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Background of* the | nvention This invention relates to '
. 4- (substltute?phenylantno)qU|nazollne derivatives which are useful in
of hyperproliferative diseases, such as cancers, in nmamal s.
Many of:-the current treatnent reginmes for, cancer utilize conmpounds which 10
‘i'nhibit DNA synthesis. Such conpounds ar 817t oxi c to cells general l'y but
their toxic effect ~on the rapidly d|V|d|ng tunor cells can be
beneficial. Alternative approaches to anti- - cancer agents which act by

" nmechani s other- than the inhi @UWQHNEWBW&WS . have been

“explored in order to enhance t d 5f the mb ﬁl‘féﬂ on agai nst cancer -
cells. ' It is known' cancerous by virtue
of -t he transf or miihisinvention mlatestodr(substitutedphenylavins)quinazolinederivatives whick. a

Qal ) angt oot e v¥ma Ut hypdiptoeratve sl bt ag Gorilts, MifRbmell

ki nases capabl e ddlanyaqtsthegcmnt treatmeritoregimeésofor clinter utilizevedmpourids which
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phenot ype. 2 the rapidiyRiividingdumboy cells can bé baneficial; Altemative apgroathies'to a-h:-Span

t he cell ess an, extr ce r.b

e E §acs SRhOH adbth whioh AR %"%P&@‘P nfalgﬂi ﬂ@?@%ﬁ sis

dgmal E alndhanebaémambied mrorqmrtbldhhgnﬁuthb aﬁamst cdﬁcBﬂS?Ilst o

phosphoryl ate spegi sin ues in proteins an ence to influence

cel | proliferatlg‘rfiq" ﬁ"gﬂcﬁﬁﬁ 3? mmﬁfé’yi ansformationofint | v

exp{ essetts | nﬁﬂonemmmmmmméaﬁha@nb{ml oﬁaétﬁﬁt ﬁhor?, leads to the

gast r oi nt esti nal. cancer,. suc rectal or stomach cancer,

| eukeni a, am 9} MFH‘B?’ nggarMWaﬂ‘m%é"wq’? Hﬁ%??'“s whlcmagg

been shown wmumwk:nwmwmwmmmgm Stﬁé
n many

‘tyrosine kinase activity is nutated and/or overexpresse

cancers sucl‘?"efexP’°§§'°Br9ﬁ A normal prota-enengenicctyrosing ddnase, rrgasalsocresult east

Aeoor i gl ProWaRiRABGRRl, eGSOl R e Aflrall paibildD > ;o
ki nases are mgp@rtva@sm lgmwbrgeﬂnmmtchfspahﬂt@dlmémhr_hne and
o bi t or B seses 8] raobiler bindin K3 for Groiath Fhdabs fhlys Db SRRy,
transpl ante tfmmbmmdnmﬁma%anﬁnmmlaspeﬂﬁﬁ whetidumtiongramhh
Lrouch bf <Rl BEOLHRARARolE sk ki b ol ehEFdnlpfnce
cell prolrferation It is known that such kmases are frequently aberrantly expressed in
25 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
30 gynecological and thyroid tumors. _
o Aceordineg, it has been recognized that inhibitors' of receptor tyrosiné kinaseé
| are useful as a selectlve 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' _
- 36 epidermal growth factor reoeptor tyrosine kinase (EGFR) but is without effect on the
| growth of another carcinoma whleh does not express the EGF receptor



- 2- Vari ous ot her compounds, such .as styrene derivatives,

have al so been shown - to possess tyrosine kinase inhibitory properties.
More recently five Eur opean patent - publications, nanely EP 0 566 226
Al, EP 0 602 851 Al, EP 0 635 507 Al, EP 0 635 498 Al and EP 0 520 722

Al have discl osed that certain qui nazol i ne derivatives. 5 possess
anti-cancer properties which result fromtdeir tyrosine kinase inhibitory
properties. Al so PCT publ i cati on WD 92/ 20642 di scl oses bi s-nono and
bicyclic aryl and het eroaryl conpounds as tyrosine kinase-inhibitors.
Al though t he ant i VaHodepthepaempadrds; sueh as shyr eum%vm bave ajso beemshown
contribution gggs ,.5%,.?& S t
for i nprovedtéan?l %ggﬁgirfasbﬂ%l?bﬂg? ticals %F&%Hﬂ)t E\&ée&ﬂoi‘ab% ?afate?ﬁ
Summary of t ﬁebl!mem,mmely EP osse 226 ATHER 0i 602:851i Ah ER0 685 6071, EP 0 635

