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' QUINAZOLINE DERIVATIVES

_ Background of the invention _
Thisinvention relatesto 4-(substitutedphenylamino)quinazoline derivativeswhich

are useful in the treatment of hyperproliferative diseases, such as cancers, in mammals.
~ Many of the current treatment regimes for cancer utilize compounds which
mhrbrt DNA synthesls Such compounds are toxic to cells generally but their toxic effect
on the rapidly divrding tumor cells can be beneficial. Altemative approaches to anti-

" cancer agents which act by mechanisms other than the inhibition of DNA synthesis

have been explored in order to enhance the seleoﬁvity of action against cancer cells.
It is known that a cell may become cancerous by virtue of the transformation of
a portion of its DNA into an oncogene (i.e. a gene which, on activation, leads to the
formation of malignant tumor 'oelis). Many oncogenes encode proteins which are’
aberrant tyrosine kinases oapable'of oausing' cell transformation. Altematively, the

'overexpression_ of a normal proto-oncogenic tyrosine kinase may also result in

proliferative disorders, sometimes resulting in a malignant phenotype. .
Reoep_tortyrosine kinases are large enzyrnes_whim s_pan' the cell membrane and
possess an extraceliular binding domain for growth factors such as epidermal growth

' faot_or, a transmembrane domain, and an intracellular portion which functions as a

kinase to phosphorylate specific tyrosine residues in proteins and hence to influence
cell proliferation. It is known that such krnases are frequently aberrantly expressed in
common human cancers such as breast cancer, gastrointestinal cancer such as colon,
rectal or stomach cancer, leukemia, and ovarian, bronchial or pancreatic cancer. It has
also been shown that epidermal growth factor receptor (EGFR) which possesses
tyrosine kinase activity is mutated andlor overexpressed in many human cancers such |
as brain, lung, squamous cell, bladder, gastnc, breast, head and neck, oesophageal
gynecological and thyroid tumors. | _
Aooordineg, it has been recognized that inhibitors' of receptor tyrosine kinases
are useful as a seleotrve inhibitors of the growth of mammalian cancer cells. For '

- -example, erbstatln, a tyrosine kinase inhibitor selectively attenuates the growth in’

athymic nude mice of a transplanted human mammary carcinoma which expresses' _

‘epidermal growth factor reoeptor tyrosine kinase (EGFR) but is without effect on the

growth of another carcinoma whloh does not express the EGF reoeptor
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Veneus ether compounds, such as styrene denvatlves, have also been shown

'to possess tyreslne kinase inhlbltory properties. More recently five European patent

publications, namely EP 0 566 226 A1, EPO 602 851 A1, EP 0 635 507 At, EP 0635
498 A1 and EP 0 520 722 A1 have disclosed that certain quinazoline derivatives
possess antl-eeneer propertles which result from their tyrosine kmase inhibitory
properties. Also PCT publleetlen WO 92/20642 dlscloses bis-mono and bicyclic aryl
and heteroeryl compounds as tyrosine kinase inhlbitors. _ _
Although the anti-cancer compounds described above make a significant

. contribution to the art there is a continuing search in thls field of art for nnproved anti-

cancer pharmaceutleals _

3ummg of the Invention
This invention is directed to 4-(substlmtedpheny|amino)qumezohne denvatuves
of the formula

(R3),

(RL
| g

and pharmaceutically aeeeptable salts and prodmgs thereof, wherein

mis1,2,0r8 :

eaeh R'is independently selected from hydregen, halo, hydroxy, amino,
hydroxyamino, carboxy. (C,-C,)alkoxycarbonyl, nitro, guanidino, ureido, carbamoyl,
cyano, trifluoromethyt, (H’),N-carbonyl. and phenyI-W-alkyl wherein Wis selected from
a single bend O, S and NH; '

or eeeh R'is independently selected from eyano-(c,-c‘)-alkyl and R® whereln '

- R?is selected from the group consisting of R®, R°0, (R°),N, R’C(=0), R°ONH, A and

R°Y; R® is (C,-C,)alkyl; R%is hydrogen or R® wherein the R°s are the same or different;
R’ is R®, R°0 or (R%),N; Ais selected from piperidino-, morpholino, pyrrolidino and 4-R°-

~ piperazin-1-yl, imidazol-1-yl, 4-pyri'den-1-yl,' eerbexy-(c,-co-elkyl. phe_ne)ty. phenyl, _

ph_en_ylsulfanyl. (C,-C.)-elkenyl, (R®),-N-carbonyl-(C,-C,)-alkyl; and Y is selected from S,
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? is defined as & and the aliod moleties in R® and RYC plionally substituted

 with halo, R%O or B whierein R* Qd R® are defined as above, and wherein the resulting

groups are optionally substituted with halo ‘or R® with the proviso that a nitrogen,

ooxygen or sulfur atom and another heteroatom can notbe allached to the same carbon

atom, and with the further pmv'lso' that no more than three "R units may comprise R';
oreach R' Is independently selactedfrom R°-sulfonylamino, phthalimido-(C,-C,)-
alkylsulfonylamm,benzamido banzenesulfonylamlno s-phenylureldo.z—oxopyrrolldln-
19, 2,5—dioxopyno|ldln—1 -yl, and R"(C,-C,}-alkanoyiamino wherein R'is selected from
halo, R'O, (C,-C,)-alkanoyloxy, R’C(=0), and (R%),;N; and wherein said benzarnido or
benzenesulfonylamino or phenyl or phenoxy or anilino or phenylsutfanyl substituent In
R' may optionally bear one or two halogens (C1-Cd)alkyl, cyanoe, methansulfony! or
(C1-C4)-alkoxy substituents; _
' or any two R's taken together with the carbons 1o which they are attachad
compnse ab8 membered ring comprising at least one or two heteroatoms selected |

from oxygen, sulfur or nitrogen and wherein the alkyl groups and alkyl portions of the
_ alkoxy or alkylamino groups may be stralght chained or If compnsed of at least three
carbons may be branched or cyelic; _ -

R? is selected from hydrogen and opﬂonally substituted (C, -c,)-alkyl
n Is 1or2 and each R® is independently selected from hydrogen. optlonaﬂy

~ substituted (C, -C,)-alkyl, optionally substituted amino, halo, hydroxy, optionally
“substituted hydroxy,

R* is azido or Fl“-ethynyl wherein R" is selected from hydrogen, optionally
substituted (C,-C,)alkyl wherein the subsﬂtuanis are selected from hydrogen, amino,
hydroxy, R°0, R*NH and (R"")z ' .

More particularly the invention relates to compounds of formula | wherein m, n, |
R' and R® are as defined 'a,bov_a and R? is hydrogen and R* is R"-e_t'ﬁynyl wherein R

"is selected from hydrbgan, o_ptiona!ly' substituted (C,- +)-alkyl wherein the substituents

are selected from hydrogen, amino, hydroxy, R*O, R*NH and (R%),N or R* is azido.
The invention also relates to compounds of formula | wherein n is defined above

~and mis 1or 2, each R' Is independently selected from hydrogen, hydroxy. amlno,
'_hvdroxvammo. carboxy. nitro, carbamoyl, ureido;

R® optionally substituted with haio, R0, HOC(=0), (R‘)zNC(—O), A and (R")zN
R20, whereln R'2js HK andKis (C -C.)alkyl, opttonally substltuted with halo,
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R0, (C,-C,}-alkanoyloxy, HOC(=0), A and (R®),N, RPOKO, RPOKNH, CN and phenyl;

RENH optionally substituted halo, (C,-C,)-alkanoyloxy, R°O, R"C( 0). (R%),N, A, R‘OKO,
R°OKNH, C4H,Y, CN; : _

(R%),N(C=0), RSONH R°S, (C,-C4)-alkylsulfonylamino, phthallmudo-(c, C.)-
alkylsulfonylamlno, 3—pheny|ure|do, 2-oxopyrro|id|n-1 -yl, 2,5-dioxopyrrolidin-1-yl, halo-
(C,-C4)-alkanoylamino, hydroxy-(C,-C,)-alkanoylamino, (C,-C,)-alkanoyloxy-(C,-C,)-
alkanoylamino, (C,-CQ—eIkoxy—(C,-CJ—elkenoylamrno, carboxy-(C,-C,)-alkanoylamino,
((:,-C‘)-elkoxycarbonyl-(C,-C‘)-alkanoylamrno,<>er|:wamoyl-(Cz-c4)-elkanoylammoN-(C1
C,)Ikylcarbamoyl-(C,-C,)-alkanoylamino, N N-di-[(c,-C,,)-alkyl]cerbamoyl-(cz-c‘)-
alkanoylamino, amino-(C,-C,)-alkanoylamino, (C,-C*)-alkyl-amino-(C,-C,)-alkanoylamino,
di-(C,-C,)?elkyl-amino;(cz-CJ-alkanoylamino, and wherein said phenyl or phenoxy or
anilino substituent in R* may optionally bear one or two halogens, (C, -C4)-a|kyl or (C,-
C4)alkoxy substituents; or any two R's taken together with the carbons to which they -

are ett_aohed comprise a 58 membered ring comprising at least one or two .

heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and
alkyl portions of the alkoxy or alkylamino ‘groups may be straight chained or if
comprised of at least three carbons may be branched or eyelic; '
each R’is independently selected from hydrogen. methyl, ethyl, amlno, halo and
hydroxy, )
R'is R"-ethynyl wherein R" is hydrogen
~ Most pertiouleﬂy the invention relates to compounds of formula | wherem m, n,
R', R? and R® are as defined above and each R' is independently selected from
hydrogen, hydroxy, emino, hydroxyemrno, nitro, carbamoyl, ureldo, RS ophonally
substituted with halo, R°0, HOC(=0), H,NC(—O),
 R°O optionallysubstittnedwrthhalo, RO, (C,-C‘)-alkanoyloxy, HOC(—O), (R%),N,
A, phenyl; =
R°NH, (R°),N, R°NH,, (Rs),NH R‘NHC(-O). (R5),NC(-O), R°S, phenyl-(Cz-c4)-

_alkoxy, and wherein said phenyl substituent in R may optionally bear one or two halo,

R® or R°0 substituents; or any two R's taken 'tog'ether with the carbons to which they
are attached comprise a 53 membered ring oomprisrng at least one or two

| heteroatoms selected from oxygen, sulfur or nitrogen, and wherein the alkyl groups and

alkyl portions of the alkoxy or alkylamino groups may be straight chained or if

. oompnsed of at Ieest three carbons may be brenohed or cyolic
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The inventlon most parhcularly relates to compounds of the formula l selacted

from the group oonslstlng of

(6, 7-dlmetl'\oxyqumazolm-4-yl)-(3-ethynylphenyl)-amme,

- (6, 7-dimethoxyqumazolm-4-yl)-[3-(3'-hydroxypropyn 1-yl)phenyi]-amine;

(6, 7-d|methoxyqumazolm-4-yl)-[(3-(2' (ammomethyl)-ethynyl)phenyl]-amlne;
[(s-ethynylphenyl)-(s-mtroqumazolm-4-yl)-amme,

(6, 7-dmethoxqunazo|in-4—yl)-(4—etl1ynylphenylM|ne.

- (6, 7-d|methoxyqumazolm-4-yl)-(3-ethynyl 2-merthylphenyl)-am|ne.
(s-aminoquinazolm-4-yl)-(3-ethynylphenyl)-amme, :
(3-ethynylphenyl)-(s-methanesulfonylammoqumazolin-4-y|)-amme,
(3-ethynylphenyl)-(6 7-methylenedioxyquinazolln-4-y|)-amme,

(6, 7-dimethoxyquinazolin-4-y|)—(3—eﬂ1ynyl-6—methylphenyl)-amme,
(3-ethynylpheny|)-(7-mtroqumazolm-4—yl)-amine,

 (-sthynylphenyl)-[6-(4'toluenesulfonylamino)-quinazolin-4-yi]-amine;

amine;

(3-ethynylphehyl)-{_6-[2'-phthalimido-ethan-1 '-'yl-sutfonylamino]quinazolin-4-yl}_-

(Mynylphenyl)-(S-guémdmoqmnazolinA-yl)—amme;
(7-amunoqumazolin-4—y|) (3-ethynylphenyl)-amine;
(3-ethynylphenyl)-(7-methoxyqumazolm-4-yl)-amine,

- (6-carbomethoxyquinazolin-4-yi)-(3-ethynyiphenyl)-amine;

(7-carbomethoxyquinazolin-4-yi)-(3-ethynyiphenyl)-amine; _
[6,7-bis(2-methoxyethoxy)quinazolin-4-yil-(3-ethynyiphenyl)emine;
{3-azidophenyi)-(6,7-dimethoxyquinazolin-4-yl)amine;
(4-azidophenyl)-(6,7-dimethoxyquinazolin-4-yl)amine;
(3-azido-5-ehlorophenyl)—(6,7-dimethoxyquinazblin-4-y1)amine;

- (3-ethynyiphenyi)-(6-methansulfonyl-quinazolin-4-yl)-amine;

(s-etl'\ansulfanyl-quinazolln-tl-yl)-(s-ethynylphenyl)-amme |
(6, 7-dimethoxy-qumazoIin-4-yl)-(3-ethynyl-4-fluoro-phanyl)-amme,
(6 7-d|mathoxy-qu|nazo|in-4-yl)-[3-propyn-‘_l -yl-phenyi}-amine.

[6,7-bis-(2-methoxy-ethoxy)-quinazolin-4-yi]-(5-ethynyi-2-methyl-phenyl)-amine;

[6,7_-bis-(2-me_tho_xy-ethoxy)-quinatolin-d—yl]-(3-ethyriyi-4-ﬂdoro-phenyl)—amine;

S [6,7-_bis-(z-ehloro-eﬂnoxy)-quiriazo_liﬁA-yl]—(s-ethynyl-phenyl)-amine;
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&

[6-(2-chloro;ethoXy)-7-(2-methoXy-ethoxy)-quiria_zolin-4-yl]-(3—e_thynyl-phenyl)-
amine; : : '
I, 7-b|s-(2-aoetoxy-emoxy)-qumazolm-4-yl]-(s-ethynyl-phenyl)-amme,
2-[4-(3-ethynyl-phenylam|no)-7-(2-hydroxy-ethoxy)-qmnazolm-s-yloxy]-ethanol
[6-(2-acetoxy-ethoxy)-7-(2-meﬂ'|oxy-ethoxy)-qumazolm-4-y|]-(s-ethynyl-phenyl)
amine;
[7-(2-ehloro-ethoxy)-6-(2-memoxy-ethoxy)-qumazolin-4-yl] (a-athynyl-phenyl)-
amine; :
p-(z-acaoxy-emoxy)-s-('z-memoxy-emoxy)quinazolin-4-y|1;(3-ethyny|-pheny|)-
amine; : : | . - L
2-[4-(3-eﬂ1yhy|-pheny|arhino)-6-(2hyd_r6xy-ethoxy)-quinazolin-7-y|bxy]-ethanol;
2-{4-(3-ethynyl-phenylamino)-7-(2-methoxy-ethoxy)-quinazolin-6-yloxy]-ethanol;
2—[4-'-(3-eﬂ1ynyl-phenylamino)'-6-(2-methoxy-e'fhoxy)-quinazolin-7-y|dxy]fethanol;
[s-(z-acetoxy-eﬂaoxy)-7-(2-mathoxy-emoxy)-quinazo|in4-yu-'(s-ethynyl-phenyl)-
amme, : :
(3dhvnvl-Phenvl)-{6-(2-m°ﬂ1°xv-€ﬂ"°xv)-7-[2-(4-m°ﬂ1vl-PlPerazm-1-vl)-ethoxv]-

2 qumazolm-d-yl}-amme,

(Mynyl-phenyl)—[?—(Z-fnethoxy—ethoxy)-6-(2-morphol|n-4-yl)-ethoxy)-qumazo||n-

4-yl]-amine;

(6, 7-d|ethoxyquinazolln-1 -yl)-(3-ethynylphenyl)-amine,

(6, 7-d|butoxyqumazol|n-1 -yl)-(s-ethynylphenyl)-mmne .

~ (6,7-diisopropoxyquinazolin-1 -yl)-(3—ethynylphanyl)-émmé,
(6,7-diethoxyquinazolin-1 -yl)-(3-ethynyl-2-methyl-phenyl)-amme.

[6, 7-b|s-(2-memoxy-etl'|oxy)-quinazolln-1 yl]-(s-ethynyl-z-methyl-phenyl)-amme.
(3-ethynyiphenyl)- [6-(2-hydroxy_-ethoxy)-7—(2»methoxy-ethoxy)-quunazolln-‘l-yI]-

[6_,Tebié-(a-hydmxy-ehoxy)-qufnazdlin-i -yl]-(s-ethynyl-z-rr_leﬁyl-phenyl)-amine;

2-[4¥(3-§thyhyl-phenylmhino)-s-(é-fneﬂmoky-ethoxy)-quinaiolin-7'-y|oxy]-ethanol
Another aspect of the mvent:on provides a process for preparing a oompound

. ofthe formula
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(RLY,

wherein
m IS‘I 2,0r8; :
each R' is |ndependently selected from hydrogen, halo, - hydroxy, amino,

* hydroxyamino, carboxy, {C,- ‘)alkoxycarbonyl nitro, guanidino, ureido, carbamoyl,

cyano, 1nﬂuoromethyl (R‘),N-carbonyl and phenyl-W-alkyl whereln Wis selected from
a single bond, O, S and NH; '

or each R' is independently selected from cyano-(c -C.j-alkyl and R® wherem
R® is selected from the group consisting of R®, RS0, {R%),N, R’C(=0), R’0ONH, A and
R’Y; wherein RE is (C,-C,)alkyl; R® is hy'drogen or B‘ wherein the R®s are the same or

different; R is R®, R°0 or (R"),N; A is selected from piperidino-, morpholino, pyrro’lldlnd '

and 4—R‘-piper§zin-1-y|, imidazol-1-yi, '-4-pyrid_on-1-yl. carboxy-(C,-C,)-alkyl, phenoxy,
phenyl, phenylsulfanyl, (C,-C,)-alkenyl, (R®),-N-carbonyl-(C,-C,)-alkyl; and Y Is selected
from S, SO, SO,; the alkyl moieties in (R%),N are optionally substituted with halo or R

- wherein R? is defined as above, and the alkyl moieties In R® and R®O are optionally

substituted with halo, R?0 or R® wherein R® and R are defined as above, and wherein
the resulting groups are optionally sub'stltut_ed with halo or R* with the provisc thate

nitrogen, oxygen or sulfur atom and another heteroatom can not be attached to the

_same carbon atom, end with the further prowso that no more than three 'Fl" units may

comprise R';

oreach R' is lndependently selected from R‘-sulfonylammo. phthatimido- (C -C,)-

: alkylsul_fonylamlno, benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-

1y, 2,5-dioxopyrrolidin-1-yt, and R'-(C,-C,)-al k_anbylamlno whereinRis selec{gd from
halo, R®0, (C,-C,)-elkanoyloxy, R’C(=0), and {R°),N; and wherein said benzamido or
benzenesulfonylamino or phenyl or phenoxy or anliino or phenylsuttanyl substituent in

 R' may optionally bear one or two halogens, (C1-C4)alkyl, cyano, methansulfonyl or
(C1 -C4)-alkoxy substituents; '
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or any two' R‘s taken together with the carbons to which they are attached
comprise a 5-8 membered ring compnsing at least one or two heteroatoms selected
from oxygen, sulfur or mtrogen, and wherein the alkyl groups and alkyl portions of the .
alkoxy or alkylamrno groups may be straight charned or if compnsed of at least three
carbons may be branched or cyclic; '

R*is selected from hydrogen and optronally substltuted (C, -C,)-alkyl,

‘nis1or2and each R® is lndependently selected from hydrogen, optionally

_ substituted (C,-C)-alkyl, optionally substituted amino, halo, hydroxy, optlonally

substituted hydroxy. _

R* is azido or R“-ethynyl wherein R'" is selected from hydrogen, optionally
substituted (C,-C,)alkyl wherein the substltuents are selected from hydrogen. amino,
hydroxy. R°O, R°NH and (R‘),N
which comprises .

a) treating a compound of the formula

(RL),

wherern R' and m are as defined above,

with CCL and an optionally substituted tnarylphosphine, optionally supported on an

inert polymer, of the formula Ar,P wherein each Ar is an optionally substrtuted (Ce-

C,c)aryl group and each of the substitutents is iridep‘endenuy selected from (C, -c,)alkyl;

and | S

'b) | treating the product of step a) with a compound of the formula
R2 - (R)3
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~ wherein R?, R® and n are as defined above, and J is Y or F{" wheran R* is as defined

above, with the proviso that when Jis Y then the product of step b) must further be
treated with an alkyne.

