipitated from 2 x 106 cells, 5 uM
cdc2 (a p34¢dc2.derived synthetic peptide (N6-20) prepared by R. Howk,
RPR)7, 5 mM MnCl2, 5 uM ATP and 30 uCi g32P-ATP (6000Ci/mmol, NEN) in
20 mM hepes (pH 7.5) for 5 min at 30°C. Samples are analyzed by 5-15%
SDS-PAGE and autoradiography as described for EGFR kinase assays.

E. Intact cell activation/inhibition studies:~5 x 107 cells per sample in 1
mi media are activated with either 10 ug a-CD3 (clone Cris 7, Biodesign) for 1
min at 37°C or 20 ng PMA and 10 ug PHA for 20 min at 37°C in the presence
and absence of compound (added earlier so that the total time of compound
incubation is 30 min). Incubations are terminated by centrifugation and lysis (as
described). Samples are analyzed by immunoprecipitation (aPY (100 ul/1 08
cells), a-PLC (100 ul/108 celis), or a-zeta (20 ul/108 celis)), foliowed by SDS-
PAGE and westem blotting onto nitroceilulose and immunoblotting using RC20
recombinant aPY-HRP Transduction Labs) and ECL (Amersham).

MP- Protei

Selectivity assay for compounds is performed as follows. Each sample
contains 0.4 pmolar units PKA (from rabbit muscle, Sigma), 1uM cAMP, 50 uM
Tris-HCL (pH7), 10 mM MgAc, 50 ug BSA, 16 uM Kemptide substrate (specific
cAMP kinase phosphate acceptor whose sequence corresponds to the pig liver
pyruvate kinase phosphorlyation site), 16 uM ATP, 16 uCi 32P-ATP
(6000C¥mmol, NEN), +/- compound and dHzO to a final volume of 200 ul.
Reactions proceed for 5 min. at 30°C, and are terminated by the addition of 100
ul 375 mM H3PO4. 50 ul each sample spotted onto Whatman P81
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Sﬁecial

tyrosi ne kinase include the following: 30 A

enmbodi ments of this invention inhibiting the growth factor or
Conmpounds of Fornul a |

proliferation and/ or

rel ease is especially characterized by CSF-1

where: X is a bond, [err], S or 0, the inhibiting cell

differentiation or nediator

activity. 35 WONISHpounds of Formula | where: 9
22

PCT/US94/14180

phosphocellulose filters, which are washed 3X (15 min.) in 75 mM H3POy4,
foliowed by an acetone rinse and dry (Cerenkov) counting.

In view of the results of the above test, compounds of the present
5 invention can be shown to be selective.

The following tables show examples of representative compounds of this
invention and their test results as determined by the above inhibition of CSR-1R

and /ck procedures.
10

Structure Ick activity CSF-R activity
Ma:‘:f ICso (M) ICs0 (M)
Me NJI

S

_ Q > 10 6

KO 100 7
Mmz@x >50 0.18

|

Mefil) C >50 0.5
E,,’(O >50 4.0

QMe
Q 10 > 100
H‘d OMe
Me
Me 05 >100
H | OMe
H "Q,O 50 > 50
Hm 10 > 50
hT ﬁﬁﬁﬁlﬁm




X?i s a bond, NH, S or O, the inhibiting cell proliferation and/or
differentiati on or nediator release is especially characterized by |ck/EG
activity. 5 C. Compounds of Fornula | where: X is a bond and Ar Is

phenyl, indol Wy %! yl, thienyl, pyridyl, naphthyl, a bicyg a
bi cyclic het erogrgy}g?r) substi t ut ed phenyl, indolyl, pyrrol yl, éﬂ’uﬁ%ﬁ{/‘ﬁ“

pyridyl, naphthyl, bicyclic aryl, bicyclic hepgroaryl, the i nh| biting cell
prol i feration and/or differentiation or mediator rel ease is especially
characterized by Ick 10 activity. D. Compounds of Fornmula | where: X is
NH, R6 and R7 are al koxy and Ar is phenyl having at |east one

_ . H 7’% 25 >50
| Me
H?'QZM o 10 >20
H T’\O
20 220

T@g. 1 > 50
s’@ (o] 2.5 3

Me .

Me
’éf’ . 5 > 50

OMe
% 29 15

The results obtained by the above experimental methods evidence the
useful CSF-1R receptor protein tyrosine kinase inhibition properties of
compounds within the scope of the present invention and possess therapeutic

5 value as cellular antiproliieratii/e agents. The above pharmacological test
results may be used to determine the dosage and mode of administration for the
particular therapy sought.

The compounds of the present invention can be administered to a
10 mammalian host in a variety of forms adapted to the chosen route of
administration, i.e., orally, or parenterally. Parenteral administration in this
respect includes administration by the following routes: intravenous,
intramuscular, subcutaneous, intraocular, intrasynovial, transepithelial including
transdermal, ophthalmic, sublingual and buccal; topically inciuding ophthaimic,
15  dermal, ocular, rectal and nasal inhalation via insufflation and aerosol and rectal
systemic.
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substituent in the 3, 4 and | or 5 positions of hydroxy or al koxy, the
inhibiting cell 15 proliferation and/or differentiation or nediator
release is especially characterized by Ick activity. The conpounds of this
i nvention may be useful in the formof the free base, in the formof salts
and as a hydr ameo9saistssf orns are within the scope of the 20 | PCTMSI4M4180ACi d
addition salts may be fornmed and are sinply a nore convenient formfor use;
and in practice, use of the salt forminheren@dy anounts to use of the base
form The acids which can be used to prepare the acid addition salts

i ncl ude preferably those which produce, when conbined with the free base,
phar maceutically acceptable salts, that is, salts whose anions are

non-toxic to 25 the anjimal organi smin ar nageut i | doses of the Its,
so that the benefici al "the active mpound mam)e ora yaémﬁl?stered, Forexampp,wsu% an

inert diluent or with an assimilable edible carrier, or it may be enclosed in hard
or soft shell gelatin capsules, or it may be compressed into tablets, or it may be
5 incorporated directly with the food of the diet. For oral therapeutic

administration, the active compound may be incorporated with excipient and
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. Such compositions and preparations
should contain at least 0.1% of active compound. The percentage of the

10 compositions and preparations may, of course, be varied and may conveniently
be between about 2 to about 6% of the weight of the unit. The amount of active
compound in such therapeutically useful compositions is such that a suitable
dosage will be obtained. Preferred compositions or preparations according to
the present invention are prepared so that an oral dosage unit form contains

15 between about 1 and 1000 mg of active compound.

The tablets, troches, pills, capsules and the like may also contain the
following: A binder such as gum tragacanth, acacia, com starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating agent such as corn

20 starch, potato starch, aiginic acid and the like; a lubricant such as magnesium
stearate; and a sweetening agent such as sucrose, lactose or saccharin may be
added or a flavoring agent such as peppermint, oil of wintergreen, or cherry
flavoring. When the dosage unit form is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various other materials may be

25 present as coatings or to otherwise modify the physical form of the dosage unit.
For instance, tablets, pills, or capsules ‘may be coated with shellac, sugar or
both. A syrup or elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and
flavoring such as cherry or orange flavor. Of course, any material used in

30 preparing any dosage unit form should be pharmacsutically pure and
substantially non-toxic in the amounts employed. In addition, the active
compound may be incorporated into sustained-release preparations and
formulations.

35 The active compound may also be administered parenterally or
intraperitoneally. Solutions of the active compound as a free base or
pharmacologically acceptable salt can be prepared in water suitably mixed with
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properties inherent in the free base are not vitiated by side effects
ascribable to the anions. Although pharmaceutically acceptable salts of
sai d basic compound are preferred, all acid addition salts are useful as
sources of thewowmassase formeven if the particular salt per pegrussyriesi r ed
only as an internedi ate product as, 30 for exanple, when the salt is
formed only for purposes of purification and i28entification, or when it is
used as an internediate in preparing a pharmaceutically acceptable salt by
i on exchange procedures. Pharmaceutically acceptable salts within the scope

M neral aci ds suctd swiaiantainh B8 PRotvropkieehifte. thadtsiol YAl Airbe Brepared
sul fani ¢ acid; andgiyseselnliquidpoiyethylens wo&;md@tmeﬁ theraof iapdan oils. Underi c
acid,- tartaric acigldingR/ 6oHdRioNS oA storage and use, these preparations contain a
preservative to prevent the growth of microoi'ganisms.
J 5
The pharmaceutical forms suitable for injectable use include sterile
aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. In all cases the for must
be sterile and must be fluid to the extent that easy syringability exists. It may be
10 stable under the conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms such as bacteria and fungi.
The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable cils.
15 The proper fluidity can be maintained, for example, by the use of a coating such
as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. The prevention of the action of
microorganisms can be brodght about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal,
20 and the like. In many cases, it will be preferabie to include isotonic agents, for
example, sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by" use of agents delaying absorption, for
example, aluminum monostearate and gelatin.

25 Sterile injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with various of the
other ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle which contains the basic

30 dispersion medium and the required other ingredients from those enumerated
above. In the case of sterile powders for the preparz:ion of sterile injectable
solutions, the preferrad methods of preparation are vacuum drying and the
freeze drying technique which y:eld a powder of the active ingredient plus any
additional desired ingredient from prev:ously sterile-filtered solution thereof.

The therapeutic compounds of this invention may be administered to a
mammal alone or in combination with pharmaceutically acceptable carriers, as
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10 met hanesul foni ¢ aci d, ethanesul fonic acid, benzenesul fonic acid.

p-tol uenesul fonic acid, cyclohexylsulfamc acid, quinic acid, and the |ike.
The corresponding acid addition salts conprise the following: 5

hydrochl ori de, sulfate, phosphate, sulfamte, acetate, citrate, |actate,
tartrate, nethapgssiishgnat e, et hanesul fonate, benzenesul f onat e, pcT/Us9a14180
p-tol uenesul fonate, cycl ohexyl sul famate and qui nate, respectively. The acid
addition salts of the conpounds of this invent2®n are prepared

noted above, the proportion of which is determined by the solubility and
chemical nature of the compound, chosen route of administration and standard
pharmaceutical practice. '

5 The dosage of the present therapeutic agents which will be most suitable
for prophylaxis or treatment will vary with the form of administration, the
particular compound chosen and the physiological characteristics of the
particular patient under treatment. Generally, smali dosages will be used initially
and if necessary, will be increased by small increments until the optimum effect

10 under the circumstances is reached. The therapeutic human dosage, based on
physiological studies using rats, will generally be from about 0.0l mg to about 100
mg/kg of body weight per day or from about 0.4 mg to about 10 g or higher
although it may be administered in several different dosage units from once to
several times a day. Oral administration requires higher dosages.
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10 either by dissolving the free base in agueous or aqueous-al cohol

sol ution or other suitable solvents containing the appropriate acid and

i solating the salt by evaporating the solution, or by reacting the free
base and acid in an organic solvent, in which case the salt se ar at es
directly or caWOW¥IYS ai ned by concentration of the sol ution. 9444180
conpounds of this invention nmay be prepared bé enploylng procedures known
in the literature starting from known conpoun L o readily prepared

i nternmedi ates. Exenpl ary general procedures fO||OML 20 -I'n general the
conpounds useful for the nethod of inhibiting cell proliferation and/or
differentiation or nediator release my be grapged by the

1. A tyrosine kinase inhibitor composition for effectively inhibiting CSF-1R
tyrosine kinase activity by exhibiting inhibition of cell proliferation and/or

¢ 5 differentiation and/or mediator release comprising a CSF-1R receptor inhibiting
effective amount of a compound having a bis ring system comprising a first aryl
ring and a second aryl, carbocyclic or heterocarbocyclic ring, or a
pharmaceutically acceptable salt thereof, in admixture with a pharmaceuticaily

acceptable carrier.

10
2. A method of inhibiting cell proliferation, differentiation, or mediator
release in a patient suffering from a disorder characterized by such proliferation
and/or differentiation and/or mediator release comprising administering to a
patient said composition of Claim 1.

15

3. A compound of Claim 2 of the formula:

wherein

Ar is a substituted or unsubstituted mono- or bi-cyclic aryl or heteroary!
20 ring system of about 5 to about 12 atoms and where each monocyclic ring may
contain 0 to about 3 hetero atoms, and each bicyclic ring may contain O to about
4 hetero atoms selected from N, O and S provided said hetero atoms are not
vicinal oxygen and/or sulfur atoms and where the substituents may be located at
any appropriate position of the ring system and are described by R;
25

X is a bond, O, S, SO, SO,, OCH,, C=C, C&=C, C=S, SCH,

NH, NHCHg. NR4 or NR4CHaz ;
This Sheet Has Been Rep
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coupling reaction of a palladiumcatalyzed aryl or heteroarylstannane wth
an aryl or heteroarylhalide or triflate. [err] 25 where A is hal ogen or
triflate and B is trialkylstannane and R is as previously described. The
4- hal oqui nazol iW@9%151%& i ng naterials are prepared in the cl asREHSIHIAI80
using anthranilic acid derivatives and forrramzcaie at reflux to provide the

R independently includes hydrogen, alkyl, alkenyl, phenyl, aralkyl,
aralkenyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aralkoxy, aryloxy, acyloxy,
halo, haloalky!, nitro, cyano, amino, mono- and di-alkylamino, acylamino,
carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyalkyl,
5 carbalkoxyalkenyl, aminoalkoxy, amido, mono- and di-alkylamido and N,N- \
cycloalkylamido, sulfonyl, mono- and di-alkyl sulfonyl, sulfamoyl, mono- and di-
alkyl suifamoyl, halophenyl or benzdyl; and R and R together may also form a
ketone group.

R4 is alkyl, -CH2-CHa- or -CH2-CH,-CHaz-; and
10
Rs, Rs and Ry are independently hydrogen, akkyl, alkyithio, cycloalky!,
hydroxy, alkoxy, aralkoxy, aryl, halo, haloalkyl, carboxy or carbatkoxy; or

a pharmaceuticalily acceptable salit thereof.

15 4. A compdund according to Claim 3 wheré:
Ar is phenyl or naphthyl;
R is hydrogen, alkyl, alkoxy, hydroxy, halo or mono-, di- triflucromethyl.
X is a bond, NH or NRy4; and

Rs, Rg and Ry are independently hydrogen, alkoxy, halo or mono-. di- or
20 trifluoromethyl.

5. A compound of Claim 4 where:
Ar is phenyl;
) X is a bond, NH or NMe; and

25 Rs, Rs and Ry are independently hydrogen or methoxy.

6. - A compound according to Claim 3 where:
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I nt er medi at e qui nazol i nones. Subsequent treatnment with [err] at about 110
[err] for about two hours provides the chloroquinazolines. The final
preducts 5 are prepared via a condensation with the appropriate aniline
derivative in sol vent such as ethanol. In the case of y
or thi ophenoxywﬁlvyastsives, the netal salt (preferably Na) ispg?ggg% and
refluxed for several hours with the appropriabg hal oqui nazoline in a
solvent such as THF. [err] 10 The aryl and heteroaryl stannanes may be
prepared fromthe corresponding halide (preferably brom de or iodide) by
conversion to the aryllithium bKI reaction with t-butylithiumat decreased
t enper atures, pref erablX/is abond, NA4, S or O; and the inhibiting cell proliferation,

differentiation, or mediator release release is characterized by CSF-1 activity.

b Y

7. A compound according to Claim 3 where:

5 X is NH; and the inhibiting cell proliferation, differentiation or mediator
release is characterized by /ck activity.

8. A compound according to Claim 3 where:

X is a bond and Ar is phenyl, indolyl, pyrrolyl, thienyl, pyridyl, a bicyclic
10 aryl, a bicyclic heteroary! or substituted pheny!, indolyl, pyrrolyl, thienyl, pyridyl,
bicyclic aryl, bicyclic heteroaryl; and the inhibiting cell proliferation, differentiation
or mediator release is characterized by Ick activity.

o. A compound according to Claim 8 where:

15 X is NH, Rg and Ry are alkoxy and Ar is pheny! having at least one
substituent in the 3, 4 and/or 5 positions of hydroxy or alkoxy; and the inhibiting
cell proliteration, differentiation or mediator release is characterized by ick

activity.

20 10. A method for the treatment of bone disease in a patient suffering from
such disorder comprising administering to said patient an effective amount of a
composition according to Claim 3.

11.. A method for the treatment of inflammation in a patient suffering from
25 such disorder comprising administering to said patient an effective amount of a
composition according to Claim 3.

AR S R T i R




15 about -78 C fol | owed by reaction with a halotrial kyl stannane. [err] O
course these products may al so be prepared in the reverse manner 20
uskng the aryl or heteroaryl halides with the the correspondi ng stannane.

12 [err] The qyj | ne stannanes internedi ates may be prepa t he
action of tri n@t“ﬁ’gﬁ% sodiumon aryl halides as described i n%%lmﬂﬁr m
Bul | . 1982, 30

12. A method according to Claim 2 where said composition administered is
selected from:

4-(3,4,5-trimethoxyphenylamino) -6,7-dimethoxyquinazoline

5  4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxyphenyl)-8,7-dimsthoxyquinazoline hydrochloride,
4-(naphthalen-1-yl)-6,7-dimethoxyquinazoline,
4-(naphthalen-2-yl)-6,7-dimethoxyquinazoline,
4-phenylacetylenyl-6,7-dimethoxyquinazoline,

10  4-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,
4-(3-phenylphenyi)-6,7-dimethoxyguinazoline,
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yl)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-yi)-6,7-dimethoxyquinazoline,

16  4-(indol-3-yl)-6,7-dimethoxyquinazoline,

- 4-(1-methylindol-3-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(1-methylsulphonylindol-3-yl)-6, 7-dimethoxyquinazoline,
4-(4-phenylpiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4-(3-chlorophenyl)piperazin-1-yl}-8,7-dimethoxyquinazoline,

20  4-(N-methyl-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,
()-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline

hydrochloride,
4-(1,2,3,4-tetrahydroquinofin-1-yl}-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-4-methoxy-anilino)-6,7-dimethoxyquinazoline hydrochloride,

25 4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(2,3-dihydroindol-1-yl)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-trifluoromethylanilino)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyi-3-chloroanilino)-6,7-dimethoxyquinazoline-4-yl) hydrochloride,
4-(N-methyl-3-chloroanilinc)quinazoline hydrochloride, and

30 4-(naphthalen-1-ylethynyl)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptabie salt thereof.

18. A maethod according to Claim 2 where said composition administered is
selected from:
35 :
4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

Tl

I - N
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5 ~‘.30, 1731-1737: The preparation of the conpounds useful in this invention
are_described in Applicants' copending applications U S. Serial No.
084166, 199, filed Decenber 10, 1993 and U.S. Serial No. 08/229,886, filed

April 19, 1994yabs whi'ch this application clainms priority. | al
No. 08/166, 199 and U. S. Serial No. 08/229,886 are hereby inco#%%’%a’f’z@%

herein by reference. Further, the follomﬁngéﬁxanples are representative of
t he processes used to synthesis the conpounds of this invention. 15 The
bel ow exanpl es and those described in U S. Serial No. 08/ 166,199 may be

followed to prepare any of the desired conpounds of this invention. A
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochioride,

4-(N-methylanilino)-6-chloroquinazoline,
: 4-(N-ethyl-3-chloroanifino)-6,7-dimethoxyguinazoline hydrochloride,

| 4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

g 5 4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochioride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazoline hydrochloride,

10  4-(4-morpholin-4-ylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-[N-(5-indanyl)amino}-6,7-dimethoxyquinazoline hydrochioride,
4-(3-chiorothiophenoxy)-6,7-dimethoxthinazoline,
4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochloride,

15 4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(a-naphthylamino)-6,7-dimethoxyquinazoline hydrochioride,
4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and

20 4-(3-chiorophenoxy)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition according to Claim 1 where the compound
is selected from:

4-(3,4,5-trimethoxyphenylamino)-6, 7-dimethoxyquinazoline,
4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride,
4-(naphthalen-1-y1)-6,7-dimethoxyquinazoline,

30 4-{naphthalen-2-y)-6,7-dimethoxyquinazoline,
4-phenylacetylenyl-8,7-dimethoxyquinazoline,
4-(3-fluoro-4-methoxyphenyl)-8,7-dimethoxyquinazoline,
4-(3-phenyiphenyl)-6,7-dimethoxyquinazoline,
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,

35 4-(2-methoxypyridin-5-yl)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indof-3-yi)-6,7-dimethoxyquinazoline,
4-(indol-3-y1)-6, 7-dimethoxyquinazoline, | e
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rqb__resent ative list of conpounds which may be prepared is shown bel ow. 20
EXAMPLE 1 4-(3-chl orophenoxy) -6, 7-di met hoxyqui nazoline THF (5 nml) and NaH

(60%disp in oil,

approx. 28 ng) is added to a dry 25 flask maintained

under inert atnosphere at roomtenperature. 3-Chlorophenol (0.09 g) is
added as a sol gyoésusidgE (1 nml) and stirring i s continued unti lpcrhgso@@hgst i on
becane clear. 4-Chloro-6, 7-di net hoxyqui nazoline is added all at once (as
the solid) and stirring was nai ntai ned overngght at RT. The solution is
partitioned between [err] and 5% NaOH. The organic |ayer is washed with 30
brine, dried [err] and concentrat ed. Flash colum chromat ography (40%

Et QAc/ Hex) provi de&

10

15

20

25

ndo 3-)9157'8 -&%ett%%%&‘.%'a% me%ydrocrl%?onde' S obtained by

4-(1-methytsulphonyllndol-a-yl) 6,7-dimethoxyquinazoline,
4-(4-phenyipiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4-(3-chlorophenyl)piperazin-1-yl]-6,7-dimethoxyquinazoline,
4-(N-methyl-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,
(1)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline
hydrochloride,
4-(1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-4-methoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(2,3-dihydroindol-1-yi)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyi-3-trifluoromethylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroanilino)quinazoline hydrochloride and
4-(naphthalen-1-ylethynyl)-6,7-dimethoxyguinazoline; or
a pharmaceutically acceptable salt thereof.

15 A pharmaceutical compoéition according to Claim 1 where the compound
is selected from:

4-(indazol-5-ylamino}-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methylanilino)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazolin-4-yl) hydrochloride,
4-(4-morphohn-4-ylamlmo)—6 7-dimethoxyquinazoline hydrochloride,
4-(3-memoxyth|ophenoxy)-6 7-dimethoxyquinazoline,
4-[N-({5-indanyl)amino}-6,7-dimethoxyquinazoline hydrochioride,
4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline,
4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochioride,
4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochloride
4-(a-naphthylammo)-6 7-dimethoxyquinazoline hydrochloride, -
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récrystallization fromEt OAc/ Hex to provi de 4-(3-chl orophenoxy)-6, 7-

di met hoxyqui nazoline (0.05 g), white needles, mp. 152-153[err]. 13
EXAIVPLE 2 4-(1-met hyl sul phonyl i ndol - 3-yl ) -6, 7-di met hoxyqui nazol ine Step A
N-net hyl sul fonyl - 3-tri met hyl stannylindol e 5 A solution of 5 g (15.57

mol ) of N nmewryésastsonyl - 3-i odoi ndol e (5.1 g; 15.57 nmol) ofPCT/USII4180
hexanmethyl ditin and 0.89 g (0.78 mmol) of Pdsgerr] In 75 nmL

4-( B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline,

. 4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and
4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or

A 5 a pharmaceutically acceptable sait thereof.