g .
oSt 11U ade e uhaTE) 826 723 1 Ny kb sotp St ies
t her eof , Whepossess antl-canoer properties Wwhich result from their tyrosine lﬁnﬁb ihitsitdry i s
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ur ei do, . car bandyleteroaryl wmundstasltﬁbsmmyhhlbﬁﬁbe”] N-car bonyl, and '

phenyl - W Wal kyl en WIS | ected from gl e -bond, O, S and NH, -

or each Rlerr] |m ?‘Q%?’ee?@quwmm makeca significany|

and Rlerr] V\bomﬁbuhon to the artthere is acontinulng search in thls field of art for nnproved anti-
10 eancerpharmaceutleals _

3ummg of the Invantion
This invention is directed to 4-(substlmtedpheny|amino)qumazohne denvatuves
of the formula
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(RL
_ ' . R4
20 .

and pharmaceutically aeoeptable salts and prodmgs thereof, wherein
mis1,2,0r8 :
eaeh R'is independently selected from hydrogen, halo, hydroxy, amino,
25 hydroxyamino, carboxy, (C,-C,)alkoxycarbonyl, nitro, guanidino, ureido, carbamoyl,
cyano, trifluoromethyt, (H’),N-carbonyl. and phenyl-w-alkyl wherein Wis salec'ted from
a single bond O, S and NH; '
or each R' is independently selected from eyano-(c,-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
30 R°Y; Ris (C,-C,)alkyl; R®is hydrogen or R® wherein the R°s are the same or different;
R7is R®, R°0 or (R%),N; Ais selected from piperidino-, morpholino, pyrrolidino and 4-Re-
 piperezin-1-yl, imidazol-1-yl, 4-pyridon-1-yi, carboxy-(C,-C,)-alkyl, phenoxy, phenyl,
ph_en_ylsulfanyl. (C,-C.)-alkenyl, (R®),-N-carbonyl-(C,-C,)-alkyl; and Y is selected from S,



Rlerr] is selectedfromthe group consisting of Rlerr], Rerr]O (Rerr]N
R[err]C( =0, Rerr]ONH, A and 30 R[err]Y""R[err] |s(C[err] Cerr])al kyl;
Rlerr] is hydrogen or Rlerr] vvhereln the R[err]s are the sanme or . dlfferent

Rerr] s Rl edlolt ookl mbiefidd /(AN are doliondly 8Gbeiftbd W R|B' 'Qrdn
nmor phol i no, pyrroﬁ‘ Toag 2 ReT T BT pRT Az gazol - I-yI ,
"~ 4-pyridon- 1-y# ! is defined as aboye: and the anoW moletegin B® and-RPQ.are optionally subs stituted

‘phenyl suf anyl ",;"u. b 1) o '
(Rlerr]-N-carponyr={Crerrr=crerts “Sel ected froms,

SO, Sderr]; urnmm)mpthumtm' ed\@lﬁq ﬂp]wﬂélpn pmvbpltpdwmwuted -
wi th hal o g Rﬁ?éﬁ&réﬁgﬂ .noﬁr%te}daio cHf hotbhtash@iie e safisbaitith al ky!

nol eties in err Oare .opt1 ona é\a;ubstltuted V\nthhalo

"Rerr] O or Ry#em] anghwiththa fughey prpvias thefpe more I Melnipmarampriee Ry

) T oA gt et e s
anot her het erdsdsiifpedaming tepramidq. b WWH%’“ 5P ~OXOP8

- with the furthgra, mbmumﬁ-mmquc;mwnmﬁam;ﬂm%ﬁ nttﬁlmsta&cnlaajr?md o
conprise Rerr err i ndependen se e rom
e ot Bl b o R Lt 5

g' kyl sul f?)][ly| l@éﬁzé@ashmmmB Irétoor pheny! or phenoxy or anlllno or phenylsultanyl substituent In
enzenesul f onyl am no ur ei

2, 5- di oxopyr P%‘I gy qpgo (?"R[oégﬁy?% @F@'ﬁ/]‘é?ﬁ?g?ﬁ]ﬁy’ °XF'&°aﬁ%°‘¥°é1%"'ﬁ°6‘%er ein