Yet another aspect of this invention is dlrected to a method for treating a
hyperprohferatwe disease in a mammal by admmistenng to a mammal suffering from
a hyperproliferative disease, a hyperprollferatlve disease treating amount of a Formula i
compound. - -

This invention is also dlrected to pharmaceutical composltlons for the treatment .
of a hyperproliferative disease i m mammals whlch comprise a hyperprolnferahve disease
treating amount of a compound of the Formula | and a pharmaoeutlcally acceptable
carrier. -

By halo is meant ohloro, bromo, iodo, of fluoro,

By alkyl is meant stra|ght chain, cydlic or branched saturated or unsaturated
hydrocarbyl moiety with the provnso that said alkyl must comprise three or more carbon
atoms if it is branched or cyclic.

As used herein, the expression *reaction-inert solvent” refers to a solvent which
does not interact with starting materials, reagents, intermediates or products in a

~ manner which adversely affects the yield of the deslred product.

Other features and advantages will be apparent from the speocﬁcatlon and_
claims which describe the lnventlon N
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«11-

' SCHEME (col_'_ltinued)
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Detailed Description of the lnventron
The Fonnula i compounds, pharmaceutically aooeptable salts and prodrugs

thereof (hereafter the active compounds) may be prepared by any process known to
be appllcable to the preparation of chemroally-related compounds
In general the active compounds may be made from the appropnately

substltuted quinazoline using the appropriately substituted amine.

As shown in the Scheme the appropriate 4-substituted qumazolrne 2 wherein X
is a suitable dlsplaceable leaving group such as halo, aryloxy. alkylsulfinyl, alkylsulfonyi
such as tnﬂuoromothanesulfonyloxy, aryisulfinyl, aryisulfonyl, siloxy, cyano, pyrazolo,
triazolo or tetrazolo,_ preferably a 4-chloroquinazoline, is reacted with the appropriate
aminé or amine hydroohloride 4 or 5, wherein R* is as described above and Y is Br, I,
or trifluorornethan_e-sulfonyloxy in a sol\rent _such | as a (C,-Cpalcohol,
dimethylformamide (DMF), N-methylpyrrolidin-2-one, chloroform, acetonitrile,
tetrahydrofuran (THF), 14 dioxane, pyridine or other aprotic solvent. The reactionmay
be effected in the presence of a bése, préferably an alkali or alkaline earth metal
carbonate or hydroxide or a tertiary amine base, such as pyridine, 2.64utidin_e, collidine,
N-methyl-morpholine, tricthylamine, Mimehylamino—pyﬁdin’e or N,N-dimethylanil_ine.
These bases are hereinafter refered to as suitable bases. The reaction mixture is
maintained at a temperature from about ambient to about the reflux temperaturé of the .
solvent, preferably from about 35°C to about reflux, until substantially no remaining 4-
haloquunazolrne can be deteoted typically about 2 to about 24 hours. Preferably, the

' reaotron is performed under an inert atmosphore such as dry nitrogen.

Generally the reactants are oombmed stoichiometrically. When an amine base

s used for those compounds where a sait (typically the HCI salt) of an amine4orSis

used, it is preferable to use exoess amine bass, generally an extra equivalent of amine
base. (Alternatively, rf an amine base is not used an oxoess of the amine 4 or S may be
used). : : - _ -
For those compounds where a sterically hindered amine 4 (such as a 2-alkyl-3-
eth'ynylaniline) or very reactive 4—héloquina'zoline is used it is preferable to use t-butyl"
alcohol or a polar aprotlo solvent suoh as DMF or N—methylpyrrolldm-z-one as the
solvent. '

Altematwely. a 4-substm.|ted qurnazoline 2 wherein X is hydroxyl or oxo (and the

' 2- mtrogen is hydrogenated) is reacted with oarbon tetraohlonde and an optlonally |
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_ substituted triarylphosphine which is optionally supported on an inert polymer (e.g.

triphenylphosphine, polymer supported, Aldrich Cat. No. 36,6456, which is a 2%

“divinylbenzene cross-linked polystyrene containing 3 mmol phosphorous per gram
‘resin) in a solvent such as carbon tetraohloride chloroform, dichioroethane,

tetrahydrofuran, aoetonrtrile or other aprotic solvent or mlxtures thereof. The reaction
mixture is maintained at a temperature from about ambient to reflux, preferably from
about 35°C to reflux, for 2 to 24 hours. This mixture is reacted with the appropriate
amine or amine hydroohlonde 4 or § either directly or after removal of solvent, for |

“example by vacuum evaporation. and addition ot a suitable alternative solvent such as

a (C,-C,) alcohol, DMF, N-methylpyrrolldin-z-one. pyndine or 14 dioxane. Then, the
reaction mixture is maintained at a temperature from about ambient to the reflux
temperature of the solvent preferably from about 85°C to about reflux, until substantielly
complete formation of product is acheived, typloally from about 2 to about 24 hours.
Preferably the reaction is perforrned under an inert atmosphere such as dry nitrogen.

. When compound 4, 4, wherein Y is Br, |, or ﬂ'rﬂuoromemanesulfony,loxy, is used
as starting material in the reaction with quinazoline 2, a compound of formula 3 is
formed wherein R', R, R%, and Y are as described above. Compound 8 is converted
to compounds of formula 1 wherein R* is R"ethynyl, and R"' is as defined above, by
reaction with a suitable paliadium reagent such astetrakls(tnphenylphosphme)palladlum
or bis(triphenylphosphine)palladium dichloride in the presence of a suitable Lewis acid
such as cuprous chloride and a suitable alkyne sud'n as trimethyisilylacetylene ,
propargyl alcohol or 3-(N, N-dimethylamrno)-propyne in a solvent such as diethylamme :
ot triethylamine. Compounds 3, whereln Y is NH,, may be converted to compounds

1 wherein R* is azide by treatment of oompound 3 with a dlazotizmg agent such as an
_ ao|d and a nitrite (e.g., acstic acid and NaNO,) followed by treatment of the resultrng.

produot with an azide, such as NaN,.
For the production of those oornpouncls of Formula | wherein an R‘ is an amino
or hydroxyamino group the reduchon of the corresponding Formula | oompound

 wherein R' is nitro is employed.

- The reduction may oonvemently be oarried out by any of the many prooedures
known for such transformations The reduction may be carried out, for example, by

~ hydrogenation of the nitro compound in & reaotion-mert solvent in the presence of a

suitable metal catalyst such as palladium, platinum or nickel. A further sultable
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~ reducing agent is, for example, an activated metal such as activated iron (produood by
~ washing iron powder with a dilute solution of an acid such as hydroo_hlorio acid). Thus,

for example, the reduction may be carried out by heating a mixture of the nitro

- compound and the activated metal with concentrated hydroohloric'aoid in a solvent

such as a mixture of water and arl alcohol, for oMple. methanol or ethanol, to a
temperature in the range, for example, 50 to 150°C conveniently at or near 70°C.

~ Ancther suitable class of reduomg agents are the alkali metal drthromtes, such as
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sodium dlthlonlte, which may be used i in (C1-C4)alkano|c acids, (C,-C,,)alkanols water
or mixtures thereof.

For the production of those compounds of Formula | wherein R? or R®
incorporates a primary or secondary amino moloty (other than the amino group

intended to react with the quinazoline), such free amino group is preferably protected

prior to the above described reaction followsd by deprotoction, subsequent to the
above described reaction with 4-(substituted)quinazoline 2.

‘Several well known nitrogen protecting groups can be used. ‘Such groUpé

include (C,-Cg)alkoxycarbonyi, | optionally substituted benzyloxycarbonyl,
aryloxyoerbonyl tmyl vinyloxycarbonyl, O-nitrophenylsulfonyl, drphenylphosphmyl, p-

toluonesulfonyl, and benzyl. The addition of the nitrogen protecting group may be

carried out in a ohlorinated hydrocarbon solvent such as methylene chioride or 1,2-
dlchloroethane. oran ethereal solvent such as glyme, diglyme or THF, in the presenoe
or absence of a tertiary amine base such as triethylamine, dlisopropylethylamme or
pyridine, preferably triethylamine, at a temperature from about 0°C to about 50°C,

- preferably about amblont temperature.  Alternatively, the protectrng groups are

conveniently attached using Schotten-Baumann conditions.

Subsequont_ to the above described coupling reaction, of compounds 2 and 5,
the protecting group may be removed by deprotecting methods known to those skilled
in the art such as treatment with trifluoroacetic acid in metherne chiloride for the tert-
butoxyoarbony| protected products. . :

For a description of protechng groups and thelr use, see TW. Greene and
P.G.M. Wuts "Protective Groups in Orgamc Synthosis' Second Ed., John Wiley & Sons,
New York, 1991.

For the productlon of oompounds of Formula | wherein R' or R? is hydroxy,

" cleavage of a Formula | compound wheroin R'orR?is (C,-c4)alkoxy is preferred.
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~ The cleavage reaotlon may oorwementty be carried out by any of the many

- procedures known for such a transformation. Treatment of the protected formula |

derivative with molten pyndlne hydrochlonde (20-30 eq.) at 150 to 175°C may be

" employed for O-dealkylathons Alternatrvely. the cleavage reaction may be carried out,

for example, by treatment of the protected qumazoline derivative with an alkali metal
(C,-C,)alkylsulphide, such as sodium ethanethiolate or by treatment with an alkali metal
drarylphosphrde such as lithium diphenylphosphlde The cleavage reaction may also,
conveniently, be carried out by treatment of the protected quinazoline derivative with

-a boron or aluminum tnhallde such as boron tnbromrde Such reactions are preferably

camed outin the presence ofa reaohon—lnert solvent at a suitable temperature.
Compounds of formula 1, wherein R' or R? is a (C, -C,Jalkylsulphinyl or (C -
C‘)alkylsulphonyl group are preferably prepared by oxidation of a formula | compound
wherein R' or R? is a (C,-C,)alkylsulfanyl group. Sultable oxidizing agents are known
in the art for th_e oxidation of sulfanyl to sulphinyl andlor sulphonyl, e. g., hydrogen
peroxide, a peracid (such as 3-oh|oroperoxybenzoic or peroxyacetic acid), an alkali
metal peroxysulphate (such as potassium peroxymonosulphate), chromium trioxide or
gaseous oxygen in the presence of platinum. The oxidation is generally carried out
under as mild oond'rtions as possible using the stoichiometric amount of oxidizing agent
in order to reduce the risk of over oxidation and damage to other functional groups.
In general, the reaction is carried out in a suitable solvent such as methylene chioride,
chioroform, acetone, tetrahydrofuran or tert-butyl methyl ether and at a temperature

~ from about -25 to 50°C, preferably at or near ambient temperature, i. e., in the range

25

of 15 to 35°C. When a compound carrying a sulphinyl group is desired a milder

. oxidizing agents should be used such as sodium or potassium metaperiodate,

conveniently in a polar solvent such as acetic acid or ethanol. The compounds of
forrnula | containing a (C,-C,)alkyisulphonyl group may be obtained by oxidation of the
corresponding (C,-C,)alkylsulphinyi oompound as well as of the oorrespondlng (C,-
CQalkVIsulfanyI oompound .

* Compounds of formula | whersin R' s optionally substituted '('cz
C,)alkanoylamino, ureido. 3-phenylure|do. benzamido or sulfonamido can be prepared
by ecylation or sulfonylatron of a corresponding compound wherein R' is amino.
Suitable acylating agents are any agents known in the art for the acylation of amino to
acylamrno. for example, acyl halides, e.g., a (Cz-coalkanoyl chloride or bromide or a
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benzoyl ohlonde or bromlde, alkanoic ec|d anhydrides or mixed anhydrides (eg., aoetuc
anhydride or the mixed anhydnde formed by the reaction of an alkanoic acid anda(C,-
c4)alkoxyoarbonyl halide, for example (C, -C4)alkoxyoarbonyl chiloride, in the presence
of a suitable base. For the production of those compounds of Formula | wherein R'
is ureido or 3-phenylureido, a suitable acylating ‘agent is, for example, a cyahate, e.g.,
an alkali metal cyanate such as sodium cyanate, or an isocyanate such as phenyi
isocyanate. N-eulfonylations may be carried out with suitable sulfonyl halides or
sulfonylanhydndes in the presence of a tertiary amine base. In general the aoylatlon

o or sulfonylatien is carried out i in a reaction-inert solvent and at a temperature in the

range of about -30 to 120°C, oonvenlently at or near ambient temperature. | _
Compounds of Formula | wherein R' is (C,-C,)alkoxy or substituted (C;-
C.alkoxy or R' is (C, -C4)alkylammo or substituted mono-N- or (di-N,N-(C,-

C,)alkylamino, are prepared by the alkylahon, preterably in the presence ofa suitable

" base, of a oorresponding compound wherein R' is hydroxy or amino, respectively.

Suitable alkylatlng agerrts include alkyl or substituted alkyl halides, for example, an
optionally substituted (C,-C4)alkyl chioride, bromide or iodide, in the presence of a
suitable base in a reaction-inert solvent and at a temperature in the range of about 10
to 140°C oonveniently at or near amblent temperature. _

For the production of those compounds of Forrnula I wherein R' is an amino-,
oxy- or cyano-substituted (C,-C,)alkyl substituent, a corresponding compound wherem
R'isa (C,-c4)alkyl substituent beanng a group which is displacable by an amlno-,
alkoxy-, or cyano group is reacted with an appropriate amine, alcohol or cyanide,

. preterably in the presence of a suitable base. The reaction is preferably carried out in

a reaction-inert soivent or diluent and at a temperature i in the range of about 10 to
100°C, preferably at or near ambient temperature

Compounds of Formula I, wherein R' is a carboxy substituent or a substituent
which includes a carboxy group are prepared by hydrolysis of a oorrespondmg

- compound wherein Risa (G, -CJalkoxyoerbonyl substituent or a substituent which

includes a (C,-C,)alkoxycarbonyl group. The hydrolysis may conveniently be performed

_ for example, under basno conditions, e.g., in the presence of alkali metal hydroxide as

illustrated in the aooompanymg Examples.
| ‘Compounds of Formula | wherein R! is amino, (c,¢C4)alkylamino, di-[(C;-

C,)alkyljamino, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-(C,-
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CJJalkyipiperazin-1-yl or (C,-C,)alkysulfanyl, may be prepared by the reaction, in the

| presence of a surta.ble base, of a oorresponding compound wherein R' is an amme or

thiol displaceable group with an appropriate amine or thiol. The reaction is preferably

- carried out in & reaction-inert solvent or diluent and at a temperature in the range of

about 10 to 180°C, oonveniently in the range 100 to 150°C. :
Compounds of Formula | wherein R! is 2-oxopyrrolidin-1-yl or 2-oxopipend|n-1 -y

are prepared by the cyclisation, in the presence of a suitable base, ofa oorrespondlng

oompound whereln R'isa halo-(C,-C‘)alkanoylammo group. The reaction is preferabiy

- carried out ln a reaction-inert solvent or diluent and at a temperature in the range of
“about 10 to 100°C, conveniently at or near ambient temperature.

For the production of compounds of Formula | in which R' is 'oarbamoyi,
substituted carbamoyi, alkanoyloxy or substituted alkanoyloxy, the carbamoyiation or

. acylation of a corresponding compound wherein R' is hydroxy is oonvenient

Suntable aoyiahng agents known in the art for acylation of hydroxyaryl moieties
to alkanoyloxyaryl groups include, for exemple, (Cz-c4)a|kanoyl halides, (C, C,,)alkanoyl
anhydndes and mixed enhydndes as desonbed above, and suitable substituted
derivatives thereof may be employed, typioally in the presence of a suitable base.
Alternatively, ( c’-CJalkanoic acids or suitably substituted derivatives thereof may be
coupled with a Formuia | oompound wherein R’ is hydroxy with the aid of a oondenslng
agent such as a carbodiimide. For the production of those oompounds of Formula |
inwhichR'is oerbamoyi or substituted carbamoyl, suitable oarbamoyleting agents are,
for example, cyanates or alkyl or arylisocyanates, typically in the pmsenoe of a suitable
base.  Alteratively, suitable intermediates such as the ohloroformate or
oerbonylimidazolyl derivative of a compound of Formula | in which R' is hydroxy may
be generated for example, by treatment of said derivative with phosgene (or a
phosgene equivalent) or carbonyldiimidazole. The resuiting intermediate may then be )
reacted with an appropnaite amine or substituted amine to produce the desired

: oerbamoyl derivatives,

Compounds of iormula | wherein R' is eminooarbonyl' or a substiwted
aminooarbonyi can be prepared by the aminolysis of a suitable intermediate in which
R' is carboxy.

The activation end ooupling of tormule I oompounds wherein R‘ is carboxy may

be periormed by a variety of methods known to those skilled in the art. Suitable |
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methods lnolude activation of the oarboxyl as an acid halide, azide, symmetno or mixed |
anhydride, or active ester of appropriate reaotcvrty for coupling with the desired amine

Examples of such types of intermediates and their production and use in couplings with
amines may be found extensively in the litergtu_re; for example M. Bodansky and A.