16. A compound selected from:

4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,

10  4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

15  4-(N-benzylamino)-8,7-dimethoxyquinazotine,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochioride,
4-(3,4,5-trimethoxyphenoxy)-6, 7-dimethoxyquinazoline,
4-(N-methylanilino)quinazolin-4-yi) hydrochloride,

20 4-(4-momholin-4-ylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-{N-(5-indany!)amino}-6,7-dimethoxyquinazoline hydrochloride,
4-(3-chiorothiophenoxy)-6,7-dimethoxyquinazoline,
4-(3-aminOpyrazdlyl)-G,7-dimethoxyquinazoline hydrochloride,

25 4-(3,6-dioxananilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(a-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and

30 4-(3-chiorophenoxy)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

17. A compound selected from:
4—(naphthalen-a-ylethynyl)-s,7-dimethoxyquinazoline,

4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride, —- -——- --—
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of\mdry toluene is flushed thoroughly with nitrogen and heated to 90[err]
f@r 4 hours. The mxture is then evaporated and chromat ographed on silica
gel” (eluting with hexane and then with 10% et hyl acetate/hexane to give N

10 nethyl sul f rlnethylstannyllndole which is used dir i.n the
next step. St Mg& & sf‘{'lbgwmso

4- (1- met hyl sul phonyl i ndol - 3-yl ) -6. 7- di met hoxy&u nazoline A solution of 1.33
g (4.01 mmol) of N-nethylsulfonyl-3-trinmethyl- stannylindole, 750 ng (3. 34
mrol ) of 4-chl oro-6, 7-di met hoxyqui nazoline and 0.19 g (5 mol % 0. 16 nmol)
of Pd [err] in 10 m of dry dinmethylformamde is 15 flushed thoroughly

wi th nitrogen and «wbmam-mﬁi-pnmmhomummme The reaction mxture is

diluted with met hﬂ-ﬁ%ﬂhﬁﬁl&‘h@-%@"ﬁéﬁfﬁh naf8firdmoni um hydr oxi de and
stirred vigorousl %_&1 yi {}lenyfg%dlmeih%xymgﬁiﬁazo Rg, t he conbi ned
4-(3-ﬂuoro~4-methoxyphe_nyl)-6 7-dimethoxyquinazoline,

S 4-(3-phenylphenyl)-6,7-dimethoxyquinazoline, t
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yl)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-yl)-6,7-dimethoxyquinazoline,
4-(indol-3-yl)-6,7-dimethoxyquinazoline,

10 4-(1-methylindol-3-yl)-8,7-dimethoxyquinazoline hydrochioride,
4-(1-methyisulphonylindol-3-yi)-6,7-dimethoxyquinazoline,
4-{4-phenylipiperidin- 1-yi)-6,7-dimethoxyquinazoline,
4-[4-(3-chlorophenyl)piperazin-1-yl}-6,7-dimethoxyquinazoline,
4-(N-methyi-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,

18 (#)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-y1)-6,7-dimethoxyquinazoline

hydrochloride,
4-(1,2,3,4-tetrahydroquinolin-1-yi)-6, 7-d|memoxyqumazol|na hydrochioride,
4-(N-methyl-4-methoxy-anilino)-6,7-dimethoxyquinazoline hydrochioride,
- 4-(N-methyl-4-chioro-anilino)-6,7-dimethoxyquinazoline hydrochloride,

20 4-(2.3-dihydroindol-1-yl)-6,7-dimethoxyquinazoli_ne hydrochloride,
4-(N-methyl-3-trifluoromethylanilino)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroanilino)-6, 7-dimethoxyquinazoline-4-yl) hydrochloride,
4-(N-methyl-3-chioroanilino)quinazoline hydrochioride, and
4-(naphthalen-1-ylethynyl)-8, 7-dimethoxyquinazofine; or

25 a pharmaceutically acceptable salt thereof.
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organlcs are washed with brine (75 m), dried [err] and evaporated to
q;yness Recrystallization fromethyl acetate yields
4 ( 1- et hyl sul phonyl i ndol -3- 20 vyl)-6, 7-di net hoxyqui nazoline (mp.
>220[err]). The above exanples nay be followed to prepare any of the
desired conpounds of this invention. Arepesentative [ist of conpounds
which may be 25 prepared are shown bel ow
6, 7- di met hoxy- 4- napht hal en- 2-yl et hyny| xpgmeee i ne, mp. 158-1610C
4- (4- hydr oxyphenyl ) - 6, 7- di met'’hoxyqui nazol i nehydr ochl ori de, 30
mp. >270[err] (dec) 4-(naphthal en-1-yl)-6,7-di net hoxyqui nazoline, mp.
144-147[ err]
This invention relates to the modulation and/or
inhibition of cell signaling, cell proliferation, cell
5 inflammatory response, the control of abnormal cell growth
and cell reproduction. More specifically, this invention
relates to the use of mono- and/or bicyclic aryl or
heteroaryl quinazoline compounds in inhibiting cell
proliferation, including compounds which are useful protein
10 tyrosine kinase (PTK) inhibitors. The method of treating
cell proliferation and/or differentiation or mediator

release using said quinazoline compounds and their use in

pharmaceutical compositions is described.
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4- tnapht hal en- 2-yl ) -6, 7-di met hoxyqui nazol i ne. mp. 115-118[err] 35 Fosipy s
4- phenyl acet yl enyl - 6, 7- di met hoxyqui nazol ine, mp. 146-148[err]

4- (3-fl uoro-4-net hoxyphenyl ) - 6, 7-di net hoxyqui nazol ine, mp. 207-210[err] 5
4- ( 3- phenyl phenyl-) - 6, 7- di net hoxyqui nazol i ne, mp. 160-163[err]

4- (2- phenyl et hyl enyl ) - 6, 7- di et hoxyqui nazol i ne, mp. 168- 169[err]

4- (2- met hoxypyri di n-5-yl) -6, 7-di net hoxyqui nazol i fi€; QL

'REPLACbL SHEETS SG

A Claimds)
3 Drawicg(sy 5
Abstract 2 _
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5
1
ARYL AND HETEROARYL QUINAZOLINE
10 COMPOUNDS WHICH INHIBIT CSF-1R RECEPTOR
TYRQSINE KINASE -
. anti
15 This application is a contindation-in-part application of United States

Serial No. 08/299,886, filed April 19, 1994, which is a continuation-in-part of
Serial No. 08/166,199, filed December 10, 1993, which is a continuation-in-part
of Serial No. 07/988,515, filed December 10, 1992, which is a continuation-in-
part application of United States Serial No. 07/698,420, filed May 10, 1991 and

20 a continuation-in-part application of PCT International Application Serial No.
PCT/US82/03736, filed May 6, 1992, which has entered the U.S. National Stage
as Serial No. 08/146,072, filed November 8, 1993.

25 _ i H nwvi

This invention relates to the modulation and/or inhibition of cell signaling,
cell proiferation, the control of abnormal cell growth and call inflammatory
response. More specmcally, this invention relates to the use of mono- and/or

30 bicyclic a’kyl OF: heteroaryl qumazohne compounds which exhibit selective
' inhibition of differetitiation, proliferation or mediator release by effectively
inhibiting CSF-1R tyrosine kinase activity.

Normal celfigrowth:is believed to be triggered by the exposure of the
35 cellular substrate to one or more growth factors, examples of which are insulin, -
~ epidermal growth factor (EGF) and platelet-derived growth factor (PDGF).
Receptors for such growth factor are imbedded in and penetrate through the

is Sheet Has Been Reﬂlaced This is the replacement sheet
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10 4-(1-benzylindol -3-yl)-6, 7-di met hoxyqui nazoline, mp. 148-150[err]

4- (i ndol - 3-yl)-6, 7-di net hoxyqui nazol ine, mp. >240[err] (dec) 15

4- (1-met hyl i ndol - 3-yl ) -6, 7- di met hoxyqui nazol i ne hydrochl ori de, m p.
>230[err] (dec). 4-(1-rethyl sul phonylindol -3-yl)-6, 7-di met hoxyqui nazol i ne,
n1p >220[ err] (dec) 20 4- (4- phenyl pi peridin-1

-yl)-6, 7-di Hasrmgxd{ hed m p. 150-151 [err]
4 [4 (3-chl oro |n 1 -yl]-6,7-di methoxqu nazollne m p.
155 156[ err] 5 trlnethoxyanlllno) , 7-di met hoxyqui nazol i ne,

149-151[ er?] (+ -) 4-(2-methyl- 1
,2,3,4 t et rahydr oqui nolin-1 -yI)-6 7- di met hoxyqui nazol i ne

cellular membrane. The initiation of cellular reproduction is believed to occur
when a growth factor binds to the corresponding receptor on the external
surface of the celiular membrane. This growth factor-receptor binding alters the

- chemical characteristics of that portion of the receptor which exists within the

5 cell and which functions as an enzyme to catalyze phosphorylation of either an
intracellular substrate or the receptor itself, the latter being referred to as
autophosphorylation. Examples of such phosphorylating enzymes include
tyrosine kinases, which catalyze phosphorylation of tyrosine amino acid
residues of substrate proteins.
10 .

Many disease states are characterized by the uncontrolied growth of
cells. These disease states involve a variety of cell types and include disorders
such as cancer, leukemia, psoriasis, inflammatory diseases, bone diseases,
atherosclerosis and restenosis occuring subsequent to angioplastic procedures.

16  The inhibition of tyrosine kinases is believed to have utility in the control of
deregulated cellular proliferation, i.e., cellular proliferative disorders.

~ Initiation of autophosphorylation, i.e., phosphorylation of the growth factor
receptor itself, and of the phosphorylation of a host of intracellular substrates are
20 some of the biochemical events which are involved in mediator release and cell
proliferation.

Reported Developments

-

inhibitors of p56/ck tyrosine kinase have been reported in the literature by

Bolen, J. B. et al. FASEB J. 1892, 3403., Mustelin, T. et al. 7718S 1993 , 215.;

Eichmann, K. Angew. Chem. Int. Ed. Eng. 1993, 54.; and Klausner, R. D.

_ Samelson, L. E. Cell 1991 , 875. These include compounds that are potent but

30 nonselective inhibitors, such as staurosporine, which is competitive with ATP or

compounds that are very weak tyrosine kinase inhibitors, but are somewhat
selective, such as the flavonoid quercetin.

A series of dlhydroxy-usoqumohnes have been been reported by Burke, T.
35 R.etal (Blorg & Mad Chem. Lett. 1992 , 1771; J. Med. Chem. 1983 3010 and
J. Mad. Chem. 1993 , 3015) that have potent p56'ck inhibiting activity. Potential
therapeutic uses for selective inhibitors of p56'ck include the treatment of
autoimmune diseases such as rheumatoid arthritis or transpiant rejection.

This is the replacement sheet
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hydrochlorlde mp. 198-201[err] (dec) 30

4% (1, 2,3, 4-tetrahydroquinolin-1-yl)-6, 7-di met hoxyqui nazol i ne hydrochl ori de,
mp. 195-197[err] (dec)
4-(N<nethyl-4-nethoxyaniIino)-6,7-dinethoxyquinazoline hydrochl ori de, m p.
202- 205C 35 4-(N-net hyl - 4-chl oroani | i no) - 6, 7- di net hoxyqui-nazoli-ne—-- -~

hydrochl oride, mp. 220-222[err] This SheetHasBeenReﬂ

o AV

pS6/ck, which is a non-receptor tyrosine kinase, has been shown to be

. important in intracellular signaling in T-cells. It is assumed that inhibitors of
' p56/ck kinase activity perturb the activation of T-cells and therefore a selective
. 5 inhibitor could prove useful in the treatment of T-cell mediated conditions such

as organ rejection, rheumatoid arthritis or other auto-immune diseases.

Summary of the Invention
10
The present invention describes compounds which are inhibitors of the
colony stimulating factor-1 receptor tyrosine kinase, CSF-1R, activity and have
activity in a p56/0k cell-free assay. These compounds do not appear to have
any significant serine/threonine kinase inhibitory activity and in addition,

15 compounds within the scope of this invention do not demonstrate significant
PDGF-R activity in a cell-free assay. Compounds of this invention are also
weak inhibitors of PDGF-induced mitogenesis which may suggest that these
compounds inhibit other sre-like tyrosine kinases involved in the signal
transduction pathway.

20 :

Compounds within the scope of this invention are inhibitors of the colony
stimulating factor-1 receptor tyrosine kinase, CSF-1R, acti\}ity._ A selective
inhibitor of the tyrosine kinase activity of this receptor, which is closely related to
the platelet-derived growth factor recaeptor (PDGF-R), has never been reported.

25 Compounds of this invention are selective inhibitors of CSF-1R tyrosine kinase
' activity and are useful for elucidating the importance of CSF-1 and CSF-1
receptor signaling in bone remodeling and hematopoeisis. In addition
compounds inhibiting growth factor-induced CSF and/or Ick signalling are
described herein. |

In accordance with the present invention, there is provided
pharmaceutical compositions for inhibiting abnormal cell proliferation and/or
differentiation or mediator release in a patient suffering from a disorder
characterized by such proliferation activity, comprising the administration to a

35 patient a tyrosine kinase composition which effectively inhibits CSF-1R tyrosine
kinase activity in a CSF-1R inhibiting effective amount of a mono- aryl or hetero-
aryl quinazoline compound exhibiting inhibition of differentiation, proliferation or

This is the replacement sheet
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15 4-(2, 3-di hydroi ndol - 1-yl ) -6, 7-di net hoxyqui nazol i ne hydrochl ori de, m p.
226-229[err] (dec) 5 .

N- (6, 7-di met hoxyqui nazolin-4-yl)-N-nethyl-N-(3-trifluoronethyl phenyl)ani ne
hydrochl ori de, mp. 240-243[err] _ :

N- (3- chl or ophenyl ) - N- (6, 7- di net hoxyqui nazol i n-4-yl) - I\Il'rﬁat hyI am.ne.
hydrochl oride, mp. 235-237[err] 10

N- (3- chl or ophenyl’) - N- (qui nazo] i n-4-yl) - N- et hyl - ani ne h MEE(P
233- 235[err] 6, 7-di net hoxy- 4- napht hal en- 1-yl - et hynyl qu
175-177[ err] N

4

mediator release activity wherein each aryl group is a ring system containing 0-4
hetero atoms, said compound being optionally substituted or polysubstituted.

Another aspect of the present invention relates to a method of inhibiting
5 abnormal cell proliferation and/or differentiation or mediator release comprising, .
in admixture with a pharmaceutically acceptable carrier, a pharmaceutically
effective amount of a compound of the atorementioned type. Another aspect of
this invention comprises compounds useful in the practice of the present
method.
10 :

With respect to the aspects of this invention, the compounds describad
by Formula | below constitute a class of the aforementioned mono- and
bicicyclic aryl or heteroaryl quinazoline compounds for use in the practice of the

present invention: '

15
(R)oa
(%)
Re SN
" A
7 ~N
Formula |
wherein , ) _

20 Ar is a substituted or unsubstituted mono- or bi-cyclic aryl or heteroaryl

ring system of about 5 to about 12 atoms and where each monocyclic ring may

contain 0 to about 3 hetero atoms, and each bicyclic ring may contain 0 to about

4 hetero atoms selected from N, O and S provided said hetero atoms are not

vicinal oxygen and/or suffur atoms and where the substituents may be located at
25 any appropriate position of the ring system and are described byR.;

~ Xisabond, O, S, SO, SOz, OCH,, C=C, C=C, C=S, SCH,, ,
NH, NHCH2, NR4 or NR4CHz ; |

30 R independently includes hydrdgen, alkyl, alkenyl, phenyl, aralkyl,
aralkenyi, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aralkoxy, aryloxy, acyloxy,
halo, haloalkyl, nitro, cyano, amino, mono- and di-alkylamino, acylamino,
carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyalkyl,

This is the'replacamient shoet
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15 4-(thien-3-yl)-6, 7-di net hoxyqui nazoline, mp. 148.5-151.3%[err]
4-benzyl - 6, 7- di net hoxyqui nazol i ne, mp. 122.5-125[err] 20

(6, 7-di met hoxyqui nazol i n-4-yl)-5-indazol yl am ne hydrochl oride, m p.
261-263[err] (dec) N-(6,7-di met hoxyqui nazolin-4-yl)- N--phenyl - N—et hyl am ne.
hydrochl oride, mp. 227-230[err] (dec) 25

N-benzyl - N- (6, 7- di met hoxyqui nazol i n-4-yl) - N-phenyl am ne
269-271[err] N-(6-chl oroqui nazolin-4-yl)-Nnet hyI N- pheny
106- 108[ err]

carbalkoxyalkenyl, aminoalkoxy, amido, mono- and di-alkylamido and N,N-
cycloalkylamido, alkyithio, alikylsulfinyl, sulfonyl, mono- and di-alky! sulfonyl,

' suifamoyl, mono- and di- alkyl sulfamoyl, halophenyl or benzoyl; and R and R
together may also form a ketone group. |

5 Ry is alkyl, -CHp-CH»- or -CH2-CH2-CHaz-; and

Rs, Rg and Ry are independently hydrogen, alkyl, alkylihio. cycloélkyl,
hydroxy, alkoxy, aralkoxy, aryl, halo, haioalkyl, _carbox_y or carbalkoxy; or

10 a pharmaceutically acceptable salt thereof.

Preferred Ar monocyclic aryl or heteroaryl rings include substituted or
unsubstituted benzene, pyrrole, thiophene, furan, thiazole, imidazole, pyrazole,
1,2,4-triazole, pyridine, 2(1H)-pyridone, 4(1H)-pyridone, pyrazine, pyrimidine,

15 pyridazine, isothiazole, isoxazole, oxazole and tetrazole.

Preferred Ar bicyclic aryl or heteroaryl rings include substituted and
unsubstituted naphthalene, tetralin, naphthyridine, benzofuran, benzothiophene,
indole, 2,3-dihydroindole, 1H-indazole, indoline, benzopyrazole, 1,3-

20 benzodioxole, benzoxazole, purine, coumarin, chromone, quinoline,
tetrahydroguinoline, isoquinoline, benzimidazole, quinazoline, pyridof2,3-
blpyrazine, pyrido[3,4-blpyrazine, pyrido[3,2-clpyridazine, pyrido{3,4-b}-pyridine,
1H- pyrazole[3,4-d]pyrimidine, pteridine, 2(1H)-quinolone, 1(2H)-isoquinolone,
1,4-benzisoxazine, benzothiazole, quinoxaline, quinoline-N-oxide, isoquinoline-

25 N-oxide, quinoxaline-N-oxide, quinazoline-N-oxide, banzoxazine, phthalazine, or
cinnoline.

More preferred Ar rings include substituted and unsubstituted benzene,
pyridine, thiophene, naphthalene, quinoline, indole, 1H- pyrazole[3,4-d}-
30 pyrimidine and

Preferred R substituents include hydrogen, alkyl, alkenyl, hydroxy,
alkoxy, halo, haloalkyl, amino, mono-and di-alkylamino, acylamino, carboxy,
carbalkoxy, amido, mono- and di-alkylamido, N,N-cycloalkylamido, alkyithio,

35 - alkkylsulfinyl, alkylsulfony! or sulfamoyl, alkyl, alkenyl, phenyl, aralkyl, aralkenyl,
and R may also form a keto group.

This is the replacement shaet
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30 N-(3 chl or.o- phenyl ) - N- (6, 7- di met hoxyqui nazol i n-4-yl ) - N- et hyl ami ne

hydr ochl ori de,

N- (6, 7-di nmet hoxyqui nazol i n-4-yl)-N net hyI

mp. 261-263[err]

N- p-tol yl am ne hydrochl ori de,

m p. 230-234[err] (dec) N-benzyl-N (6, 7-di net hoxyqui nazol i n-4-y| ) am ne,
m p. 220-225[err] 16
N- (4- met hoxybenzyl ) - N- (6, 7- di net hoxyqui nazol i n-4-yl )am ne,
This Sheet Has Been R

194-198[ err]

10

16

20

25

eﬂllal

As employed above and throughout this disclosure, the foflowing terms, |
uniess otherwise indicated, shall be understood to have the following meanings:

*Monocyclic aryl or heteroaryl” means a carbocyclic or heterocyclic

aromatic ring. _Preferred rings include phenyl, thienyl, pyridyl, 2(1H)-pyridonyl,
4(1H)-pyridonyl, furyl, pyrimidinyl, imidazolyl, thiazolyl, oxazolyl and tetrazolyl.

*Bicyclic aryl or heteroary!® means a bicyclic ring system composed of .

| two fused carbocyclic and/or heterocyclic aromatic rings. Preferred rings

include naphthyl, indolyl, benzothienyl, benzofuranyl, quinolinyl, chromonwt,
1{2H)-isoquinolonyl, isoquinolinyl, benzimidazolyl, benzothiazolyl, quinoxalinyi,
naphthyridinyl, cinnolinyl, phthalazinyl, pyrido[2,3-blpyrazinyl, pyrido[3,4-

blpyrazinyl, pyrido[3,2-c]pyridazinyl, pyrido[3,4-b}-pyridinyl, pteridinyl, and

quinazolinyl.

"Alkyl* means a saturated aliphatic hydrocarbon, either branched--er
straight-chained. Preferred alkyl is "loweralkyl” having about 1 to about 6

carbon atoms. Examples of alkyl include methyl, ethyl, n-propyl, isopropy!,

butyl, sec-butyl, t-butyl, amyl and hexyl.

*Cycloalkyl* means a cyclic aliphatic group comprising from about three
to about seven carbon atoms. Preferred cycloatkyl groups include cyciopropyi,

cyclobutyl, cyclohexyl and cycloheptyl.

"Alkoxy' refers ro an alkyl-O-group. Preferred alkoxy groups include

methoxy, ethoxy, propoxy and butoxy.

*Aryloxy" refers to an aryl-O-group. The preferred aryloxy group is

phenoxy.

*Aralkyl" means an alkyl group substituted by an aryl radical. The

preferred aralkyl groups are benzy! or phenethyl.

The preferred aralkoxy groups are benzyloxy and phenethoxy.

The preferred acyloxy groups are acetoxy and berazyloxy;

This is the replacement sheet
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N- (3, 5-di net hoxybenzyl ) - N- (6, 7- di net hoxyqui nazol i n-4-yl)am ne

hydrochl ori de, mp. 265-269[err]

4- (3,4, 5-tri met hoxyphenoxy) - 6, 7- di net hoxyqui nazol i ne, mp. 228-232[err]
N- (qui nazol i n-4-yl)-N-phenyl - N-met hyl am ne hydrochl oride mp. 242-246[err]
10 : (dec)

N- (6, 7-di nmet hoxyqui nazol i n-4-yl)-N-(4-norpholin-4-yl phenyl)am ne
hydrochl oride, mp. 231 -235[err] (dec) 15

4- (3- met hoxyt hi ophenoxy) 6, 7- di met hoxyqui nazol i ne, mp. 139.5-141. 5[err]
4-[ N- (5-i ndanyl)ani no] - 6, 7- di met hoxyqui nazol ine hydrochl oride, mp.
244- 2460 (dec) 20 4- ( 3- chl or ot hi ophenoxy) 6, 7- di net hoxyqui nazol i ne,
m p. 152-153.5[err] ' .

"Halo" means halogen. Preferred halogens include chloride, bromide and
fluoride.

The preferred haloalky! groups are mono-, di- and triflucromethyi.

» 5 ‘
' The more preferred compounds of this invention include those
compounds of Formula | where

Ar is phenyl or naphthyl;

10
R is hydrogen, alkyl, alkoxy, hydroxy, halo or trifluoromethyl.
X is a bond, NH or NRg4; and

15 Rs, Re and Ry are independently hydrogen or alkoxy.
The most preférred compounds are thosé described where
Ar is phenyl;

20
X is NH or NMe; and
Rs, Re and R7 are independently hydrogen or methoxy.

25 it is intended that N-oxides of the above described aminoquinazolines are

encompassed within the scope of this invention.

Special embodiments of this invention inhibiting the growth factor or
tyrosine kinase include the following:

A Compounds of Formula | where :
X is a bond, NRy4, S or O, the inhibiting cell proliferation and/or '

differentiation or mediator release is especially characterized by CSF-1 activity.

3B B Compounds of Formula | where :

This Sheet Has Been Rei ' This is the replacemsnt sheet

(A ouo: 23 A6 806



4- (3-am nopyrazol yl ) -6, 7-di met hoxyqui nazol i ne hydrochl oride. m p.
262-264[err] (dec) 25

4- (1, 4- benzodi oxan- 6-yl am no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de, mp.
267-269[err] (dec) 67-di methoxy-4-([err]-naphthyl am no)qui nazol i ne
hydrochl ori de, mp. >250[err] 30

6, 7- di met hoxy-4-([err]- naphthylanlno)qU|nazollne hydrochlorlde m p.

>250[ err] 4-(cycl ohexyl am no -6, 7-di net hoxyqui nazoline, mp. 239-244[err]
4- (3,4, 5-trimet hoxyanilino)-6, 7-di met hoxyqui nazol i ne hydrochl oride, 35

m p. 260 265[ err] 6, 7-di met hoxy-4- (N-net hyl af | i no) qui nazol i ne

hydr ochl ori de, mp. >230C

X is a bond, NH, S or O, the inhibiting cel! proliferation and/or
differentiation or mediator release is especially characterized by Ic/EGF

activity.

5 C. Compounds of Formula | where :
X is a bond and Ar is phenyl, indolyl, pyrrolyl, thienyl, pyridyl, naphthyl a
‘bicyclic aryl, a bicyclic heteroaryt or substituted phenyl, indolyl, pyrrotyl, thienyt,
pyridyl, naphthyl, bicyclic aryl, bicyclic heteroaryl, the inhibiting cel! proliferation
and/or differentiation or mediator release is especially characterized by ick
10  activity.
'D.  Compounds of Formula | where : :
X isNH, Rg and Ry are alkoxy and Ar is phenyl having at least one
substituent in the 3, 4 and / or 5 positions of hydroxy or alkoxy, the inhibiting cell
15  proliferation and/or differentiation or madlator release is especially characterized
by lck activity.

The compounds of this invention may be useful in the form of the free
base, in the form of salts and as a hydrate. All forms are within the scope of the
20 invention. Acid addition salts may be formed and are simply a more convenient
form for use; and in practice, use of the salt form inherently amounts to use of
the base form. The acids which can be used to prepare the acid addition salts
include preferably those which produce, when combined with the free base,
pharmaceutically acceptable salts, that is, salts whose anions are non-toxic to
25 the animal organism in pharmaceutical doses of the salts, so that the beneficial
properties inherent in the free base are not vitiated by side effects ascribable to
the anions. Although pharmaceutically acceptable salts of said basic compound
are preferred, all acid addition salts are useful as sources of the free base form
_ even if the particular salt per se is desired only as an intermediate product as,
30 for example, when the salt is formed only for purposes of punflcatxon and
identification, or when it is used as an intermediate in preparing a
pharmaceutically acceptable salt by ion exchange procedures.

Pharmaceutically aoceptable salts wuthm the scope of the invention
35 include those derived from the following acids: mineral acids such as
hydrochloric acid, sulfuric acid, phosphoric acid and sulfamic acid; and organic
_agigl__g__such as acetic acid, citric acid, lactic acid, tartaric acid, malonic acid,
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17_4- (3-chl or ophenoxy) - 6, 7- di met hoxyqui nazol i ne, mp. 152-153[err]

6, 7- di met hoxy- 4- (1- napht hyl t hi 0) - qui nazoline, m p. 174.5-176.5[err] 5
6, 7- di met hoxy- 4- (2- napht hyl t hi 0) - qui nazoline, m p. 178-179C

6, 7- di met hoxy- 4- (1- napht hyl oxy) - qui nazoline, m p. 214-215.5C 10

6, 7- di met hoxy- 4- (2- napht hyl oxy)' qui nazoline, m p.- 169-170[err]

N- (6, 7- di net hoxy- qui nol azol i n-4-yl) - N-(naphth-2-yl)-Nethyl am ne
hydrochl oride, m p. 236-239[err] {(dec)

8

methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, cyclohexylsulfamic acid, quinic acid, and the like.

The corresponding acid addition saits comprise the following:
. 5 hydrochioride, sulfate, phosphate, sulfamate, acetate, citrate, lactate, tartrate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate,
cyclohexylsulfamate and quinate, respectively.