Rerr] is sel@jt-@q-aihomﬁﬁmuhmbp Rerr]O (Cerr]-derr])- aI kanoyl oxy,

Rlerr] (=0, and (ﬂﬁgrw 'RI§ Q%emﬁéﬁh& \%ﬁ“ qmb | fOwhfen 1h are uﬁtt?cha

benzenesul f onyl amino” or phen enoxy or anrdf1no or phe anyl

subst it uei® |epmprise a¥-8 membeted rb}gtqqmpﬂsing ah danst ongon fwoe Mem@m@cted

(Cl-A4) akyl MF@Hn tt(ﬁlk}%}

or any-two R’{s?&?lag% toget eriwhmﬁt e(:r:'?tlpbons vﬁ (%m‘h arde attached
15 conpri se akaxysrafigieained groupe may herstralght chainedordt compsised ot atdeasttheasnat ons
selected = cgrg&{g,ggyg@g,mawdf& Qle; Ni trogen; and wherekn the alkyl groups
and al kyl portions of cg or al kyl am no grou be straight
“chained or if comdti ‘Séﬂe‘?i?dfi?ml'\!ﬁ@ﬂ"t‘HF@@P“"““"VE‘A?%‘ ffgspebé'xﬂr anched or -
cygl It Ct X d (q nis Rkﬁeragadlelaﬁﬁlﬁb Whedpéﬁdammdéa&ennmwd hOsstiohlly |
substitute rr y or rr] is
i ndependent | y‘%@”@lﬁi bRk y(ﬁpﬂg'éwy W’MI‘T‘” ha'guﬁlﬁ‘t'%t%@ RL‘EJ
(derr]-der rgmlh dmyl onaI |y substituted am no, halo, hydroxy, -
optionally St s a

- [ OX , r
R err]-ethynyl V\h i ) e‘f’ rJ}] -y Ivﬂl?f% R 5&%@?? AVSWBT\%%PWI
ﬁu 3st i tuted (&Ibefmiad@b?—cﬁ)]!&ﬁlmwrenm ﬁibglmg[mah?ﬁﬂéﬁéﬁﬂ?g[mﬂgaﬁ. saihed from
ydr ogen, m no X err err an err
More part 2 uI %’?}‘Vt ﬁéﬁ%%gr#‘%ﬁ );T*E[ ates to conpounds of formula | wherein
‘m dni?[ ] Rlerr ]M?%d)aﬁ[oelaﬂi theﬁmeaﬁordofatesad cainpuendsaf ft‘R{rmtarl]whemlmmdn.ogen
an err] is erein 1€
hydrogen, opt ﬁ%"{é "gﬁﬁépﬁﬂt\l%@v? C’[‘ I-@{déqgrer)angli‘ ? g*t’@?‘ \Id-[eﬁéﬂ RY
substituent s is selected fremdwHroger,dptionaty Isybbmgedt(C,er)-alkyl whedkinlbe subgtituentsO,
Rierr] NH and (Rl Gfebdel 13 @d%d’eh &lﬁtﬂ@zh)?moxy, R0, RNH and (R%):N or R* is azido.
. .30 " Theinvention also relates to compounds of formula | whereln n is defined above
~and mis 1or2, each R' Is Independently selected from hydrogen, hydroxy amlno.’

d whereln the resul‘hng

' '_hvdroxvammo. carboxy. nitro, carbamoyl, ureido; . .
RS optionally substituted with halo, R°0, HOC(=0), (R‘)zNC(—O), Aend (R")zN
R20, whereln R'2js HK andKis (C -C.)alkyl, opttonally substltuted with halo,



30- The invention also relates to conpounds of fornula | wherein nis .

defi ned above ~and mis 1 or 2, each Rerr] Is Independently sel ected
from hydrogen, hydroxy. am no, hydr oxyam no, carboxy, nitro,-

-car barmoyl , ureido; Rlerr] optionally substituted with hal o, :
R err] O HOC( =0, (Rlerr]NC(=0),. A and ( err]N; Rlerr] O wherein
Rlerr] is HK and K is (C[err] C[err])al kyT", optlonally substltuted vmth

- hal o,

Ao O e kﬁ%&a% SHSTROREEy, Komk iy b SO, o 29?1]39&9
(R[ qe ﬂ ]r ]OK cN:[Her RiNH eplicriafly subetitut&l nalo) @-ﬂ-ﬂk&ﬂl&iﬂ%?) R°G, ﬁ[’c(éb)\l(%?,n A, nﬂek@'@
g[glr rk]ylssu| fﬁiﬁ“ﬂ%&;&i‘g E’Sﬂeg%:‘ s:gl amcano pht haI | m ioy( Cerr]- C[ er r] )--
=| To) hthallmudo-(c, -C,)-
e S, LT T
'cg g(r))r(]y E:[CF o % 2 koxy o ermﬂfg@ oylggllnrlr’::, carbcxy-(cz-co-alkancyla:nmc, _
(err]-Cer @W £6]lahiofaFind darBAERY, &1} ARaRSdIARBN. | T "