‘Bodansky, "The Practice of Peptide Synthesis®, Springer,-Verlag, New Yoﬁ'k, 1984. The
resulting formula | compounds may be isolated and puriﬁed by standard methods, such

as solvent removal and reorystalhzabon or chromatography.
Tho starting materials for the above described reaction schemes (e g., amines, |
quinazolines and amine protecting groups) are readily available or can be easily
synthesized by those skilled in the art using conventional methods of o'rganio synthesis.
For example, the prepérati_ori of 2.34dihydro-1 ,4-benzoxazine derivatives are described
inR.C. Elderfield, W.H. Tedd, S. Gerber, Ch. 12 in *Heterocyclic Compounds' , Vol. 6,
R. C. Eldorﬁeld ed., John Wiley and Sons, Inc., N.Y., 19567. Substituted 2,3-dihydro-
benzothiazinyl compounds are described by R.C. Eiderfield and E.E. Harris in Ch. 13
of Volume 6 of the Eiderfield "Heterocyclic Compounds® book. |
Certain. Formula | quinazolihes can exist in solvated, as well as unsolvated
forms, such as the hydrated forms. It Is to be understood that the Invention
encompasses ail such solvated, as well as unsolvated forms, which posses_s acti\)ity
against hyperproliferative diseases. |
A suitable pharmaceutically-acceptable salt ofa oompound of formula | is, for |
example, an acid-addition salt of a corresponding oompo_und whichis sufﬁolenﬂy basic,
e.g., an acid-addition sait with, for example, an inorganic or organic acid such as
hydrochloric, hydrobromie, sulphuric, phosphoric, methanesulfonic, benzenesulfonic,
trifluoroacetic, citric, lactic or maleic acid. A suitable pharmaceutically-acceptable base-
addition salt of a compound of formula | which is acidic is an alkali metal salt, for
example, a lithium, sodium or potassium salt; an alkaline earth metal salt, for example,
a calcium or magnesium salt, an ammonium salt; or a salt with an organic base which
affords a physiologically-acceptable cation for example a salt with methylamine,
dimethylamine, trimethylamme. plpendlno, morpholine or tr|s-(2-hydroxyethyl)am|ne
All such salts are within the soope of this invention and they can be prepared by
conventional methods. For example, they can be prepared simply by oontschng the

~ acidic and basic entities, usually in a stoichiometric ratio, in either an aqueous, non-
aqueous or partially aqueous medium, as appropriate. The salts are reoovered_ by
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filtration; by preoioita'tion with a rion-solvent preferably an etheral or hydrooarbon

solvent, followed by filtration and by evaporetion of a solvent, or, in the case of

aqueous solutions, by lyophilization. :
Some of the oompounds of Forrnula I have asymmetnc carbon atoms. Such

- diasteromeric mixtures can be separated into their individual dmstereomers onthe basis

of their physroal chemical differences by methods known per se., for example, by
chromatography and/or fractional crystallization. Enantiomers can be separated by

converting the enantiomeric mixtures into a dlastereomnc mixture by reaction with an

appropriate opucally active oompound (e.g., alcohol), separating the diastereomers and

oonvertmg (e. g hydrolyzmg) the individual diastereomers to the corresponding pure,

enantiomers. All suchisomers, including diastereomers mixtures and pure enantiomers

- are considered as part of the invention.

The active compounds of this mventron are potent inhibitors of the erbB family

 of onoogemc_ and protooncogenic protein tyrosine kinases such as epidermal growth

factor receptor (EGFR), erbB2, HER3, or HER4 and thus are all adapted to therapeutic
use as antiprolifer_aﬁve agents (e.g., entioenoer)'in mammals, particularly humans. In
particular, the compounds of this inventiori are therapeutants or prophylactics for the
treatment of a vanety of human tumors (renal, liver, kidney, bladder, breast, gastric,
ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic carcinomas,

‘sarcomas, glioblastomas, various head and neck tumors), and other hyperplastic

oondmons such as benlgn hyperplasna of the skin (e.g. psonasls) or prostate (e.g.,
BPH). 1t is, in addition, expeoted that a qumazolme of the present invention may
possess activity agalnst a range of leukemias and lymphoid mallgnanoies

The active oompounds may also be expected to be useful in the treatment of

‘additional disorders in which aberrant expression ligand/reoeptor interactions, activation
~or signalling events related to various proteln tyrosine kmases, whose ‘activity is

inhibited by the agents of Formula |, are involved. |
- Such disorders may include those of neuronal, glial, astrocytal, hypothalamic,

and other glandular, maorophagal epithelial, stromal, and blastocoelic nature in which

aberrant function, expression, activation or signalling of the erbB tyroslne kinases may
be involved. In addition, oompounds of Formula | may have t_herapeutlc utility in

- inflammatory, angiogenic and immunoloio disorders 'involving both identified and as

yet unidentified tyrosine kinases which are inhibited by compounds of Formula I.
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The in vrtro actMty of the actlve compounds in inhibiting the receptor tyrosrne
klnase (and thus subsequent prollferatwe response, e.g., cencer) may be determined
by the procedure detailed below.

Actlvrty of the active compunds, in vitro, can be determrned by the amount of
inhibition of the phosphorylation of an exogenous substrate (e g., Lys3 Gastnn or
ponGluTyr (4 1) random copolymer (I. Posner et. al., J. Biol. Chem. 267 (29), 2063847
(1992)) on tyrosine by epldermal growth factor receptor kinase by a test compound
relative to a control. Affinity puriﬁed, soluble human EGF receptor (96 ng) is obtained
according to the procedure in G. N. Gill, W. Weber, Methods in Enzymology 146, 82-88

~ (1987) from A431 cells (Amencan Type Cultu_re Collection, Rockville, MD) and

preincubated in a microfuge tube with EGF (2ug/ml) in phosphorylation buffer +
vanadate (PBV: 50 mM HEPES, pH 7.4; 1256 mM Na_C_.I; 24 mM MgCI,;_ 100 M sodium

| orthovanadate), in a total volume of 10 44, for 20-30 minutes at room temperature. The

test cornpound dissolved in dimethylsulfoxude (DMSO0), i is diluted in PBV, and 10 yl is
mixed with the EGF receptor /EGF mix, and mcubated for 10-30 mlnutes at 30°C. The
phosphorylatron reaction is initiated by a_dditlon of 20 44 ”P-ATP_/ substrate mix (120 M

Lys,-Gastrin  (sequence in single letter code for amino ecide.-

KKKGPWLEEEEEAYGWLDF), 50 mM Hepes pH 7.4, 40 uM ATP, 2 4Ci y-[*PJ-ATP) to

the EGFr/EGF mix and incubated for 20 minutes at room temperature The reaction is |

stopped by addition of 10 4i stop solution (0.5 M EDTA, pH 8; 2mM ATP) and 6 yl 2N
HCl. The tubes are centrifuged at 14, 000 RPM, 4°C, for 10 minutes. 35 ul of
supemnatant from each tube is pipetted onto a 2.5 cm circle of Whatman P81 paper,

‘bulk washed four times in 5% acstic acid, 1 liter per wash, and then air dried. This

results in the binding of substrate to the paper with loss of free ATP on washing. The
[**P] incorporated is measured by liquid scintillation counting. Incorporation in the

.absence of substrate (e.g., lys,-gastnn) is subtracted from all values asa background

and percent inhibition is calculated relative to controls without test compound present.
Such assays, carried out with a range of doses of test compounds, allow the
determination of an approximate |c5° value for the in vitro rnhlbltlon of EGFR kinase
actlvlty Although the inhibitory properlies of the compounds of Formula | vary with
structural chenge as expected the activity generelly exhibited by these agents,

' determined in the manner described above. is in the range of |cs°-o 0001-30 uM.
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Activity of the active compounds, jn vive, can be dete’r_mined by the amount of

 inhibition of tumor growth by a test compound relative to a control. The tumor growth

inhibitory effects of various compounds are measured according to the methods of
Corbett T. H., et al. "Tumor Inductlon Relationships in Development of Transplantable
Cancers of the Colon in Mice for Chemotherapy Assays, with a Note on Carcinogen
Structure®, Cancer Res 35, 2434-2439 (1975) and Corbett, T. H., et al., "A Mouse

Colon-tumor Model for Expenmental Therapy', Cancer Chemother. Rep. (Part 2)", 5,

169-186 (19786), with slight modifications. Tumors are induced in the left flank by s. c.
mjeotlon of 1 X 10° log phase oultured tumor cells (human MDA-MB-468 breast or

‘humian HNS head and neck carcinoma cells) suspended in 0.10 mi RPMI 1640. After

sufficient time has elapsed for the tumors to become palpable (2-3 mm in diameter) the
test animals (athymic mice) are treated with active compound (formulated by dissolution
in DMSO typically at a concentration of 50 to 100 mg/mL followed by 1:9 dilution into
saline or, altematively, 1:9 dilution into 0.1% Pluronic® P105 in 0.9% saline) by the
intraperitoneal (ip) or oral (po) routes of administration twice dally (i.e., every 12 hours)
for 5 consecutive days. In order to determine an anti-tumor effect, the tumor is
measured in millimeters with Vernier oalipers across two diameters and the tumor size
(mg) is calculated using the formula: Tumor weight = (length x _[widﬂ1]’)/2, according
to the methods of Geran, R.., et al. "Protocols for Screening Chemical Agents and

 Natural Products Against Animal Tumors and Other Biclogical Systems®, Third Edition,

Cancer Chemother. Rep., 3, 1-104 (1972). . Results are expressed as peroent
inhibition, aooordlng to the formula: Inhibition (%) = (TUW_ i = TUW,)/TUW, . X
100%. The flank site of tumor implantation provides reproducible dose/response effects
for a variety of chemotherapeutic agents, and the method of measurement (tumor
diameter) is a reliable method for assessing tumor growth rates. =
Administration of the aotive'oompounds can be effected by any method which
enables delivery of the compounds to the site of action (e.g., cancer cells). These
methods include oral routes, intraduodenal routes, parenteral injection (including
intravenous, suboutaneo_us. intramuscular, | intravascular or __infusion).' topical

. administration, etc

The amount of active compound admimstered will, of course, be dependent on
the subject being treated, on the severity of the affiiction, on the manner of

N admini_sn'_ation and on tl1e judgement of the prescribing physician. l-l_oWever an effective
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dosage is in the ralwge of appl'oximately 0.001-100 mg/kg, preferably 1t0 35 mg/kg in
single or divided doses. For an average 70kg human, this would amount to 0.05 to
7 g/day, preferably 0.2 to 2.5 g/day. _

The composition may, for example, beina fonn sunable for oral administration
as a tablet, capsule, pill, powder, sustained release formulations, solution, suspenslon,
for parenteral injection as a sterile solution, suspens|on or. emulsmn, for topical
administration as an ointment or ‘cream or for rectal admlmstratlon as a supposnory
The pharmaceutical composition may be in unit dosage forms suitable for single
administration of precise dosages The pharmaceutioal oomposmon will include a

. conventional pharmaoeutuoel carrier or excipient and a oompound aooordiﬁg to the

invention as an active ingredient. In addition, it may lnclude other medicinal or

pharmaceutical agents, carriers, adjuvants etc.

Pharmaoeutical oomposihons according to the mvention may contain 0.1%-95%
of the oompound preferably 196-70% In any event the composition or formulatlon to
be administered will contain a quantity of active oompound in an amount effectlve to
alleviate or reduce the signs in the subject belng treated, i.e., hyperprollferatlve
diseases, over the course of the treatment

Exemplary parenteral admmlstration forms include solutions or suspenslons of
active oompounds in sterile aqueous solutions, for example aqueous propylene glycol
or dextrose solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various

~ organic solvents. The pharmaoeut'ioal'oomposltions may, if desired, contain additional

mgredlents such as flavorings, blnders. excipients and the like. Thus for oral
administration, tablets oontainmg various excipients, such as citric acid may be
employed together with various dis'ntegrants such as starch, alginic acid and certain

-complex silicates and with blndlng agents such as sucrose, gelatin and acacia.

Additionally, Iubrloe:ling agents such as magnesium stearate sodium lauryl sulfate and

talc are often useful for tabletlng purposes. Solid compositions of a similar type may

also be employed in soft and hard filled gelatin capsules. Preferred materials, therefor,
include lactose or milk sugar and high molecular weight polyetllwene glycols. When
aqueous suspensions or elixirs are desired for oral administration the active compound

: therein may be combined with various sweetening or flavoring agents, coloring matters
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or dyes and, if desired, emulsifying agents or suspending agents, together with diluents

“such as water, etl\anol. propylene glycol, glycerin, or combinations thereof.

Methods of preparing various pharmaceutical 'eompositions with a speoiﬁo

i amount of active oompound are known, or will be apparent, to those skilled in this art.

For examples, see Remington s Pharmaceutical Sclences Mack Publlshlng Company,
Easter. Pa., 15th Edition (1 975)

The hyperproliferative disease treatrnent descnbed above may be applled asa
sole therapy or may involve, i in addition to the actlve oompound one or more other
antitumor substances. Such conjoint treatment may be achieved by way of the
simultaneous, sequential, cycllc or separate dosmg ofthe individual components ofthe
treatment. '

- High pressure liquid chromatography (HPLC) used in the following examples
and preparations was effected according to the following method unless modified in
specific examples. Perkin-Eimer Pecosphere” 3X3C cartridge column (3mm X 3cm, C18;
available from Perkin Elmer Corp., Nomalk. CcT 06859) with a Brownlee (trademark) RP-
8 Newguard precolumn (7 mioron, 3.2mm X 15mm, available from Applied Biosystems
Inc. San Jose, CA 95134) which was previously equilibrated in pH 4.50, 200 mM
ammonium acetate buffer. Samples were eluted using a linear gradient of 0-100%
acetonitrile/pH4.50, 200 mM NH, acetate over 10 minutes with a flow rate of 3.0
mL/min. Chromatorams were generated oVer the range 240-400nm using a diode
array detector. ' ' '

it should be understood that the mventuon is not Iimlted to the particular
embodiments shown and desoribed herein, but that various changes and modifications

may be made without departing from the splrit and scope of the mvention as deﬁned
by the claims. '

henyi)-(6.7-dimethoxyquinazolin-4-yi)-amine hydrochiorid
4-Chloro-8,7-dimethoxyquinazoline (250 mg, 1.12 mmol) and 4-azidoaniline
hydrochloride (200 mg, 1.11 mmoI) ‘were refluxed in _1'0 mL of isopropyl aloohol for 0.5
hour, cooled and filtered to afford solid titie product which wes weshed with 10 mLof
isopropyl alcohol and dried in vacuo, at 70°C, 392 mg (88%); mp 200-205°C (dec).
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| EXAMPLE 2
6,7-Dimethoxyquinazolin-4-vi)-(3-eth hen -amine hydrochloride
4-Chloro-6 7-d|methoxyqumazoline (250 mg, 1.12 mmol) and 3—ethynyl-amllne

(137 mg, 1.17 mmol) were refluxed in 10 mL of |sopropy| alcohol for 0.5 hour, cooled

and filtered to afford solid title product which was washed wrth 10 mL of |sopropyl
alcohol and dried in vacuo, at 70°C, 338 mg (99%) mp 269-270°C
EXAMPLE 3 S
6.7-Dimethoxyquinazolin-4-yi)-{3-(3-hydroxypropyn-1-yijphen -amine

A mixture of (3-bromophenyl)-(6,7-dimethoxyquinazolin-4-yl)-amine hydrochloride
(250 mg, 0.591 mmol), tetrakls(triphenylphosphlne)palladlum (100 mg), propargy! |
alcohol (600 uL), 7 mL of dry, nitrogen purged diethylamine and cuprous iodide (1 0 mg)
was refluxed for & hours, cooled and filtered to afford solid title product which was
washed two times with 2mL of 50% diethylﬁmine methanol; 136 mg. The solid was
recrystallized from methanol to give pure title product after drylng. in vacuo,, at 70°C,
73 mg (37%); mp 267-268°C. |

hydroohlonde

The title product of Example 3 (50 mg, 0.149 mmol), tnphenylphosphrne (60 mg,

0.225 mmol)), phthalimlde (165 mg, 1.12 mmol) and diethyi azodicarboxylate (36 4L,
- 0.228 mmol) were stired at room temperature in 3 mL of dry tetrahydrofuran for 16
. hours The reaction mixture was concentrated to a solid and flash chromatographed
. on silica gel eluted with 15% acetone: methylene chloride to afford pure solid [3-(2-
_ {phthallmldomethyl}-ethynyl)phenyll-(s 7-d|methoxyqumazollne-4-yl)amrne which was

converted to its hydrochloride salt by addition of 1 mL of anhydrous 1M HCI in
methanol followe_d by3mL of isopropyl alcohol. The salt was collected by filtration,
dried and used immediately in the next step; 15 mg. This 15 mg, 0.0323 mmol was
treated with 0.5 mi of hydrazine hydrate and 1 mL of methanol for 0.5 hours. The
reaction mixture was evaporated, in vacuo, and the product isolated by flash
chromatography eluted with 10% methanol in methylene chioride. Pure title product -
was isolated after conversion to its hydrochloride salt with 1 mL of IM HCl in methanol,
preclprtation with isopropyi alcohol and diethyl ether and drymg in vacuo,; 5.6 mg
(47%) mp 275°C dec.
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EXAMPLES
3-Ethynyiphen -(6-nitro uinazolin-4- -amine h drochloride

4-Chloro-6-nitroqumazolme (1 069, 5. OOmmoI) and 3-ethynylaniline (1.00g,5.30

mmol) were refiuxed in 10 mL of isopropyl alcoho_l for 3 hours, cooled and, after 16
hours at room temperature, filtered to afford solid title product which was washed with

10 mL of isopropyl alcohol and dried in vacuo, at 70°C 1.27g (7896), mp 2556-266°C.

- EXAMPLE 6 _

6 7-Dime_tho uinazolin-4-vi)-(4-ethvnyiphenyi)-amine |

~ The title product was prepared in the following three step sequence without
purification of the intermediates. 4-Chloro-6 7-d|methoxyquinazollne (250 mg, 1.113

“mmol) and 4-iodoaniline (268 mg, 1.224 mmol) were refluxed in 10 mL of isopropyl
‘aleohol for 3 hours, cooled to room temperature and filtered to afford solid (4-

iodophenyi)-(6 7-dimethoxyquinazoline-4-Yl)'aminehydrochloridewhichWaswashedwith
10 mL of isopropyl alcohol and dried in vacuo at 70°C, 396 mg (76%). A mixture

- eonsnstlng of (4'-iodophenyl)-(6 7-d|meﬁ|oxyqumazolme-4-y|)amine hydrochlonde (250-

mg, 0.564 mmol), teﬁ'akis(tnphenylphosphme)palladium (50 mg), trimethyisilylacetylene
(160 4L, 1.13 mmol), 4mLof dry, nitrogen purged diethylamine and cuprous iodide (10
mg) was refluxed for 2 hours, cooled and concentrated in vacuo, to afford a residue
which was partitioned between chloroform and 1IN HCL. Solid [4-(2‘-{tnmethylsllyl}-
ethynyl)phenyl]- (6 7-d|methoxyqumazollne-4-yl)am|ne formed at the interface ofthe two
liquid phases and was filtered and dried in vacuo; 170 mg (80%).
[4-(_2'—{Tﬁmethyleilyi} ethynyl)phenyl]-(6,7-dimethoxyquinazoline-4-yl)amine

/(100 mg, 0.265 mmol) and anhydrous potassium carbonate (1 25 mg, 0.906 mmol) were

stired in 3 mL of methanol and 1 mL of water at room temperature for 2.5 hours. The
reaction mixture was concentrated in vacuo, and pertitioned between 20 mL of
chloroform and 20 mL of 1N hydrochioric acid. The organic layer was dried with
magnesium sulfate, filtered and vacuum evaporated to give the titie product which was
triturated with diethyl ether and died in vacuo at 70°C; 81 mg (80%) mp 239°C dec.
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EXAMPLE7 |
6.7-Dimethoxyqui azolm-4- -(3-ethynyl-2-methviphenyi)}-amine
The title product was prepared in the following three step sequence with out

 purification of the intermediates. A mixture consisting of's-broino-z-mét_hylaninhe (1.00
g, 5.37 mmol), tetrakis(t_riphenylphosphine)palladium (200 mg), tﬁmethylsilylaeetylene
| (1.063 g, 10.75 mmol), 10mL of dry, nitrogen purged diethylamine and cuprous iodide

910 mg) was refluxed for 16 hours, cooled and eoncentre:ted in vacuo, to afford a
residue which was patrtitioned between ehloroform and 1N HCL. The orgamc Iayer was
washed with brine, dried with magnesium sulfate and vacuum evaporated to yield a

.resldue, 3-[2‘-(tnmethylsﬂyl)ethynyl]-z-methylamlme ‘which ‘was punﬁed by flash

chromatography on silica gel eluted with 1:1 hexanes: methylene chioride; 200 mg

- (18%).