The acid addition saits of the compounds of this invention are prepared
10 either by dissolving the free base in aqueous or aqueous-alcohol solution or
other suitable solvents containing the appropriate acid and isolating the salt by
evaporating the solution, or by reacting the free base and acid in an organic
solvent, in which case the salt separates directly or can be obtained by
concentration of the solution.

15
~ The compounds of this invention may be prepared by employing
procedures known in the literature starting from known compounds or readify
prepared intermediates. Exemplary general procedures foliow.
20 In general the compounds useful for the method of inhibiting cell

proliferation and/or differentiation or mediator release may be prepare_d'by the
coupling reaction of a palladium catalyzed aryl or heteroaryistannane with an
aryl or heteroarylhalide or trifiate.

R
< L) 0

25
where Ais halogen or triflate and B is tna!kylstannane andRis as prevnously
described.
eet Has Been Re laced This is the replacement sheet
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15 6, 7- di met hoxy4- (napht hal ene- 2-suf fi nyl ) qui nazoline, m p.

182. 5-185[ err] 6, 7-di net hoxy- 4- ( napht hal ene- 2- sul f onyl ) qui nazol i ne

4- (3-chl oroanil i no) -6, 7-di net hyl qui nazol i ne hydrochl oride, m p.
271-274[err] 20 4-(3,5-dinethylanilino)-6,7- dlnethquU|nazoI|ne
hydrochl ori de, mp. >275[err]

4- (N-nmet hyl - 4-net hyl ani | i no) -6, 7- dlnethquU|nazoI|ne hydr ochl ori de, 25

m p. 235-238[err] 6, 7-di net hyl -4-(1- naphthylanlno)qU|nazollne

hydr ochl ori de, m p. 244-247[err] 30 -

6, 7-di met hyl -4-(7-trifluoronethyl - 3,4-d1hyd&P-ZFLqU|nolln-l-yl)quinazoline

The 4-haloquinazoline starting materials are prepared in the classical way
using anthranilic acid derivatives and formamide at reflux to provide the
intermediate quinazolinones. Subsequent treatment with POCl3 at about
110 °C for about two hours provides the chloroquinazolines. The final products

5 are prepared via a condensation with the appropriate aniline derivative in a polar
solvent such as ethanol. In the case of the phenoxy or thiophenoxy derivatives,
the metal salt (preferably Na) is prepared and refluxed for several hours with the
appropriate haloquinazoline in a solvent such as THF.

s OH Rs 0
Rﬁgo Formarmide Rsfj\)‘ NH
Ry NH2 ' Ry N/)

Rs A
POAg e SN
Ry N')

10

The aryl and heteroarylstannanes may be prepared from the
corresponding halide (preferably bromide or iodide) by conversion to the
aryllithium by reaction with t-butyllithium at decreased temperatures, preferably

15 about -78° C followed by reaction with a halotrialkylstannane. '

R,_r. (v ]
R SN,
¢ +
Ry N/

Of course these products may also be prepared in the reverse manner

20 using the aryl or heteroarylhalides with the the corresponding stannane.
\“\‘“\'ii\l\aﬁﬁl\i‘zﬁi‘m | This is the replacement sheet
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hydrochl oride, mp. 240[err]
4- (N-net hyl - 3-net hyl ani | i no) - 6, 7- di net hyl qui nazol i ne hydrochl ori de, m p.
205-207[ err] 35 4-(3-chl orophenylthio)-6, 7-di met hyl qui nazol i ne

hydr ochl ori de,

mp. 197-202C 18

4- (1- napht hyl t-hi-o) --6, 7- di-met-hyl qui nazol i ne hydrochl ori de,

This Sheet Has Been Reﬂlaced :
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The quinazoline stannanes intermediates may be prepared by the action

of trimethyltin sodium on aryl halides as described in . Pharm. Bull. 1982,
30, 1731-1737: ' '

The preparation of the compounds useful in this invention are described
in Applicants’ copending applications U.S. Serial No. 08/166,199, filed
December 10, 1993 and U.S. Serial No. 08/229,886, filed April 19, 1894 of
which this application claims priority. U.S. Serial No. 08/166,199 and U.S. Serial
No. 08/229,886 are hereby incorporated herein by reference.

Further, the following examples are representative of the processes used
to synthesis the compounds of this invention.

The below examples and those described in U.S. Serial No. 08/166,199
may be followed to prepare any of the desired compounds of this invention. A
representative list of compounds which may be prepared is shown below.

EXAMPLE 1

4-(3- hen -6,7-dimeth uinazoline

THF (5 ml) and NaH (60% disp in oil, approx. 28 mg) is added to a dry
flask maintained under inert atmosphere at room temperature. 3-Chlorophenol
(0.09 g) is added as a soin. in THF (1 mL) and stirring is continued until the
solution became clear. 4-Chloro-8,7-dimethoxyquinazoline is added all at once
(as the solid) and stirring was maintained overnight at RT. The solution is
partitioned between CHz2Clx and 5% NaOH. The organic layer is washed with
brine, dried (Na2S04) and concentrated. Flash column chromatography (40%
EtOAc/Hex) provided the pure compound. An analytical sample is obtained by
recrystallization from EtOAc/Hex to provide 4-(3-chlorophenoxy)-6,7-
dimethoxyquinazoline (0.05 g), white needles, m.p. 152-153°C.

This i the reglacemsni shoet
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m p. 204-209[err] 5 4- (3, 4- di net hoxyphenyl t hi 0) qui nazoline, mp
115-117[err] Preparation of Pharmaceutical Conpositions and Pharmacol ogi cal
Test Section 10 Conpounds within the scope of this invention exhibit
significant activity as protein tyrosine kinase inhibitors and possess

t herapeutic value as cellular antiproliferative agents for the treatnent of
certain conditions including psoriasis, atherosclerosis and restenosis
injuries. Further, specific inhibitors of 15 CSF-1R tyrosine kinase
activity are useful--for elucidating the inportance of CSF-1 and CSF-1
receptor signaling in bone renodeling and heﬂ?topoeisis.

- ] - i i
5 A solutionof5g (‘i 5.57 mmol) ot N-methylsulfonyi-3-iodoindole (5.1 g;

15.57 mmol) of hexamethyiditin and 0.89 g (0.78 mmol) of Pd (PPha)s in 75 mL
of dry toluene is flushed thoroughly with nitrogen and heated to 90°C for 4
hours. The mixture is then evaporated and chromatographed on silica gel -
{eluting with hexane and then with 10% ethyl acetate/hexane to give N-

10 methylsulfonyl-3-trimethyistannylindole which is used directly in the next step.

StepB  4(1-methvisulphonyiindol-3-v1)-6.7-dimethoxyauinazoline

A solution of 1.33 g (4.01 mmol) of N-methylsuifonyl-3-trimethyl-
stannylindole, 750 mg (3.34 mmol) of 4-chloro-6,7-dimethoxyquinazoline and
0.19 g (5 mol % 0.16 mmol) of Pd (PPhg)4 in 10 ml of dry dimethylformamide is
15  flushed thoroughly with nitrogen and heated to 90°C for 12 hours. The reaction
mixture is diluted with methylene chioride washed with 10% ammonium
hydroxide and stirred vigorously and then washed with water and the combined
organics are washed with brine (75 mL), dried (MgS0O4) and evaporated to '
dryness. Recrystallization from ethyl acetate yields 4-(1-methyisulphonylindoi-3-
20 yl)-6,7-dimethoxyquinazoline
(m.p. >220°C).

The above examples may be followed to prepare any of the desired
compounds of this invention. A representative list of compounds which may be
25 prepared are shown below. -

6,7-dimethoxy-4-naphthalen-2-ylethynylquinazoline, m.p. -158-161 °C

4-(4-hydrokyphenyl)-6,7-dimethoxyquinazolinehydrochIoride.
30 m.p. >270°C (dec)

4-(naphthalen-1-yl)'-6,7-dimethoxyquinazoline, m.p. 144-147°C

4-(naphthalen-2-yl)-8,7-dimethoxyquinazoline, m.p. 115-118°C

is Sheet Has Been Replaced . This is the replacement sheet
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Compounds within the scope of the present invention exhibit the nodul ation
and/or inhibition of cell signaling, cell proliferation, cell inflanmatory
response, the control of abnormal cell growth and can be used in preventing
or delaying 20 the occurrence or reoccurrence of such conditions or
otherwi se treating the condition. To determ ne the effectiveness of
conpounds of this invention, the pharnmacol ogical - tests described bel ow,

whi ch are accepted in the art and 25 recognized to correlate with.

phar macol ogi cal activity in mammals, are utilized. Conpounds within the
scope of this invention have been subjectedi18o these various tests, and
the results obtained are believed to correlate to useful cellular
differentiation nediator activity. The bel ow described tests are useful in

4-phenylacetylenyl-6,7-dimethoxyquinazoline, m.p. 146-148°C
' 4-(3-1!uoro-4-methoxyphenyl)-é,?-dimethoxyquinazoline, m.p. 207-210°C
5 | 4-(3-phenylphenyl)-6,7-dimethoxyquinazoline, m.p. 169;163°C
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline, m.p. 168-169°C
4-(2-methoxypyridin-5-yl)-6,7-dimethoxyquinazoline, m.p. 175-176°C
10
4-(1-benzylindol-3-yi)-6, 7-dimethoxyquinazoline, m.p. 148-150°C

4-(indol-3-yl)-6,7-dimethoxyquinazoline, m.p. >240°C (dec)

15 4-(1-methylindol-3-y!)-6,7-dimethoxyquinazoline hydrochloride,
m.p. >230°C (dec)

4-(1-methylsulphonylindol-3-yl)-6,7-dimethoxyquinazoline, m.p. >220°C (dec)
20 ' 4-(4-phenylpiperidin-1-y})-6,7-dimethoxyquinazoline, m.p. 150-151°C
4-[4-(3-chiorophenyl)piperazin-1-yi}-6,7-dimethoxyquinazoline, m.p. 155-156°C

4~(N-methyl -3.4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,
- 25 . m.p. 149-151°C

{+ -)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-y1)-6,7-dimethoxyquinazoline
hydrochloride, m.p. 198-201°C (dec) :

30 4-(1 ,2,3,4-tetrahydroquinolin-1-yi)-6,7-dimethoxyquinazoline hydrochloride, m.p.
: : 195-197°C (dec)

4-(N-methyl-4-methoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
' m.p. 202-205°C

35
4-(N-mathyl-4-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
s T T T m.p. 220-222°C
eet Has Been Replaced This is the replacement sheet
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determning the inhibition of the colony stimulating factor-1 receptor
tyrosine 30 kinase (CSF-1 R) activity. The ability to inhibit the [err]
tyrosi ne kinase activity of conpounds disclosed herein is described. The
results of these tests are believed to provide sufficient information to
persons skilled in the pharnacol ogi cal and nedicinal chemstry arts to
determ ne the paraneters for using the studi ed conpounds in one or nore of
t he therapi es described herein. 35 EG-- Receptor Purification T

14

4-(2,3-dihydroindol-1-yl)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 226-229°C (dec)

5 N-(6,7-dimethoxyc:uinazolin-4-y|)-N-methyl-N-(3-trifluoromethylphenyl)am ine
' hydrochioride, m.p. 240-243°C

N-(3-chlorophenyl)-N-(6,7-dimethoxyquinazolin-4-yi)-N-methylamine
hydrochloride, m.p. 235-237°C
10
N-(3-chloropheny!)-N-(quinazolin-4-yl)-N-methyl-amine hydrochioride, m.p. 233-
235°C

6,7-dimethoxy—4-na_phthalen-1-yl-ethynquuinaquine, m.p. 175-177°C
15 .
4-(thien-3-yl)-6.7-dimethoxyquinazolin_e, m.p. 148.5-151.5°C
4-benzyl-6,7-dimethoxyquinazoline, m.p. 122.5-125°C

20 (6,7-dimethoxyquinazolin-4-yl)-5-indazolylamine hydrochloride,
m.p. 261-263°C (dec)

N-(S,?-dimethoxyquinazolin-4-yl)-N-phenyl-N-ethylamine hydrochloride,
m.p. 227-230°C (dec) .

N-benzyl-N~(6.7-dimethoxyquinazolin-'dv-yl)-N-phenylamine hydrochiloride,
m.p. 269-271°C

N-{6-chloroquinazolin-4-yl)-N-methyl-N-phenylamine, m.p. 106-108°C

N-(3-chioro-phenyl)-N-(6,7-dimethoxyquinazolin-4-yl)-N-ethylamine
hydrochloride, m.p. 261-263°C

_ N-(6,7-dimethoxyquinazolin-4-yl)-N-methyl-N-p-tolylamine hydrochioride,
35 m.p. 230-234°C (dec)

___— N-benzyl-N-(6,7-dimethoxyquinazolin-4-yl)amine, m.p. 220-225°C
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19 EG--receptor purification is based on the procedure of Yarden and

Schl essinger. A431 cells are grown in 80 [err] bottles to confluency (2 x
107 cells per bottle). The cells are washed twice with PBS and harvested
with PBS containing 11.0 mmol EDTA (1 hour at 37[err], and centrifuged at
600g for 10 5 mnutes. The cells are solubilized in 1 m per 2 x [err]
cells of cold solubilization buffer (50 mmol Hepes buffer, pH 7.6, 1%~
Triton X-100, 150 mmol Nad, 5 mmol EGTA, 1 mol PMVBF, s §iRkiHas BRE LI

25 mmol benzamm dine, 5 [err] |eupeptic, and 10 [err] soy

inhibitor) for 20 mnutes at 4 C. After centrifugation aqmﬂtmmaml] LSO
m nutes, the supematant is | oaded onto a 1016 WGA- agar ose rr
of packed resin per 2 x [err] cells) and shaken for

N-{4-methoxybenzyl)-N-(6,7-dimethoxyquinazolin-4-yl)amine, m.p. 194-198°C

N-(3.5-dimethoxybenzyl)—N-(6,7-_dimethoxyquinazolin-4-y|)amina hydrochloride,
5 m.p. 265-269°C '

4-(3,4,5-trimethoxyphenoxy)-G.?-dimethoxyquinazbline, m.p. 22&232°C

N-(quinazolin-4-y!)-N-phenyl-N-methylamine hydrochloride, m.p. 242-246°C '
10 (dec)

N-(6.7-dimethoxyquinazolin-4—yI)-N-(4-morpholin-4-ylphéhyl)amine hydrochloride,
m.p. 231-235°C (dec)

15 4-(&methoxythiophenoxy)-s,7-dimethoxyquinazoline,. m.p. 139.5-141.5°C

4-[N-(5-indanyf)amino}-6,7-dimethoxyquinazoline hydrochioride,
m.p. 244-246°C (dec)

20 4-(3-chiorothiophenoxy)-6,7-dimethoxyquinazoline, m.p. 152-153.5°C

4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochioride,
m.p. 262-264°C (dec)

25 4+(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochioride,
m.p. 267-269°C (dec)

6,7-dimethoxy-4-(a.-naphthylamino)quinazoline hydr_ochloride, m.p. >250°C
30 6,7-dimethoxy-4-(B-naphthylamino)quinazoline hydrochloride, m.p. >250°C
4-{cyclohexylanilino)-6,7-dimethoxyquinazoline, mp 239-244°C
4-(3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
35 m.p. 260-265°C '
.

8.7-dimethoxy-4-(N-methyianilino)quinazoline hydrochioride, m.p. >230°C
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2 hours at [err]. The unabsorbed nmaterial is renmoved and the resin washed
twce with HIN buffer (50 nmol Hepes, pH 7.6, 0.1% Triton X-100, 150 nmol
NaCl ), twice with HTN buffer containing 1 M[err] and twice with HTNG
buffer (50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol Nad , and 10% 15
gl ycerol). The EGF receptor is eluted batchwi se with HTNG buffer containing
0.5 M N-acetyl -D-glucosam ne (200 [err] per 2 x 107 cells.). The eluted
material is stored in aliquots at -70[err]_and diluted before use with
TMING buffer (50 nmol Tris-Mes buffer, pH'$.6, 0.1% Triton X-100, 150 rmol
NaCl, 10% glycerol). 20 ATP and EG- Dependence of Autophosphorylation
WGA- purified EGF receptor from A431 cells (0.5 [err]/assay is activated
with EG-F (0.85 [err] for 20 mnutes at 4[err]. The assay is perforned at

15[err] and 4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline, m.p. 152-153°C
6,7-dimethoxy-4-(1-naphthyithio}-quinazoline, m. p. 174.5-176.5°C
6_,7-dimethoxy-4—(2-naphthylthio)-quin';\zoline. m. p. 178-179°C
6,7-dimethoxy-4-(1-naphthyloxy)-quinazotine, m. p. 214-215.5°C
10 6,7-d§methoxy—4-(2-naphthyloxy)-quinazoline. m. p. 169-170°C

N-(6, 7-dimethoxy-quinolazolin-4-yl)-N-(naphth-2-yi)-N-ethylamine hydrochloride,
m. p. 236-239°C (dec)

15 6,7—dimethoxy-4-(naphthalene-a-sutﬁnyl)quinazoline, m. p. 182.5-185°C
~ 6,7-dimethoxy-4-(naphthalene-2-sulfonyl)quinazoline

4-(3-chloroanilino)-6,7-dimethylquinazoline hydrochloride, m.p. 271-274°C
20
4-(3,5-dimethytanilino)-6,7-dimethylquinazoline hydrochloride,
m.p. >275°C

4-(N-methyl-4-methylanilino)-6,7-dimethylquinazoline hydrochloride,
25 - m.p. 235-238°C

6.7-dimethyl44-(1-naphthylamino)quinazoline hydrochioride,
m.p. 244-247°C

30 8,7-dimethyl-4-(7-trifluoromethyl-3,4-dihydro-2H-quinolin-1-yl)quinazoline
hydrachloride, m.p. 240°C

4-(N-methyl-3-methylanifino)-6,7-dimethylquinazoline hydrochloride,
m.p. 205-207°C

35
4-(3-chlorophenylthlo) -6 7-dtmethquumazolme hydrochlonde
—— : m.p. 197-202°C
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initiated by addition of My(Ac)[err] (60 mol), Tris-Mes buffer, pH 7.6 (50
mml). [err] (carrier free, 5 [err]/assay), and increasing concentrations
of 25 nonradioactive ATP. The assay is termnated after 1 0-sec by
addi ti on of SDS sanple buffer. The sanples are run on a 6% SDS

pol yacryl am de gel. The gel is dried and autoradi ographed as descri bed
above. The rel evant radioactive bands are cut and counted in the Cerenkov
nmode. The Km for ATP determined in this fashion is found to be 7.2 [err]
Wth use of the 10-sec assay protocol, the 30, EGF concentration dependence
of EGF- RK aut ophosphoryl ation is determn ned. Thhibition of EGF-R

Aut ophosphoryl ati on A431 cells are grown to confluence on human fi bronectin
coated tissue culture dishes. After washing 2 tinmes with ice-cold PBS,
cells are lysed by the

4-(1-naphthyithio)-6,7-dimethylquinazoline hydrochloride,
m.p. 204-209°C

) 5 4-(3,4-dimethoxyphenyithio)quinazoline, m.p. 115-117°C
i | Compositi
Pharmacological Test Section
10

Compounds within the scope of this invention exhibit significant activity
as protein tyrosine kinase inhibitors and possess therapeutic value as celiular
antiproliferative agents for the treatment of certain conditions including
psoriasis, atherosclerosis and restenosis injuries. Further, specific inhibitors of

15 CSF-1R tyrosine kinase activity are useful for elucidating the importance of
CSF-1 and CSF-1 receptor signaling in bone remodeling and hematopoeisis.
Compounds within the scope ot the present invention exhibit the modutation
and/or inhibition of cell signaling, cell proliferation, cell inflammatory response,
the control of abnormal cell growth and can be used in preventing or delaying

20 the occurrence or reoccurrencs of such conditions or otherwise treating the
condition.

To determine the effectiveness of compounds of this invention, the
pharmacological tests described below, which are accepted in the art and
25 recognized to correlate with pharmacological activity in mammals, are utilized.
 Compounds within the scope of this invention have been subjected to these
various tests, and the resuits obtained are believed to correlate to useful cellular
differentiation mediator activity. The below described tests are useful in
determining the inhibition of the colony stimulating factor-1 receptor tyrosine
30 kinase (CSF-1R) activity. The ability to inhibit the pS6/%ck tyrosine kinase activity
of compounds disclosed herein is described. The results of these tests are
believed to provide sufficient information to persons skilled in the
pharmacological and medicinal chemistry arts to determine the parameters for
using the studied compounds in one or more of the therapies described herein.

35 | .
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35 addition of 500 [err] dish of lysis buffer (50 nmmol Hepes, pH 7.5, 150
mmol NaCl, 1.5 mmol [err], 1 mmol EGTA, 10% gl ycerol, 1%triton X-100, 1
mmol PMSF, 1 ng/m aprotinin, 1 ng/m |eupeptin) and incubating 5 m nutes
at 4[err]. After 20 EGF stinmulation (500 [err] 10 m nutes -at 37ferr]) . .
i mrunoprecipitation is perforned with anti EG--R (Ab 108)

e .
aut ophosphoryl ation reaction (50 [err] aliquots, 3 [err] ?ﬁ@ﬁie} eplaced
carried out in the presence of 2 or 10 [err] of conpound oﬂm ’ :
invention, for 2 mnutes at 4[err]. The react"iaon l's

EGF-receptor purification is based on the procedure of Yarden and
Schlessinger. A431 cells are grown in 80 cm2 bottles to confluency (2 x 107
cells per bottie). The cells are washed twice with PBS and harvested with PBS
containing 11.0 mmol EDTA (1 hour at 37° C, and centrifuged at 600g for 10

5 minutes. The cells are solubilized in 1 mi per 2 x 107 cells ot cold solubilization .
buffer (50 mmol Hepes buffer, pH 7.8, 1% Triton X-100, 150 mmol NaC1,5 -
mmoi EGTA, 1 mmol PMSF, 50 j1g/ml aprotinin, 256 mmol benzamidine, 5 ug/ml
leupiptic, and 10 pg/ml soybean trypsin inhibitor) for 20 minutes at 4° C. After
centrifugation at 100,000g for 30 minutes, the supemnatant is loaded onto a

10 WGA-agarose column (100 ui of packed resin per 2 x 107 celis) and shaken for
2 hours at 4°C. The unabsorbed material is removed and the resin washed
twice with HTN buffer (50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol
NacCl), twice with HTN buffer containing 1 M NaCl, and twice with HTNG buffer
(50 mmol Hepas, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, and 10%

15 glycerol). The EGF receptor is eluted batchwise with HTNG buffer containing
0.5 M N-acetyl-D-glucosamine (200 ul per 2 x 107 cells.). The eluted material is
‘stored in aliquots at -70°C and diluted before use with TMTNG buffer {50 mmol
Tris-Mes buffer, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, 10% glycerol).

20 E f A orviation :

WGA-purified EGF receptor from A431 cells (0.5 pug/assay is activated
with EGF (0.85 uM) for 20 minutes at 4°C. The assay is performed at 15°C and
initiated by addition of Mg(Ac)2 (60 mmol), Tris-Mes bufter, pH 7.6 (50 mmol),
[32P]ATP (carrier free, 5 puCi/assay), and increasing concentrations of

25 nonradioactive ATP. The assay is terminated after 10-sec by addition of SDS
sample buffer. The samples are run on a 6% SDS polyacrylamide gel. The gel
is dried and autoradiographed as described above. The relevant radioactive
bands are cut and counted in the Cerenkov mode. The Ky, for ATP determined
in this fashion is found to be 7.2 uM. With use of the 10-sec assay protocol, the

30 EGF concentration dependence of EGF-RK autophosphorylation is determined.

ibiti - i
A431 cells are grown to confluence on human fibronectin coated tissue
culture dishes. After washing 2 times.with ice-cold PBS, cells are lysed by the
35 addition of 500 pl/ dish of lysis buffer (50 mmol Hepes, pH 7.5, 150 mmol NaCl,
1.5 mmol MgClz, 1 mmol EGTA, 10% glycerol, 1% triton X-100, 1 mmol PMSF,
1 mg/ml aprotinin, 1 mg/m! leupeptin) and incubating 5 minutes at 4°C. After
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5 stopped by adding hot el ectrophoresis sanple buffer. SDA-PAGE anal ysis
(7.5%els) is foll owed by autoradi ography and the reaction is quantitated
by densitonmetry scanning of the x-ray films. Cell Culture 10 Cells
termed HER 14 and K721A (=DK) are prepared by transfecting NIH3T3 cells
(clone 2.2) (FromC. Fryling, NCI, NIH), which | ack endogenous
EGF-receptors, with cDNA constructs of wld-type EG--receptor or mnutant
EGF- receptor tacking tyrosine kinase activity (in which Lys 721 at the
ATP-binding site is replace by an Al a resi dUﬁ respectively). Al cells are
grown in DVEM 15 wth 10% calf serum (Hyclo % Logan, Utah). Further tests
whi ch show the effectiveness and selectivity of conpounds

EGF stimulation (500 pg/ml 10 minutes at 37°C) immunoprecipitation is
performed with anti EGF-R (Ab 108) and the autophosphorylation reaction (50 ul
aliquots, 3 pCi [y-32P)ATP) sample is carried out in the presence of 2 or 10 uM
of compound of the present invention, for 2 minutes at 4°C. The reaction is

¢ 5 stopped by adding hot electrophoresis sample buffer. SDA-PAGE analysis
(7.5% els) is followed by autoradiography and the reaction is quantitated by
densitometry scanning of the x-ray films.

Cell Culture
10 Cells termed HER 14 and K721A (=DK) are prepared by transfecting

NIH3T3 cells {clone 2.2) (From C. Fryling, NCI, NIH), which lack endogenous
EGF-receptors, with cDNA constructs of wild-type EGF-receptor or mutant EGF-
receptor lacking tyrosine kinase activity (in which Lys 721 at the ATP-binding
site is replace by an Ala residue, respectively). All cells are grown in DMEM

15 with 10% caif serum (Hyclone, Logan, Utah).