Cerr])-

C[ err]) I kyl CGI)BWW‘P"’OQ'E(QE]C pylasinaindy.Nedit [{G,-C.)-alkyllcarbamoyl-(C,-C,)-

N, N- di lhgg@ Rfaﬂéﬁs
am nol( erri g@ ' Cﬁi‘an # no *'%Ter‘r élﬁd&%ﬁk&%%&%ﬂgmlm.
-Cerr])-al keit( @ZAIM-X 2Ceakkarioyiaming, and wherein said phenyl or phenoxy or
et “or | pr i dabliinti e ooy St bSGoN b R C I
g[ear f ;1e| (lzr Cylalkey subsstituents;ios any twb &R's ﬁkmltbﬁcmdwﬂﬂ?édrbcnshto vr:hlch theby -
err])al kox uent s t.aken t oget er Wlt t he carbons-
to which theé‘e gﬁ?&;hegr @%Fﬁ%%ﬁmpgéaa m& PR A sMﬂg at
| t @5 or hétervatdmésélected iro hitfogelyaiid wh fthé o
aﬁgswhgpel ﬁrtg%worﬁél S gﬁj@g&ﬁ%ﬁﬂﬁhiyl por%/l ons a(;fui“t heaR?'kox o
al kyl ani no o# %é%gﬁwt“cﬂwm%r gfoups may h?oﬁ%ﬂgafeahﬂﬂ%ﬁ’f libast
three car boneorﬁmsdaeoflmmhaﬁeow%m‘a be branched orcycigach Rerr] is =
I ndependently sel ected .from hydrogen, rret hyl , ethyl, am nho, hal o and

hydr oxy; 20 eagly s independently selestad from hydeagan, methyl, ethyl, iaming: helscand
Most parti CUhy .-b the invention relates to conpounds of formula | wherein -
m n, ii‘ and Rl err

i s i ndep@Pdent | y Bbis ‘?-emmvbmer«n R']' is/ydsggen. hydr oxy, ani no,

T o e A B el

substi tuted ,tﬁ‘\ and R® apcas pefined pbeve amyt seach)R' sk independently l4eiectad) from
(Rlerr]N, hydrégerf Meyiirdxy, amino, hydroxyamino, nitro, carbamoyl, ureldo, R° optionally

- substituted with halo, R°0, HOC(=0), H,NC(=0);
26 RO optionallysubstitutedwrthhalc, RO, (c,-c‘)-alkanoyloxy, HOC(—O), (R%),N,
A, phenyl; =
~ R°NH, (R°),N, R°NH,, (Rs),NH R‘NHC(-O). (Rs),NC(—O), R°S, phcnyl-(cz-cg-
_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 'tcg'e_ther with the carbons to which they
- 30 are attached comprise a 53 membered ring comcrising at least one or two
| heteroatoms selected from oxygen, sulfur or nitrogen, cnd wherein the alkyl groups and
alkyl portions of the alkoxy or alkylamino groups may be straight chained or if
. ccmpnsed of at Ieast three carbons may be branched or cyclic

are as defined above and each Rlerr] - -~



Rlerr]NH, (Rerr]N, Rerr]NHerr], (Rerr]NH Rerr]NHC(=0, (R err]NC(=0,
Rlerr]S, phenyl-(Cérr]-Clerr]) al koxy, -and wherein said phenyl
substituent in Rlerr] may optionally bear one or two hal o, ' Rl err] or
Rlerr]0 substitutents; or any two R[err]s taken together with the-carbons

“to which they 30 are attached conprise a 5-8 nenbered ring conprising at =

-l east one or two het-er oat ons sel ect®d from oxygen, sul fur or
nitrogen; and wherein the aIkyI groups and - ~alkyl portions of t he

al koxy or al kyl a ou r ai_ ght .chai ned ed
of at yI east t )r/\r e$18351 \éégﬁl‘[;ﬂ °S|t° 89'@5’?9“‘?3 of the formula fser]gdea