4Chloro-6,7-dimethoxyquinazoline (104 mg, 0466 mmol) and  3-[2-
(trimethylsilyl)ethinyl]-2-methylaniline (100 mg, 0.491 mmol) were refluxed in 3 mL of
isopropyl alcohol for 16 hour, eooled to room temperature and filtered to afford a
residue of solid {3-[2"- (trimethylsﬂyl)ethynyl]-2'-methylphenyl]} (6,7-
dlmetl'noxyquinezoline-4-yl)em|ne hydreehlonde which was washed with 10 mL of
-|.sopropyl ale_ohol and triturated for 16 hours with diethyl ether. _ Thin layer

- chromatography on silica gel eluted with 8:1 chioroform: methanol indicated thet the

residue was impure preduct. The residue was purified by flash chromatography on
silica gel eluted with 9:1 methylene chioride: methanol to afford after eeneentretien and
drying , in vacuo, pure pfoduet, 64 mg (33%).' The'product was dissolved in 3 mL of
methanol and treated with 64 mg of anhydrous poteSsium carbonate at room

'temperature for 3 hours. The reaction mixture was concentrated in vacuo and

partitioned between 1 N HCI and chioroform. Solid title product formed at the mterfaee
of the two liquid phases and was filtered and dried, in vacuo,; 40 mg (84%) mp 225°C

dee.
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' EXAMPLE 8
(S-Ammogumazolindl-yl) (s-ethmﬂphenﬂ)-amm
(3-Ethynyl-phenyl)-(s-nltro-qulnazolln-4~yl)-a|mne hydrochloride (500 mg, 1.50

- mmol) was dissolved in 10 mL of formic acid and treated porhon-wrse with sodium

dithionite (1.10 g, 6.28 mmol) at room temperature. After 2 hours the mixture was
quenched with 120 mL of water and filtered. The filrate was evaporated in vacuo to a
residue which was dissoived in 100 mL of 1:1 methanol:chloroform, filtered and
evaporated in vacuo to a second residue. This was triturated with 200 mL of 6% sodium
bicarbonate for 30 minutes, filtered,washed with water 'and dried in vacuo for 16 hours.
Flash chromatography on silica gel eluted with ethyl acetate afforded pure (6-amino-

| quinazolin-4-yl)-(3-ethynylphenyl)-amine 140 mg (34%); mp 165 °C dec.

| . EXAMPLE 9
3-Eth henyl)-(6-methanesulfonylaminoquinazolin-4- -amine
The title product of Example 8 (100 mg, 0.384 mmol), pyridine (140 4L, 1.68
mmol) and mothanesulfonyl chloride (891, 1.26 mmol) were refluxed in 10 mL of 1,2-
drohloroethane for 7 hours. The reaction mixture was cooled and evaporated ina

_vao_uo to a residue which was triturated in 10 mL of 1 N HCl, filtered and dried in vacuo

toyield(3-ethynyiphenyl)-(6-methanesutfonylaminoquinazoline-4-yl)amine; 102mg(78%)
mp 248°C dec. |

| PLE 10

3 Ethynviphenyl)-(6,7-methvienedioxyquinezolin-4-yi)-amine hydrochioride

: 4-Chloro-6,7_-rnetl'_|wenadioxyquinazolir_|e (200 mg, 1.04 mmol) and 3-
ethynylaniline (127 mg, 1.0 rrtm_ol) were refluxed in § mL of 'iso_propyl alcohol for 16
hour, cooled and filtered to afford solid titie product which was washed with 10 mL of

isopropyl alcohol and dried in vacuo at 70°C, 266 mg (79%); mp >350°C.

&MPI_.EI 11
6.7-Dimethoxyquinazolin-4- yi-6-m henyl)-amine hydrochloride
The title product was prepared in the following three step sequence without

- purification of the intermediates. A mixture consisting of 4-bromo-2-nitrotoluene (1.50

g, 6.94 mmol) totrakis(tripheriylphosphine)pallac_iium (750 mg), trimethylsilylacetylene'
(3.00 mL, 21.21 mmoi) and cuprous iodide (20 mg) in 20 mL of nitrogen purged, dry
diethwamme was refluxed for 2 hours, cooled and concentrated, in vacuo, to afford a

* residue whroh was partihoned between 100 mL of ethyl acetate and 100 mbL of iINHCL -
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The organic layer was washed two times with 50 mL of 1N HCl followed by brine, dried
with magnesium sulfate and vacuum evaporated to a residue. The residue was

 dissolved in 10 mL of ethyl acetate and diluted with 200 mL of petroleum ether. The

solids were filtered off and the oil, obtained upon vacuum evaporation of the ﬁltrate |
solidified to give 4-[2'-(tnmethylsnlyl)etl'unyl]-z-nrtrotoluene This product was reduced
to the amino product by treatment with iron powder (1.76 g, 98. § mmol) in 30 mL of

- methanol and 6 mL of concentrated hydrochloric acid at 80°C for 2 hours. The cooled |

reactlon mixture was filtered through Celite® and the ﬁltrate was evaporated in vacuum.

The residue was partitioned between ethyl acetate and 5% aqueous sodlum _
bicarbonate. The organic layer was washed with brine, dried with magnesnum sulfate,

ﬁltered and vacuum evaporated to yield an oil, 5-f2- (tnmethylsllyl)ethynyl)-z-
methylanllme whlch solidrfied upon standlng 137 g.

The above product (185 mg, 0.909 mmol) and 4-chlioro-6 7-d|methoxy-
qumazollne (200 mg, 0.890 mmol) were retluxed in tert-butyl alcohol for 16 hours. After
coolmg the reaction mixture was filtered o yield pure [2-methyl-5-(2-
{tnmethylsrlyl}ethynyl)-phenyl]—(s 7-d|methoxyquinazolme-4-yl-ammd1ydrochlondeatter'
washing with ether and_ drying i in vacuum; 326 mg (85%). The trimethyisilyl group was
removed by diséolvin'g the above product in 5 mL of methanol and 1 mL of water and
treatment with potassium carbonate (320 mg). After stirring for 1 hour the mixture was

. filtered and concentrated in vacuo. The_ residue thus obtained was partitioned between

100 mL of methylene chioride and 100 mL of 1N HCI. The aqueous layer was extracted
with an additional 100 mL of methylene chloride. The pooled organic layers were dried _
with magnesrum sulfate, tiltered and vacuum evaporated to a residue which was |
dissolved in anhydrous 1 NHCI in methanol, concentrated and precipitated with ether.
The solid title product was collected by ﬁltratron and washed with diethyl ether then
dried in vacuo at 70°C; 236 mg (88%) mp 266-267°C

MPLE 12

44Chloro-7-nitroquinazol|ne (7.97 g, 38.0mmol) and 3-ethynylamllne (4. 54 g,38.8
mmol) were refluxed in 126 mL of tert-butyl alcohol for 3 hours, cooled to room
temperature and filtered to afford the titie product as a solid which was washed with 10

‘mL of |sopropyl alcohol and dned in vacuo at 70°C, 9.95g (80%); mp 208-210°C dec.
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EXAMPLE 13

- (3-Eth hen -[6-(4'-toluenesulfonyiamino) urnazolin-4- -amine h drochlonde

The title product of example 8 (. 201 mg, 0.774 mmol) and 4—to|uenesulfonyl
chloride (0 441 mg, 2. 31 mmol) were refiuxed in 3 mLof 1 ,2-dichloroethane and 0.6 mL
of pyndme for 5 mrnutee The reaction mixture was cooled to room temperature, |
diluted with 75 mLofethyl acetate and washed two times with 75 mL of water once with
75 mL of 3% sodium bicarbonate and once with 75 mL of brine. The organic layer was
dried with magnesium sulfate, filtered and vacuum evaporated to a residue which was
punfied by chromatography using a Chromatotron (trademark) eluted with ethyl acetate,

| fo afford solid title product 86.7 mg (27%) mp 220-222°C,

EXAMPLE 14
3-Eth henvi)-{6-[2" hthelimido-ethan-f- ulfonylamino uinazolin44-¢ -amine
hydrochlonde '

The title product of example 8 (0 20 mg, 0 768 mmol) and 2-phthalimido-1-
ethanesulfonyl chioride (0.615 mg, 2.25 mmol) were refluxed in 2 mL of 1,2-
dichloroethane. and 0.5 mL of pyridine for 16 hours, cooled to room temperature,
diluted with 100 mL of chioroform and washed with 50 mL of 3% sodium bicarbonate
and 50 mL of brine. The organic layer was dried with magnesium sulfate, filtered and
vacuum evaporated to a residue which was dissolved in minimal methylene chioride
and precipitated with petroleum ether, 188 mg. The precipitate was purified by
chromatography using Chromatotron@ eluted with ethyl acetate, to afford the titie
product as a solid ; 563.4 mg (14%) mp 197 - 200°C.

| . EXAMPLE1S o
S-Ethynyiph uanidinoquinazolin-4-yi)-amine hydrochloride

The title product of example 8, (0.302 mg, 1.16 mmol) and 3,5-dimethyipyrazole-
1-carboxamidine (0.328 mg, 2.36 mmol) were refluxed in 10 mL of 1,2-dichloroethane
and 0.97 mL of acetic acid for 24 hours, cooled to room temperature and ﬁltered to

yield the crude acetate of the title product. The product was dissolved in 35 mL of

methanol and treated with 16 mL of anhydrous 1N HCI in methanol for 16 minutes and
then precipitated with 76 mL of diethyl ether. Solid titie product was collected by
filtration and dried in vacuo at 70°C; 91.2 mg (23%) mp>400°C.
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EXAMPLE 16
_ -Aminoquinazolin-4- -(3-eth henyl)-amine .
. The title product of example 12(1.039 g, 8. 18 mmol) was dlssolved in 50 mL of
tetrahydrofuran, 10 mL of methanol and 5§ mL of chloroform at 50°C. S,odnum_

dihydrc_gen phosphite (Nai-i,POz. 3.822 g, 36 mmol) and 10% palladium on carbon
(0.19 g) were added followed by dropwise addition of 10 mL of water. When 3 mL of

‘water had been added the mixture became noticeably more homogeneous After 1. '
.' hour the mixture was filtered through Celite. The Celite was washed thcrcughly with
 methanol and chlcroform The combined organic solutlons were vacuum evaporated

to a residue which was tnturated with water, 3% aqueous sodium blcarbonate and
ﬂltered The solid title product was washed with water then diethyl ether and dried in
vacuo, 1 054 gm (127%, wet). A porticn of the above product was recrystallized from
a minimum amount of hot ethanol and water to glve. after removal of a small first crop
of impure material, pure title product, (43%), mp 180°C (dec)

_ EXAMPLE 17 ,

(3-Eth enyl)-(7-methoxyquinazolin-4-vi)-amine hydrochicride |

* 4-Chloro-7-methoxyquinazoline (274 mg, 3.72 mmol) and 3-ethynylaniline (436

'mg. 3.72 mmol) were refluxed in 15 mL of tert-butyl alcohol for 3 hours, cooled and
filtered to afford solid title product which was washed with 10 mL of iscpropy| alcohol

and dned in vacuo at 70°C, 977 mg (84%); mp 229-231°C.

MPLE 18 . -
(S-Carbom'ethomuinazolin-tt-y!) -{3-ethynyiphenyl)-amine hydrochioride
4-Chloro-6-carbomethoxyquinazoline (100 mg, 0.450 mmol) and 3-ethyny|an|I|ne :
hydrcchlcride (63.4 mg, 0.456 mmol) were refluxed i in 2 mL of tert-butyl alcohol for 2
hours, cooled, dlluted with 2 mL of |scprcpy| alcohol and filtered to afford solid title
product which was washed with 10 mL of diethyl ether and dried in vacuo, at 70°C,
122 mg (80%); mp 232-233°C (dec) '
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- ' EXAMPLE 1 _ o .
- {7- Carbomethox_ygumazolm-d—y!) (Mhmlghenyl)-amine hydroohlorid
4-Chloro-7-carbomethoxyquinazoline (202 mg, 0.907 mmol) and 3-ethynylamlme _

- (110 mg, 0.939 mmol) were refluxed in 4 mL of tert-butyl alcohol for 2 hours, cooled,
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diluted with 4 mL of isopropyl aloohol and filtered to afford solid title product which was
washed with 10 mL of dlethyl ether and dried , in vacuo, at 70°C, 248 mg (80%), mp
219.5-221°C, ' )
| o EXAMPLE 20
6-,7-Bis-{2-methoxyethoxy)-quinazoiin-4-yi]-(3-ethynyiphenvllamine hydrochioride
3-Ethynylaniline (37 mg, 0.32 mmol.), and 4-chloro-6 7-b|s-(2-metl'\oxy-ethoxy)-

~ quinazoline (90 mg, 0.29 mmol) were added to |sopropanol (1 5 mL) oontalmng pyridine

(25 L, 0.32 mmol) and the mixture was refluxed 4 hours under an atomospher of dry
nitrogen. The solvent was removed , in vacuo, and the residue partitioned between
10% methanol in CHCI, and saturated aqueous NaHCO,. The organic phase was dried
over Na,SO,, fitered and concentrated. in vacuo. The residue was fiash

- chromatographed on silica using 30% ‘acetone in hexanes to afford 81 mg of the free

base of the tltle product as a pale yellow solid. The free-base was dissolved in a '
minimum volume of CHC,, diluted with several volumes of ether, and titrated with 1M
HCI in ether to precipitate the title product as its hydrochloride salt; 90 mg; 71%; mp
228-230 °C. :
. EXAMPLE 21
3-Azido henvl)-(6.7-dimethoxyquinazolin-4-yl)amine

 4-Chloro-8,7-dimethoxyquinazoline (5.01 g, 22.3 mmol) was added in portions,
over 1.5 hours, to m-phenylene'diamine (2 66 g, 24.6 mmol) in refluxing isopropanol
(100 mL) under an atmosphere of dry nltrogen After the addition was complete the
mixture was heated at reflux for 4 hours. The mixture was cooled to 20°C, and the
precipitate was filtered, washed \mth chilled lsopropanol and dned in vacuo to afford
6.97g(93%) of(s-ammophenyl)-(s 7-dimethoxyqumazolln-4-yl)am|ne hydrochlonde (LC-
MS: 297 (Ml-l*') To a solution of the above product (50 mg, 0.169 mmol) in 80% acstic
aoldIH,O (2 mL), at 0°C, was added a solutlon of NaNOz (18.4mg, 0. 188 mmol) in H,O
(100 pl). After stiming 10 minutes at 0°C a solution of NaN3 (12 mg, 0.185 mmol) in

H,0 (100yL) was added. The mlxturewas allowed to warm to 20°C and stirred for 1.5

hours. The reaction mlxture_was Iyophllized and the residue partitioned between ethyi
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acetate and saturated aqueous NaHCO;, The organic phase was wahsed further with
brine, dried over Na,SO,, filtered, and concentrated , in vacuo,. Rectystallization from
CHCl /hexanes afforded 36 mg of the title product asa whrte solid; mp 110-1 13°C.
EXAMPLE 22 :
3-Az_ido—5-¢hloro' henyl)-(6.7-dimethoxyquinazolin-4-yl)amine
4-Chloro-6,7-dimethoxyquinezoline (200 mg, 0.89 mmol) and S-amirio-3-

chloroaniline (263 mg, 1 78 ‘mmol) were combined in |sopropanol (3 mL) and heated

to refiux for 16 hours under an attmosphere of dry nitrogen. After cooling to 20°C the
mixture was diluted with methanol (6 mL) and the resultnng precipitate was filtered and
dried, in vacuo, to afford 252 mg (77%) of (3-ammo-5-chlorophenyl)-(6 7-

dlmethoxyquinazolln-4-yl)amme hydrochloride (mp. 298-301°C; LC-MS: 331 (MH+))

A portion of this product (176 mg, 0.476 mmol) was dissolved in 80% acetic ac':wl/_H2
(12 mL), cooled to 0°C, and a solution of NaNO, (36 mg, 0.516 mmol) in H,0 (300 pi)

- was added. The solution was stired for 10 minutes at 0°C and NaN, (33 mg, 0.50
“mmol) in H,0 (300 4L) was added. The reaction mixture was allowed to warm to 20°C
 and stired 16 hours. The resulting precipitate was filtered and dissolved in 10%

methanol in CHCl, and the solutlon was washed with saturated aqueous NaHCO,, and
brine, dried over Na,SO,. filtered and concentrated in vacuo to yield 59 mg (35%) of
the title product as a yellow solid; mp 205-206°C.
, EXAMEg 23
3-Ethynyiphenyl)-{6-methanesulfonyl-quinezolin-4-vi)-amine hydrochloride
6-Methanesu|fonyl-quinazolin4one (200 mg, 0.89 mmol), fﬁphényl phosphine
(566 mg, 2.16 mmol) and carbon tetrachloride (815 4L, 8.2 mmol) were refiuxed in 3
mL of chloroform for 3.5 hours. The solvent was vacuum evaporated to éﬁord_ aresidue.
This was dissolved in § mL of isopropyl ﬂeoholhnd s-ethynyl'aﬁiline (156 mg, 1.33
mmol) and heated at reflux for 16 hours The cooled .reaction mlxture was
filtered,washed with a mlmmum of cold isopropyl alcohol and dried in vacuo at70 °C

for 16 hours to afford pure title product; 63 mg (20%) mp 281-282 °C.
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_ ~ EXAMPLE24 _
6-Ethansulfanyl-quinazolin-4-yi)-(3-ethynviphenvi)-amine hydrochloride |
6-Ethanesulfanyl-qurnazolm-4—one (100 mg, 048 mmol), triphenyl phosphrne

'(305 mg, 1.16 mmol) and 3 mL of carbon tetrachlonde were refluxed for 16 hours The

solvent was vacuum evaporated to afford a resrdue This was dissolved in § mL of
isopropyl alcohol and 3-ethynylaniline (68 mg, 0.58 mmol) and heated at reflux for 1

‘hour. The eooled reaction mixture was filtered, washed with a minimum of cold

isopropy! alcohol and dried in vacuo at 70°C for 16 hours to afford pure title product,
70 mg (42%) mp 239-40°C
. EXAMPLE 25 _
6 7-Dimetho uinazolin-4-yi)-(3-ethynyl-4-fiuoro-phen ine hydrochioride
4-Chloro-6 7-d|methoxyqulnazoline (500 mg, 2.23 mmol) and 3-(2'-tﬁmethyls|ly|-

: ethynyl)-4-ﬂueroaniline (507 mg, 2.44 mmol) were refluxed in 5 mL of tert-butyl aleohol
~ for 16 hours, cooled ‘and filtered to afford solid (6, 7-d|methoxy-qumazol|n-4-yl) (3-

ethynyl-phenyl)-emine hydrochloride which was washed with 10 mLof isopropyl alcohol
and dried in vacuo at 70 °C, 832 mg (83%). This was reacted in 10 mL of methanoi and
1 drop of water containing 250 mg of potassium carbonate for 3 hours. The mixture
was filtered and the filtrate vacuum e\raoprated This residue was triturated for 1 hour
with 1 N hydrochloric acid, filtered and washed with a mmlmum amount of water then
methanol and dried in vacuo; 508 mg (63%) mp 229°C dec. ' '

3-(2‘-Tnmeﬂ1ylsr|yl—ethynyl)-4-ﬂuoroaniline, used above, was prepared from 3-

- bromo-4-flucroaniline (7.0 gm, 36.8 mmol) teh'akrs(tnphenylphosphlne)palladlum (14

gm), trimethylsrlyl-eoetylene (7.2 gm, 74 mmol) and cuprous iodide (40 mg) in 140 mL
of nitrogen purged dry diethylamine at reflux for 16 hours. The cooled reaction mixture
was filtered through Celite and the Celite washed with ether. The combined filtrates
were vacuum evaporated to a reeidue which was purified by flash chromatography on
silica gel eluted with 35% hexanes in methylene chloride. Fractions confaini_ng the pure
3-(2-trimethylsilyl-ethynyl)-4-fiuoroaniline were vacuum evaporated to a residue and

-used without further purification.
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B PLE 26
(6.7-Dimethoxy-quinazolin-4-yl)-(3-propyn-1-yiiphenyl)-amine h drochloride
_ '4-Chloro-6,7-d_|methoxyqulnazol|ne (685 mg, 2.60 mmei) and 3-(propyn-1-
yl)aniline (361 mg, 2.74 mmol) were refluxed in § mi of tert-butyl alcohol for 16 hours,
cooled and fitered to afford solid (6, 7-d|methoxy-qu|nazo||n-4-yl) [3-(propyn-1-

' yl)phenyl)]-amlne hydrod'\londe which was washed with 5§ mL of |sopropyl alcohol and
- 25 mL of ether then dried in vacuo at 70 °C, 869 mg (94%); mp 260-261 °C.