Further tests which show the effectiveness and selectivity of compounds
of this invention to inhibit cell proliferation and/or differentiation or mediator
release are as follows.

20
E- ofl- lati

For a regular 28 tube assay (14 samples per 15 well gel):

25 in2 mieppendorf tube: 140 mg protein A sepharose (5 mg/sample)
Swell in 20 mM Hepes pH 7.5 and wash 2x in Hepes

Add 280 A a-CSF-1R
20 min RT shaking :
Wash 3x in HNTG pH 7.5: 20 mM Hepes
30 150 mM NaCi
0.1 % triton X-100
10 % giycerol

In 15 mi tube: 2.8 ml lysate _ )
' lysis buffer: 20 mM Hepes

* 1.5 mM MgClz2
T 150 mM NaCi
as Been Replaced 1mMEGTA
"l
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of this invention to inhibit cell proliferation and/or differentiation or
medi ator release are as follows. 20 CSF-1R Cel | -free Autophosohoryl ation
Assay For a regular 28 tube assay (14 sanples per 15 well gel): 25 1In 2 m
eppendorf tube: 140 ng protein A sepharose (5 ng/sanple) Swell In 20 nM
Hepes pH 7.5 and wash 2x in Hepes Add 280 [err]-CSF-1R 20 m n RT shaking
Wash 3x in HNTG pH 7. 5 20 nmM Hepes 30 - 150
mV NaCl -

10% glyceroi
_ 1% triton X-100
Proteasse inhibitors added fresh: :
PMSF: 8 mg/mi=2500x in 100% EtOH, store frozen, add 100X/ 10 mi lysis buffer
5 Aprotinin: 10 mg/mi=250x in H20, store frozen , add 40A/10 ml lysis buffer
Léupeptin: 1 mg/ml=250x in H20, store frozen , add 40A/10 ml lysis buffer
Add washed beads to stimulated lysate and incubate 80 min 4°C on rotator
or shaking :
prepare 28 compound tubes:
10 make 40 mM solutions of compounds in 100% DMSO
make serial dilutions in 50 mM Tris pH 7.5 + 10 mM MnCl2
aliquot 10A. compound solution into each 1 mi eppendorf reaction tube waiting
on ice, control blanks get 10A buffer
Wash beads 1x HNTG, 2x 10mM Tris pH 7.5
15 - :
Add 10A ATP solution: 312\ 50 mM Tris pH 7.5 + 10 mM MnCiz2
2.7A cold ATP (stock of 10 mM in 50 mM
Tris=20 uM final)
_ 351 32p-ATP (10uCilsample)
20 \Vortex, incubate 10 min on ice
Add 453, 2x SDS-sample buffer, heat 95°C 6 min
7.5% SDS-PAGE, fix, dry, expose (usually 4 hrs)

§ kat Ivs
25
A. Jurkat celis (human T-cell leukemia, ATCC clone #E6-1) are grown in
suspension in RPMI 1640 medium with 10% fetal calf serum, 100 U/m!
penicillin/streptomycin, and 2 mM L-glutamine in a 37°C incubator at 5% CO2.
30 B. Cells are grown to 1-1.5 x 106 cells/mi media, pelleted by
centrifugation, and Iysed in lysis buffer at 108 cells/ml buffer (50 mM tris (pH 8),
150 mM NaCl, § mM EDTA, 10% glycerol, and 1% NP-40, to which fresh
protease and phosphatase inhibitors are added as described above for A431
lysate). Lysates stored at -70°C.
35 .
C. immunoprecipitation: 3-4 mg Protein-A sepharose/sample washed
2x 20 mM Hepes (pH 7.5). 1 ul a-lck antibody (prepared as polyclonals in
as Been Replaced Tris is tha replacement shoet
1L —



0.1 %triton X-100 10 %glycerol In 15 m tube: 2.8 m lysate lysis buffer:

20 mM Hepes 35

1.5 mMM[err] 150

mM Nadl 1 nmM EGTA 21

10

15

20

21

rabbits using a peptide antigen corresponding to the N-terminal region of human
Ick) per sample added to the Protein-A and shaken 20 min at room .
temperature. After washing 3X HNTG, lysate from 2 x 108 cells is added to
each sampie, rotated 2 hr at 4°C, then washed 3x HNTG (2nd wash containing
0.5 N NaCl). If all samples contain identical concentrations of the enzyme, then
the immuno-precipitation can be done in bulk and alioquoted to appropriate
numbers of tubes prior to assay set-up. '

D. Compound screening in the cell-free lck kinase assay: Compounds
(40 mM stocks in DMSO) are initially screened at concentrations of 10 and
100 uM in samples containing ick immuno-precipitated from 2 x 106 cells, S uM
cdc2 (a p34cdc2.derived synthetic peptide (N6-20) prepared by R. Howk,
RPR)7, 5 mM MnCl2, 5 uM ATP and 30 uCi g32P-ATP (8000Ci/mmol, NEN) in
20 mM hepes (pH 7.5) for 5§ min at 30°C. Samples are analyzed by 5-15%
SDS-PAGE and autoradiography as described for EGFR kinase assays.

E. Intact cell activation/inhibition studies:~5 x 107 cells per sample in 1
ml media are activated with either 10 ug a-CD3 (clone Cris 7, Biodesign) for 1
min at 37°C or 20 ng PMA and 10 ug PHA for 20 min at 37°C in the presence
and absence of compound (added earlier so that the total time of compound
incubation is 30 min). Incubations are terminated by centrifugation and lysis (as
described). Samples are analyzed by immunoprecipitation (aPY (100 ul/1 08
cells), a-PLC (100 ul/108 cells), or a-zeta (20 ul/108 cells)), followed by SDS-
PAGE and westem blotting onto nitroceliulose and immunobilotting using RC20
recombinant aPY-HRP Transduction Labs) and ECL (Amersham).

P- Protein Kinase (P

Selectivity assay for compounds is performed as follows. Each sample
contains 0.4 pmolar units PKA (from rabbit muscle, Sigma), 1uM cAMP, 50 uM
Tris-HCL (pH7), 10 mM MgAc, 50 ug BSA, 16 uM Kemptide substrate (specific
cAMP kinase phosphate acceptor whose sequence corresponds to the pig liver
pyruvate kinase phosphorlyation site), 16 uM ATP, 16 uCi 32P.-ATP
(6000Ci¥/mmol, NEN), +/- compound and dH20 to a final volume of 200 ul.
Reactions proceed for 5 min. at 30°C, and are terminated by the addition of 100
ul 375 mM H3 PO4 50 ul each sample spottad onto Whatman P81

This Sheet Has Been Repl This is the replacement Sheet
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10% gl ycer ol
nmg/ mM =2500x in 100% Et OH,
Aproti nin:

buf f er

10 ng/ m =250x i n-H20,

store frozen ,

1% triton X-100 Protease Inhibitors added fresh:
store frozen,

add 100[err]/10 m

store frozen,

add 40[err]/10 m

PMSF: 8
| ysis buffer 5
l ysi s

Leupepti n:

1 mg/ m =250x in H20,

add 40[err]/10 ni

| ysis buffer Add washed beads to stinulated |ysate and i ncubate 90 mn

4[ err]

sol utions of conpounds in 100% DVSO nake seri al

7.5 + 10 nM [err]

on rotator or shaking prepare 28 conpound tubes:

22

10 make 40 MM
dilutions in 50 MM Tris pH

phosphocellulose filters, which are washed 3X (15 min.) in 75 mM H3PO4,
followed by an acetone rinse and dry (Cerenkov) counting.

In view of the results of the above test, compounds of the present
5 invention can be shown to be selective.

The following tables show examples of representative compounds of this
invention and their test results as determined by the above inhibition of CSR-1R

and /ck procedures.
10
Structure Ick activity CSF-R activity
M.xg: ICso M) ICs0 (1M)
Me \NJI
3
Q > 10 8
(© 100 7
M’TQ > 50 0.18
.MeN’O >50 0.5
|
EiN >50 40
{
Me
‘é\ 10 > 100
Htld OMe
Me
,,J:?IOM' . 05 >100
H OMa
l .
HN/.O 50 > 50
{
HN’@ 10 > 50
This is the replacement shoet
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aliquot 10[err] conpound solution into each 1 nl eppendorf reaction tube
vai ting on Ice, control bl-anks get 10[err] buffer Wash beads 1x HNTG 2x
10nmM Tris pH 7.5 15 Add 10[err] ATP sol ution: 312[err] 50 MM Tris pH
7.5 + 10 nM[err] 2.7[err] cold ATP (stock of 10 nMin 50 nM Tris=20 [err]
final) 351 [err] ([err]/sanple) 20 Vortex, incubate 10 mn on ice Add
45[ err] 2x SDS-sanple buffer, heat 95[err] 6 mn 7.5% SDS- PAGE. fix, dry,
expose (usually 4 hrs)

23

Hr% 25 > 50
Me
"Tm”’ 10 >20
HN
'I© 20 220
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> 50
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The results obtained by the above experimental methods evidence the
useful CSF-1R receptor protein tyrosine kinase inhibition properties of
compounds within the scope of the present invention and possess therapeutic

5 value as celiular antiproliferatiVe agents. The above pharmacological test
results may be used to determine the dosage and mode of administration for the
particular therapy sought.

The compounds of the present invention ¢can be administered to a
10 mammalian host in a variety of forms adapted to the chosen route of
administration, i.e., orally, or parenterally. Parenteral administration in this
respect includes administration by the following routes: intravenous,
intramuscular, subcutaneous, intraocular, intrasynovial, transepithelial including
transdermal, ophthalmic, sublingual and buccal; topically including ophthalmic,
15 dermal, ocular, rectal and nasal :nhalatlon via insufflation and aerosol and rectal
system;c el el L

This Sheet Has Been Replaced This is the replacemsnt shioet
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[err] Kinase: |mrunoprecipitated fromJurkat Lysate. 25 A Jurkat cells

(human T-cell | eukem a, ATCC cl one #E6-1) are grown in suspension in RPM
1640 mediumwith 10% fetal calf serum 100 U m penicillin/streptonycin,
and 2 MM L-glutamne in a 37[err] incubator at 5% /[err]. 30 B. Cells

are grown to 1-1.5 x [err] cells/m nedia, pelleted by centrifugation, and
lysed in lysis buffer at [err] cells/m buffer (50 mMtris (pH 8), 150 mM
NaCl, 5 mM EDTA, ~'10% gl ycerol ,- and 1% NP-40, to which fresh protease and
phosphat ase inhibitors are added as descri beggabove for A431 |ysate).
Lysates stored at -70[err]. 35

The active compound may be orally administered, for example, with an
inert diluent or with an assimilable edible carrier, or it may be enclosed in hard -
or soft shell gelatin capsules, or it may be compressed into tablets, or it may be

5 incorporated directly with the food of the diet. For oral therapeutic
administration, the active compound may be incorporated with excipient and
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. Such compositions and preparations
should contain at least 0.1% of active compound. The percentage of the

10 compositions and preparations may, of course, be varied and may conveniently
be between about 2 to about 6% of the weight of the unit. The amount of active
compound in such therapeutically useful compositions is such that a suitable
dosage will be obtained. Preferred compositions or preparations according to
the present invention are prepared so that an oral dosage unit form contains

15  between about 1 and 1000 mg of active compound. '

The tablets, troches, pills, capsules and the like may also contain the
following: A binder such as gum tragacanth, acacia, com starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating agent such as corn

20 starch, potato starch, alginic acid and the like; a lubricant such as magnesium
stearate; and a sweetening agent such as sucrose, lactose or saccharin may be
added or a flavoring agent such as peppermint, oil of wintergreen, or cherry
flavoring. When the dosage unit form is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various other materials may be

25 present as coatings or to otherwise modify the physical form of the dosage unit.
For instance, tablets, pills, or capsules may be coated with shellac, sugar or
both. A syrup or elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and
flavoring such as cherry or orange flavor. Of course, any material used in

30 preparing any dosage unit form should.be pharmaceutically pure and
substantially non-toxic in the amounts employed. in addition, the active
compound may be incorporated into sustained-release preparattons and
formulations.

35 The active compound may aiso be administered parenterally or
intraperitoneally. Solutions of the active compound as a free base or
pharmacologlca"y acceptable salt can be prepared in water suitably m:xed with

This Sheet Has Been R laced This is the replacement sheet

HIIIIIHIIIIHI Hli e 23 0 196




C. Imunoprecipitation: 3-4 ng Protein-A sepharose/ sanpl e washed 2x 20 nM

Hepes (pH 7.5).

1 ul [err]-lck antibody (prepared as polyclonals in 22

rabbits using a peptide antigen corresponding to the N-term nal region of
human | ck) per sanple added to the Protein-A and shaken 20 min at room
tenperature. After washing 3X HNTG |ysate from2-x 106 cells is added to
each sanple, rotated 2 hr at 4[err], then washed 3x HNTG (2nd wash -
containing 5 0.5 NNad). If all sanples contain identical concentrations

of the enzyne,

- 10

15

20

25

35

t hen . 25

a surfactant such as hydroxypropyicellulose. Dispersion can also be prepared in
glycerol, liquid polyethylene glycols, and mixtures thereof and in oils. Under
ordinary conditions of storage and use, these preparations contain a
preservative to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile
aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. in all cases the for must’
be sterile and must be fluid to the extent that easy syringability exists. it may be
stable under the conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms such as bacteria and fungi.
The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils.
The proper fluidity can be maintained, for example, by the use of a coating such
as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. The prevention of the action of
microorganisms can be brought about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal,
and the like. In many cases, it will be preferable to include isotonic agents, for
_eXample, sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about b)f use of agents delaying absorption, for
example, aluminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with various of the '
other ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle which contains the basic
dispersion medium and the required other ingredients from.those enumerated
above. In the case of sterile powders for the preparziion of sterile injectable
solutions, the preferred methods of preparation are vacuum drying and the
freeze drying technique which yleld a powder of the active ingredient plus any
additional desired ingredient from previously sterile-filtered solution thereof.

The therapeutic compounds of this invention may be administered to a
mammal alone or in combination with pharmaceutically acceptable carriers, as

is Sheet Has Been lﬂilaced o This is the replacement shoet
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t he i muno-precipitation can be done in bulk and all oquoted to appropriate
nunbers of tubes prior to assay set-up. D. Conpound screening in the
cell-free Ick kinase assay. Conmpounds 10 (40 nmM stocks in DVBO) are
initially screened at concentrations of 10 and 100 uMin sanpl es cont ai ni ng
I ck i muno-precipitated from2 x 106 cells, 5 uMcdc2 (a [err]-derived
synthetic peptide (N6-20) prepared by R Howk, RPR)7, 5 nM[err], 5 uM ATP
and 30 ud [err] (6000C /mmol, NEN) in 20 nM hepes (pH7.5) for 5 min at
30C. Sanpl es are anal yzed by 5-15% 15 SDS- PAGE and aut or adi.ogr aphy as
descri bed for EGFR ki nase assays. E. Intact &Bl| activation/inhibition
studies:-5 x [err] cells per sanple in 1 mM nedia are activated with either
10 ug a-CD3 (clone Cris 7, Biodesign) for 1

noted above, the proportion of which is determined by the solubility and
chemical nature of the compound, chosen route of administration and standard
pharmaceutical practice. . '

5 The dosage of the present therapeutic agents which will be most suitable L

for prophylaxis or treatment will vary with the form of administration, the
particular compound chosen and the physiological characteristics of the
particular patient under treatment. Generally, small dosages will be used initially
and if necessary, will be increased by small increments until the optimum effect

10  under the circumstances is reached. The therapeutic human dosage, based on

' physiological studies using rats, will generally be from about 0.0l mg to about 100
mg/kg of body weight per day or from about 0.4 mg to about 10 g or higher
although it may be administered in several different dosage units from once to
several times a day. Oral administration requires higher dosages.
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mn at 37[err] or 20 ng PMA and 10 ug PHA for 20 mn at 37[err] in the
presence 20 and absence of conpound (added earlier so that the total tine
of conpound incubation is 30 mn). Incubations are term nated by
centrifugation and Iysis (as described). Sanples are analyzed by

i munopreci pitation (aPY (100 ul[err] cells), a-PLC (100 ul/[err] cells),

or a-zeta (20 ul/[err] cells)), followed by SDS- PAGE and western blotting
onto nitrocellul ose and i nmunobl otti ng using RC20 25 r ecoffy dhedd HasHa ced

Transduct ion Labs)y—and ECL™( Arersham . cAMP-dependent Protei
Assay 30 J!mm I
' , uM

v assay for conpounds is perforne
Each sanpl ﬁ)lﬂllﬂ " | ar units PKA ghromrabbit nuscl
E:AI\/P?O u re- P » 10 M MgAc, 50 ug BSA, 16 uM Kenptide substrate
specific : '

CLAIMS

1. A tyrosine kinase inhibitor composition for effectively inhibiting CSF-1R
tyrosine kinase activity by exhibiting inhibition of cell proliferation and/or

¢ 5 differentiation and/or mediator release comprising a CSF-1R receptor inhibiting
effective amount of a cbmppund having a bis ring system comprising a first ary!
ring and a second aryl, carbocyclic or heterocarbocyclic ring, or a -
pharmaceutically acceptable salt thereof, in admixture with 2 phamaceutically

acceptable carrier.

10
2. A method of inhibiting cell proliferation, differentiation, or mediator
release in a patient suffering from a disorder characterized by such proliteration
and/or differentiation and/or mediator release comprising administering to a
patient said composition of Claim 1.

15

3. A compound of Claim 2 of the form ula:

wherein

Ar is a substituted or unsubstituted mono- or bi-cyclic aryl or heteroaryl
20 ring system of about 5 to about 12 atoms and where each mohocyclic ring may -
contain O to about 3 hetero atoms, and each bicyclic ring may contain O to about
4 hetero atoms selected from N, O and S pi'ovided said hetero atoms are not
vicinal oxygen and/or sulfur atoms and where the substituents may be focated at
any appropriate position of the ring system and are described by R;
25 '

X is a bond, O, S, SO, SO, OCH,, C=C, CE=C, C=S, SCH,,

NH. NH_CHz' NRy or NR4CHe This is the replacement sheet
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CAMP ki nase phosphate acceptor whose sequence corresponds to the pig |iver
pyruvat e ki nase phosphorlyation site), 16 uM ATP, 16 ud [err] 35
(6000GCi / mmol, NEN), +/- conmpound and Terr] to a final volOng of 200 ul."
Reactions proceed for 5 min. at 30[err], and are term nat egndihedt Pas BedsiRdplabed
of 100 ul 375 mM[err] 50 ul each sanple spotted onto Wat

phosphocel | ul ose filters, which are washed 3X (15 mn.) i nqﬂlmuﬂrlmmn

fol l oned by an acetone rinse and dry (Cerenkov) counting.
28

R independently includes hydrogen, alkyl, alkenyl, phenyi, aralkyl,
aralkenyl, hydroxy, hydroxyalkyl, alkoxy; alkoxyalkyl, aralkoxy, aryloxy, acyloxy,
halo, haloalkyl, nitro, cyano, amino, mono- and di-alkylamino, acylamino, |
carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyaikyl,

'5  carbalkoxyalkenyi, aminoalkoxy, amido, mono- and di-alkylamido and N,N-
cycloalkylamido, sutfonyl, mono- and di-alkyl sutfonyl, sutfamoyl, mono- and di-
alkyl sulfamoyl, halopheny! or benzoyl; and R and R together may also form a
ketone group. .

R4 is alkyi, -CH2-CHy- or -CH32-CH2-CHp-; and
10 : :
' Rs, Rg and Ry are independently hydrogen, alkyl, alkylthio, cycloalkyl,
hydroxy, alkoxy, aralkoxy, aryl, halo, haloalkyl, carboxy or carbalkoxy; or

a pharmaceutically acceptable salt thereof.

15 4. A'compdund according to Claim 3 where:
Ar is phenyl or naphthyl;
R is hydrogen, alkyl, alkoxy, hydroxy, halo or mono-, di- trifluoromethyl.
X is a bond, NH or NRg; and

~ Rs, Rg and Ry are independently hydrogen, alkoxy, halo or mono-. di- or
20 triflucromethyl. .

5. A compound of Claim 4 where:
Ar is phenyt;
' X is a bond, NH or NMe; and

25 Rs, R and Ry are independently hydrogen or methoxy.

6. o A compound according.to Claim 3 where:

e This is the replacement shaet
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In.view of the results of the above test, compounds of the present 5

I nvention can be shown to be sel ective. The foll ow ng tabl es show exanpl es
of representative conpounds of this invention and their test results as
determ ned by the above inhibition of CSR-1R and Ick procedures. 10

Structure lck activty CSF-R actvity [err] T

[err] >10 6 100 7 [err] This Sheet Has

it . o T

X is abond, NR4, S or O; and the inhibiting cell proliferation,
differentiation, or mediator release release is characterized by CSF-1 activity.

7. A compound according to Claim 3 where:

5 X is NH; and the inhibiting cell proliferation, differentiation or mediator
~ release is characterized by /ck activity.

8. A compound according to Claim 3 where:

~ Xis abond and Ar is phenyl, indolyl, pyrrolyl, thienyl, pyridyl, a bicyclic
10  aryl, a bicyclic heteroaryl or substituted phenyl, indolyl, pyrrolyl, thienyl, pyridy!,
bicyclic aryl, bicyclic heteroaryl; and the inhibiting cell proliferation, differentiation
or mediator release is characterized by /ck activity.

9. A compound according to Claim 8 where:

15 X is NH, Rg and Ry are alkoxy and Ar is phenyl having at least one
substituent in the 3, 4 and/or § positions of hydroxy or alkoxy; and the inhibiting
cell proliferation, differentiation or mediator release is characterized by /lck
activity. '

20 10. A method for the treatment of bone disease in a patient suffering from
such disorder comprising administering to said patient an effective amount ofa
composition according to Claim 3.

11. A method for the treatment of inflammation in a patient suffering from
25 such disorder comprising administering to said patient an effective amount of a
composition according to Claim 3.
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> 50 0.5 [err] > 50 4.0 [err] 10

>"100 [err] [err]

[err] 0.5 >100 [err] [err] . 50

> 50 10 >50

10

15

20

35
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12. A method according to Claim 2 where said composition administered is
selected from:

4-(3,4,5-trimethoxyphenylamino) -6,7-dimethoxyquinazoline .
4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoiine, . .
4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride.
4-(naphthalen-1-yi)-6,7-dimethoxyquinazoline,
4-(naphthalen-2-yl)-6,7-dimethoxyquinazoline,
4-phenylacetylenyl-6,7-dimethoxyquinazoline,

- 4-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,

4-(3-phenyiphenyl)-6,7-dimethoxyquinazoline,
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yi)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-yl)-6,7-dimethoxyquinazoline,
4-(indol-3-y1)-6,7-dimethoxyquinazoline,
4-(1-methylindol-3-yl)-6,7-dimethoxyquinazoline hydrochlonde
4-(1-methylsulphonylindol-3-yl)-6,7-dimethoxyquinazoline,
4-(4-phenylpiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4-(3-chlordphenyl)piperazin-1-yl]-6.7-dimethoxyquinazoline,
4-(N-methyl-3,4,5-trimethoxyanilino)-6, 7-dimethoxyquinazoline,
(#)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yi)-6,7-dimethoxyquinazoline
hydrochloride,
4-(1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methoxy-anilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(2,3-dihydroindol-1-yi)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-tritiuoromethylanilino)-6, 7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-3-chloroanilino)-6, 7-dimethoxyquinazoline-4-yi) hydrochloride,
4-(N-methyl-3-chloroanilino)quinazoline hydrochloride, and
4-(naphthalen-1-ylethynyl)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

13, A method according to Claim 2 where said composition administered is

selected from:

4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4~(N-methyiamhno)-6 7-dimethoxyquinazoline hydrochloride, '

This is the replacement sheet
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[err]
[err]
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4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chioroquinazoline,

4-(N-ethyl-3-chloroanilino)-6, 7-dimethoxyquinazoline hydrochiorids,
4-(N-methyl-4-methylanilino)-8,7-dimethoxyquinazoline hydrochlonde.
4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-8,7-dimethoxyquinazoline, ,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazoline hydrochloride,
4-(4-morpholin-4-ylanilino)-6,7-dimethoxyquinazoline hydroch foride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-[N-(5-indanyl)amino}-6,7-dimethoxyquinazoline hydrochloride,
4-(3-chloroth|ophenoxy)-6 7-d|methoxqunazohne
4-(3-aminopyrazolyl)-6, 7-d|methoxyqumazohne hydrochlorude
4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochlonde
4-(a-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(B-naphthylamino)-8,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline,

4-(N-methylanilino)-6, 7-dimethoxyquinazoline hydrochioride, and

4- (3-chlorophenoxy)-6 7-d|meﬂwoxyqumazolme. or

a pharmaceutically acceptable salt thereof.