" The inventi ¢piheiars rebﬁggm{dyf rel ates to compounds of the forrrul a l
sel ect ed fromg group -consi sting

(6, 7- di net hoxyqu.(ﬁazdmpﬂ'owiy D'ét&f‘)y(ﬁﬂ"WWPwlhﬂmm - -

6, 7-di neth
( , (- d: gt hgggﬂ:(ﬁgﬁﬂﬂ noﬁa"? ig nggﬂ ﬂ*');?ﬂﬁﬁq%ﬁgiﬂ n:m ne;
37e2I h?/re rstylh ghenyl(ﬁ.?(dimﬂmm? 014rvi)fl43-£2 Immmthm -:;hvnvl)phenvl]-amme,

[ Xyqui

, 7-di et hongwm%é@%rﬁaﬁe% (?é'ﬂmt yny¥|¥r§£ﬁ@¥h’kqghenyl ) - am ne;
2%3(33%22@: I)(eégdlme Wﬁ%nggﬁ YF% o‘lm-m‘:;&‘ %?gﬁﬂé ne; B

ethynyl bhony) (BE-GMEtERYIY %@% ety el
I S i it 1 .
- et hzn Bhenzl )@% XFWE@BQ{WWQWW&%%MWW] am ne; 15
?t hynyl phenyl )(s.{emwphﬁhy[)l@ 7.meﬂiy|aighmxyquinﬁo||ﬁ4¢j|mham no] qui nazol i n-
- et hyny| pheny) (§€ -ﬂm&ﬂmv%w%ﬂkwmmpmwﬁmm

- am noqui nazol '(Baﬁ'lyﬁyiph mhﬂanh-)aa- ihe;
- et hynyl phenyl ) - ( 7- met hox in I in-4-y am ne;
- car-bomet hoxyqdm g’/'ifr ’Mm RE"“"V']‘““'M-

- car bogget hoxyq l{B%ﬁﬁYlp’hé}Iyl)l{B- %mﬁﬂm&&-@bﬁﬂw ﬁﬂamuno]quunazolln-4-yl}-
, 7- bi s(2- et hoxyet hoXy) qui nazol in-4-yl]-(3-ethynyl phenyl)an ne

- azi dopherﬂﬁ'?ﬁ(G 7- di met‘hoxyqui nazol i n- 4-yl ) am ne;
: -_(s-eﬂ'lynylphenyl)-(S-guamdmoqmnazolinA—yl)—amme.

~ (7-aminoquinazolin-4-yl)-(3-ethynylphenyl)-amine;
(3-ethynylphenyl)-(7-methoxyqumazolm-4-yl)-amine,
20 - (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;

25  (3-azido-5-chlorophenyl)-(6,7-dimethoxyquinazolin-4-yl)amine;

| (3-sthynyiphenyl)-(6-methansulfonyl-quinazolin-4-yl)-amine;
(6-ethansu|fanyl—quinazolln-4-yl)-(3-ethyny|phenyl)-amme |
(6, 7-dimethoxy-qumazoIin-4-yl)-(3-ethynyl-4-fluoro-phanyl)-amme,

. 7-d|methoxy-qu|nazo|in-4-yl)-[3-propyn-‘_l -yl-phenyi}-amine.

30 [6,7-bis-{2-methoxy-sthoxy)-quinazolin-4-yi]-(5-ethynyl-2-methyl-phenyl)-amine;
. [6,7-bis(2-methoxy-ethoxy)-quinazolin4-yi]-(3-ethynyl-4-fluoro-phenyl)-amine;
~_[8,7-bis-{2-chloro-ethoxy)-quinazolin-4-yl]-(3-ethynyl-phenyl)-amine;
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(4 a2|dophenyl) (6, 7-di met hoxyqui nazol i n-4-yl)am ne; 25 .

(3-azi do-5-chl orophenyl)- (6, 7-di methoxyqui nazol i n-4-yl)am ne;

~ (3-et hynyl phenyl ) - (6- met hansul f onyl - qui nazol i n-4-yl ) -ani ne;

~ (6-ethansul fanyl - qui nazol i n-4-yl)-(3-ethynyl phenyl)-ani ne

(6, 7-di met hoxy- qui nazol in-4-yl)-(3-ethynyl -4-fl uoro- phenyl) am ne;