- &-(Propyn-1 -yl)aniline, used above, was prepafed from S-bromo-nitrebenzene in

'four steps. 3-Bromo-nitrobenzene (5.0 gm, 24.7 mmol),

_tetrakis(triphenylphosphine)palladium (1.0 gm), trimethyisilyl-acetylene (3.6'gm, 37
mmol) and cuprous iodide (20 mg) in 20 mL of nitrogen purged, dry diethylamine at
reflux for 16 hours. The cooled reaction mixture was vacuum evaporated, diluted with
50 mL of methylene chloride and 50 mL of 1 N hydrochloric acid and filtered. The
orgamc layer was collected and dried with magnesium sulfate filtered and vacuum

~evaporated to a residue. The 3-tnmethylsllylethyny|n|trobenzene was purified by flash

chromatography on silica gel eluted with 2:1 hexanes: methylene chloride. Fractions

~ containing the pure material were vacuum evaporated to afford pure 3-trimethyisilyl-
. ethynyl nitrobenzene (4.6 gm). 4.0 gm of this were dissolved in 30 mL of methanol and
1 drop of water containing 1.16 gm of potassium carbonate. After one hour the mixture

was vacuum evaporated and diluted with 100 mL of methylene chloride. The organic
layer was washed with 100 mL of 1N hydrochloric acid, dried with magnesium sulfate,
filtered and vacuum evaporated to a residue (2.96 gm) 790 mg of this was dissolved
in 10 mL of benzene and treated with finely pulverized 87% potassium hydrox|de (377
mg, 5.91 mmol), methyl iodide (2 mL) and 10 mg of 18-Crown-6 (Aldnch) at reflux for
16 hours. An additional 0.5 mL of methyl iodide were added and the reflux continued

 for an additional 2 hours. The cooled reaction mixture was vacuum evaporated to a

residue which was diluted with 100 mL of methylene chioride and washed with 100 mL
of 1 N hydrochioric acid, dried with magnesium sulfate, filtered and vacuum evaporated
to an oil. This was purified by flash ehromategiaphy on silica gel eluted with 1:1
hexanes methylene chioride. Fractions oontainlng pure 3-(propyn-1 -yl)-mtrobenzene
were vacuum evaporated to an oil which was used without further purtficahon. 530 mg
(61%). 3-(Propyn-1-yl)-nitrobenzene (530 mg, 3.3 mmol), iron powder (400 mg, 7.27
mmol), 3 mL of concentrated hydrochloric acid and 10 mL of methanol were refiuxed
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for 1 hour. The reaotron mixture was filtered and vacuum evaporated to a solld which
was partitioned between 100 mL of methylene chloride and 100 mL of 1 N sodium
hydroxrde The two phases were filtered and then the orgamo phase was separated

 dried with magnesium suifate, filtered and vacuum evaporated to an oil whroh was used

directly in the preparatlon of the title product; 321 mg (78%).
- E M&Eﬂ
6.7-Bis- 2-metho -etho quinazolin-4-yi]-(3-ethynvi-4-fiuoro hen -amine
'hydroohlond '
4-Chloro-6 7-bis-(2-methoxy-ethoxy)-qurnazol|ne (140 mg, 0.446 mmol) and 3-
ethynyl-4—ﬂuoroamline (66 mg, 0.452 mmol) were reacted in refluxing isopropanol (3mL)

residue was partitioned between CHCIs and saturated aqueous NaHCO,. The organlo
extracts were washed with bnne, dried over Na,SO,, filtered and concentrated | in vacuo.

The crude product was ohromatographed on silica using 40% acetone/CH,CI, to
provide 116 mg of the pure title product as lts free base. This oil was dissolved in a
minimum volu_me of CHCI,, diluted with several volumes of ether and titrated with 1M

*'HCl in ether to precipitate the title product as a white solid (99 mg; 50%; M.P. 170190
°C (dec); LC-MS: 412 (MH*); anal. RP18-HPLC RT: 4.33 min.).

EXAMPLE 28 .
6.7-Bis-(2-methoxy-ethoxv)-quinazolin-4-vil-(5-ethynyi-2-methvi-phenvi)-amine
hydrochloride '

4-Chioro-8,7-bis-(2-methoxy-ethoxy)-quinazoline (163 mg, 0.49 mmol); pyridine
(40 pL) and 3-sthynyl-6-methyianiline (71 mg, 0.54 mmol) were reacted in DMF (3 mL)

&t 110 °C under an atmosphere of N, for 36 hours. The solvent was removed in vacuo

and the residue was partitioned between CHCI, and saturated aqueous NaHCO,. The
organic extracts were washed with brine, dried over Na,SO,, filtered and concentrated
in vacuo. The crude product was chromatographed on silica .using 40%
acetone/CH,C, to provide 40 mg (19%) of pure product es its free base. This oll was

_dlssolved in & minimum volume of CHCl,, diluted with several volumes of ether, and |

triturated with 1M HCl in ether to preolpltate the title product as a white solid (M.P. 170-
185 °C (dec); LC-MS: 408 (MH*); anal. RP18-HPLC RT: 3.93 min.).
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_ . EXAMPLE 29
6.7-Bls- 2-chloro-etho: uinazolin-4-yi]-{3-eth hen ine _hydrochloride

4-Chloro-6 7-b|s-(2-chloro-ethoxy)-qumazolme (600 mg, 1.87 mmol) and 3-
ethynyl-amlme (219 mg, 1.87 mmol) were re_acted in refluxing isopropanol (15 mL) under
an atmosphere of N, for 2.5 hours. The mixiure was cooled to 20 °C and the
precipitated product was filtered, washed with isopropanol and ether and dried in
vacuo. (707 mg; 86%; M. P. 230-240°C (dec), LC-MS: 402(MH*), anal. RP18-HPLC RT:
5.35 min. ). ' '

- o EXAMPLE 30 .

6-(2-Chloro-ethoxy -7# 2-methoxy-ethoxy)-quinazolin-4-yi]-(3-eth hen
amine hydrochloride |

~The title product was prepared from 4-chIoro-6-(2-ohloro-ethoxy)-7-(2-rnethoxy—
ethoxy)-qurnazolrne (399 mg, 1 26 mmol) and 3—ethynyl-amhne (147 mg, 1.26 mmol) as

~ described for Example 29. (515 mg, 94%; M P. 215-225°C (dec), LC-MS: 398 (MH");

anal FIP‘IS-HPLC RT: 4. 85 min.).
PLE 31
. 67Bis 2-aeeto y-stho 3-ethynyi-phenyviamine)- quinazoline

The title product of Example 29 (200 mg, 0.456 mmol) was treated with cesuim
acetate (1.75 g, 9.12 mmol) in DMF (3 mL) at 120°C under an atmosphere of N, for 16
hours. The reaction mixture was partitioned between brine and CHC,, and the organic
extract was washed with brine, dried over Na,SO,, filtered and concentrated in vacuo
to afford an oil (277 mg) which was recrystallized from CHZCI / hexane. (1 84 mg; 90%;
M.P. 137-138 °C; LC-MS: 450 (MH*); anal. RP18-HPLC RT 4, 64 min)

. : EXAMPLE 32 o o
2:04-(3-Ethyny-phenlemine -7-(2-hydroxy-sthoxy)-quinazolin-6-yio -ethanol
hydrochloride '

67-Bls-(2-aoetoxy-ethoxy)-4—(3—eﬂ1ynyl-phenyl—ammo)—qwnazollne (199 mg, 0.443

' mmol) in methanol (3 mL) was treated with 7M aqueous KOH (0.25 mL). The mixture
-was stirred at 20°C for 2 hours. before removing the solvent in_vacuo. The solid

residue was washed with water to remove salts, and dried azeotroploally by dissolution

* two times in acetonitrile and oonoentratlon in vacuo to afford 116 mg of title product as

its free base This matenal was oonverted to its HCl salt aooordrng to the method used
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in Example 28 (115 mg, 65%; M.P. 216-218°C (dec) LC-MS 366 (MH*), anal. RP18-
HPLC RT: 308m|n) .
_ . EXAMPLE 33 ,
2-Acetoxy-etho 3-eth henylamino)-7. 2-metho -etho i.unazollne
The title product of Example 30 (160 mg, 0. 368 mmol); was treated with cesium
acetate (707 mg, 3.68 mmol) in DMF (3 mL) at 120°C under an atmosphere of N, for

16 hours. 'The_ reaction mixture was partitioned between brine and CHCl,, and the
organic extract was washed with brine, dried over Na,SO,, filtered and concentrated in

vacuo to afford a residue (285 mg) which was recrystallized from ethylacetate/ hexane.
(134 mg; M. P. 84-87°C; LC-MS: 422 (MH*); anal. RP18-HPLC RT: 4.38 min.).
: EXAMPLE 34
 [Z-(2-Chloro-etho _xy)_-s-_(a-methog-emog)guinazolin-tl-ﬂ|-(3-ethmyk
phenyi)-amine hydrochloride | -
This product was prepared from 4-chloro-7-(2-chioro-ethoxy)-6-(2-methoxy-
ethoxy)-quinaioline (600 mg, 1 .89 mmol) and 3-ethyhyl-aniline (1 47 mg, 1.26 mmol) as
described for Example 29. (737 mg; 90% M.P. 225-235°C (dec). LC-MS: 398 (MH*),

~ anal. RP18-HPLC RT: 489 mm)

EXAMPLE 35 .
7-{2-Aceto y)-4-(3-eth enylamino)-6-{2-metho: uinazoline

The title product of Example 34 (160 mg, 0. 368 mmol); was treated with cesium

. acetate (707 mg, 3.68 mmpl) in DMF (3 mL) at 120 °C under an atmosphere of N, for

16 hours. The reaction mixture was partitioned between brine and CHCl,, and the
organic extract was washed with brine, dried over Na,SO,, filtered and concentrated in
vacuo to afford a residue (288 mg) which was recrystallized from ethyl acetate /
hexanes. (134 mg; M.P.134-135 °C; LC-MS: 422 (MH*); anal. RP18-HPLC RT: 4.43
mln)
EXA MPLE 38

| 3-Eth henylamino)-6-{2-methoxy-ethoxy)-quinazolin-7-yl-oxy}-ethanol
hydrochlorid | | |
The title product of Example 35 (149 mg, 0.354 mmol) in methanol (3 mL) was

treated with 5M aqueous KOH (0.25 mL). The mixture was stired at 20°C for 30 .

r_ninutes_ before removing the solvent in vacuo. The solid residue was wgsh_ed with
water to remove salts, and dried azeotropically by dissolution two times in acetonitrile
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and concentration_in vacuo to afford 100 mg of title product as its free base. This
material was converted to its HCI salt according to the method used in Example 28 (87
mg; 59 %; M.P.230-236 °C (dec); LC-MS: 380 (MH*); anal. RP18-HPLC RT: 3.42 min.)

EXAMPLE 37

quinazolin-4-yi}-amine dihydrochloride - |
The title product of Example 34 (110 mg, 0.253 mmol) in DMF (2 mL) was

- treated with N-methyl-piperazine (281 4L, 2.53 mmol) at 110 °C for 16 hours. The
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reaction mixture was partitioned between CHCI, and saturated aqueotis NaHCO,. The

organic extracts were washed with brine, dried over Na,SO,, filtered and concentrated

in_vacuo. The crude product was chro;natographed_ on silica using 16%

' metl‘ianoll_CHzCI; to provide 56 mg of pure product as its free base. This white solid

was dissoived in a minimum volume of CHCI,, and titrated with 2 equivalents of 1M HCI
in ether o precipitate the titie product as a white solid (65 mg; 48 %; M.P. 130-142 °C
(deé); LC-MS: 462 (MH*); anal. RP18-HPLC RT: 3.69 min.).
- EXAMPLE 38 |
3-Ethynyl-phenyi)-[7- -imldazol-1 -etho -6- 2-metho, -etho uinazolin-4-
vi:amine dihvdrochloride |
‘The title product from Example 34 (110 mg, 0.253 mmol) in DMF (2 mL) was

treated with imidazole (172 mg, 2.53 mmol) at 110 °C for 48 hours. The reaction

mixture was partitioned between CHCI; and saturated aquéous NaHCO,. The organic
extracts were washed with brine, dried over Na,SO,, filtered and concentrated in vacuo.

.The crude proddct (119 mg) was chromatographed on silica using 10%

methanol/CH,CI, to provide 85 mg of pure title product as its free base. This white
solid was dissolved in a minimum volume of CHCI,, and titrated with 2 equwalents of
1M HC! in ether to precipitate the title product as a white solid (35 mg; 75 %; M.P. 220-

227 °C (dec); LC-MS: 430 (MH"); anal. RP18-HPLC RT: 3.76 min.).
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yil-amine dihydrochioride
- The title product of Example 30 (110 mg, 0.253 mmol) in DMF (2 mL) was

treated with imidazole (172 mg, 2. 53 mmol) at 110 °C for 48 hours. The reaction

mixture was partitioned between CHCI, and saturated aqueous NaHCO,. The organic
extracts were washed with brine, dried over Na’,SO“' fiitered and concentrated in vacuo.
The crude product (125 mg) was ‘chromatographed on silica using 10%
methanol/CH,Cl, to provide 86 mg of pure title product as its free base. This white
solid was dissolved in a minimum volume of CHCI;, and titrated with 2 equivalents of

1M HCl in ether to preoipltate the title product as a whlte solid dlhydrochloncle sait (95

* mg; 78 %; M.P. 85-100 °C (dec); LC-MS: 430 (MH*); anal. RP18-HPLC RT: 4.13 min.).

15

EXAMPLE 40

3-Eth hen 2-methoxy-etho 2-morpholin-4-v-etho, uinazolin-4-
yll-amine dihvdrochloride | | .

The title product from Example 30 (107 mg, _0 245 mmol) in DMF (2 mL) was
treated with morpholine (214 4L, 2.45 mmol) at 80°C for 24 hours. The reaction -
mixture was partitioned between CHCl, and saturated aquedus NaHCO,. The organic
extracts were washed with bnne, dned over Na,SO,, filtered and oonoentrated in vacuo.
The crude product (168 mg) was chromatographed on sllica using 7.5%
methanol/CH,Cl, to prowde 65 mg of pure title product as its free base. This white

- solid was dissolved in a minimum volume of CHC,, and titrated with 2 equivalents of

~IMHCI in ether to precipitate the title product as a white solid (88 mg; 59 %; M.P. 115-

25

130 °C (dec); LO-MS: 449 (MH"); anal. RP18-HPLC RT: 4.00 min.).
: EXAMPLE 41 : :
2 Eth ohenylamino)-7-(2-methoxy-ethoxy)-quinazolin-6-yioxy]-ethanol
hydrochloride - | | |
' The title product from Example 33 (149 mg, 0.354 mmol) in methanol (3 mL) was

“treated with 5M aqueous KOH (0.25 mL). The mixture was stired at 20°C for 30

minutes before retnoving the solvent in vacuo. The solid residue was washed with
water to remove salts, and dried azeotropically by dissolution two times in acetonitrile

" and concentration_in vacuo to afford 85 mg of titie product as its free base. This
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material was convéﬂed to its HCI salt according to the method used in Example 28 (89

' mg; 61 %; M.P.190-215 °C (dec); LC-MS: 380 (MH"); anal. RP18-HPLC RT: 3.66 min.).

| - EXAMPLE 42
6.7-Diethoxy-quinazolin-4-yl)-(3-ethynyl-phenyi)-amine hydrochloride
6,7-Diethoxyq0inazblin—4—oné (120 mg, 0.512 r;im_ol), triphenylphosphine (295
mg, 1.126 mmol) aﬁd 3 mL of carbon tetrachloride were refluxed for 16 hours. the

- reaction mixture was concentrated in vacuo to a residue which was diluted with amL
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of isopropyl alcohol and 3-ethynylaniline (66 mg. 0.563 mmol) and refluxed for 3 hours.
The cooled reaction mixtufe was filtered to afford solid title product which was washed
with 10 mL of |sopropy| alcohol and dned in vacuo at 70°C 140 mg (75%) mp 269-
270°c |
| . ’ EXAMPLE 43 :

6.7-Diethoxy-quinazolin-4-yi)- -2-methyl- hen -amine hydrochloride

4-Chloro-6 7-dieﬂ10xyquinazollne (200 mg, 0.792 mmol) and 3-(2-
triméthyls;lylethynyl-2-m_ethyl—amlme (168 mg, 0.871 mmpl) in 4 mL of tert-butyl alcohol |
was refiuxed for 16 hours. The cooled reaction mixture was diluted with 5 mL of ethyl
stherandfilteredtoaffordsolid (6 7-diethoxy-qulnazolln-4-yl)-(3-(2'-tnmethylsily|-ethynyl)-

2-methyl-phenyl)-amine hydrochloride which was washed with 10 mL of ethyl ether and
dried in vacuo at 70°C. This material was desilated directly by treatment with 2 mL of

r_hethanol odntaining 1 drop of water and 100 mg of potassium carbonate for 0.5 hours.