14, A pharmaceutical composition according to Claim 1 where the compound
is selected from:

4-(3,4,5-trimethoxyphenylamino)-6,7-dimethoxyquinazoline,
4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride,
4-(naphthalen-1-yl)-6,7-dimethoxyquinazoline,
4-(naphthalen-2-yl)-6,7-dimethoxyquinazoline,
4-phenylacetylenyl-6,7-dimethoxyquinazoline,
4-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,
4~(3-phenylphenyi)-6,7-dimethoxyquinazoline,
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yl)-6, 7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-yl)-6,7-dimethoxyquinazaline,
4-(|ndol-3-yl)—6 7-dimethoxyquinazoline,
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[err] 2.9 15 The results obtai ned by the above experinental nethods
evidence the useful CSF-1 R receptor protein tyrosine kinase inhibition
properties of conpounds wthin the scope of the present invention and
possess therapeutic 5 value as cellular antiproliferative agent—s The -
above pharnacol ogi cal test results may be used to determ ne].}l §heet9-?as

node of adm nistration for the particular therapy sought.
the present invention can be admnistered to a 10 mamali an l' l,
variety of fornms adapted to the chosen route of administrati

orally, or parenterally. Parenteral adm ni sézratl on in this

4-(1-methylindoi-3-y1)-6, 7-dimethoxyquinazoline hydrochloride,
4-(1-methylsulphonylindol-3-yi)-6,7-dimethoxyquinazoline,
4-(4-phenylpiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4-(3-chiorophenyl)piperazin-1-yl}-6,7-dimethoxyquinazoline,

5 4-(N-methyl-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,
(£)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-y!)-6,7-dimethoxyquinazoline

hydrochloride, |

4-(1,2,3,4-tetrahydroquinolin-1-yi)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,

10  4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(2,3-dihydroindol-1-y1)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-triﬂuoramethylanilino)-6,7~dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroaniline)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyi-3-chloroanilino)quinazolineg hydrochloride and

15  4-(naphthalen-1-ylethynyl)-6,7-dimethoxyquinazoling; or
a pharmaceutically acceptable sait thereof.

15 A phammaceutical composition accordmg to Claim 1 where the compound
is selected from:

20 4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N—benzylanilino)-s.‘l-dimethoxyquiﬁazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,

25 4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-G.?-dimemOquuinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,

30  4-(N-methylanilino)quinazolin-4-yl) hydrochlorida,'
4-(4-morpholin-4-ylanilino)-6, 7-dimethokyquinazoline hydrochioride,
4-(3-memoxyth|ophenoxy)-6 7-dimethoxyquinazoline,
4-[N-(5-indanyi)amino}-6, 7-dimethoxyquinazoline hydrochioride,
4-(3-chiorothiophenoxy)-6, 7-dimethoxyquinazofine,

35 4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochioride,
4-(1,4-benzodioxan-6-ylamino)-6, 7-dimethoxyquinazoline hydrochloride,
4-( a-naphthylammo)-e 7-dimethoxyquinazoline hydrochioride,
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respect includes admnistration by the follow ng routes: intravenous,

I ntramuscul ar, subcutaneous, intraocular, intrasynovial, transepithelial

i ncludi ng transdermal, ophthal mc, sublingual and buccdl; topically

i ncl udi ng ophthal mc, 15 dermal, ocular, rectal and nasal inhalation via

insufflation and aerosol and rectal systemc. 25 The acti ve corrpound--ma.y

be orally adm nistered, for exanple, with an inert dil uentmoghewll}

assimlable edible carrier, or it may be enclosed in hard ”l"m"ai,nj’li“"”fm
33

4-( B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-6, 7-dimethoxyquinazoline,
4-(N-methylanilino)-6, 7-dimethoxyquinazoline hydrochloride, and
4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or

J 5 a pharmaceutically acceptable salt thereof.

16. A compound selected from:

4-(Indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrachloride,

10  4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyi-3-chioroanilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochioride,

15  4-(N-benzylamino)-8,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-8,7-diméthoxyquinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6, 7-dimethoxyquinazoline,
4-(N-methylanilino)quinazolin-4-yi) hydrochloride,

20 4-{4-morpholin-4-ylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-{N-(5-indanyl)amino]-6,7-dimethoxyquinazoline hydrochloride,
4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline,
4-(3-aminopyr’azblyl)-G,7-dimethoxyquinazoline hydrochloride,

25 4-(3,6-dioxananilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(a-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-{cyclohexylanilino)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and

30 4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

17. A compound selected from:

4-(naphthalen-2-ylethynyl)-6,7-dimethoxyguinazoline,
4-(4-hydroxyphenyl)-6 7-dimethoxyqu|nazolme hydrochioride,
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or soft shell gelatin capsules, or it nmay be conpressed into tablets, or it
nay be 5 incorporated directly wwth the food of -the diet. For oral

t herapeutic adm nistration, the active conpound nmay be incorporated with
excipient and used in the formof ingestible tablets, buccal tablets,
troches, capsules, elixirs, suspensions, syrups, wafers, and the |ike. Such
conpositions and preparations should contain at |east 0.1% of active
conpound. The.percentage of the 10 conpositions and preparations may, of
course, be varied -and may conveniently be between about 2 to about 6% of
the weight of the unit. The anount of active conpound in such

t herapeutically useful conpositions is sucl84 hat a suitable dosage wll be
obtai ned. Preferred conpositions or preparations according to the present

i nvention are prepared so that an oral dosage unit form contains

4-(naphthalen-1-y1)-6,7-dimethoxyquinazoiine,
4-(naphthalen-2-yi)-6,7-dimethoxyquinazoline, .
4-phenylacetylenyl-6,7-dimethoxyquinazoline, '
4-(3-fluoro-4-methoxyphenyi)-6,7-dimethoxyquinazoline,

5  4-(3-phenylphenyl)-6,7-dimethoxyquinazoline, '
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yl}-6,7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-yl)-6,7-dimethoxyquinazoline,
4-(indol-3-yl)-6,7-dimethoxyquinazoline,

10  4-(1-methylindol-3-yl)-6,7-dimethoxyquinazoline hydrochioride,
4-(1-methylisulphonylindol-3-yl)-6,7-dimethoxyquinazoline,
4-(4-phenylpiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4-(3-chlorophenyl)piperazin—1-yl]-6.7-dimethoxyquinazoline.
4-(N-methyi-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,

15 (3)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline

hydrochiloride,
4-(1,2,3,4-tetrahydroquinolin-1-yi)-6, 7-d|methoxyqumazohna hydrochioride,
4-(N-methyl-4-methoxy-anilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-chloro-anilino)-6, 7-dimethoxyquinazoline hydrochioride,

20 4-(2,3-dihydroindol-1-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-trifliuoromethylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroanilino)-6, 7-dimethoxyquinazoline-4-yl) hydrochloride,
4-(N-methyl-3-chioroanilino)quinazoline hydrochioride, and
4-(naphthalen-1-ylethynyl)-8,7-dimethoxyquinazoline; or

25 apharmaceutically acceptable salt thereof.
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15 Dbetween about 1 and 1000 ng of active conpound. The tablets, troches,
pills, capsules and the Iike may al so contain the follow ng: A binder such
as gumtragacanth, acacia, corn starch or gelatin; excipients such as

di cal ci um phosphate; a disintegrating agent such as corn 20 starch, potato
starch, alginic acid and the like; a |ubriagant such as magnesi um st ear at e;
and a sweet eni ng agent such as sucrose, g tose or saccharin may be added
or a flavoring agent such as peppermnt, oil of wi ntergreen, or cherry
flavoring. When the dosage unit formis a capsule, it nmay contain, in
addition to materials of the above typABSERAGHE d carrier. Various other
materials may be 25 present as coatings or to otherwi se nodify the

physi cal form of the dosage unit. For instance, tablets, pills, or capsul es

may be coated W AR¥HANDHETEROARYL QUINAZOLINE COMPOUNDS WHICH
INHIBIT CSF-1R RECEPTOR TYROSINE KINASE

This invention relates to the modulation and/or inhibition of cell signaling,
cell proliferation, cell inflammatory résponse, the control of abnormal’ cell growth
and cell reproduction. More specifically, this invention relates to the use of mono-
and/or bicyclic aryl or heteroaryl quinazoline compounds in inhibiting cell
proliferation,including compounds which are useful protein tyrosine kinase (PTK)
inhibitors. The method of treating cell proliferation and/qr differentiation or
mediator release using said quinazoline compounds and their use in pharmaceutical

compositions is described.
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both A syrup or elixir
sweet eni ng agent,

nmet hyl

may contain the active conpound, sucr-ose Ho3up2
and propyl parabens as preservatives, a dy®¥*®and

flavoring such as cherry or orange flavor. O course, any nmaterial used in
30 preparl ng any dosage unlt form shoul d be pharnaceutically pure and
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ARYL AND HETEROARYL QUINAZOLINE
COMPOUNDS WHICH INHIBIT CSF-1R RECEPTOR

TYROSINE KINASE -

Field of the invention

This invention relates to the modulation and/or inhibition of cell signaling,
cell proliferation, the control of abnormal cell growth and cell inflammatory
response. More specifically, this invention relates to the use of mono- and/or
bicyclic aryl or heteroaryl quinazoline compounds which exhibit selective
inhibition of differentiation, proliferation or mediator release by effécﬁvely

20 inhibiting CSF-1R tyrosine kinase activity. :

Normal cell growth is believed to be triggered by the exposure of the
cellular substrate to one or more growth factors, examples of which are insulin,
epidermal growth factor (EGF) and platelet-derived growth factor (PDGF).

25 Receptors for such growth factor are imbedded in and penetrate through the
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26 a surfactant such as hydroxypropyl cel |l ul ose. Di spersion can al so be
prepared in glycerol, liquid polyethylene glycols, and m xtures thereof and
in oils. Under ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of mcroorganisns. 5 The
pharmaceutical forns suitable for injectable use include sterile agueous
solutions or dispersions and sterile powders for the extenporaneous
preparation of sterile injectable solutions or dispersions. 1n all cases
the for nust 2

celiutar membrane. The initiation of cellular reproduction is believed to occur
when a growth factor binds to the corresponding receptor on the external
surface of the cellular membrane. This growth factor-receptor binding alters the
chemical characteristics of that portion of the receptor which exists within the
5 cell and which functions as an enzyme to catalyze phosphorylation of either an
-intracellular substrate or the receptor itself, the latter being referred to as
autophosphorylation. Examples of such phosphorylating enzymes include
tyrosine kinases, which catalyze phosphorylation of tyrosine amino acid
residues of substrate proteins. '
10 | |
Many disease states are characterized by the uncontrolied growth of
cells. These disease states involve a variety of cell types and include disorders
such as cancer, leukemia, psoriasis, inflammatory diseases, bone diseases,
atherosclerosis and restenosis occuring subsequent to angioplastic procedures.
16  The inhibition of tyrosine kinases is believed to have utility in the control of
deregulated celiular profiferation, i.e., cellular proliferative disorders.

Initiation of autophosphorylation, i.e., phosphorylation of the growth factor
receptor itself, and of the phosphorylation of a host of intracellular substrates are
20 some of the biochemical events which are involved in mediator release and cell
proliferation.

orted | fopm

-

Inhibitors of pS6'k tyrosine kinase have been reported in the literature by

Bolen, J. B. et al. FASEB J. 1992, 3403., Mustelin, T. et al. T/BS 1993 , 215,;

Eichmann, K. Angew. Chem. Int. Ed. Eng. 1993, 54.; and Klausner, R. D.

Samelson, L. E. Cell 1991 , 875. These include compounds that are potent but

30 nonselective inhibitors, such as staurosporine, which is competitive with ATP or

compounds that are very weak tyrosine kinase inhibitors, but are somewhat
selective, such as the flavonoid quercetin.

A series of dihydroxy-isoquinolines have been been reported by Burke, T.
35 R.etal (Biorg. & Med. Chem. Lett. 1992, 1771; J. Med. Chem. 1993 3010 and
J. Med. Chem. 1993 , 3015) that have potent p56ck inhibiting activity. Potential
therapeutic uses for selective inhibitors of p56ick include the treatment of
autoimmune diseases such as rheumatoid arthritis or transplant rejection.
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be sterile and nust be fluid to the extent that easy syringability exists.
Jt may be 10 stable under the conditions of nanufacture and storage and
must be preserved agai nst the contam nating action of m croorgani sns such
as bacteria and fungi. The carrier can be a solvent or dispersion nmedium
cont ai ning, for exanple, water, ethanol, polyol (for exanple, glycerol,
propyl ene glycol, and |iquid pol yethylene glycol, and the |ike), suitable
m xtures thereof, and vegetable oils. 15 The proper fluidity can be

mai nt ai ned, for exanple, by the use of a coating such as lecithin, by the
mai nt enance of the required particle size in the case of dispersion and by
the use of surfactants. The prevention of the action of m croorgani snms can
. be brought about by various antibacterial and antifungal agents, for

exanpl e, parabens, c %8’09 .b %i%lq%l a ngn?enc%lptor Oriagfng k%wca'scei: héshf)ggnr sc};so%'llri to be

important in intracellular signaling in T-cells: 1t is assumed that inhibitors of
p56/cK kinase activity perturb the activation of T-cells and therefore a selective

5 inhibitor could prove useful in the treatment of T-cell mediated conditions such
as organ rejection, rheumatoid arthritis or other auto-immune diseases.

Summary of the invention
10
The present invention describes compounds which are inhibitors of the
colony stimulating factor-1 receptor tyrosine kinase, CSF-1R, activity and have
activity in a p56 /0K cell-free assay. These compounds do not appear to have
any significant serine/threonine kinase inhibitory activity and in addition,

15 compounds within the scope of this invention do not demonstrate significant
PDGF-R activity in a cell-free assay. Compounds of this invention are also
weak inhibitors of PDGF-induced mitogenesis which may suggest that thess
compounds inhibit other sre-like tyrosine kinases involved in the signal
transduction pathway.

Compounds within the scope of this invention are inhibitors of the colony
stimulating factor-1 receptor tyrosine kinase, CSF-1R, activity. A selective
inhibitor of the tyrosine kinase activity of this receptor, which is closely related to
the platelet-derived growth factor receptor (PDGF-RY), has never been reported.

25 Compounds of this invention are selective inhibitors of CSF-1R tyrosine kinase
activity and are useful for elucidating the importance of CSF-1 and CSF-1
receptor signaling in bone remodaling and hematopoeisis. In addition
compounds inhibiting growth factor-induced CSF and/or /ck signalling are
described herein.

30

in accordance with the present-invention, there is provided
pharmaceutical compositions for inhibiting abnormal cel! proliferation and/or
differentiation or mediator release in a patient suftering from a disorder
characterized by such proliferation activity, comprising the administration to a

35 patient a tyrosine kinase composition which effectively inhibits CSF-1R tyrosine
kinase activity in a CSF-1R inhibiting effective amount of a mono- aryl or hetero-
aryl quinazoline compound exhibiting inhibition of difterentiation, proliferation or
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20 and the like. In many cases, it will be preferable to include isotonic
agents, for exanple, sugars or sodiumchloride. Prolonged absorption of the
i nj ectabl e conpositions can be brought about by use of agents del ayi ng
absorption, for exanple, alum num nonostearate and gelatin. 25

Sterile injectable solutions are prepared by incorporating the active
conpound in the required anount in the appropriate solvent with various of
t he other ingredients enunerated above, as required, followed by filtered
sterilization. Cenerally, dispersions are prepared by incorporating the
various sterilized active ingredient into a sterile vehicle which contains
the basic 30 dispersion nediumand the reduired other ingredients from

t hose enunerated above. In the case of sterile powders for the preparation
of sterile injectable

mediator release activity wherein each aryl group is a ring system containing 0-4
hetero atoms, said compound being optionally substituted or polysubstituted.

Another aspect of the present invention relates to a method of inhibiting
5 abnormal cell proliferation and/or differentiation or mediator release comprising,
in admixture with a pharmaceutically acceptable carrier, a pharmaceutically
effective amount of a compound of the aforementioned type. Another aspect of
this invention comprises compounds useful in the practice of the present
method.
10 :
With respect to the aspacts of this invention, the compounds described
by Formula | below constitute a class of the aforementioned mono- and
bicicyclic aryl or heteroaryl quinazoline compounds for use in the practice of the

present invention:
(Rlos
Bs x

Re T

Ry )

N

15

Formula |
wherein _ '

20 Ar is a substituted or unsubstituted mono- or bi-cyclic aryl or heteroary!
ring system of about § to about 12 atoms and where each monocyclic ring may
contain 0 to about 3 hetero atoms,-and each bicyclic ring may contain O to about
4 hetero atoms selected from N, O and S provided said hetero atoms are not

" vicinal oxygen and/or sulfur atoms and where the substituents may be located at

25 any appropriate position of the ring system and are described by R.;

X is abond, O, §, SO, SO, OCH,, C=C, C==C, C=S, SCH.,
NH, NHCH2, NR4 or NR4CHa ;

30 R independently includes hydrdgen, alkyl, alkenyl, phenyl, aralkyl,
aratkenyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aralkoxy, aryloxy, acyloxy,
halo, haloalkyl, nitro, cyano, amino, mono- and di-alkylamino, acylamino,
carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyalky!,
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solutions, the preferred nethods of preparation are vacuumdrying and the
freeze drying technique which yield a powder of the active ingredient plus
any additional desired ingredient frompreviously sterile-filtered solution
thereof . 35 The therapeutic conpounds of this invention nmay be adm ni stered
to a mammal al one or in conbination wi th pharmaceutically acceptable

carriers, as 27 noted above, the proportion of which is determ ned by
the solubility and

carbalkoxyalkenyl, aminoalkoxy, amido, mono- and di-alkylamido and N,N-
cycloalkylamido, afkylthlo, alkylsultlayl, sulfonyl, mono- end di-atky! sulfonyl,
sulfamoy!, mono- end di- alkyl sulfamoyl, halopheny! or benzoyt; end R end R
together may aleo form & ketone group.

5 Ry [s alkyt, -CHa-CHy- or -CH2-CH2-CH2-; and

Rs, R and Ry are independently hydrogen, alikyl. alkylthlo, oycloalkyt,
hydroxy, alkoxy, aralkoxy, aryl, halo, haloalkyl, carboxy or carbalkoxy: .

" with the exclusion of compounds in which:

Ar is & phenyl ring;
X is NH; and
(®  the phenyl ring represented by Ar carries 0-2 groups R which
indepeadently inclode bydroxy, halogen, CF,, amino, nitco, cyano,
alkyl, alkoxy, mono- and di-elkylamino and dkylsulpimnyl; and
Ry, R¢ and R, are independently hydmggn, alkyl, alkylthio, hydroxy,
elkoxy, phenylalkoxy, haloalkyl, carboxy and carbalkoxy; or

(i)  the phenyl ring represented by Ar cdoies one or two groups R which
independently include hydrogen, halogen, CF,, nitro, cyeno, alkyl,
alkoxy, amino, slkylamino, dielkylamino end alkylsulphonyl; and
one of Ry, R¢ and-Ry represents halogen or trifluoromethyl, and the
other two represent hydrogen;

or aphamaceutically acceptable salt thereof.

Preferred Ar monocyc!io anlor hetetoary( tings include substituted or
unsubstituted benzene, pyrrole, thlophene. furan, thlazole, imldazole, pyrazole.

1.2, 4-rlazole, pyridine,. 2(1H)-pyridonie, 4(1H)opyrldone. pyrazine, pyrimidine,
pyridazine, isothiazole, isoxazole, oxazole and tetrazole.
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chem cal nature of the conpound, chosen route of adm nistration and

st andard pharnaceutical practice. 5 The dosage of the present

t herapeuti c agents which will be nost suitable for prophylaxis or treatnent
will vary with the formof adm nistration, the particular conpound chosen
and the physiol ogical characteristics of the particular patient under
treatnment. Generally, small dosages will be used initially and if

necessary, W ll be increased by small Incrgnments until the optinmum effect
10 wunder the circunstances is reached. The therapeutic human dosage, based
on physi ol ogi cal studies using rats, will generally be from about 0.01 ng
to about 100 ng/ kg of body weight per day or fromabout 0.4 ng to about 10
g or higher although it may be administered in several different dosage
units fromonce to

Preferrad Ar bicyclic aryl or heteroary! rings Include substituted and
unsubstituted naphthalene, tetralin, naphthyridine, benzofuran, benzothlophene,
Indole, 2,3-dlhydroindols, 1H-indazole, indoline, benzopyrazole, 1,3-
benzadioxols, benzoxazole, purine, coumarin, chromone, quinoline,
tetrahydroquinoline, isaquinoline, benzimidazole, quinazoline, pyrido[2,3-
blpyrazine, pyrido[3,4-bipyrazine, pyrido[3,2-clpyridazine, pyrido[3,4-b)-pyridine,
1H- pyrazole[3,4-d]pyrimidine, pterldine, 2(1H)-quinolone, 1(2H)-isoquinolone,
1.4-benzisoxazine, benzothiazole, quinoxaline, quinoline-N-oxids, Isoquinoline-
N-oxide, quinoxatine-N-oxids, quinazoline-N-oxide, benzoxazine, phthalazine, or
cinnoline. '

More preferred Ar rings include substituted and unsubstituted benzens,
pyridine, thiophene, naphthalene, quinoline, indole, 1H- pyrazole(3,4-d]-
pyrimidine and

Preferred R substituents include hydrogen, alkyl, alkenyl, hydroxy,
alkoxy, halo, haloalkyl, amino, mono-and di-alkylamino, acylamino, carboxy,
carbaikoxy, amido, mono- and di-alkylamido, N,N-cycloalkylamido, alkylthio,
alkylsulfinyl, alkylsulfony! or sulfamoyl. alkyl, alkenyl, phenyl, aralkyl, aralkenyi,
and R may also form a-keto group.
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several tinmes a day. Oal adm nistration requires higher dosages. 28
CLAI M5 1. A tyrosine kinase |Inhibitor conposition for effectively

i nhibiting CSF-1R tyrosine Kinase activity by exhibiting inhibition of cell
proliferation and/or 5 differentiation and/or nedi ator rel ease conprising
a CSF-1R receptor inhibiting effective anount of -a corpound having a bis

ring systemconprising a first aryl ring and a second aryl, carbocyclic or
het er ocar bocyclic ring, or a

As employed above and throughout this disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:

*Monocyclic aryl or heteroaryl* means a carbocyclic or heterocyclic
5 aromatic ring. _Preferred rings include phenyl, thienyl, pyridyt, 2(1H)-pyridonyl,
4(1H)-pyridonyl, furyl, pyrimidinyl, imidazolyl, thiazolyl, oxazolyl and tetrazolyl. .

*Bicyclic aryl or heteroaryl®* means a bicyclic ring system composed of
two fused carbocyclic and/or heterocyclic aromatic rings. Preferred rings
10 include naphthyi, indolyl, benzothienyl, benzofuranyl, quinolinyl, chromony,
1(2H)-isoquinolonyl, isoquinolinyl, benzimidazolyl, benzothiazolyl, quinoxalinyl,
naphthyridinyl, cinnolinyl, phthalazinyl, pyrido[2,3-blpyrazinyl, pyrido[3,4-
blpyrazinyl, pyridof3,2-clpyridazinyl, pyrido[3,4-b)-pyridinyl, pteridinyl, and -
quinazolinyl.
15
"Alkyl* means a saturated aliphatic hydrocarbon, either branched- or
straight-chained. Preferred alkyi is "loweralkyl" having about 1 to about 6
carbon atoms. Examples of alkyl include methyl, ethyl, n-propyl, isopropyl,
butyl, sec-butyl, t-butyl, amyl and hexyl.
20 . .
"Cycloalkyl" means a cyclic aliphatic group comprising from about three
to about seven carbon atoms. Preferred cycloalkyl groups include cyclopropyt,
cyclobutyl, cyclohexyl and cycloheptyl.

25 "Alkoxy" refers to an alkyl-O-group. Preferred alkoxy groups include
methoxy, ethoxy, propoxy and butoxy.

*Aryloxy" refers to an aryl-O-group. The preferred aryloxy group is
phenoxy.

*Aralkyl" means an alkyl group substituted by an aryl radical. The
preferred aralkyl groups are benzyl or phenethyl. :

The preferred aralkoxy groups are benzyloxy and phenethoxy.

The preferred acyloxy groups are acetoxy and benzyloxy;
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pharmaceutically acceptable.salt thereof, In adm xture with a
pharmaceutical ly acceptable carrier. 2. Use of a conpound as defined in
claiml for the manufacture of a medi canent for use in the treatnment of a
di sorder characterized by such proliferation and/or differentiation and/or
nmedi at or rel ease. 3. A conpound as defined in claim1 of the fornul a:
[err] wherein Ar is a substituted or unsubstituted nono- or bi-cyclic aryl
or heteroaryl 20 ring systemof about 5 to about 12 atons and where each

nonocyclic ring may contain O to about 3 hetero atons, and each bicyclic
ring may contain O to about 8

"Halo" means halogen. Preferred halogens include chioride, bromide and
fluoride.

The preferred haloalkyl groups are mono-, di- and trifluoromethyi.

5 .
The more preferred compounds of this invention include those
compounds of Formula | where
Ar is phenyl or naphthyl;
10
R is hydrogen, alkyl, alkoxy, hydroxy, halo or trifiuoromethyl.
X is a bond, NH or NR4; and
15 Rs, Rs and R7 are independently hydrogen or alkoxy.
The most preferred compounds are those described where
"Ar is phenyl;
20
X is NH or NMe; and
Rs, Re and Ry are independently hydrogen or methoxy.
25 it is intended that N-oxides of the above described aminoquinazolines are

encompassed within the scope of this invention.

Special embodiments of this invention inhibiting the growth factor or
tyrosine kinase include the foliowing:

. A Compounds of Formula | where :
X is a bond, NR4, S or O, the inhibiting cell proliferation and/or
differentiation or mediator release is especially characterized by CSF-1 activity.

35 B Compounds of Formula | where :
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4 hetero atons selected fromN, 0 and S provided said hetero atons are not
vi ci nal oxygen and/or sul fur atons and where the substituents nay be

| ocated at any appropriate position of the ring systemand are descrlbed by
R 25 Xis abond, 0, S. SO [err] NH, [err] or [err] 29 R

‘i ndependent | y i ncl udes hydr ogen, al kyl, al kenyt, phenyl, aralkyl,

9

Xis abond, NH, S or O the inhibiting cell proliferation and/or
differentiation or mediator release is especially characterized by IcKEGF
activity.

5 C. Compounds of Formula | where :

X is a bond and Ar is phenyl, indolyl, pyrrolyl, thienyl, pyridyl, naphthyl, a
bicyclic aryl, a bicyclic heteroaryl or substituted phenyl, indolyi, pyrrolyl, thienyl,
pyridyl, naphthyl, bicyclic aryl, bicyclic heteroaryi, the inhibiting cell proliferation
and/or differentiation or mediator release is especially characterized by ick

10  activity.

D. Compounds of Formula | where :
X isNH, Rg and Ry are alkoxy and Ar is phenyl having at least one
substituent in the 3, 4 and / or 5 positions of hydroxy or alkoxy, the inhibiting cell
15  proliferation and/or differentiation or mediator release is especially characterized
by Ick activity.

The compounds of this invention may be useful in the form of the free

base, in the form of salts and as a hydrate. All forms are within the scope of the

20 invention. Acid addition salts may be formed and are simply a more convenient
form for use; and in practice, use of the salt form inherently amounts to use of
the base form. The acids which can be used to prepare the acid addition salts
include preferably those which produce, when combined with the free base,
pharmaceutically acceptable salts, that is, salts whose anions are non-toxic to

25 the animal organism in pharmaceutical doses of the salts, so that the beneficial
properties inherent in the free base are not vitiated by side effects ascribable to
the anions. Although pharmaceutically acceptable salts of said basic compound
are preferred, all acid addition salts are useful as sources of the free base form
even if the particular salt per se is desired only as an intermediate product as,

30 for example, when the salt is formed only for purposes of purification and
identification, or when it is used as an intermediate in preparing a
pharmaceutically acceptable salt by ion exchange procedures.

Pharmaceutically acceptable salts within the scope of the invention
35 include those derived from the following acids: mineral acids such as
hydrochloric acid, sulfuric acid, phosphoric acid and sulfamic acid; and organic
acids such as acetic acid, citric acid, lactic acid, tartaric acid, malonic acid,
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ar al kenyl ,

hydr oxy, hydroxyal Kyl , al koxy, al koxyal kyl, aral koxy, aryl oxy,

acyl oxy, hal o, haloal kyl, nitro, cyano, am no, nono- and di-al kyl am no,

aoyl am no,

car boxy, carboxyal kyl, carbal koxy, carbaral koxy,

car bal koxyal kyl, 5 carbal koxyal kenyl , am noal koxy, am do, nono- and
dl -al kyl am do and N, N- cycl oal kyl am do, sul fonyl, nono- and di-al kyl

sul fonyl ,

and R and R together nmay also forma ketone group. [err] is alkyl, [err]
[err] and 10 [err] and [err] are indep@ndently hydrogen, alkyl, alkylthlo,

cycl oal kyl ,
car bal koxy;

hydr oxy, al koxy, arl koxy, aryl, halo, haloal kyl, carboxy or

methanesulfonic acid, ethanesutfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, cyclohexylsulfamic acid, quinic acid, and the like.

The corresponding acid addition salts comprise the following: -
5 hydrochloride, sulfate, phosphate, sulfamate, acetate, citrate, lactate, tartrate,
methanesulfonate, ethanesulionate, benzenesulfonate, p-toluenesulfonate,
cyclohexyisulfamate and quinate, respectively.

The acid addition salts of the compounds of this invention are prepared
10 either by dissolving the free base in aqueous or aqueous-alcohol solution or
other suitable solvents containing the appropriate acid and isolating the salt by
evaporating the solution, or by reacting the free base and acid in an organic
solvent, in which case the salt separates directly or can be obtained by
concentration of the solution.
15
The compounds of this invention may be prepared by employing
procedures known in the literature starting from known compounds or readily
. prepared intermediates. Exemplary general procedures follow.

20 In general the compounds useful for the method of inhibiting cell
proliferation and/or differentiation or mediator release may be prepared by the

coupling reaction of a palladium catalyzed aryt or heteroaryistannane with an
aryl or heteroarylhalide or triflate.

(R)oa

3@%

4 U”’

where A is halogen or triflate and B is trialkylstannane and R is as previously
described.

(R)n

/l d(O)

25
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wi th the exclusion of conpounds in which: Ar is a phenyl ring; X is NH, and
5 (i) the phenyl ring represented by Ar carries 0-2 groups R

whi ch i ndependently include hydroxy, halogen, [err] am no, nitro, cyano,

al kyl, al koxy, nono- and di-al kyl ami no and al kyl sul phonyl; and [err] and
[err] are independently hydrogen, alkyl, alkylthio, hydroxy, alkoxy,
phenyl al koxy, hal oal kyl, carboxy and carbal koxy, or 10 (ii) the phenyl
ring represented by Ar carries one or two groups R which independently

i ncl ude hydrogen, hal ogen, [err] nitro,1tyano, alkyl,

The 4-haloquinazoline starting materials are prepared in the classical way
using anthranilic acid derivatives and formamide at refiux to provide the
intermediate quinazolinones. Subsequent treatment with POCl3 at about
110 °C for about two hours provides the chloroquinazolines. The final products

5 are prepared via a condensation with the appropriate aniline derivative in a polar
solvent such as ethanol. In the case of the phenoxy or thiophenoxy derivatives,
the metal salt (preferably Na) is prepared and refluxed for several hours with the
appropriate haloquinazoline in a solvent such as THF.

OH

Rs ' Rs O
a‘t{"o Formamide %;@:‘L NH
e —————————Y
Ry NH2 Ry N,)
R A
Re
POAg =N
R - N’)
10 7

The aryl and heteroarylistannanes may be prepared from the
corresponding halide (preterably bromide or iodide) by conversion to the
aryllithium by reaction with t-butyliithium at decreased temperatures, preferably

15 about -78° C followed by reaction with a halotrialkylstannane. '

Rs o]
R NN
n‘ +
S
4 N

Of course these products may also be prepared in the reverse manner
20 using the aryl or hetercarylhalides with the the corresponding stannane.
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al koxy, am no, al kyl am no, dial kyl am no and al kyl sul phonyl; and one of
ferr] and [err] represents hal ogen or trifluoronmethyl, and the 15

ot her two represent hydrogen; 30 or a pharnaceutically acceptable salt
thereof. 15 4. A conpound according to Caim3 where: Ar is phenyl or

naphthyl : R is hydrogen, alkyl, al koxy, hydroxy, -halo or nono-, di-
trifluoronethyl.

12

The quin_azoline stannanes intermediates may be prepared by the action

of trimethyltin sodium on aryl halides as described in Chem. Pharm, Bull. 1982,
§ 30, 1731-1737:

The preparation of the compounds useful in this invention are described
in Applicants’ copending applications U.S. Serial No. 08/166,199, filed
December 10, 1993 and U.S. Serial No. 08/229,886, filed April 19, 1994 of

10 which this application claims priority. U.S. Serial No. 08/166,199 and U.S. Serial
No. 08/229,886 are hereby incorporated herein by reference.

Further, the following examples are representative of the processes used
to synthesis the compounds of this invention.

15
The below examples and those described in U.S. Serial No. 08/166,199
may be followed to prepare any of the desired compounds of this invention. A
representative list of compounds which may be prepared is shown below.
20 XAMP

4-(3-chlorophenoxy)-6.7-dimethoxyquinazoline

THF (5 ml) and NaH (60% disp in oll, approx. 28 mg) is added to a dry
25 flask maintained under inert atmosphere at room temperature. 3-Chiorophenol
(0.08 g) is added as a soln. in THF (1 mL) and stirring is continued until the
solution became clear. 4-Chloro-6,7-dimethoxyquinazoline is added all at once
(as the solid) and stirring was maintained overnight at RT. The solution is
partitioned between CHaCh and 5% NaOH. The organic layer is washed with
30 brine, dried (Na2S04) and concentrated. Flash column chromatography (40%
EtOAc/Hex) provided the pure compound. An analytical sample is obtained by
recrystallization from EtOAc/Hex to provide 4-(3-chlorophenoxy)-6,7-
dimethoxyquinazofine (0.05 g), white needles, m.p. 152-153°C.
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X Is‘ a bond, NHor [err]; and [err] and R7 are independently hydrogen,

al koxy, -halo or nono-. dl- or 20 trifluoronethyl. 5. A conpound.of Caim
4 where: Ar is phenyl; X Is a bond, NH or NMe; and 25 [err] and R7
are independently hydrogen or nethoxy. 6. A conpound according to Caim3
wher e:
13
: EXAMPLE 2
-m { § i fi

5 - A solution of 5 g (15.57 mmol) of N-methyisulfonyl-3-iodoindole (5.1 g;
15.57 mmol) of hexamethylditin and 0.89 g (0.78 mmot) of Pd (PPha)4 in 75 mL
of dry toluene is flushed thoroughly with nitrogen and heated to 90°C for 4
hours. The mixture is then evaporated and chromatographed on silica gel
(eluting with hexane and then with 10% ethyl acetate/hexane to give N-
10 methylsulfonyl-3-trimethyistannylindole which is used directly in the next step.

StepB  4{1-methyisuiphonyiindol-3-vi)-6.7-dimethoxyauinazoling

A solution of 1.33 g (4.01 mmol)_bf N-methylsulfonyl-3-trimethyl-
stannylindole, 750 mg (3.34 mmol) of 4-chloro-6,7-dimethoxyquinazoline and
0.19 g (5 mol % 0.16 mmol} of Pd (PPhg)4 in 10 mi of dry dimethylformamide is
15 flushed thoroughly with nitrogen and heated to 90°C for 12 hours. The reaction
mixture is diluted with methylene chloride washed with 10% ammonium
hydroxide and stirred vigorously and then washed with water and the combined
organics are washed with brine (75 mL), dried (MgSO4) and evaporated to
dryness. Recrystallization from ethyl acetate yields 4-(1-methylsulphonylindol-3-
20 yl)-6,7-dimethoxyquinazoline
(m.p. >220°C).

The above examples may be followed to prepare any of the desired
compounds of this invention. A representative list of compounds which may be
25 prepared are shown below.

6,7—dimethoxy-4-naphthalen-2-y|ethynquuinaz_oline, m.p. 158-161°C

4-(4-hydroxyphenyl)-6,7-dimethoxyquinazolinehydrochloride,
30 m.p. >270°C (dec)

4-(naphthalen-1-yl)-6,7-dimethoxyquinazoline, m.p. 144-147°C

4-(naphthalen-2-yl)-6,7-dimethoxyquinazoline, m.p. 115-118°C
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31 X Is a bond, [err] S or O; and the inhibiting cell proliferation,
differentiation, or nediator rel ease release |Is characterized by CSF-1

activity. 7. A conpound according to Claim3 where: S X is NH
and the inhibiting cell proliferation, differentiation or nediator rel ease
I's characterized by Ick activity. 8. A conpound according to daim3 -

where: X is a bond and Ar is phenyl, Indolyl, pyrrolyl thienyl, pyridyl, a
bi cyclic 10 aryl, a blcyclic heteroaryl or substituted phenyl, indolyl,
pyrrolyl, thienyl, pyridyl, bicyclic aryh, bicycilc heteroaryl; and the
inhibiting cell proliferation, differentiation or nediator release is
characterized by Ick activity.

4-phenylacetylenyl-6,7-dimethoxyquinazoline, m.p. 146-148°C
4—(3-ﬂuoro-4-meth6xyphenyl)-6.7-dimethoxyquinazoline. m.p. 207-210°C
5 4-(@phenylphenyl)—6,7-dimethoxyquinazoline, m.p. 160-163°C
4-(2-phenﬂethylenﬂ)—6.7—dimethoxyq.uinazoline. m.p. 168-169°C
4-(2-methoxypyridin-5-yi)-6,7-dimethoxyquinazoline, m.p. 175-176°C
10
4-(1-benzylindol-3-yi)-6,7-dimethoxyquinazoline, m.p. 148-150°C

4-(indol-3-yi)-6,7-dimethoxyquinazoline, m.p. >240°C (dec)

15 4-(1-methylindol-3-yl)-6,7-dimethoxyquinazoline hydrochloride,
m.p. >230°C (dec)

4~(1-methylsulphonylindol-3-yl)-6,7-dimethoxyquinazoline, m.p. >220°C (dec)
20 4-(4-phenylpiperidin-1-yi)-6, 7-dimethoxyquinazoline, m.p. 150-151°C
4-[4-(3-chlorophenyl)piperazin-1-yi}-6,7-dimethoxyquinazoline, m.p. 155-156°C

4-(N-methyl-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,
25 : m.p. 149-151°C

(+ -)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline
hydrochloride, m.p. 198-201°C (dec)

30 4-(1,2,34-tetrahydroquinolin-1-y1)-6,7-dimethoxyquinazoline hydrochloride, m.p.
S - 195-197°C (dec)

4-(N-methyl-4-methoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 202-205°C

4-(N-methyl-4-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 220-222°C
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9. A conpound according to Caim8 where: 15 Xis NH, [err] and
[err] are al koxy and Ar is phenyl having at | east one substituent in the 3,
4 and/or 5 positions of hydroxy or al koxy; and the inhibiting cell
proliferation, differentiation or nediator release is characterized by Ick

activity. 10. Use of a conpound according to claim3 for the manufacture
of a nedicanent for use in the treatnent of bone disease in a patient
suffering fromsuch di sorder. 11. Use of a conpound according to claim3

for the manufacture of a nedicanment fodf use in the treatment of
inflanmation in a patient suffering from such disorder.

4-(2,3-dihydroindol- 1-yl)-6,7-dimethoxyquinazoline hydrochloride,
" m.p. 226-229°C (dec)

5 N-(6,7-dimethoxyquinazolin-4-yl)-N-methyl-N-(3-trifluoromethylphenyl)amine
hydrochlioride, m.p. 240-243°C

N-(3-chlorophenyl)-N-(6,7-dimethoxyquinazolin-4-yl)-N-methylamine

hydrochloride, m.p. 235-237°C
10

N-(3-chlorophenyl)-N-(quinazolin-4-yl)-N-methyl-amine hydrochloride, m.p. 233-
235°C
6,7-dimethoxy-4-naphthalen-1-yl-ethynylquinazoline, m.p. 175-1 77°C
15
4-(thien-3-yl)—6,7-dimethoxy_duinazoline, m.p. 148.6-151.5°C
4-benzyl-6.7-dimethoxyciuinazdline. m.p. 122.5-125°C

20 {6,7-dimethoxyquinazolin-4-yl)-5-indazolylamine hydrochloride,
m.p. 261-263°C (dec)

N-(6,7-dimethoxyquinazolin-4-yf)-N-phenyl-N-ethylamine hydrochloride,
m.p. 227-230°C (dec) .

N-benzyl-N-(6,7-dimethoxyquinazolin-4-yl}-N-phenylamine hydrochloride,
: m.p. 269-271°C

N-(6-chloroquinazolin-4-yl)-N-methyl-N-phenylamine, m.p. 106-108°C

N-(3-chloro-phenyl)-N-(6,7-dimethoxyquinazolin-4-yl)-N-ethylamine
hydrochloride, m.p. 261-263°C

N-(6,7-dimethoxyquinazolin-4-yl)-N-methyl-N-p-tolylamine hydrochloride,
35 m.p. 230-234°C (dec)

N-benzyl-N-(6,7-dimethoxyquinazolin-4-yl)amine, m.p. 220-225°C
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32 12. Use according to Claim2 where said conpound is selected from
4-(3,4,5-tri-met hoxyphenyl am no) -6, 7-di met hoxyqui nazol i ne 6

4- (napht hal en- 2-yl et hynyl ) - 6, 7- di met hoxyqui nazol i ne,

4- (4- hydr oxyphenyl ) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,

4- (napht hal en-1-yl ) -6, 7- di net hoxyqui nazol i ne,

4- (napht hal an- 2-yl ) -6, 7-di net hoxyqui nazol i ne,

4- phenyl acet yl enyl - 6, 7- di met hoxyqui nazol i ne, 10

4- (3-fl uro-4-nmet hoxyphenyl)-6, 7- dlnethoxyﬂglnazollne

N-(4-methoxybenzyl)-N-(6,7-dimethoxyquinazolin-4-yl)amine, m.p. 194-198°C

N-(a S-dimethoxybenzyl)-N-(6,7-dimethoxyquinazolin-4-yl)amine hydrochloride,
5 m.p. 265-269°C

4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline, m.p. 228-232°C

N-(quinazolin-4-yl)-N-phenyl-N-methylamine hydrochloride, m.p. 242-246°C
10 (dec)

N-(6,7-dimethoxyquinazolin-4-yl)-N-{4-morpholin-4-yiphenyl)amine hydrochioride,
m.p. 231-235°C (dec)

15 4-(3-methoxythiophenoxy)-8,7-dimethoxyquinazoline, m.p. 139.5-141.5°C

4-[N-(5-indanyf)amino}-6,7-dimethoxyquinazoline hydrochloride,
m.p. 244-246°C (dec)

20 4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline, m.p. 152-153.5°C

4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 262-264°C (dec)

25 4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 267-269°C (dec)

6,7-dimethoxy-4-(a-naphthylamino)quinazoline hydrochloride, m.p. >250°C
30 6,7-dimethoxy-4-(B-naphthytamino)quinazoline hydrochloride, m.p. >250°C
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline, m.p. 239-244°C

4-(3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
35 m.p. 260-265°C

6 7-d|methoxy-4-(N-mathylamlmo)qumazohne hydrochlonde m.p. >230°C
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4- phenyl pl pedi n-1-yl) - 6, 7- di net hoxyqui ngzol i ne,
4- ( 3- chIorophenyI)pIperaZIn- 1 -yl]-6, 7-di met hoxyqui nazol i ne, 20
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10

18

20

4,5- trlnethoxyanlllno) 6, 7- di met hoxyqui nazol i ne,

6,7-dimethoxy-4-(1-naphthyithio)-quinazoline, m. p. 174.5-176.5°C
| 6,7-dimethoxy-4-(2-naphthyithio)-quinazoline, m. p. 178-179°C
6,7-dimethoxy-4-(1-naphthyloxy)-quinazoline, m. p. 214-216.5°C
6,7-dimethoxy-4-(2-naphthyloxy)-quinazoline, m. p. 168-170°C

N-(6,7-dimethoxy-quinolazolin-4-yi)-N-(naphth-2-yi)-N-ethylamine hydrochloride,
m. p. 236-239°C (dec)

6,7-dimethoxy-4-(naphthalene-2-suffinyl)quinazoline, m. p. 182.5-185°C
6,7-dimethoxy-4-(naphthalene-2-sulfonyl)quinazoline
4-(3-chloroanilino}-6, 7-dimethylquinazoline hydrochloride, m.p. 271-274°C

4-(3,5-dimethylanilino)-6,7-dimethylquinazoline hydrochloride,
m.p. >275°C

4-(N-methyl-d-methylanilino)-6,7-dimethylquinazoline hydrochloride,
m.p. 235-238°C

8,7-dimethyl-4-(1-naphthylamino)quinazoline hydrochloride,
m.p. 244-247°C

6,7-dimethyl-4-(7-trifluoromethyl-3,4-dihydro-2H-quinolin- 1-yl)quinazoline
hydrochloride, m.p. 240°C

4-(N-methyl-3-methylanilino)-6,7-dimethylquinazoline hydrochloride,
m.p. 205-207°C

4-(3-chiorophenyithio)-6,7-dimethylquinazoline hydrochloride,

m.p. 197-202°C
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hydrochl oride, 4-(1, 2, 3, 4-tetrahydroqui nolin-1-yl)-6, 7-di net hoxyqui nazol i ne
hydrochl ori de, 4-(N-nethyl-4-nmethoxy-[err])-6,7-di met hoxyqui nazoli.ne
hydrochl ori de, 25 4-(N-nethyl-4-chloro-anilino)-6, 7-di net hoxyqui nazol i ne
hydrochl ori de, 4-(2,3-di hydroindol-1 -yl)-6, 7-di net hoxyqui nazol i ne

hydrochl ori de,

4- (N-nmet hyl -3-trifluoronethyl anilino)-6.7-di net hoxyqui nazol i ne

hydrochl oride, 4-(N-rnethyl-3-chloroanilino)-6, 7-di net hoxyqui nazol i ne-4-yl)
hydrochl ori de, 4-(N-methyl-3-chl oroanjdino)quinazoline hydrochloride, and
3D 4-(naphthal en-1 -ylethynyl)-6, 7-di met hoxyqui nazoline; or a

phar maceutically acceptable salt thereof. 13. Use according to Claim
2 where said conmpound is sel ected '

4-(1-naphthylthio)-6,7-dimethylquinazoline hydrochloride,
m.p. 204-209°C

5 4-(3,4-dimethoxyphenylthio)quinazoline, m.p. 115-117°C

10 .

Compounds within the scope of this invention exhibit significant activity
as protein tyrosine kinase inhibitors and possess therapeutic value as cellular
antiproliferative agents for the treatment of certain conditions including
psoriasis, atherosclerosis and restenosis injuries. Further, specific inhibitors of

15 CSF-1R tyrosine kinase activity are useful for elucidating the importance of
CSF-1 and CSF-1 receptor signaling in bone remodeling and hematopoeisis.
Compounds within the scope of the present invention exhibit the modulation
and/or inhibition of cell signaling, cell proliferation, cell inflammatory response,
the control of abnormal cell growth and can be used in preventing or delaying

20 the occurrence or reoccurrence of such conditions or otherwise treating the
condition.

To determine the effectiveness of compounds of this invention, the

pharmacological tests described below, which are accepted in the art and

25 recognized to correlate with pharmacoldgical activity in mammals, are utilized.
Compounds within the scope of this invention have been subjected to these
various tests, and the results obtained are believed to correlate to useful cellular
differentiation mediator activity. The below described tests are useful in
determining the inhibition of the colony stimulating factor-1 receptor tyrosine

30 kinase (CSF-1R) activity. The ability to inhibit the p56/°k tyrosine kinase activity
of compounds disclosed herein is described. The results of these tests are
believed to provide sufficient information to persons skilled in the
pharmacological and medicinal chemistry arts to determine the parameters for
using the studied compounds in one or more of the therapies described herein.

E-R
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4- (
4-(
4- (
4-(
4-

dm 4- (i ndazol - 5-yl am no) - 6, 7- di net hoxyqui nazol i ne hydrochl or.i de,

N- et hyl ani | i no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,
N- benzyl ani | i no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,

33

N- et hyl anl |'i no) - 6- chl or oqui nazol i ne,
et hyl - 3-chl oroani | i no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,
net hyl - 4- net hyl ani | i no) - 6, 7- di net hoxyqui nazol i ne hydrochl ori de,

N-
N-

10

15

20

25

30

19

EGF-receptor purification is based on the procedure of Yarden and
Schiessinger. A431 cells are grown in 80 cm2 bottles to confluency (2 x 107
cells per bottlie). The cells ara washed twice with PBS and harvested with PBS
containing 11.0 mmol EDTA (1 hour at 37° C, and centrifuged at 600g for 10
minutes. The cells are solubilized in 1 ml per 2 x.107 cells of cold solubilization
buffer (50 mmol Hepes buffer, pH 7.6, 1% Triton X-100, 150 mmol NaCl, 5§
mmol EGTA, 1 mmol PMSF, 50 ug/ml aprotinin, 25 mmol benzamidine, 5 pg/m!
leupeptic, and 10 pg/ml soybean trypsin inhibitor) for 20 minutes at 4° C. After
centrifugation at 100,000g for 30 minutes, the supernatant is loaded onto a
WGA-agarose column (100 ! of packed resin per 2 x 107 celis) and shaken for
2 hours at 4°C. The unabsorbed material is removed and the resin washed
twice with HTN buffer (50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol
NaCl), twice with HTN buffer containing 1 M NaCl, and twice with HTNG buffer
(50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, and 10%
glycerol). The EGF receptor is eluted batchwise with HTNG buffer containing
0.5 M N-acetyl-D-glucosamine (200 pul per 2 x 107 cells.). The eluted material is
stored in aliquots at -70°C and diluted before use with TMTNG buffer (50 mmol
Tris-Mes buffer, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, 10% glycerol).

ATP and EGF Dependence of Autophosphorylation
WGA-purified EGF receptor from A431 cells (0.5 pg/assay is activated

with EGF (0.85 uM) for 20 minutes at 4°C. The assay is performed at 15°C and
initiated by addition of Mg(Ac)z {60 mmol), Tris-Mes buffer, pH 7.6 (50 mmoi),
{32P]ATP (carrier free, 5 uCifassay), and increasing concentrations of
nonradioactive ATP. The assay is terminated after 10-sec by addition of SDS
sample buffer. The samples are run on a 6% SDS polyacrylamide gel. The gel
is dried and autoradiographed as described above. The relevant radioactive
bands are cut and counted in the Cerenkov mode. The Ky, for ATP determined
in this fashion is found to be 7.2 uM. With use of the 10-sec assay protocol, the

EGF concentration dependence of EGF-RK autophosphorylation is determined.

nhibition o - osph i

A431 cells are grown to confluence on human fibronectin coated tissue
culture dishes. After washing 2 times:with ice-cold PBS, cells are lysed by the
addition of 500 pV dish of lysis buffer (50 mmol Hepes, pH 7.5, 150 mmol NaCl,
1.5 mmol MgCls, 1 mmol EGTA, 10% glycerol, 1% triton X-100, 1 mmol PMSF,
1 mg/ml aprotinin, 1 mg/mi leupeptin) and incubating 5 minutes at 4°C.. After
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4- (N-benzyl.am no) - 6, 7- di met hoxyqui nazol i ne,

4- met hoxybenzyl am no) - 6, 7- di net hoxyqui nazol i ne, .
3, 5-di met hoxybenzyl am no) - 6, 7- di net hoxyqui nazol i ne hydrochl ori de,
3,4, 5-tri met hoxyphenoxy) - 6, 7- di met hoxyqui nazol i ne,

N- et hyl ani |.i no) qui nazol i ne hydrochl oride, 10
4- nor phol i n-4-yl ani | i no) 6, 7- di met hoxyqui nazol i ne hydrochl ori de,
3- met hoxyt hi ophenoxy) - 6, 7- di met hoxyqui nazol i ne,

N ( 5-1 ndanyl ) am no] - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,

3- chl or ot hi ophenoxy) - 6, 7- di et hoxyg#Pnazol i ne,

3-am nopyrazol yl') -6, 7- di net hoxyqui nazol i.ne hydrochl ori de, 15

. 4- benzodi QUap ol REN 0800 i 1 MRS KP4 RGTAuepfRLRRGH 1 0°
performed with anti EGF-R (Ab 108) and the autophosphorylation reaction (50 pl
aliquots, 3 uCi [y-32P]JATP) sample is carried out in the presence of 2 or 10 pM
of compound of the present invention, for 2 minutes at 4°C. The reaction is

5 stopped by adding hot electrophoresis sample buffer. SDA-PAGE analysis
- (7.6% els) is followed by autoradiography and the reaction is quantitated by
densitometry scanning of the x-ray films.