‘The heterogenedus reaction mixture was filtered through Celite and vacuum evaporated

to a residue which was dissolved in excess 1 N HCl in methanol, precipitated with ethyi
ether, filtered and dried in vacuo at 70°C to afford the title product; 160 mg (75%), mp

. 258-269.6°C.
o5

EXAMPLE 44
3-Ethynyl-ph (6-m uin olln-4- -amine hydrochlorid
6-Methy|-quinazolm-4—one (350 mg, 2.18 mmol) was added to a suspension of

- polymer-supported tﬂphenylphosphlne (from Fluka, 3.63 g of about 3 mmol P/g resin;

10.9 mmol) in a mixture of CCl, (3.35 g, 21.80 mmol) and 1,2 dichloroethane (10 mL).
The mixture w@s heated to 60°C for 2 hours and then the polymer was femoved by

_ filtration and washed with dichldroéthane._ The filtrate was collected in a flask
_containing 3-ethynyl-aniline (0.644 g 2.18 mmol) and concentrated to 5 mL by
 eveporation. After 4 hours refiux under N,, followed by cooling to 20°C, the titie product
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was collected by ﬁttration (551 mg; 86%; M.P. 256-257°C; LC-MS: 260 (MH"); anal. RP- |
HPLC RT: 4.41 min). |

ethy_lsUIfanyj}-grogionic acld ammonium salt

The title product of Example 34 (150 mg, 0.34 mmol) was added toa solutlon
of thiolactic acid (100 pL, 1.14 mmol)_ and KOH_ (150 mg, 2.7_mmol) in degassed DMF
(5 mL)/ H,0 (0.5 mL). The reaction mixture was stirred at 50°C under an atmosphere

of N, for 72 hours and then cooled to room temperature. The pH of the mixture was

adjusted to about 4.0 with acetic acid and then pariitioned between CHCI, and brine.

The organic extracts were washed with bnne, dried over Na,SO,, filtered and
concentrated in vacuo. The crude product was purrﬁed by preparative RP18 HPLC
utilizing a gradient of 16% to 100% CH,CN/pH 4.5, 50 mM ammomum acetate followed
by lyophilization of the appropriate pure fractions to afford the title product (28 mg,_

18%; M.P. 95-103°C (dec); LC-MS: 468 (MH*); anal. RP-HPLC RT: 357m|n)

EXAMPLE 46

ethylsu ic acid ammonium s
The title product was prepared from the title product of Example34 and

mercaptoacetic acld aecerding to the method of Example45 (3%; LC-MS: 454 (MH*);
~ anal. RP-HPLC RT; 3.37 min).

.Q‘AMH-E_‘E |
4-(3-Eth henylamino)-6-(2-metho sthoxy)-quinazolin-7-ol
This prodtrct was Isolated as a more Iipophilic product (by preparaﬁtre RP18
HPLC) from the reaction used to generate the title product of Example46 (5% LC-MS:
336 (MH*), anal. RP-HPLC RT: 3.60 mln) '
EXAMPLE 48 _ _
S-ethynyl-phenyi)-[7-(2 etho -etho -6-vin 0! uin_azolin-4- -amine_and

hydrochloride . | |

© Thetitle product of Example 30 (107 mg, 0.245 mmol) was treated with sodium
ethoxide (0.582 mmol) in refluxing ethanol (3 mL) for 24 hours. The solvent was
removed in vacuo and the product was isolated by flash chromatography on silica
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using 10% aa:ek:h'ne/CHzclz to provide so'mg of the 6-vinyloxy product (33%; M. P. 113

- 114°C; LC-MS; 362 (MH*), anal. RP-HPLC, RT: 4.84 mm) The 6-(2-ethoxy-ethoxy)

derivative eluted as a more polar product (46 mg) and was converted to its HCI salt

_ according to the prooedure descnbed for Examplezs (43%; M.P. 220-225°C (dec); LC-
MS: 408 (MH*); anal. RP-HPLC RT: 4.35 min).

. EX_AMPLE 49 _

4- _3-Eih phenylamino)-7-(2-metho oxy)-quinazolin-6-ol _h dr_ochloride
. (3-Ethyhyl-phe,ny|)-[7-(2-metl'|oxy-ethoxy)-6-vinyloxy-quinazolin-_4-y|]amine (20
mg; from Example 48) was hydrolyzed by treatment with 6M HCI / methanol (30:70; 3
mL) at 50°C for 5 days. The solution was concentrated in vacuo and the residue was
partitioned batween CHCI3 and brine at a pH of about 7. The organlc ‘extracts were
washed with brine, dried over Na,SO.. filtered _and concentrated in vacuo to afford the
title product as ils'free base (15 mg); which was converted to its HCI salt according to
the procedure described for Example_ 28 (M.P. 135-160°C (dec); LC-MS: 336 (MH*);
anal. RP-HPLC RT: 8.77 min). | | |

. B EXAMPLE 50 |

1-{2. i 2-metho oxy inazolin-7- -ethyl}-
1H-pyridin-4-one hvdrochloride | N '

‘NaH (30 mg of 60% in mineral oil, 0.77 mmol) was added to anhydrous DMF
(2.0 mL) followed by pyrid-4-one (79 mg, 0.83 mmol). The mixture was stirred 40
minutes at 22°C until all solids dissoived and the evolution of H, ceased. The title
product of Example 34 (120 mg, 0.28 mmol) and tetrabutylammonlum iodide (15 mg)
were added and the reaction mixture was stirred at 22°C for 7 days under N,.

' Additional pyrid-4-one (79 mg) and NaH (30 mg of 60%) were dissolved in DMF (2 mL)

and the solution was added to the reaction rmxture After another 4 days starring the
mixture was partitioned between CHC, and brine The organic extracts were dried over
Na,SO,, filtered and coneentrated in vacuo. The crude product was punfied by flash

chromatograp_hy on silica utilizing 10% methano_ll CH,Cl, to afford 65_mg of the free

base of the title product which was converted to the mono-hydrochioride salt aéoording
to the prooedure described for Example 28 (66 mg, M.P. 240-248°C (dec) LC-MS: 457
(MH“), anal. RP-HPLC RT: 3.23 min)
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- EXAMPLE 61 - |

1:{2-'[4(&EmmMenﬂamlno);?;(z-mﬂog—eﬂwog)guinazdlin—d—y_log ]-ethvi}-
1H-p_yLi' din-4-one hydrochlond | |

The free base of this product was prepared from the title product of Exampleso
and the sodium salt of pynd-4~one as described for Example §0. The free base was
isolated by flash chromatography with 15% me"tl‘nanol/(:HCls and converted to the title
product according to the prooedure described for Example 28 (32% M.P. 156-168°C
(dec); LC-MS: 457 (MH"*); anal. RP-HPLC RT: 3.46 min).

| MPLES2

3-Ethynyl-phenyl)-(6-methoxy-quin zoli -amine hydrochloride

A 25 mM solution of 6-methoxy-3H-quinezolin-4-one in 1,2-dichloroethane was
added to polymer-supported triphenylphosphine (from Fluka, about 3 mmol P/g

polymer; 2.5 mol equiv) and carbon tetrachloride (100 mole equiv). The reaction mixture
~ was heated, with shaking, at 60°C for 21 hours, cooled to 22°C, and a 30 mM solution

of the S-ethynylaniline (1.5 mole equiv) in t-butanol was added. The resulting mixture
was then heated, with shaking, at 60°C for 18 hours followed by cooling to 22°C. The
polymer was fitered off and washed twice with methanol. The methanol washes were

‘added to the fitrate and the solution was concentrated in vacuo to afford the fitle
~ product (73%; LC-MS: 276 (MH*); anal. RP18-HPLC RT: 56.82 min). For these cases

the analytical RP18-HPLC system consisted of a Waters 717 (trademark) autosampler,
Waters 996 Photodiode Array Detector (trademark), and Waters 600 quartemnary solivent
delivery system, and was controlied by Millennium (trademark) software. The allquots
of samples were chromatographed using a linear gradient of 0% to 100% acetonitrile/
0.2 M ammonium acetate buffer (pH 4. S)Iover ten minutes &t a flow rate of 3 mi/min.
using a Perkin-Eimer Pecosphere (trademark) (3mm X 8cm) C18 column.

The compounds of Examples 53-94, as their hydrochlonde salts, were prepared
in an analogous manner to that of Example 52 from the appropnate 3H-quinazolin-4-
one derivative and 3-sthynyi-aniline: | | |

LC-MS | HPLC RT

Example " Product | % Vield @H+) | (mins)

53 (6-Ch|oro-quinazolin-4-y|)-(3-ethynyl- | 60 280,282 6.44
: phenyl)-amme _ _ - _
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o : : . LC-MS | HPLCRT
Example Pm_:luct - | % Yield | (MH+) | (mins)
54 [[7-Chloro-6-(2,5-dichioro-phenyisuifanyl)- 51 |456,458] 8.74
: quinazolin-4-yl]-(3-ethynyi-phenyi)-amine '
55 |7-Chloro-4-(3-ethynyl-phenylamino)- 12 |305,307| 651
' quinazoline-6-carbonitrile
66 [6-Bromo-7—(4—chloro-phenoxy)-qumazolln- 28 | 450, 452 8.05
4-yl}-(3-ethynyil-phenyl)-amine
57 [&(&Bmmq-benzylsuifanyl)—qumazolin-d— 446,448 7.99
yl]-(&ethynyl-phenyl)-amme _ _
58 (7-Bromo-6-methy|sulfanyl-quinazolm-4~yl)— 370,372 6.99
(3-ethynyl-phenyi)-amine | |
59  |{7-Chioro-6-J4-{d-chloro-phenyisulianyi)- 82 |514,516] 945
phenoxy]-quinazolin-4-yl }-(a-ethynyl-
phenyl)-amme
60 (3-Ethynyl—phenyl)-(7-phenylsulfanyl- 354 7.40
_ qmnazolin-fl-yl)-amme L
61 (3-Ethynyl-phenyl)-(s-iodo-quinazolln-4-yl)- 372 6.81
- amine ' -
62 (&Emynyl-phenyl)-(s-triﬂuoromethyl- 314 6.73
quinazolin-4-yi)-amine .
63  |{7-Chloro-6-(4-chloro-phenoxy)-quinazolin-| 78 |406,408| 8.06
4-yi]-(3-ethynyl-phenyl)-amine '
64  |[7-Chloro-6-(4-chioro-phenyisulfanyl)- - 68 |422,424| 845
_ quinazolin4-y|]-(3-ethanl -phenyl)-amine
- 68 [7-Chlorc-6-(4-methoxy-phenoxy)- 88 402, 404 7.55
, qumazolin-4-y|]~(3-ethyny|-phenyl)-amme
. 66 [7-Ch|oro-6-(4-ﬂuoro-phenoxy)-qumazohn- 390 7.61
- {4-yi}-(3-sthynyl-phenyl)-amine . _ :
67 |I6-(4-Chloro-phenoxy)-quinazolin-4-yil-{3- | 79 |372,874| 7.66
____|sthynyl-phenyi)-amine |
68 7-Bromo-4-(3-ethynyl-phenylamino)- 61 431, 433 6.44
- |quinazoline-6-sulfonic acid e
69 (6-Bromo-7-chloro-qumazol‘n-4-yl)—(3- 358,360 7.17
: ethynyl-phenyl)-amine : .
70 4—(3-Ethyny|-pheny|ammo)-quinaz,oline-6- 271 5.84
carbonitrile .
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LC-MS

HPLC RT

Example " Product % Yield | (MH+) | (mins)-
71 |[6-(4-Bromo-phenylsulfanyl)-7-chioro- 70 ~ |466,468] 8.56
quinazolinA-yI]-(&ethynyl—phenyl)-amine , , . _

72 |{6-[2-(4-Bromo-phenoxy)-sthyisulfanyl]- 79 |a7e,478| 811

_ quinazol_in-4-_yl}-(3-ethynyl—phenyl)—amine : L

73 |4-[7-Chioro-4-(3-ethynyl-phenylamino)- 85 |427,429] 756
quinazolin-s-ylsulf'ahyl-meﬂ\yll-benzonitrile o o

74  |[7-Chloro-6-(3-chioro-phenoxy)-quinazoiin-| 80 |406,408| 8.10
4-yl]-(3-ethynyl-phenyl)-amine _ S -

75 [6-(3-Bromo-phenoxy)-?-chloro-qumazolm- 82 |450,452| 822
|4-yi]-(3-ethynyl-phenyl)- amine : ' .

76 (7-cmoro-6-phenoxy-quinazonn-4-y|)-(3- 83 |372,374| 759
|ethynyl-phenyi)-amine : : _ B

77 [7-Chloro-6-(4-meﬂ1ylsulfanyl-phenoxy)- 86 |418,420 8.02

' quinazolin-4-yl}-(3-ethynyi-phenyi)-amine : -

78 [7-Chloro-6-(4-methanesulfony|-phenoxy)- 73 | 450, 452 | 6.73
quinazolin-4-yl}-(3-ethynyi-phenyl)-amine _ J
(7-Chloro-6-p-tolyloxy-quinazolm-4-yl) (3 85 |386,388| 7.95
ethynyl-phenyi)-amine _ ' :

80 |(3-Ethyny-phenyl)-[6-{4-phenoxy- 81 43 | 829

- |phenoxy)-quinazolin-4-yi]-amine S :

81 (7-Chloro-6-phenylsulfanyl-quinazolin-4-yl)- 388,390| 7.96

' (3-ethynyl-phenyl)—amine : . :

- 82 [6-(3-ChIoro-phenoxy)-quinazohn-4-yl]—(3- 372, 374 7.71
ethynyl-phenyl)-amine _ | _

83 |3, 5-Dieh|oro-phenoxy)-qumazolin—4—yl]- 61 |406,408 8.30

. |(8-ethynyl-phenyl)-amine : _

84  |[6-(2-Chloro-phenoxy)-quinazolin-4-yi]-(3- 70 |372, 374 7.38
ethynyl-phenyl)-amine .

85 U-Chlom—&meﬂwanesuﬁonyl—quinazoluM 74 |ss8,380| 574

_|¥-{3-ethynyt-phenyl)-amine_ |
86 [6-(3,4-Dlohloro-phenoxy)-quina_zolin_-4-yl]- 406, 408 8.14
__|(3-sthynyl-phenyl)-amine _ _ --
87  |[6-(4-Bromo-phenoxy)-quinazolin-4-yi]-(3- 416, 418 7.81

- ethynyl-phenyl)-amine
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N - | Lowms | HPLCRT
Example - Product , % Yield | (MH+) |- (mins)
88 [6-(4-Chloro-2-methyl-phenoxy)-qumazolln- 73 |3ss, 388 8.02
* 14-yl]-(3-ethynyi-phenyl)-amine '

89  |[7-Chloro-4-(3-ethynyl-phenylamino)- 70 351 6.44

' quinazolin-6-yisulfanyi]- '
acetonitrile ** o .

80 (6-A||ylsu|fany|-qumazo|in-4-y|)-(3-ethyny|- 72 | 318 | 6s3

~ |phenyl)-amine . _

o1 (7-cmoro-s-propy|su|fany|-qumazolin-4-y|)- 69 |354,386| 779
(3-ethynyl-phenyl)-amine _
(7-Chloro-6-methyl-sulfanyl-quinazolin-4- 72 |326,328| 6.94
yl)-(3-ethynyl-phenyl)-amine . .
[7-Chloro-6-(2-methyi-sulfanyl- | 71 |Sssse, 388 7.56
ethylsulfanyl)-quinazolin-4-yi]- (3-ethynyl- - ' -
phenyl)-amine : .

84  |(6-Chloro-7-methoxy-quinazolin-4-yi)-(3- - 87 [310, 312 6.65

' ethynyl-phenyl)-amine - '

** [7-Chloro-4-(3-eﬂ1ynyl-phenylamino)-quinazolm-s-ylsulfanyll-aoetomtnle was
obtained from 2-(7-chioro-4-oxo-3, 4-d|hydro-qu|nazol|n-6-ylsulfanyl)-acetam|de
under these conditions.

. _ PLE 95 | o
8,7-Dibutoxy-quinazolin-4-vl)-(3-eth henyl)-amine hydrochloride
6 7-D|butoxyqu1nazolln-4-one (105 mg, 0.362 mmol), tnphanylphosphme (208
mg, 0 796 mmol) and 5§ mL of carbon tetrachloride were refluxed for 16 hours and the
reaction mixture was ooncentrate_d in vacuo to a resudue which was diluted with 3 mL
of isopropyl alcohol and 3-sthynylaniline (47 mg, 0.388 mmol) and refiuxed for 3 hours.

- The cooled reaction mixture was filtered to afford solid (6,7-dibutoxy-quinazolin-4-yi)-(3-

atl'lynyl-phenyl)-amme hydrochlonde which was washed with 10 mL of isopropyi alcohol
and dried in vacuo at 70°C, 92 mg (60%); mp 247-248°C.
S  EXAMPLE 96 |
6.7-Dilsopropo umazolin-4- -(3-ethynyi-phenyl)}-amine hydrochloride
6 7-D||sopropoxyqumazolm-4-one (55 mg, 0.21 Ommol),triphenylphosphme (121
mg, 0.462 mmol) and 3 mL of carbon tetrachloride were refluxed for 16 hours and the

-reaction mixture was oonoentrated in vacuo to a residue which was diluted with 3mL
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-of isopropyl alcohol and 3-ethynylamllne (30 mg, 0.257 mmol) and refiuxed for 3 hours

The cooled reaction mixture was vacuum evaporated to afford the solid title product
which was column chromatographed on silica gel eluted with §% acetone in methyle.ne
chioride containing 0.25% triethylamine. Fractions containing the pure product were

" concentrated in vacuo to a solid which was dissolved in 2 mL of 1 N HC! in methanol,

precipitated with ethyl ether, filtered and dried in vacuo at 70°C to afford the title

~ product; 140 mg (75%); mp 241-242°C,

. EXAMPLE 97
6-Ch|oro-7- -metho ethyisulfan inazolin-4-vi)-(3-eth yl-phenyl)-amine

hydrochloride

| s-cn|orp-7-_(2’-methoxyeu1y|suuanyl)-_quina_zoun-t-one (200 mg, 0.739 mmol),
triphenylphosphine (427 mg, 1.63 mmol) and 0.7 mL of carbon tetrachloride were
refiuxed in 4 mi of 1,2-dichioroethane for 4 hours, oonwntrated in vacuo to a residue,

diluted with 4 mL of isopropyl alcohol and 3-ethynylan|l|ne (129 mg, 1.104 mmol) and

refluxed for 16 hours. The hot reaction mixture was filtered to isolate crude product
which wes column chromatographed on siica gel eluted with §% methanol in
chloroform. Fractions oontammg the pure product were concentrated in vacuo to afford
the title product asa solid 23 mg (8.4%); mp 230-232°c
- EX MPLE . ,

(6.7-Bis-[2-methoxyethoxyl-quinazolin4-yi)-{3-ethynyi-2-methyl-phen )-amine

6,7»Bis-[24neﬂ10xyéﬂ1oXy]-4-ohloro—quiriazoIine (80 mg, 0.288 mmol) and 3-(2-
hirrieﬂtylsilylethynyl-Z—rneﬁyl-éniline (62 mg, 0.317 mmol) were refiuxed in 4 mL of tert-
butyl alcohol for 16 hours. The cooled reaction mmture was diluted with 1 mL of
isopropyl alcohol and filtered to afford solid (6 7-bis-(methoxyethoxy)-qulnazolin-4-yl)-(3-
(2-trimethylsilyl-ethyn-1yi)-2-methyi-phenyl)-aminehydrochloridewhichwaswashedwith

10 mL of ethyl ether and dried in vacuo &t 70°C; 70 mg. Of this material 51 mg was

desilated by treatment with in 3 mL of methanol containing 1 drop of water and 50 mg
of potassium carbonate for 0.5 hours at room temperature. The heterogeneous

 reaction mixture was filtered through celite and vacuum evaporated to a resldue which’

was dried in vacuo at 70°C to aﬁord the title product asa dry foam 38 mg (75%); mp |
232°c : . .



hydrochloride
6 7-B|s[2-rnethoxyethexy]-4-chloro-qumazollne (90 mg, 0.268 mmol) and 3-(2'

, tnmethyls:lylethynqus-ﬂuere-amline (69 mg, 0.317 mmol) were refluxed in 3 mL of tert-

butyt alcohol for 5§ hours. The cooled reaction mixture was diluted wn_th 2 mL of

a isopropyl aloohel and filtered to afford solid (6,7-bis-methoxyethoxy-quinazolin4-yi)-(3-
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(2'-trimethylsilyl-ethynyl)-5 -fluoro-phenyl)-amine hydrochlonde which was washed with
10 mL of ethyl ether and dried in vacuo at 70°C 131 mg. All of this material was
desilated by dissolution in 3 mL of methanol eontalnlng 1 drop of water and 35 mg of
potassium carbonate for 0.5 hours at room temperature. The reaction mixture was

~ adjusted to pH 2.6 with aqueous 1 N hydrochlonc aeld and ﬁltered The solid was '
~dried in vacuo at 70°C to afford the title product; 92 mg (78%); mp 249-250°C.

_ EXAMPLE 100
-Propylsulfanyi-quinazolin-4-yi)-{3-ethynvl-phenvl)-amine h idrochioride
7-Prepy|sulfanyl-qumezolin-4-one (300 mg, 1.36 mmol), tnphenylphosphme (785
mg, 2.99 mmol), 1.31 mL of carbon tetrachloride an_d 8 mL of chlioroform were refiuxed
for 18 hours and the reaet'ioh_uibcture was concentrated in vacuo to a residue which
was diluted with § mL of isopropyl alcohol and 3-ethynylaniline (175 rrig, 1.49 mmol)

- and refluxed for 3 hours. The cooled reaction mixture was concentrated in vacuo and |

the residue purified by column chremategr_aphy on silica gd eluted with 10% methanol
in chloroform. Fractions eentair\_ing the pure title product, as the firee amine, were
concentrated in vacuo to afford solid which was added to 3 mL of 1 N HC! In methanol.
This solution was evaporated in vacuo to a residue which was triturated with 4 mL of
hot isopropyl alcohol cooled and fittered. The solid thus obtained was dried in vacuo

at 70°C to afford pure title product; 239 mg (55%); mp 228-230°C.

EXAMPLE 101

'- hydrochioride

In the same manner as Example 42 [7-(2-mehoxyethylsuﬁanyl)-qunnazolun+yl]-

_ | (3-eﬂ1ynyl-phenyl)-amine hydrochloride was prepared frem 7-(2-methoxyethylsulfanyi)-

quinazolin-4-one (200 mg, 0.847 mmol), triphenylphosphine (533 mg, 2.03 mmol) and
3 mL of carbon tetrachloride in 74 % yieid; 233 mg; mp 208-209°C.
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EXAMPLE 102

Q—Chloro-s-nrtro;gulnazolln-4-y!] (Sethm-phenﬂ)-amme hydrochlond
7-Chloro-s-mtro-quinazol|n-4-ona(1 .002g,4.44mmol), phosphorousoxychlonde

' (11 .5g, 7.51 mmol) and phosphorous pentaohlonde (1.62 g, 7.74 mmol) were refluxed

for 2 hours and the reaction mixture was concentrated in vacuo to a residue which was
triturated with toluene and then again with chloroform and dried in vacuo to afford
crude 4.7_-_di¢hloro-6-nitro—quinazoline. This was dissolved in 35 mL of isopropyl alcohol

- and 3-ethynylaniline (639 mg, 5.45 mmol) and refiuxed for 3 hours. The cooled reaction

mixture was filtered to afford the title product as a solid which was washed with 10 mL
of isopropyl alcohol and dried in vacuo at 70°C, 1.065 g (66%); mp 230.8-232.6°C.
- EXAMPLE 108 -
ino-7-chioro-quinazolin-4-yi)-(3-ethynyl-phenyi)-amine hydrochloride
(7-Chloro-6-nm'o-quinazolin-4—yl)-(3-eﬂ1ynyl-phenyl)-amme hydrochloride (166 mg, .
0. 295 mmol) and sodlum dithionite (207 mg. 1.19 mmol) were stirred in 1.5 mL of

formic acid for 4 hours at room temperature. 45 mL of methanol were added to the

reaction mixture which was set aside for 16 hours at oo temperature. The precipitate

thus obtained was filtered, triturated with 3% sodium bicarbonate for 0.5 hours and

20

25

refiltered. The solid was diosowed in 20 mL of 1 N HCI in methanol and prooipitat_ed
with 200 mL of ethyl ether. This was filtered and dried in vacuo at 70°C to afford the
title product, 72 mg (83%); mp 260-265°C. |
. EXAMPLE 104
3-Eth henyl)-(7-methoxy-6-ni uinazolin-4-vi)-amine
~ (7-Chloro-6nitro-quinazolin4-yi-{3-sthynyl-phenyi)}-amine hydrochloride (100 mg,
0.306 mmol and dry sodium methoxide (120 mg, 2.22 mmol) were stirred in 2 mL of dry
2-methylpyrrolidin-1-one for 8 hours at 30°C. To the cooled reaction mixture 0.93mL
of 3N and 1 mL of water were added. The mixture was diluted with 60 mL of water and
extracted with two time 60 mL of ethyl acetate. The pooled organic layers were washed
with three times 50 mL of water and 50 mL of brine, dried with magnesium sulfate,
ﬁltered and vaouum evaporated to afford the title produot as a solid; 80 mg (82%), mp
213-218°C deo
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MLE.L'Q

ethsulfany_!}-acetlc acld ammomum salt

This product was prepared from the title product of Example 30 and
mercaptoaoetic acid at 22°C over 10 days according to the method outlined in

Example 45. (1 6%; M.P. 98-1 13°C (dec); LC-MS 454 (MH™); anal. RP-HPLC 3.24 min )

PREPARATION 1
6,7-B|s(2-merthoy-ethog)guinazolon
To ethyl 3 4-dihydroxybenzoate (36.4 g, 0.200 mol), K,CO, (60.8 g, 0.44 mol)
and tertrabutylammomum iodide (750 mg) in degassed acetone (400 mL) was added
2-bror_noethyl methyi ether (69.6 g, 47 mL). The mixture was stirred under N, at reflux

~ for 64 hours. Ether (600 mL) was added to the mixture and after stirring 30 minutes at
20 °C the precipitated salts were removed by filtration. The filtrate was concentrated

in vacuo and the residue was triturated with hexane (500 mL) for 30 minutes and the '
white solid ethyl 34-bis(2-methoxy-etl'ioxy)benzoate was filtered and dried in vacuo
(556.5 g; 9396 M.P. 50-61 °C) A portion of this product (45.7 g, 0. 158 mol) in aoetlo
acid (150 mL) was treated dropwlse with conc. l-il\_lOs (40 mL) at 5°C and the solution
stirred 24_ho'urs before pouring into cold H,O (1.6L). 'l'he mixture was extracted with
ethyl acetate (1.1 L), and the organic phase was washed three times with 200 mL H,0,
and brine, dried over Na,SO4, filtered and concentrated in vacuo to afford ethyl 4,5-bis-
(2-methoky-ethoxy)-2-nitro-b_enzoat_e (54.3 g) as a brown oil. This nitro product (52.0
g, 0.15 mol) was dissolved in ethanol (1000 mL) containing 1 equivalent of HCI
(generated in the ethanol by prior addition of 11 mL acetyl chloride), PtO,eH,0 (1.0 g)
was added, and the mixture was hydrogenated under 45 psi H2 for 6 hours. The
catalyst was removed by filtration through Celite, and the filtrate was concentrated in

vacuo to a thick slurry whloh was diluted with ether (400 mL). The solld white |
hydrochloride salt of ethyl 2-am1no-4 .5-bis-(2-methoxy-ethoxy)benzoate wasfiltered and
dried in_vacuo (44.7 g; 88%). A portion of this material (42 g, 0.12 mol) and

ammonium formate (7.6 g, 0.12 mol) were disssolved in formamide (63 mL) and the

stired mixture was heated to 160-165 °C under an atmosphere of N, for 3 hours. H,0

(200 mbL) was added and after cooling the precipitated crude title product was

recovered by ﬁltratlon, washed with cold H,0, and dried in vacuo. The filtrate was

extraoted five times with CHCI;, and the pooled organic extracts were washed with
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brine, dried over I’Na,SO", and concentrated :in vacuo . The residue and crude
qumazolone precipitate were combined, triturated in hot acstonitrile (250 mL) for 30
minutes, cooled to 20 °C and treated with ether (250 mL) After cooling to 4 °C the

 white solid was filtered and dried in vacuo (30.4 g, 86%; GC-MS m/z 284 (M*)).

PREPARATION 2
4-Ch!oro-6,7Q|s-(2—methox_<1-etho;x);guigazolme

To 6 7-bis(2-metl'|oxy-ethoxy)-qumazolone (500 mg, 1.7 mmol), from Preparation
1, in CHC; (10 mL) containing one drop of DMF was added oxalylchlonde (490, 5. 6
mmol) in several portions over 5 minutes. Once foammg ceased the solution was
refluxed 1.5 hours. ‘The solvent was removed jn vacuo and the residue was dissolved:
in 1,2-dichlorosthane (20 mL) and washed two times with 80 mL saturated aqueous
Na,C0O,. The organié phase was dried over Na,SO,, and concentrated in vacuo o
afford solid title product (520 mg, 92%; M.P. 108-108 °C). |

. PREPARATION 3 _ :
'4-ChIo@,?—bis-(zﬂloro-ethgg)gugngonne, 4—5chlgro-6-(2-chloMog);7-
- (2m oxy)-quin oll 7-bis-(2-methoxy-e uinazoline and
) +chloro-7;(2—chloro-ethog)-6—(2;methog—_@ oxy)-quinazoline | o

-6 7-B|s(2-metl'|oxy-ethoxy)-quinazolone (5.4 g, 18.3 mmol), from Praparatlon 1,
and pyridine (3.0 mL, 37 mmol) were heated in refluxing POCI; (22 mL) under an .
atmosphere of dry nitrogen for 2.5 hours. Following concentration of the mixture in

~ vacuo at 60°C the residue was dissolved in CHCl, (150 mL) and carefully. added in
portions with stirring to cold saturated aqueous NaHCO, (100 mL). The mixture was

stirred 10 min. after the addition was complete and the organic phase was separated,
washed with brine, dried over Na,SO,, and concentrated in vacuo. The residue was

fiash chromatographed on silica using a gradient of 20% to 60% ethyl acetate/hexanes

toafford 3.41g of4-chloro-6 7-bis-(2-methoxy-ethoxy)—quinazoline, 234 mg of 4-chloro-
6-(2-ch|oro-ethoxy)-7-(2-metl'loxy-ethoxy)-qmnazoline, 532 mg of 4-chloro-7-(2-chloro-
ehoxy)-&(Z-meﬁoxy—ethoxy)-qumazolme and 330 mg of 4-ch|oro-6 7-b|s-(2-ehloro-
emoxy)-qumazoline
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1. Acompound of the formula

N

(R, ) |
10

and pharmaceutically acceptable salts and pradrugs thereof, wherein
mis 1,2, or3; |
each R' is independently selected from Hydri:gen. ha!b'. hydroxy, amino,
_ hydroxyaniinb, carboxy, (C,-C,_)alkdxyc'arbonyl. nitro, guahldi'no, ureido, carbamoyl,
15 cyano, irifluoromethyl, (R%),N-carbonyl, and phenyt-W-alkyl wherein W is selected from
a single bond, O, S and NH; - |
| or each A" Is independently selected from cyano-{C,-C,)-alkyl and R® wherein
" R Is selected from the group consisting of R%, R0, (R%,N, R’C(=0), R°ONH, A and
RSY; wherein R® is (C,-C,)alkyl; R® is hydrogen or R® wherein the R®s are the same or
20 different: R is R%, R°0 or (R%),N; A Is selected from piparidiho-, morpholino, pyrrolidino
and 4-R%-piperazin-1-yl, imidazol-i-yi, 4-pyridon-1-yl, carboxy-{C,-C,)-alkyl, phenoxy,
phenyi, phenylSulfanyl, (C,-C,)-alkenyl, (R‘)z-N-caibohyl-(C,-C‘)-dlkyl; andYisselected
from S, SO, SO,; the alkyl moieties in {R%),N are optionally substituted with halo or R®
. wherein R is defined as abo\rg_, and the alkyl moieties_in R® and R®0 are optionally
25 substituted with halo, R'O or R® wherein R? and R? are defined as above, and wherein
' the restilting groups are optionally substituted with halo or R® with the proviso that a
nitrogen, oxygen or sulfur atom and another heteroatom can not be attached to the
- same carbon atom, and with the further proviso that no more than three "R units may

~ comprise RY; . _ :

30 or each R! is independently selected from R®sulfonylamino, phthalimido-(C,-C,)-
alkyls'utfonyl#mlno._ben_zamido.'benzenesulfonylami:no.&phenyl_Ureido.2-oxopyrrolldin- .
1-yl, 2,5—dioxopyrrolidlh_-1 -y, and R °-(C,-C")-alkanoxlamlno wherein R*ls selected from
halo, RO, (C,-C,}-alkanoyloxy, R’C{=0), and (R%),N; and wherein sald benzamido or

‘benzenesulfonylamino or phenyl or phenoxy or anilino or phenylsulfanyl substituent in
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3.

R' may optlonally bear one or two halogens, (1 -C4)alkyl. cyano, methansulfonyl or

- {C1-C4)-alkoxy substituents;

or any two R's taken together with the carbons to which they are attached

:comprise a58 membered_ ring oompnslng at least one or two heteroatoms selected

from oxygen, sulfur or nitrogen; and wherein the alkyl groups and_ alkyl portions of the

- alkoxy or alkylarnino groups may be straight chained or if comprised of at least three

. carbons may be branched or cyclic;
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R? is selected from hydrogen and optionally substituted {C, -Cs)-alkyl. _
- nis1or2and each R®is independently selected from hydrogen, optionally

substituted (C,-C,)-alkyl, optionally substrtuted amino, halo, hydroxy, optlonally
substituted hydroxy; |

R* is azido or R''-ethynyl wherein R'' is selected from hydrogen optionally
substituted (C, -C,)alkyl wherein the substituents are selected from hydrogen, amino,
hydroxy, R°0, RNH and (R°),N.

2. The compound according to olaim 1 wherein R? is hydrogen and R* is
R"'-ethynyi wherein R" i is selected from hydrogen, optionally substituted (C,-C,)-alkyl

.'wherein the substrtuents are selected from hydrogen, amrno, hydroxy, R‘O R°NH and

(R%):N. |
3. The compound aooording to claim 2 wherein m is 1 or 2, each R' is
mdependently selected from’ hydrogen, hydroxy, amino, hydroxyemlno, carboxy, nitro,
carbamoyl, ureido, R® optionally substituted wrth halo, R°0, HOC(=0), (R%),NC(=0),
A and (R%),N; ' :
' R°0 optonallysubstrtutedwutl'rhalo, R’O (C,-C;)-elkanoyloxy, HOC( 0), (R%),N,
A, phenyi;
R°NH, (R%),N, R°NH,, (R°),NH, R’NHC(=0), (R®),NC(=0), R®S, phenyl-(c,-c,,)- |
alkoxy, R'20, wherein R'2 is HK and K s (C,-C,)alkyl, optionally substituted with halo,
R°O, (C,-C,)-alkanoyloxy, HOC(=0), Aand (RN, R°OKO, R‘OKNH CN end phenyi;

* R®NH optionally substituted halo, (C,-CJ-aIkanoyloxy. R'0, R'C(=0), (H‘)zN A,R°OKO, -

R°OKNH, C,H,Y, CN;

~ (R)NC=0), R°ONH R‘S (C,-CJ-alkylsulfonyIamrno. phthallmldo-(C,-C4)-
alkylsulfonylamino, 3-phenylure|do, 2-oxopyrrolidin-1-yl, 2 5-d|oxopyrrolld|n-1-yl, halo-
(C.-C,)-alkanoylamino, hydroxy-(C,-CJ-alkanoylammo, (Cz-c4)-alkanoyloxy-(cz-c4)-.