(
(
(
(
(
(
[
(
(
(

Cell Culture

10 Cells termed HER 14 and K721A (=DK) are prepared by transfacting
NIH3T3 cells (clone 2.2) (From C. Fryling, NCI, NiH), which fack endogenous
EGF-receptors, with cDNA constructs of wild-type EGF-receptor or mutant EGF-
receptor lacking tyrosine kinase activity (in which Lys 721 at the ATP-binding
site is replace by an Ala residue, respectively). Al cells are grown in DMEM

15  with 10% calf serum (Hyclone, Logan, Utah).

Further tests which show the effectiveness and selectivity of compounds
of this invention to inhibit cell proliferation and/or differentiation or mediator
. release are as follows.
20
E-1 i utophosphorylati
For a regular 28 tube assay (14 samples per 15 well gel):

25 In 2 ml eppendorf tube: 140 mg protein A sepharose (5 mg/sampie)
Swell in 20 mM Hepes pH 7.5 and wash 2x in Hepes

Add 280 A o-CSF-1R :
20 min RT shaking :
Wash 3x in HNTG pH 7.5: 20 mM Hepes
30 150 mM NaCl
0.1 % triton X-100
10 % glycerol

In 15 mitube: 2.8 mllysate )
lysis buffer: 20 mM Hepes
35 1.5 mM MgClo
150 mM NaCl
1mM EGTA
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4- ([err]-naphthylanino)-6,7-dinethoxyquinazoline hydr ochl ori de,

4- ([ err]-napht hyl am no) - 6, 7- di net hoxyqui nazol i ne hydrochl ori de,

4- (cyclohexylanlno) 6, 7- di met hoxyqui nazol i ne,

4- (N-met hyl ani |i no) - 6, 7- di met hoxyqui nazol i ne hydrochlorlde and 20

4- (3-chl or ophenoxy) - 6, 7- di net hoxyqui nazol i ne; or a pharmaceutically
acceptable salt thereof. 14. A pharmaceutical conposition according to
Claim 1 where the conpound is selected from 25

4- (3,4, 5-trinmet hoxyphenyl am no) - 6, 7- di ggt hoxyqui nazol i ne,

4- (naphthalen 2-yl ethynyl)-6, 7- dlnethoxqu|nazoI|ne

10% glycerol
1% triton X-100
Protease inhibitors added fresh: :

PMSF: 8 mg/mi=2500x in 100% EtOH, store frozen, add 10010 mi lysis buffer

5  Aprotinin: 10 mg/mi=250x in H20, store frozen , add 40A/10 mi lysis butfer

Leupeptin: 1 mg/mi=250x in H20, store frozen , add 400710 ml lysis buffer
Add washed beads to stimulated lysate and incubate 80 min 4°C on rotator
or shaking .
prepare 28 compound tubes:
10 make 40 mM solutions of compounds in 100% DMSO
make serial dilutions in 50 mM Tris pH 7.5 + 10 mM MnCl2
aliquot 10\ compound solution into each 1 ml eppendortf reaction tube waiting
on ice, control blanks get 10A buffer
Wash beads 1x HNTG, 2x 10mM Tris pH 7.5
15
Add 10\ ATP solution: 312\ 50 mM Tris pH 7.5 + 10 mM MnCi2
: 2.7 cold ATP (stock of 10 mM in 50 mM
Tris=20 uM final)
351 32p-ATP (10uCi/sample)
20 Vortex, incubate 10 min on ice
Add 45\ 2x SDS-sampie buffer, heat 95°C 6 min
7.5% SDS-PAGE, fix, dry, expose (usually 4 hrs)

Ick Kinase: immunoprecipitated from Jurkat lvsate.

A. Jurkat cells (human T-cell leukemia, ATCC clone #E6-1) are grown in
suspension in RPMI 1640 medium with 10% fetal calf serum, 100 U/m|
penicillin/streptomycin, and 2 mM L-glutamine in a 37°C incubator at 5% COo.

30 B. Cells are grown to 1-1.5 x 106 cells/ml media, pelleted by
centrifugation, and lysed in lysis buffer at 108 cells/ml buffer (50 mM tris (pH 8),
150 mM NacCl, 5§ mM EDTA, 10% glycerol, and 1% NP-40, to which frash
protease and phosphatase inhibitors are added as described above for A431
lysate). Lysates stored at -70°C.

C. Immunoprecipitation: 3-4 mg Protein-A sepharose/sample washed
2x 20 mM Hepes (pH 7.5). 1 ul a-lck antibody (prepared as polyclonals in
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4- (4 hydr oxyphenyl ) - 6, 7- di net hoxyqui nazal i ne hydrochl ori de, 4-(naphthal en-1
-yl ) -6, 7-di-net hoxyqui nazol i ne, 30 ) _
4- (napht hal en- 2-yl ) -6, 7- di net hoxyqui nazol i ne,
4- phenyl acet yl enyl - 6, 7- di met hoxyqui nazol i ne,
4- (3-fl uoro-4-met hgxyphenyl ) -6, 7- di met hoxyqui nazol i ne,
4- ( 3- phenyl phenyl ) - 6, 7- di met hoxyqui nazol i ne,
4- (2- phenyl et hyl enyl ) - 6, 7- di met hoxyqui nazg} i ne, 35
4- (2- met hoxypyri di n-5-yl) -6, 7-di met hoxyqui nazoline, 4-(1
- benzyl -i ndol - 3-yl ) -6, 7-di met hoxyqui nazol i ne, 4
- (i ndol - 3-yl') -6, 7-di net hoxyqui nazol i ne,

rabbits using a peptide antigen corresponding to the N-terminal region of human
lck) per sample added to the Protein-A and shaken 20 min at room
temperature. After washing 3X HNTG, lysate from 2 x 106 cells is added to
each sample, rotated 2 hr at 4°C, then washed 3x HNTG {2nd wash containing

§ 0.5 N NaCl). If all samples contain identical concentrations of the enzyme, then
the immuno-precipitation can be done in bulk and alloquoted to appropriate
numbers of tubes prior to assay set-up.

D. Compound screening in the cell-free lckkinase assay: Compounds
10 {40 mM stocks in DMSO) are initially screened at concentrations of 10 and
100 uM in samples containing /ck immuno-precipitated from 2 x 106 cells, 5 uM
cde2 (a p34¢de2.derived synthetic peptide (N6-20) prepared by R. Howk,
RPR)7, 5 mM MnCl2, 5 uM ATP and 30 uCi g32P-ATP (6000Ci/mmol, NEN) in
20 mM hepes (pH 7.5) for 5 min at 30°C. Samples are analyzed by 5-15%
15 SDS-PAGE and autoradiography as described for EGFR kinase assays.

E. Intact cell activation/inhibition studies:~5 x 107 cells per sample in 1

mi media are activated with either 10 ug a-CD3 (clone Cris 7, Biodesign) for 1

min at 37°C or 20 ng PMA and 10 ug PHA for 20 min at 37°C in the presence
20 and absence of compound (added earlier so that the total time of compound

incubation is 30 min). Incubations are temminated by centrifugation and lysis (as

described). Samples are analyzed by immunoprecipitation (aPY (100 ul/108

celis), a-PLC (100 ul/108 cells), or a-zeta (20 ul/108 celis)), followed by SDS-

PAGE and westem blotting onto nitrocellulose and immunoblotting using RC20
25 recombinant aPY-HRP Transduction Labs) and ECL (Amersham).

AMP- nt Protein Kin PKA) As

30 Selectivity assay for compounds is performed as follows. Each sample
contains 0.4 pmolar units PKA (from rabbit muscle, Sigma), 1uM cAMP, 50 uM
Tris-HCL (pH7), 10 mM MgAc, 50 ug BSA, 16 uM Kemptide substrate (specific
cAMP kinase phosphate acceptor whose sequence corresponds to the pig liver
pyruvate kinase phosphorlyation site), 16 uM ATP, 16 uCi 32P-ATP

35 (6000Ci/mmol, NEN), +/- compound and dHzO to a final volume of 200 ul.
Reactions proceed for 5 min. at 30°C, and are terminated by the addition of 100
ul 376 mM HaPO4. 50 ul each sample spotted onto Whatman P81
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34 4-(1-met hylindol -3-yl)-6, 7-di met hoxyqui nazol i ne hydrochl oride, 4-(1
~-nmet hyl sul phonyl i ndol - 3-yl ) - 6, 7- di net hoxyqui nazol i ne, .

4- (4- phenyl pi peridin-1-yl)-6, 7-di met hoxyqui nazol i ne, '

4-[4-(3-chl orophenyl ) pi perazin-1 -yl]-6, 7-di met hoxyqui nazol i ne, 5

4- (N-nmet hyt- 3, 4, 5-tri met hoxyani | i no) - 6, 7- di net hoxyqui nazol i ne,
()-4-(2-nmethyl -1, 2, 3, 4-tet rahydr oqui nol i n-1-yl ) 6, 7- di met hoxyqui nazol i ne
hydr ochl ori de, 4-(1,2,3,4-tetrahydroquilein-1-y|)-6,7-dinethoxyquinazoline
hydr ochl ori de,

phosphocellulose filters, which are washed 3X (15 min.) in 756 mM H3zPOy4,
followed by an acetone rinse and dry {Cerenkov) counting.

in view of the results of the above test, compounds of the present
5 invention can be shown to be selective.

The following tables show examples of representative compounds of this
invention and their test results as determined by the above inhibition of CSR-1R
and lck procedures.

10
Structure kekcactivity CSF-R activity
' ICs0 (MM) iIC50 (UM)

>10 6

100 7

MeNO\ > 50 0.18
MGNO > 50 0.5
{
E,NO >50 4.0
1

/@\ 10 > 100
Hlil OMe

M@(‘”" .05 >100
Hl - OMe

H O@ ' | 10 > 50
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4- (N- et hyl - 4- met hoxyani | i no) - 6, 7- di met hoxyqui nazol i ne hydrochl oride, 10
4- (N-net hyl -4-chl oro-ani i no) -6, -7-di net hoxyqui nazol i ne hydrochl ori.de,
4- (2, 3-di hydroi ndol -1-yl) -6, 7-di net hoxyqui nazol i ne hydrochl ori de,

4- (N-met hyl - 3-trifluoronethyl anilino)-6, 7-di met hoxyqui nazol i ne
hydrochl ori de, 4-(N-nethyl-3-chloroanilino)-6,7-di met hoxyqui nazol i ne

hydr ochl ori de, 4-(N nethyl-3-chl oroanilino)qui nazoline hydrochl oride and 15
4- (napht hal en-1 -yl et hynyl)-6, 7-di met hoxyqui nazol i ne; or a pharnaceutically
acceptable salt thereof. 15 A phar nggguti cal conposition according to
Claim1 where the conpound is selected from 20

4- (i ndazol - 5-yl am no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,

H,{% 25 > 50
Me
Bew o
H?x’\@
. 20 220

> 50

P

25 3

]
..(,2: -
g o
[,
[4;]
=

> 50

%

[*] :

= z

© o
4]

—0

29 15

S

The results obtained by the above experimental methods evidence the
useful CSF-1R receptor protein tyrosine kinase inhibition properties of
compounds within the scope of the present invention and possess therapeutic

5 value as cellular antiproliferatiile agents. The above pharmacological test
results may be used to detemine the dosage and mode of administration for the
particufar therapy sought.

The compounds of the present invention can be administered to a
10 mammalian host in a variety of forms adapted to the chosen route of
administration, i.e., orally, or parenterally. Parenteral administration in this
respect includes administration by the following routes: intravenous,
intramuscular, subcutaneous, intraocular, intrasynovial, transepithelial including
transdermal, ophthalmic, sublingual and buccal; topically including ophthaimic,
15  dermal, ocular, rectal and nasal inhalation via insufflation and aerosol and rectal
systemic.
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(N—nethylanlllno) 6, 7- dlnethoxqu|nazoI|ne hydr ochl-ori de,

- (N-benzyl ani I i no) - 6, 7- di net hoxyqui nazol i ne hydrochlorlde
-(N-nret hyl ani i no) - 6- chlorqu|nazoI|ne

-(N-et hyl - 3-chl oroani |l i no) - 6, 7- di et hoxyqui nazol i ne hydrochloride, 25
- (N-net hyl - 4- et hyl.ani | i no) - 6 7-di met hoxyqui nazol i ne hydrochl ori de,
- (N-benzyl am no) - 6, 7- di net hoxyqui nazol i ne,

- (4- met hoxybenzyl am no) - 6, 7- di net hoxyqui nazol i ne,

- (3, 5-di net hoxybenzyl ami no) - 6, 7- di met gxyqui nazol i ne hydrochl ori de,
-(3,4,5-tri met hoxyphenoxy) - 6, 7- di met hoxyqui nazol i ne, 30

-(N-nmet hyl ani I i no) qui nazol i n-4-yl) hydrochl ori de,

- (4-norphol i n-4-yl ani |l i no) -6, 7-di met hoxyqui nazol i ne hydrochl ori de,

The active compound may be orally administered, for example, with an
inen diluent or with an assimilable edibie carrier, or it may be enclosed in hard -
or soft shell gelatin capsules, or it may be compressed into tablets, or it may be

5 incorporated directly with the food of the diet. For oral therapeutic
administration, the active compound may be incorporated with excipient and
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. Such compositions and preparations
should contain at least 0.1% of active compound. The percentage of the

10 compositions and preparations may, of course, be varied and may conveniently
be between about 2 to about 6% of the weight of the unit. The amount of active
compound in such therapeutically useful compositions is such that a suitable
dosage will be obtained. Preferred compositions or preparations according to
the present invention are prepared so that an oral dosage unit form contains

15  between about 1 and 1000 mg of active compound.

The tablets, troches, pills, capsules and the like may also contain the
following: A binder such as gum tragacanth, acacia, com starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating agent such as corn

20 starch, potato starch, alginic acid and the like; a lubricant such as magnesium
stearate; and a sweetening agent such as sucrose, lactose or saccharin may be
added or a flavoring agent such as peppermint, oil of wintergreen, or cherry
flavoring. When the dosage unit form is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various other materials may be

25 present as coatings or to otherwise modify the physical form of the dosage unit.
For instance, tablets, pills, or capsules may be coated with shellac, sugar or
both. A syrup or elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and
flavoring such as cherry or orange flavor. Of course, any material used in

30 preparing any dosage unit form should.be pharmaceutically pure and
substantially non-toxic in the amounts employed. In addition, the active
compound may be incorporated into sustained-release preparations and
formulations. -

35 The active compound may also be administered parenterally or

intraperitoneally. Solutions of the active compound as a free base or ,
pharmacologically acceptable salt can be prepared in water suitably mixed with
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-(3 nethoxythiophenoxy) 6, 7- di met hoxyqui nazol i ne,

-[ N-(5-i ndanyl ) am no] - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,

- (3-chl or ot hi ophenoxy) - 6 7- di met hoxyqui nazol i ne, 35

- (3-am nopyrazol yl) -6, 7-di net hoxyqui nazol i ne hydrochl ori de,

- (1, 4- benzodi oxan- 6-yl am no) - 6, 7- di met hoxyqui nazol i re hydrochl ori de,
([frr] napht hyl am no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de, 35 4-(
rr

e napht hyl am no) - 6, 7- di met hoxyqui naZ i ne hydrochl ori de,

a surfactant such as hydroxypropylcellulose. Dispersion can aiso be prepared in
glycerol, liquid polyethylene glycols, and mixtures thereof and in oils. Under

- ordinary conditions of storage and use, these preparations contain a
preservative to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile
aqueous solutions or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. In all cases the for must
be sterile and must be fluid to the extent that easy syringability exists. It may be

10 stable under the conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms such as bacteria and fungi.
The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetabie oils.

15  The proper fluidity can be maintained, for example, by the use of a coating such
as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. The prevention of the action of
microorganisms can be brought about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal,

20 and the like. In many cases, it will be preterable to include isotonic agents, for
example, sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by use of agents de!aymg absorption, for
example, aluminum monostearate and gelatin.

25 Sterile injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with various of the
other ingredients enumerated above, as required, followed by fitered
sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle which contains the basic

30 dispersion medium and the required other ingredients from those enumerated

above. In the case of sterile powders for the preparziion of sterile injectable

solutions, the preferred methods of preparation are vacuum drying and the
freeze drying technique which yield a powder of the active ingredient plus any
additional desired ingredient from previously sterile-filtered solution thereof.

The therapeutic compounds of this invention may be administered to a
mammal alone or in combination with pharmaceutically acceptable carriers, as
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- (cycl ohexyl am no) - 6, 7- di met hoxyqui nazol i ne,
- (N-net hyl ani |'i no) - 6, 7- di met hoxyqui nazol i ne hydrochl oride, and .
- (3-chl orophenoxy) - 6, 7- di net hoxyqui nazoline; or 5 a pharmaceutically
cceptabl e salt thereof. 16. A conpound sel ected from

(i ndazol - 5-yl am no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de, 10
(N-met hyl ani I i no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,
(N-benzyl ani | i no) - 6, 7- di met hoxyqui naZé;) i ne hydrochl ori de,
(N- et hyani | i no) - 6- chl or oqui nazol i ne,
(N-et hyl -3-chl oroanilino)-6, 7-di met hoxyqui nazol i ne hydrochl ori de,
(N-met hyl - 4-met hyl ani | i no) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de,

_ noted above, the proportion of which is determined by the solubility and

chemical nature of the compound, chosen route of administration and standard

pharmaceutical practice.

4
4
4
a
4
4
4
4
4
4

5 The dosage of the present therapeutic agents which will be most suitable
for prophylaxis or treatment will vary with the form of administration, the
patticular compound chosen and the physiological characteristics of the
particular patient under treatment. Generally, small dosages will be used initially
and if necessary, will be increased by small increments until the optimum effect

10  under the circumstances is reached. The therapeutic human dosage, based on
physiological studies using rats, will generally be from about 0.0l mg to about 100
mg/kg of body weight per day or from about 0.4 mg to about 10 g or higher
although it may be administered in several different dosage units from once to
several times a day. Oral administration requires higher dosages.
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5 4-(N-benzyl am no) -6, 7= di net hoxyqui nazol i ne,

4- met hoxybenzyl am no) - 6, 7- di met hoxyqui nazol i ne,
3, 5-di met hoxybenzyl am no) - 6, 7- di net hoxyqui nazol i ne hydrochl ori de,
3,4, 5-tri met hoxyphenoxy) - 6, 7- di met hoxyqui nazol i ne,

N- et hyl ani | i no) qui nazol i n-4-yl) hydrochl oride, 20

4- nor phol i n-4-yl ani li no) -6, 7-di met hoxyqui nazol i ne hydrochl ori de,
3- et hoxyt hi ophenoxy) -6, 7- dlnethoxyqﬂhnazollne

N- (5-i ndanyl )am nol -6, 7- dlnethoxqu| zol i ne hydrochl ori de,

3- chlorothlophenoxy) 6, 7- dlnethoxyq I ne,

3-am nopyrazol yl) - 7 di met hoxyqui nazol i ne hydrochl oride, 25

3

, 6- dloxananlllno) 7- di met hoxyqui nazol i ne hydrochl ori de,
1. tyrosme kinase Inhibitor composition for effectively inhibiting CSF-1R

tyrosine kinase activity by exhibiting Inhlblﬂon of cell proliferation and/or

5 differentiation and/or mediator release comprising a CSF-1R receptor Inhibiting
effective amount of & compound having a bis ring system comprising a first aryl
ring and a second aryl, carbocychc or heteracarbocyclic ring, or a
pharmaceutically acceptable salt thereof, in admixture with a pharmaceutically
acoeptable carrier.

(
(
(
(
(
-
(
(
(
(

2 Useofa oompound as defined in claim 1 for the manufacture of &
medicament for use in the treatment of a disorder characterized by such proliferation
and/or differentiation and/or mediator release. '

3. A C_ompo,und as defined in claim 1 of the formula:

wherein

Ar is a substltuted or unsubstituted mono- or bi-cyclic aryl or heteroaryl
20 ring system of about § to about 12 atoms and where each monogcyctic ring may
contain O to about 3 hetero atoms, and each bicyclic ring may contain O to about
4 hetero atoms selected from N, O and S provided sald hetero atoms are not
vicinal oxygen and/or sulfur atoms and where the substituents may be located at
any appropfiate position of the ring system and are described by R;
25

X is a bond, O, S, SO. SO, OCH,, C=C, C==C, C=S, SCH,,

NH, NHCH2, NR4 or NR4CHz ;

HIIIIII YRR IIII This i the replacament shoet

Date: 29 JUN 1999



4- ['err] - napht hyl am no) - 6, 7- di met hoxyqui nazol i ne hydrochl oride, 4-(
-err] -napht hyl am no) - 6, 7- di et hoxyqui nazol 1 ne hydrochl ori de, .

—

(
r N
(cycl ohexyl am no) - 6, 7- di net hoxyqui nazol i ne,

(N-met hyl ani | i o) - 6, 7- di met hoxyqui nazol i ne hydrochl ori de, and 30
(

(

(

- (3-chl orophenoxy) - 6, 7- di net hoxyqui nazol i ne; or a pharnmaceutically
cceptable salt thereof. 17. A conpoun@9sel ected from 35

napht hal en- 2-yl et hynyl ) -6, 7- di net hoxyqui nazol i ne,
4- hydr oxyphenyl ) - 6, 7-Riindepaasigntly includes hydragen.&lif.alkenyl, phenyl, aratkyl,

aratkenyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aralkoxy, aryloxy, acyloxy,
halo, haloalkyl, nitro, cyane, amino, mono- and di-alkylamino, ecylamino,
carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyalkyl,

§ carbalkoxyalkenyl, aminoalkoxy, amido, mono- and dl-alkylamido and N,N-
cycloalkylamido, sulfonyl, mono- and di-alkyl sulfonyl, sulfamoyl, mono- and di-
alkyl sultamoyl, halophenyl or benzoyl; and R and R together may also form a

Ao Db D

ketone group.
R4 is alkyl, -CH2-CHa- or -CH2-CHa-CH2-; and
10 ' : . '
A5, Rg and Ry are independently hydrogen, alkyl, alkyithio, cycloalkyl,
hydroxy, alkoxy, aralkoxy, aryl, halo, haloalkyl, carboxy or carbalkoxy;
with the exclusion of compounds in which:
Ar is a phenyl ring;
X is NH; and _

5 (i)  the phenyl ring represented by Ar carries 0-2 groups R which
independently include hydroxy, halogen, CF;, amino, nitro, cyano,
alkyl, alkoxy, mono- and di-alkylamino and alkylsulphonyl; and
Rs, R¢ and R, are independently hydrogen, alkyl, alkylthio, hydroxy, |
alkoxy, phenylalkoxy, haloalkyl, carboxy and carbalkoxy; or

10 | |
(ii)  the phenyl ring represented by Ar carries one or two groups R which
: independently include hydrogen, halogen, CF,, nitro, cyano, alkyl,
alkoxy, amino, alkylamino, dialkylamino and alkylsulphonyl; and
one of Ry, R, and R, represents halogen or trifluoromethyl, and the
15 other two represent hydrogen;

T
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36 4-(naphthal en-1 -y)-6, 7-di net hoxyqui nazol i ne,

4- (napht hal en- 2-yl ) -6, 7-di net hoxyqui nazol i ne,

4- phenyl acet yl enyl - 6, 7- di met hoxyqui nazol i_ne,

4- (3-fl uoro-4-met hoxyphenyl ) -6, 7- di net hoxyqui nazoline, 5
4- ( 3- phenyl phenyl ) - 6, 7- di met hoxyqui nazol i ne,

4- ( 2- phenyl et hyl enyl ) - 6, 7- di met hoxyqui nazol i ne,

4- (2- met hoxypyri di n-5-yl) -6, 7-di met hoxyqui nazol i ne, 4-(1
-benzyl -i ndol - 3-yl ) - 6, 7- di met hoxyqui nazoPBne,

or a pharmaceutically acceptable salt thereof,

15 4 Acompound according to Claim 3 where:
Ar Is phenyl or naphthyl;
R is hydrogen, alkyl, alkoxy, hydroxy. halo or mono-, di- trifluoromethy!.-
Xlsa bond, NH.or NR4; and |

Rs, Rg and Ry are independently hydrogen, alkoxy, halo or mono-. di- or
20 trifluoromeathyl.