.alkanoylammo, (C,-C.)-alkoxy-(cz-cg-alkanoylammo. oarboxy-(cz-c,,)-elkanoylammo,

(C,-C“)-alko::xycerbonyl-(C,-C:.)alka\noylarmno;t:art:camoyl-(Cz-C“)-alkanoylamlr\oN--(C1
C4)-a|kyloarbarnoyl (C,-C‘)-alkanoylamino, ‘N N-dl-[(c,-c4)-alkyl]oerbamoyl-(cz-c4)-
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elkanoylamino, amino-(C,-C,)-alkanoylamino, (C;-C,)-alky-amino-(C,:C,)-alkanoylamino,
di-(C,-C.)-alkyl-amino-(cz-c‘)-alkanoylamino, and wherein said phenyl or phenoxy or
anilino substituent in R' may optionally bear one or two halo, (C,-C,)-alkyl or (C,-C,)-
alkoxy substituents; or any two R's taken together with the carbons to which they are
attached oompnse a 5-8 membered ring oompnsmg ‘at least one or two heteroatoms
selected from oxygen,

. sulfur or nitrogen; and wherein the alkyl groups and alkyl portions of the alkoxy or

alkylamino groups may be stfalght chained or If oompnsed of at least three carbons

may be branched or cyclic;

eachR*is independently selected from hydrogen, methyl, ethyl, ammo, halo and
hydroxy;

R'is R"-ethynyl wherem R'is hydrogen

4, The compound according to claim 3 wherein each R'is lndependently

~ selected from hydrogen, hydroxy, amino, hydroxyamlno, nitro, carbamoyl, ureido, R®

optionally substituted with halo. R°0, HOC(=0), H,NC(=0);
R°O optionally substituted with halo, R°O, (C,-C4)-alkanoyloxy, HOC(—O), (R’)zN A,
phenylv

R°NH, (R")ZN R’NH,, (R®),NH, R°NHC(=0), (R’)ZNC(-O) R°S, phenyl-(cz-'c.)-
alkoxy and wherein said phenyl substituent in R' may optionally bear one or two halo,

' R® or R°0 substituents;. or any two R's taken together with the carbons to which they

are aitached comprise a 58 membered ring comprising at least one or two
heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and
alkyl portions of the alkoxy or alkylamino groups may be straight chained or |f
comprised of at least three carbons may be branched or cyclic.
5. The oompound aooordmg to claim 1 wherein R’ is hydrogen and Fl‘ is

azido. |

. 6. The compound ‘according to olaim 5 wherein m is 1 or 2, each R' is
lndependently seleoted from hydrogen, hydroxy. amino, hydroxyamino, wboxy, mtro

_carbamoyl, ureido, R® optionally substituted with halo, R’O HOC(=0), (R‘)zNC(—O),

A and (R%),N;

R'?0, wherein R'? is HK and Kis (C,-CJaIkyl, optionally substituted with halo,
R°0, (C.-C,)-alkanoyloxy, HOC(=0), A and (R%),N, R°OKO, R®OKNH, CN and phenyl;
RPNH optionally substituted halo, (C,-C,)-alkanoyloxy, RO, R’C(=0), (RN, A, R°OKO,
RPOKNH, CoH,Y, CN; -

(R®),NC=0), R°ONH R°S, (C,-C.)-alkylsulfonylammo phthalimido-(C,-C,)-
alkylsulfonylamino, 3-phenylureado, 2-oxopyrro||din-1 v, 2 5-d|oxopyrrolldin-1 <yl, halo-
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. (Cz-C4)-alkanoyiam|no, hydroxy-(C,—Cd-alkanoylammo, (Cz-c,,)-aikanoyioxy-(cz-c,,)-

alkanoylamino, (C,-04)-a|koxy-(C,-CJ-alkanoylammo, carboxy-(cz—co-alkanoyiammo
(C,-C4)-aikoxycarbonyi (02-04)-alkanoylamuno,carbamoyl (C -Q)-aikanoylammo.N—(C,
04)-alkylcarbamoyl-(cz~c‘)-alkanoylamlno, N N-dl-[(C,-CJ-aikyI]carbamoyi—(Cz-Q)-
alkanoylamino, amino-{C,-C,)-alkanoylamino, (C,-CJ—alkyI-ammo-(cz-CJ-alkanoylammo
di-(C, -Q)-alle-ammc-(C,-C‘)-alkanoylarmno. and wherein said phenyl or phenoxy or
anilino substituent in R' may optionally bear one or two halo, (C,-C,)-alkyl or (C,-C,)-
alkoxy substituents; or any two R's taken together with the carbons to which they are
attached comprise a 5-8 membered ring comprising at least one or two heteroatoms
selected from oxygen, sulfur or nitrogen; and wherein the alkyl groups and alkyl
portions of the alkoxy or alkylamino grdups may be straight chéined or if comprised
of at least three carbons may be branched or cyclic; and

- eachR®is independently selected from hydrogen, methyl, ethyl, amino, halo and
hydroxy

7. The compound according to claim 6 wherein each R' is indapendentiy _
selected from hydrogen, hydroxy, amino, hydroxyamino, nitro, carbamoyl, ureido, R°®
optionally substituted with halo, R0, HOC(=0), H,NC(=0);

RO optionailysubstltutedwltl'lhalo, R°O, (Cz-c4)-a|kanoyloxy, HOC(=0), (R°),N,

A, phenyl;

RSNH, (R°),N, R°NH,, (R®),NH, R°NHC(=0), (R*),NC(=0), R‘S phenyl-(cz-ca
alkoxy and wherein said phenyl substituent in R' may optionally bear one or two halo,
R® or R°O substituents; or any two R's taken together with the carbons to which they

~ are attached comprise a 5-8 membered ring comprising. at least one or two

heteroatoms selected from oxygen, sulfur or nitrogen; and wherein the alkylgroupsand
alkyl porﬂons of the alkoxy or alkylamino groups may be straight chained or if
comprised of at least three carbons may be branched or cyclic.
8. The compound of claim 7 wherein R® is halo and R' is hydrogen or R‘O
9. The compound of claim 8 wherein R® is methyl.
10.  The compound of claim 1 selected from the group consisting of:
(6 7-(dimethoxyquinazolin-4-yl)- (3-ethynylphenyl)-am|ne,
(- 7-(dimetl'|oxyqumazol|n-4-yi)-[3-(3'-hydroxypropyn-1 -yl)phenyi]-amme
- [3-(2‘-(_aminqmethyl)-eﬂ1ynyi)phenyll (6, 7-(d|methoxyqu|naz_olin-4—yl)-amme,
[(3-ethynyiphenyil)-(8-nitroquinazolin-4-yl)-amine;
~ (6,7-dimethoxyquinazolin-4-yl)-{4-sthynyiphenyl)-amine;
~ (6,7-dimethoxyquinazolin-4-yl)-(3-ethynyl-2-methyiphenyi)-amine;
. (6-aminoquinazolin-4-yl)(3-ethynyiphenyl)-amine;
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(3-ethyny|pheny_l)-(s—m'ethariasuIfohylarhinoquinazblin-4-y|—amine;
(3-ethynyiphenyl)-(6,7-methylenedioxyquinazolin-4-yl}-amine;
(6,7-dimethoxyquinazolin-4-yl)-(3-ethynyl-6-methyiphenyi)-amine;

-(3-ethynylphenyl)-(7-nitroquinazolin-4-yl)-amine; |
(3.gu1yny|phenyi)-[6-(4‘-toluenesulfonylamino)quinazolin-d-yll-amin_e:

amine; L
(3-ethynyiphenyi)-(6-guanidinoquinazolin-4-yi)-amine;
) (7-ar'ni.noquinazol_in-4-yl)-(3-ethynylphenyl)-amine;
 (3-ethynyliphenyl)-{7-methoxyquinazolin-4-yl)-amine;
(6-carbomethoxygquinazolin-4-yl)-(3-ethynyiphenyl)-amine;
(7-carbomethoxyquinazolin-4-yi)-(3-ethynylphenyl)-amine;
[6,7-bis{2-methoxyethoxy)quinazolin-4-yl]-(3-ethynylphenyl)amine;
(3-azidophenyl)-(6,7-dimethoxyquinazolin-4-yl)amine;
(3-azido-6-chlorophenyl)-(6,7-dimethoxyquinazolin4-yl)amine;
(4-azidophenyl)-(6,7-dimethoxyquinazolin-4-yl)amine;
~ (3-ethynyiphenyl)-{(8-methansulfonyl-quinazolin-4-yl)-amine;
 (6-ethansulfanyl-quinazolin-4-yi)-(3-ethynyiphenyi)-amine
~ (6,7-dimethoxy-quinazolin-4-yi)-(3-ethynyl-4-fiucro-phenyl)-amine;
~ (6,7-dimethoxy-quinazolin-4-yl)-[3-(propyn-1"-yi-phenyl)]-amine. '
~ [6,7-bis-{2-methoxy-ethoxy)-quinazolin-4-yl]-(5-ethynyl-2-methyi-phenyl)-amine;

~ [6,7-bis-(2 -methoxy-ethoxy)-quinazolin-4-yi]-(3-ethynyl-4-fluoro-phenyi)-amine;

[6,7-bis-(2 -chloro-etl*noxy)ﬂuir_lazolin«i-yl]-(3-ethynyl-phenyl)-amine;

[6-(2-chloro-ethoxy)-7-{2-methoxy-sthoxy)-quinazolin-4-yi]-(3-ethynyl-phenyl)-

amine; o | -
[6.7-bis—(2-acetoxy-_eﬂ10xY)-quinazolin-4—yl]-(3-eﬂ1yny|-phenyl)-aminé;

.~ 2-[4-(3-ethynyl-phenylamino)-7-(2 -hydroxy-ethoxy)-quinazolin-6-yioxy]-ethanol;

[6—(2-gcefoxy_-etl19ky)-7-(2 -methoxy-emoxy)-quinaZQIin-_4-y|]-(3-et|1Ynyl—phenyl)-

amine; o : _
[7-(2-chloro-ethoxy)-6-(2 -methoxy-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyi)-

amine; - ' : E . _ _ :

- [7-(2-acetoxy-ethoxy)-6-(2 -methoxy-eﬁoxy)-quin_azoliwyl]-(3-ertl1'ynyl,4p_l'|_enyl)-

2-[4-(3-eu1yny|-ph§ny|amino)-6¢(2 -hydroxy;emoxy)-guina'zoun-7-y|oxy1-eihano|;
2-[4—(3-ethynyl-phenylamino)-7-(2-methoxy-ethoxy)-quinazolin-s-yloxy]-ethanol;
' 2-[H3-etl1ynyl-phenylamino)-6-(2-meftlf_noxy-eﬁoxy)-quina_zolin-?—yloxy]-emanol;

_ (3-ethyny|phény|)—{6-[2'-phtha_limido-eth-'l'-yl-sulfonylamih_o]quinazolin-4-y|}- |
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[6-(2-aéeto;ty-ethoxy)-7-(2 -rhethoxy-ethoxy)-.quinazolin-4—yl]-(é-ethynyl-phenyl)-
amine;
(&eﬂwnvl-Phenvl)-{6-(2-memoxv-emoxy)-7-l2-(4-meﬂ1vl-ptperazm-1 -yl)-ethoxvl-_

‘quinazolin-4-yi}-amine;

(3-&!hyny|-pheny|)-[7—(2 -mehoxyueﬂwoxy)-&(z -morpholm-4-y|)-eﬂ'|oxy)-qumazolm- |

4-yl)-amine;

(6, 7-d|ethoxyqumazol|n-1 -yl)-(3-ethyny|phenyl)-amme,

(- 7-d|butoxyqumazolm-1 -yi)-(3-ethynyiphenyl)-amine;

(6,7-diisopropoxyquinazolin-1-yi)-(3-ethynylphenyl)-amine;

(8, 7-diethoxyquinazolin-1-yi)-(3-ethynyl-2-methyl-phenyi)-amine;
[6,7-bis-(2-methoxy-ethoxy)-quinazolin-1-yi}-(3-ethynyi-2-methyl-phenyl)-amine;
(3-ethynyiphenyl)-[6-(2-hydroxy-ethoxy)-7-(2-methoxy-ethoxy)-quinazolin-1-yi}-
amine; ' _ - . ,
[6,7-bis-(2-hydroxy-ethoxy)-quinazolin-1-yl]-{3-ethynyiphenyi)-amine; and
2-{4-(3-ethynyl-phenylamino)-6-(2-methoxy-ethoxy)-quinazolin-7-yloxy]-ethanol.
11.  The compound of claim 1 selected from the group consisting of
(6,7-{dlpropoxy-quinazolin-4-yl)-(3-ethynyl-phenyl)-amine; |
(6,7-(diethoxy-quinazolin-4-yl)-(3-ethynyl-5-flucro-phenyl)-amine;
(6,7-{diethoxy-quinazolin-4-yi)-(3-ethynyl-4-flioro-phenyl)-amine;
(6,7-(disthoxy-quinazolin-4-yl)-(5-ethynyl-2-methyl-phenyi)-amine;
(6,7-(diethoxy- quinazolin-4-yi)-(3-ethynyl-4-methyi-phenyl)-amine;
(s-amlnomdthy|-7-methoxy-quinazclln-tl—yl)-(a-eu'\ynyl-phenyi)-amine; :
(6-aminomethyi-7-methoxy-quinazolin-4-yl)-(3-ethynylphenyi)-amine;
(6-aminocarbonylmethyl-7-methoxy-quinazolin-4-yi)-(3-ethynylphenyl)-amine;
(S-aminéearbonyle'd\yl-7-memoxy—quinazolin-4—yl)-(sr-ethynylphenyl)-amine;
(6-aminocarbonyimethyl-7-ethoxy-quinazolin-4-yi)-(3-ethynylphenyi)-amine;
(6-aminocarbonylethyl-7-ethoxy-quinazolin-4-yl)-(3-ethynylphenyi)-amine;
(S-aminocdrbonwmethy|-7-isopropoxy-quinazolin-tl-yl);(s—ethynylphenyl)-amine:
(6-aminocarbonyimethyi-7-propoxy-quinazolin-4-yi)-(3-ethynylphenyi)-amine;
(s-aminocarbonylmemyl-Tanetlmoxy-quinazolin-4-y|)-(3-emynylphenyl)-a:nine: . :
- {6-aminocarbonylethyl-7-isopropoxy-quinazolin-4-yi)-(3-ethynyiphenyl}-amine; and

(s-aminocarbonylamyl-'r-propoxy-qulnazolin-d-yl)-(s-erthynylphenyl)-amme

12. The oompound of claim 1 selected from the group eons:stmg of:

(6,7-disthoxyquinazolin-1-yl)-(3-ethynylphenyl)-amine; e

(3-ethynylphenyl)-[6-(2-hydroxy-ethoxy)o7-(2-methoxy-eﬂ'noxy)-qumazol|n-1-yl]-
amine; :
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[6,7-bis-{2-nydroxy-ethoxy)-quinazolin-1-yi}-{3-ethynylphenyl)-amine;
[6,7-bis-(2-methoxy-athoxy)-quinazolin-1-yi}-(3-ethynylphenyl)-amine;

5 (6.7-dimethoxyquinazolin-1-y1}-{S-ethynylphenyl)-amine;
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(3-ethynylphenyl)-(6-methanesulfonylamino-quinazolin-1-yl)-amine;
(6-amino-quinezolin-1-yi){3-ethynylphenyl)-amine;
13. A process for preparing & compound of the formula

(R%),

(RY), ) TN
4
N R

wherein

mis1,2,0r3y;

each R' Is Independently selacted from hydrogen, halo, hydroxy, amino,
hydroxyamino, carboxy, (C,-C,)alkoxycarbonyi, nitro, guanidino, ureido, carbamoyl,
cyano, triflucromethyl, (R®),N-carbonyl, and phenyl-W-alkyl wherain W is selacted from
a single bond, O, S and NH;

or each R! is Indapendently selected from cyario-{C,- )-alkyl and R® wherein
R* is selected from the group consisting of R, R%0, (R%),N, R’C(=0), R°ONH, A and
R®Y; wherain R® is (C,-C,)alkyi; R® is hydrogen or R® wherein the R®s are the same or
different; R’ is R®, R°0 or (R%),N; A Is selected from piperidino-, morpholino, pyrrolldiné
and 4-R°plperazin-1-yl, imidazol-1-yl, 4-pyridon-1-y1, carboxy-(C,-C,)-alkyi, phenoxy,

- phenyl, phenylsulfanyl, (C.-C,)-alkenyl, (R"),-N-carbony-(C,-C,)-alkyl; and Y Is selected

from 8, SO, SO,; the alkyl moleties in (R%),N are optionally substituted with halo or R®
wherein R® is defined as above, and the alkyl moleties In R® and R*Q are optionally
substituted with halo, R°0 or R* wherein R* and R® are defined as above, and whereln

the resulting groups are optionally substituted with halo or R® with the proviso that a

nitragen, oxygen or sulfur atom and another heteroatom can not be attached to the

same carbon atom, and with the further proviso that no more than three *R* units may

comprise R';

oreach R’ is independently selected from R®-s -sulfonylamino, phthalimido-(C,-C,)-
alkylsulfonylamino benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-
1-yl, 2,5-dioxopyrolidin-1-yi, and R'°-(C,-C,}-alkanoylamino wherein R'is selected from
halo, R°O, (C,-C,)-alkanoyloxy, R’C(=0), and (R®),N; and wherein said benzamido or
benzenesuifonylamino or pheny! or phenoxy or anilino or phenyisulfanyl substituent in
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R' may optionally bear one or two halogens, (C1-C4)alkyl, cyano, methansulfonyl or
(C1-C4)-alkoxy substituents; :

or any two R's taken together with the carbons to which they are > attached
comprise a 5-8 membered ring comprising at least one or two heteroatoms selected
from oxygéh, sulfur or nitrogen; and wherein the alkyl groups and alkyl portions of the
alkoxy or alkylamino groups may be straight chained or if comprised of at least three

carbons may be branched or cyclic;

R? is selected from hydrogen and optionally subshtuted (C,-C,)-alkyi;
nistor 2 and each R® is independently selected from hydrogen, optionally
substituted (C,-C,)-alkyl, optlonally substltuted amino, halo, hydroxy, opﬁonally

- substituted hydroxy;

R* is azido or R''-ethynyl wherein R" is selected from hydrogen, optionally
substituted (C,-C,)alkyl wherein the substituents are selected from hydrogen, amino,
hydroxy, R°O, R*NH and (R%),N.

which comprises _
a) treating a eompound of the formula
.OH
R 1 SN 1
(R, ) -~ or (R%),

wherein R' and m are as defined above,
with CCl, and an optionally substituted tnarylphosphme, optionally supported onan
inert polymer, of the formula Ar,P wherein each Ar is an optionally s_ubstituted (Ce-
C,o)aryl group and each of the subs_tm:tént's is independently selected from (C,-C,)alkyl;
and :
~b) treatmg the product of step a) with a compound of the formula
RE | (R}
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H RIS RIS ALY
PO BN

wherein R?, R® and n are as defined above, and J is Y or R*, wherein R* is as defined
above, wuth the proviso that when J is Y then the product of step b) must further be
treated with an alkyne. :

14.  Theprocess of claim 13 wherein each aryl group is selected from phenyi,
naphth-1-yt and naphth-2-yl. :

16.  The process of claim 1 4 wherein each aryl group is independently
substituted with from zero to the maximum number of (C,-C,)alkyl groups.

16. The process of claim 14 wherein each Ar is phenyl. . _

17. The process of claim 13 wherein said tnarylphosphme is supported on
an mert polymer.

18. Theprocess of claim 17 wherein said polymer is a dmnylbenzene-cross-
linked polymer of styrene. -

19. A method of treating hyperprollferatlve diseases Whloh comprises
admlmstering to a mammal in need of such treatment atherapeuﬁcally effective amount
of a compound of claim 1.

20. A method as recited in claim 19 wherein the hyperprolrferatwe disease is

21. A method as recited in claim 20 wherein the disease is brain, lung,
squamous cell, bladder, gastric, pancreatic, breast head, neck, oesophaged
gynecological or thyroid cancer.

22. A method as recited in olalm 19 wherein the hyperprollferatlve disease is
noncancerous.

23.  The method of claim 22 wherein said disease is a benign hyperplasia of
the skm or prostate. -

24, A pharmaceutical eomposiuon for the treatment of hyperproliferative
diseases |n a mammal which comprises atherapeutically effective amount of a -
compound of claim 1 and a pharmaceutically acceptable carrier.
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