5. A compound of Claim 4 where: .
Ar is phenyl;
X Is a bond,-NH or NMe; and

25 Rs, Rs and Ry are independently hydrogen or methoxy.

6. A compound according to Claim 3 where:

This is the replacement sheet
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4- (i ndol -3-yl)-6, 7-di met hoxyqui nazol i ne, 10
4: (1- met hyl i ndol - 3-yl ) -6, 7-di net hoxyqui nazol i ne hydrochlorlde 4-(1
- met hyl sul phonyl i ndol - 3-y).- 6, 7- di met hoxyqui nazol i ne,
4- (4- phenyl pi peridi n-1-yl)-6, 7-di net hoxyqui nazol i ne,
4- 4- ( 3- chlorophenyl)piperazin 1-yl*] -6, 7- di met hoxyqui nazol i ne,
4- (N-nmet hyl -3, 4, 5-tri met hoxyani |l i no) - 6, 7- di met hoxyqui nazol i ne; 15
()-4-(2- nethyl 1 2,3,4-tetrahydroqui nolin-1 -yl)-6, 7-di net hoxyqui nazol i ne
hydr ochl ori de, 4J(1,2,3,4-tetrahydroquinblin-l-yl)-6,7-dinethoxyquinazoline
hydr ochl ori de, 4-(N nethyl -4-net hoxy-anilino)-6,7-di met hoxyqui nazol i ne
hydr ochl ori de, 4-(N-nethyl-4-chloro-anilino)-6,7-di net hoxyqui nazol i ne
hydr ochl ori de,

. X s a bond, NRy, S or O; and the Inhibiting cell prollteration,

differentiation, or mediator release release Is characterized by CSF-1 activity.

7.  Acompound according to Claim 3 where:

s X is NH; and the inhibiting cell proliferation, differentiation or mediator
~ releass is characterized by /ok activity. .

8.  Acompound according to Claim 3 where:

X Is & bond and Ar is phenyl, indolyl, pyreolyl, thienyl, pyridyl, a bicyclic
10  aryl, & blcyclic heteroaryl or substituted phenyl, indolyi, pyrrolyl, thienyl, pyridyl,
bicyclic aryl, bicyclic heteroaryl; and the Inhibiting cell proliferation, differentiation
or mediator release Is characterized by /ck activity.

8. A compound according to Claim 8 where

15 x is NH, Rg and Ry are alkoxy and Ar is phenyl having at least one
substituant in the 3, 4 and/for.5 positions of hydroxy or alkoxy:; and the Inhiblting
call proliferation, differentiation or mediator releass s characterlzed by lck
activity._

10.  Use of 2 compound according to claim 3 for the manufacture of & medicament

for use in the treatment of bone disease in a patient suffering from such disorder.

11.  Useof a compound according to claim 3 for the manufacture of a medicament

for use in the treatment of inflammation in a patient suffering from such disorder.

Th" h . _
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20 4-(2,3 di‘hydroi ndol -1 -yl)-6, 7- dlnethoxqu|nazoI|ne hydrochlorlde,
¢-(thEthyI 3-trifluoronethylanilino)-6,7-di met hoxyqui nazol ine™™ N

hydrochl oride, 4-(N-nethyl-3-chloroanilino)-6,7-di met hoxuQHielas Vedni@ptdced| )
hydrochl ori de, 4-(N-methyl-3-chloroanilino)quinazoline h ﬁm Hlﬂ llmuuand
fined

4- (napht hal en-1-yl et hynyl ) - 6, 7- di met hoxyagg nazol i ne; or
phar maceutical ly acceptable salt thereof. 37 18.

12 Use according to Clalm 2 where said composition adminlstered Is
selected from:

in claiml1l of the fornul a:

4~(3,4,5-trimethoxyphenylamino) -6,7-dimethoxyquinazoline

§ 4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxypheny!)-6,7-dimethoxyquinazoline hydrochioride,
4-(naphthaten-1-y1)-6,7-dimethoxyquinazoline,
4~(naphthalen-2-y1)-6,7-dimethoxyquinazoline,
4-phenylacetyienyl-6, 7~dimethoxyquinazoline,

10 4-(3qﬂuoro-4-mathoxyphenyl)o6.7-dlmethoxyqulnazollne.
4-(3-phenylphenyl)-6.7-d|methoxyqulnazollne.
4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-y1)-6,7-dimethoxyquinazofine,
4-(1-benzyl-indol-3-yi)-6,7-dimethoxyquinazolins,

15 4-(indot-3-yi)-8,7-dimethoxyquinazoline,
4-(1-methyﬂndo!-S-y()-G,?-d!methoxydulnazoline hydrochloride,
~ 4-(1-methyisulphonylindol-3-yl)-6, 7-dimethoxyquinazoline,
4-(4-phenylplperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4~(3-chlorophenyf)piperazin-1-yi}-6,7-dimethoxyquinazoline,

20  4-(N-methyl-3,4,5-trimethoxyanilino)-8,7-dimethoxyquinazoline,
(1)-4-(2-methyl-1,2,3 4-tetrahydroquinolin-1-yi)-6,7-dimethoxyquinazoline

hydrochloride,
4-(1,2,3,4-tetrahydroquinofin-1-y})-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyi-4-methoxy-anilino)-6,7-dimethoxyquinazoline hydrochloride,

25 4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(2,3-dihydroindol-1-y1)-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-trifluoromethylanilino}-6, 7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroanilino)-6, 7-dimethoxyquinazoline-4-yl) hydrochloride,
4-(N-methyl-3-chloroanilino)quinazoline hydrochloride, and

30 4-(nephthalen-1-ylethynyi)-6,7-dimsthoxyquinazoline; or
a pharmaceutically acceptable sait thereof.

13. ‘Use according to Claim 2 where said composition administered is
selected from:

35
4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

HIIIIII | IIIII IIIII II IIII o TR T e
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[err] wherein Ar is a substituted or unsubstituted benzene, pyrrole,

t.hi ophene, furan, thiazole, im dazole, pyrazole, 1,2,4-triazole, pyridine,
2(1H) - pyridone, 4(1H)-pyridone, pyrazine, pyrimdine, pyridazine,

i sot hi azol e, isoxazole, oxazole, tetrazole, naphthal ene, tetralin,

napht hyri di ne, benzofuran, benzothi ophenezsindole, 2, 3- ’nﬁhﬁﬂyédﬂﬁglm laced

| Hi ndazol e, indoline, benzopyrazole, 1,3-benzodi oon e,
purine, coumarin, chronone, quinoline, tetrahydroquinoli "ﬂlm m
benzi m dazol e. qui nazoline, pyrido[2, 3-b]pyrazine, pyrid

pyrido[ 3, 2-c] pyri dazi ne, pyrido[3,4-b]-pyridine, 1H

pyrazol e[ 3, 4-d] pyri m di ne, pteridine, 2(1 H)-quinolone,

(2H) -i soqui nol one, 1 , 4-benzi soxazi ne, benzot hi azole, qui noxal i ne,

4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazofine,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methylanilino)-8,7-dimethoxyquinazoline hydrochloride,
& 4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazoline hydrochloride,

10 4-(4-morpholin-4-ylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-[N-(5-indanyl)amino}-6,7-dimethoxyquinazoline hydrochloride,
4-(3-chlorothlophenoxy)-6.7-dimethoxyqijinazoline.
4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochloride,

15  4-(1,4-benzodioxan-6-ylamino)-8, 7-dimethoxyquinazoline hydrochloride,
4-(a-naphthylamino)-6, 7-dimethoxyquinazoline hydrochloride,
4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-8,7-dimethoxyquinazoline,

_ 4~(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and

20  4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or

a pharmacedutically accéptable salt thereof.

14. A pharmaceutical composition according to Claim 1 where the compound
is selected from: '

25
4-(3,4,5-trimethoxyphenylamino)-6,7-dimethoxyquinazoline,
4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxyphenyl})-6,7-dimethoxyquinazoline hydrochloride,
4-(naphthalen-1-y1)-6,7-dimethoxyquinazoline, '

30 4-(naphthalen-2-yi)-6,7-dimethoxyquinazoline,
4-phenylacetylenyl-6,7-dimethoxyquinazoline,
4-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,
4-(3-phenyiphenyl)-6,7-dimethoxyquinazoline,
4-(2-phenyle(hylenyl)—SJ-dimethoxyquinazoline,

35 4-(2-methoxypyridin-5-yi)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-yl)-6,7-dimethoxyquinazoline,
4-(indol-3-yl)-6,7-dimethoxyquinazoline,
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qui nol i ne- N-oxi de, isoqui noline-N-oxide, quinoxaline-N-oxide,

qui nazol i ne- N- oxi de, benzoxazi ne, phthal azine, or cinnoline; X is a bond,
O, [err] SO J[err] C=C, (err]C, C=S, [err] NH [err] or [err] Ris

i ndependently, |ocated at any appropriate position of Ar, hydrogen, alkyl.
al kenyl, phenyl, aral kyl, aral kenyl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl , aral koxy, aryl oxy, acyloxy, halo, haloal kyl, nitro, cyano,

am no, nono- and di-al kyl am no, acyl am no. carboxy, carboxyal kyl,

car bal koxy, carbaral koxy, carbal koxyal ky34 carbal koxyal kenyl, am noal koxy.
am do. nono-al kyl am do, di-al kyl am do, N. N-cycl oal kyl am do, sul fonyl,
nono- al kyl sul fonyl, di-alkyl sulfonyl. sulfanoyl, nono-al kyl sulfanoyl

4-(1-methylindol-3-y1)-6,7-dimethoxyquinazoline hydrochloride,
4-(1-methylsulphonylindol-3-yl)-6,7-dimethoxyquinazoline,
4-(4-phenylpiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4-(3-chlorophenyl)piperazin-1-yi]-6,7-dimethoxyquinazoline,

5 4-(N-methyl-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazofine,
(£)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-yi)-6,7-dimethoxyquinazoline

hydrochloride,

4-(1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,

10  4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochloride,.
4-(2,3-dihydroindol-1-yi)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-trifluoromethylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyi-3-chloroanilino)quinazoline hydrochioride and

15  4-(naphthalen-1-ylethynyi)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

15 A phamaceutical composition according to Claim 1 where the compound
is selected from:

20 4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,

25  4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,

. 4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,

30 4-(N-methylanilino)quinazolin-4-yl) hydrochioride,
4-(4-morpholin-4-ylanilino)-6,7-dimethoxyquinazofine hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-[N-(5-indanyl)amino)]-6,7-dimethoxyquinazoline hydrochioride,
4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline,

35 4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochioride,
4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(x-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,

o | This is the replacement sheet
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di -al kyl sul fanmoyl hal ophenyl or benzoyl: [err] is alkyl or [err] 38
[err] is hydrogen, alkyl, alkylthio, cycloalkyl, hydroxy, al koxy, -aral koxy,
‘aryl, hal o, haloal kyl, carboxy or carbal koxy; and R6 and [err] are al koxy
or aral koxy; or a pharmaceutically acceptable salt thereof,  provided that:

when RS is hydrogen, R6 and R7 are nethoxy, and X is q-hggﬁhgmgsggéﬂkeﬁla&§

4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-{cyclohexylanilino)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and
4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or

5 a pharmaceutically acceptable salt thereof.

16. A compound selected from::

4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,

10  4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

15  4-(N-benzylamino)-6,7-dimethoxyquinazoline, '
4-(4-methoxybe_nzylamino)-6,7-dimethoxyquinazo!ine,'
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazolin-4-yl) hydrochloride,

20  4-(4-morpholin-4-ylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-[N-(5-indanyl)amino]-6,7-dimethoxyquinazoline hydrochloride,
4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline,
4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochloride,

25 4-(3,6-dioxananilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(o-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(p-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylanilino)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochioride, and

30 4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

17. A compound selected from:

4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride,

s
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ot her than R substituted phenyl wherein R is hydrogen or (nono- or

di -) met hoxy; or when [err] is hydrogen, [err] and R7 are al koxy, X is [err]
or [err] and [err] is hydrogen, then Ar is other than R substituted Ar is
phenyl - wherein R is hydrogen; or when [err] is hydrogen or methoxy, R6 and
[err] are methoxy, and X is [err] then Ar is other than R substituted
pyridinyl wherein R is hydrogen, nono-al kyl or nono-hydroxy, or Ar is other
than R substituted indol-3-yl wherein R is hydrogen. 19. Use according to
claim2 wherein said conmpound is 4-(inda3é63-yl)-6,7-di met hoxyqui nazol i ne.
20. Use according to claim2 wherein said conpound is

4- (a- napht hyl am no) - 6, 7- di net hoxyqui nazol i ne.

4-(naphthalen-1-yl}-6,7-dimethoxyquinazoline,
4-(naphthaien-2-yl)-6,7-dimethoxyquinazoline,
4-phenylacetylenyl-6,7-dimethoxyquinazoline,
4-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,

5  4-(3-phenylphenyl)-6,7-dimethoxyquinazoline,
4-(2-phenylethylenyl)-6, 7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yi)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indol-3-y1)-6,7-dimethoxyquinazoline,
4-~(indol-3-yl)-6,7-dimethoxyquinazoline, '

10 4-(1-methylindol-3-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(1-methylsulphonylindotl-3-yl)-6,7-dimethoxyquinazoline,
4-(4-phenylpiperidin-1-yl)-6,7-dimethoxyquinazoline,
4-[4n(3-chlorophenyl)piperazin—1 -yi}-6,7-dimethoxyquinazoline,
4-(N-methyl-3,4,5-trimethoxyanilino)-6,7-dimethoxyquinazoline,

15 (1)-4-(2-methyl-1,2,3,4-tetrahydroquinolin-1-y1)-6,7-dimethoxyquinazoline

hydrochloride, .
4-(1,2,3,4-tetrahydroquinolin-1-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methoxy-anilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-4-chioro-anilino)-6, 7-dimethoxyquinazoline hydrochloride,

20 4-(2,3-dihydroindol-1-yl)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-3-trifluoromethylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyi-3-chloroanilino)-6, 7-dimethoxyquinazoline-4-yl) hydrochloride,
4-(N-methyl-3-chloroanilino)quinazoline hydrochloride, and
4-(naphthalen-1-ylethynyl)-6,7-dimethoxyquinazoline; or

25 a pharmaceutically acceptable salt thereof.

* < L M H * :
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ABSTRACT

ARYL AND HETEROARYL QUINAZOLINE COMPOUNDS WHICH
INHIBIT CSF-1R RECEPTOR TYROSINE KINASE

This invention relates to the modulation and/or inhibition of cell signaling,
cell proliferation, cell inflammatory response, the control of abnormal* cell growth
and cell reproduction. More specifically, this invention relates to the use of mono-
and/or bicyclic aryl or heteroaryl quinazoline compounds in inhibiting cell
proliferation,including compounds which are useful protein tyrosine kinase (PTK)
inhibitors. The method of treating cell proliferation and/or differentiation or
mediator release using said quinazoline compounds and their use in pharmaceutical
- compositions is described.
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N-(4-methoxybenzyl)—N-(6.7—dimethoxyquinazolin-4oy()amine. m.p. 194-198°C

N-(3.5-dimethoxyben2y|)—N-(6.7-dimethoxyquinazolin-4—yl)amine hydrochloride,
5 m.p. 265-269°C

4»(3.4.5-trimethoxyphenoxy)-6.7-dimemoxyquinazoline. m.p. 228-232°C

N~(quinazolin-4-yl)-N-phenyl-N-methylamine hydrochloride, m.p. 242-246°C

10 (dec)

N-,(6,7-dimethoxyquinazo!in-4-y!)-N-(4-morpholin-d-ylphenyl)amine hydrochloride,
m.p. 231-235°C (dec)

15 4-(3-methc_)xy*.hiophenoxy)-6,.7-dimethoxyquinazolin e, m.p. 139.5-141.5°C

4-[N-(S-indanyl)amino]-6.7-dimethoxyquinazoline hydrochloride,
m.p. 244-246°C (dec)

20 4-(3—chlorothiophenoxy)-G.?-dimethoxyquinazoline. m.p. 152-153.5°C

4-(3—aminopyrazolyl)-e,'/-dimethoquuinazoline -hydrochloride,
m.p. 262-264°C (dec)

25 4-(1.,4-benzodioxan-s-ylamiho)-6,7-dimethoxyquinazoline hydrochloride,
m.p. 267-269°C (dec)

6.7-dimethoxy-4-(oz-naphthylamino)quinazoline hydrochloride, m.p. >250°C
30 6,7-dimethoxy-4—([3-naphthylamino)quinazoline hydrochloride, m.p. >250°C

4-(cyc|ohexylami-nd-6.7-dimethoxyquinazoline, m.p. 239-244°C

4-(3‘4.5-trimethoxyanilino)-6,7-dimethoxyquinazoline hydrochloride,
35 m.p. 260-265°C

8.7-dimethoxy-dv—(N-mamylanilino)quinazoline hydrochloride, m.p. >230°C
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12 Use aoccording to Clalm 2 where sald cotipound is selected

4~(3,4,5-trimethoxyphenylamino) -6,7-dimethoxyquinazoline
4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquindzoline,
4-(4-hydroxyphienyl)-6,7-dimethoxyquinazofine hydrochilorida,
4-(naphthalens1+1)-6,7-dimethoxyquinazofine,
4~(naphthalen-2-y1)-6,7-dimsthoxyquinazoline,
4-phenylacatylenyl-6,7-dimethoxyquinazoline,
4-~(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,

- 4-(3-phenylphenyl)«6,7-dimethoxyquinazoline,

4-(2-phenylethylenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-y1)-6,7-dimethoxyquinazofine,
4-(1-benzyl-indol-3-yl)-6,7-dimethioxyquinazoline,
4~(indof-3-y1)-8.7-dimethoxyquinazoiine,
4-(1-methylindol3-y1)-6,7-dimethoxyquinazoline hydrochloride,
4+(1-maethylsulphonylindol-3-y1)-6,7-dimethoxyquinazofine,
4-(4-phenyiplperidin-1-y1)-6,7-dimethoxyquinazoline,
4-[4-(3-chlorophenyf)piperazin. 1-yi}-6,7-dimethoxyquinazoline,
4-(N-methyl-3,4,5-trdmethoxyanilino)-8,7-dimethoxyquinazoline,
(1)-4~(2-methyl-1,2,3 4-tetrahydroquinolin-1-y1}-6,7-dimethoxyquinazoline
hydrochloride,
4-(1,2,3,4-tetrahydroquinolin- 1-yl)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methoxy-anitino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-chloro-anilino)-6,7-dimethoxyquinazoline hydrochlorids,
4-(2,3-dihydroindol-1-y1)-6,7-dimethoxyquinazoline hydrochlorids,
4-(N-methyl-3-trifluoromethylanilino)-6,7-dimethoxyquinazoline hydrochioride,
4-(N-methyl-3-chloroanilino)-6,7-dimethoxyquinazoline-4-yl) hydrochlorids,
4-(N-methyl-3-chloroanilino)quinazoline hydrochlorids, and
4-(naphthalen-1-ylethynyl)-6,7-dimsthoxyquinazoline; or
a pharmacsutically ecceptable salt thereof.

i3. Use according to Claim 2 where said compound is selected

from :

4-(indazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

This is the replacemsant sheet

Date: 2 4 APR 200



33 -

4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,

§ 4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3,4.5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazoline hydrochloride,

10 4-(4-morpholin-4-ylanilino}-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-[N-(5-indanyl)amino]-6,7-dimethoxyquinazoline hydrochloride,
4-(3-chlomthiophenoxy)-6,7-dimethoxyqbinazoline,
4-(3-aminopyrazolyl)-6, 7-dimethoxyquinazotine hydrochloride,

15 4-(1,4-benzodioxan-6-ylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-{a-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride, '
4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylami ng-6,7-dimethoxyquinazoline,
4~(N-methylani(ino)-G.?—dimethoxyquinazoline hydrochloride, and

20  4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable saft thereof.

14. A pharmaceutical composition according to Claim 1 where the compound
is selected from:
25
4-(3,4,5-trimethoxyphenylamino)-6,7-dimethoxyquinazoline,
4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoline,
4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride,
4-(naphthalen-1-y1)-6,7-dimethoxyquinazoline,
30  4-(naphthalen-2-yl)-6,7-dimethoxyquinazoline,
4-phenylacetyleny!-6,7-dimethoxyquinazoline,
4-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinazoline,
4-(3-phenylphenyl)-6,7-dimethoxyquinazoline,
4-(2-phenylethytenyl)-6,7-dimethoxyquinazoline,
4-(2-methoxypyridin-5-yl)-6,7-dimethoxyquinazoline,
4-(1-benzyl-indot-3-yl)-6,7-dimethoxyquinazoline,
4-(indol-3-yl)-6,7-dimethoxyquinazoline,

w
[4;]
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4-( B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylaming-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazofine hydrochloride, and
4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or

5 a pharmaceutically acceptable salf thereof.

16. A compound selected from:

4-(indazol-5-ytamino)-6,7-dimethoxyquinazoline hydrochloride,

10 4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-benzylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methylanilino)-6-chloroquinazoline,
4-(N-ethyl-3-chloroanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(N-methyl-4-methylanilino}-6,7-dimethoxyquinazoline hydrochloride,

15  4-(N-benzylamino)-6,7-dimethoxyquinazoline,
4-(4-methoxybenzylamino)-6,7-dimethoxyquinazoline,
4-(3,5-dimethoxybenzylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyquinazoline,
4-(N-methylanilino)quinazolin-4-yl) hydrochloride,

20  4-{4-morpholin-4-ylanilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(3-methoxythiophenoxy)-6,7-dimethoxyquinazoline,
4-{N-(5-indanyl)amino}-6,7-dimethoxyquinazoline hydrochioride,
4-(3-chlorothiophenoxy)-6,7-dimethoxyquinazoline,
4-(3-aminopyrazolyl)-6,7-dimethoxyquinazoline hydrochloride,

25  4-(3,6-dioxananilino)-6,7-dimethoxyquinazoline hydrochloride,
4-(o-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(B-naphthylamino)-6,7-dimethoxyquinazoline hydrochloride,
4-(cyclohexylaming-6,7-dimethoxyquinazoline,
4-(N-methylanilino)-6,7-dimethoxyquinazoline hydrochloride, and

30  4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline; or
a pharmaceutically acceptable salt thereof.

17. A compound selected from:

4-(naphthalen-2-ylethynyl)-6,7-dimethoxyquinazoling,
4-(4-hydroxyphenyl)-6,7-dimethoxyquinazoline hydrochloride,
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18. A compound as defined if claim 1 of the formula:

(R)oss.

Re NN

Ry )

N

wherein

Ar is a substituted or unsubstituted benzene, pyrrole, thiophene, furan, thiazole,
imidazole, pyrazole, 1,2,4-triazole, pyridine, 2(1H)-pyridone,
4(1H)-pyridone, pyrazine, pyrimidine, pyridazine, isothiazole, isoxazole, oxazole,
tetrazole, naphthalene, tetralin, naphthyridine, benzofuran, benzothiophene, indole, 2,3-
dihydroindole, 1H-indazole, indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,
purine, coumarin, chromone, quinoline, tetrahydroquinoline, iscquinoline, benzimidazole,
quinazoline, pyrido[2,3-b]pyrazine, pyrido[3,4-b]pyrazine, pyrido[3,2-c]pyridazine,
pyrido[3,4-b]-pyridine, 1H~ pyrazole[3,4-d]pyrimidine, pteridine,
2(1H)-quinolone, 1(2H)-isoquinolone, {,4-benzisoxazine, benzothiazole; quinoxaline,
quinoline-N-oxide, isoquinoline-N-oxide, quinoxaline-N-oxide, quinazoline-N-oxide,

benzoxazine, phthalazine, or cinnoline;

X is a bond, O, S, SO, SO,, OCH,, C=C, C==C, C=8, SCH,,
NH. NHCH2, NR4 or NR4CH? ;

R is independently, located at any appropriate position of Ar, hydrogen, alkyl,
alkenyl, phenyl, aralkyl, aralkenyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aralkoxy,
aryloxy, acyloxy, halo, haloalkyl, nitro, cyano, amino, mono- and di-alkylamino,
acylamino, carboxy, carboxyalkyl, carbalkoxy, carbaralkoxy, carbalkoxyalkyl,
carbalkoxyalkenyl, amiroalkoxy. amido,
mono-alkylamido, di-alkylamido, N,N-cycloalkylamido, sulfonyl,
mono-alkyl sulfonyl, di-alkyl sulfonyl. sulfamoyl, mono-alky! sulfamayl.

di-alky! sulfamoyl, halophenyl or benzoyi:

Ry 1s alkyl or benzyl:
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Rs is hydrogen, alkyl, alkylthio, cycloalkyl, liydroxy, alkoxy, aralkoxy, aryl, halo,
haloalkyl, carboxy or carbalkoxy: and '

Rg and R7 are alkoxy or aratkoxy; or
a pharmaceutically acceptable salt thereof,

provided that; when RS is _hydrogcn_, Rg and R7 are methoxy, and X is a bond, then Ar is
other than R substituted phenyl wherein R is hydrogen or (mono- or di-)methoxy; or
when Rgs is hydrogen, Rg and R7 are alkoxy, X is NHCH, or NR,, and R,is hydrogen,
then Ar is other than R substituted Ar is phenyl wherein R is hydrogen; or when R5 is
hydrogen or methoxy, R¢ and R7 are methoxy, and X is NHCH,, then Ar is other than R
substituted pyridinyl wherein R is hydrogen, mono-alkyl or mono-hydroxy, or Ar is other
than R substituted indol-3-yl wherein R is hydrogen.

19.  Use according to claim 2 wherein said compound is
4-(indol-3-yl)-6,7-dimethoxyquinazoline.

20.  Use according to claim 2 wherein said compound is
4-(a-naphthylamino)-6,7-dimethoxyquinazoline.
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ABSTRACT

ARYL AND HETEROARYL QUINAZOLINE COMPOUNDS WHICH
INHIBIT CSF-1R RECEPTOR TYROSINE KINASE

This invention relates to the modulation and/or inhibition of cell signaling,
cell proliferation, cell inflammatory response, the control of abnormal’ cell growth
and cell reproduction. More specifically, this invention relates to the use of mono-
and/or bicyclic aryl or heteroaryl quinazoline compounds in inhibiting cell
proliferation,including compounds which are useful protein tyrosine kinase (PTK)
inhibitors. The method of treating cell proliferation and/or differentiation or
mediator release using said quinazoline compounds and their use in pharmaceutical

compositions is described.
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