(6, 7-di et hoxy- qui nazolin -4-yl)-[3- prop§h-1 yl - phenyl | - am ne.- 30

[ 6, 7- bi s--(2- met hoxy- ethoxy) qU|nazoI|n -yl ]-(5- ethynyl 2- nethyl phenyl) am
i ne;
[6, 7-bi s- (2- net hW’%‘?‘ﬂW° 'Méi%?‘h?m@‘?PTY)(‘!}"MH"%'Y'lrI?'PﬂUF‘M"B*PW) am
[

€, amine;

I s- (2 chl oro- et hox - qui nazol [ n 4 y I -phenyl%@am ne;
- chl or o- et hé&JP '%V‘MM IN% hynyl - pheny
am ne; 2-[4-(3-ethynyl-phenylam|no)-7-(2-hydroxy-etho ?]-qumazolm-s-yloxy]-ethanol '

bi s-( 2- acet oxy- et hoxy) - qui nazolin-4-yl]- yny phenyl ) -am ne;
(3 Priarpeaienom bl ato

bi
(2
7
4-(3- & hynyI (W'}W'Bkﬂﬂ)et han

[

I\)U‘I'

- acet oxy et hoxy) - 7- ( 2- met hoxy- et ho% qui nazol i n- 4- 4 &3 et hynyl - phen -
am ne: [7-( -ohloro-ethoxy)-s-(z-marmoxy oxy)-qmnazolin-&yli/( -ethynyl-phenyl)- -

(2
(2-chl orgn,ﬁﬁgloxy)) 6- ( 2- met hoxy- et hoxy) qui nazol i n-4-yl ]-(3-ethynyl - phen:
- am ne;

7- (2- acet oxy- et hﬁﬁaﬁebwmmkmy-eﬂmm)aqmhazolm-4-y|]-(3-ethynyl-phenyl)-

y ]-(3- e@]yw‘penyl)- 10 am ne; :
2 [4 (3- '='phenyl ami no) - 6- ( 2- hydr oxy- et hoxy) - qui nazol in-7- yI oxy] - et han
2-[4-(3-ethynyl-phenylamino)-6-(2-hydroxy-ethoxy)-quinazolin-7-yloxy]-ethanol;

A O iyl pati ok v s o ety ST
2 [4-(3-et hynyl mmwh&&&mm)bwmmmmﬁddwﬂmﬂmﬂmeuhand
[6 (2- acet oxy- et HW%WWBWWMMQ'BF?W"#W fs'ftgy'@f"ﬂ?ﬁ?m'phen

yl)- 15 @87 Rfi
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n
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6,
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(3-ethynyl - Eﬁ!ﬁﬁ‘tbﬂn—i—ﬁ}@mﬁ&t hoxy- et hoxy) - 6- ( 2- nor phol i n- 4- 'yl ) - et hoxy) - qui na

zol i n- 4-yl ] -amne,;
(6, 7- di et hoxyqui KWMW»F((%“@!WW@(W&HW*Y‘)“WY)QWnaz°|ln'

_(6 7- di but OAMAmmeo! i n-1 -yl)-(3-ethynyl phenyl)-am ne;
20 (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)-éminé,
(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.
25 ' (3-ethynyiphenyl)- [6-(2-hydroxy_-ethoxy)-7—(2»methoxy-ethoxy)-quunazolln-‘l-yI]-
 amine; - "
| [6,Tebié-(a-hydroxy-ehoxy)-quinazo'lin-‘i-yl]-(s-ethynyl-z-memyl-phenyl)-amine;
- 2-{4-{3-ethynyl-phenylamino)-6-(2-methaxy-ethoxy)-quinazolin-7-yloxy]-ethanoi.
30 : Another aspect of the mvent:on provides a process for preparing a oompound
 ofthe formula



(
A
(

[
i
-
[
[

6, 7-di i sopropoxyqui nazolin-1 -yl)-(3-ethynyl phenyl)-am ne;

6, 7-di et hoxyqui nazolin-1 -yl)-(3- ethynyl42-nethyl phenyl ) - am ne;

6, 7- bi s- ( 2- net hoxy- et hoxy) - qU|nazoI|n yI] (3- et hynyl - 2-nethy|-pheny|)-am
ne; 25

3- et hynyl phenyl ) -[6-(2- hydroxy ethoxy) 7- (2 nethoxy etQﬂ$y9 qurnazolln 1- y
]- ©.am ne; : :
6, 7- bi s- ( 2- hydroxy ethoxy) qU|nazoI|n 1- yh? (3- ethyn - 2- nethyl phenyl) am -
ne; and

2-[ 4- (3- et hynyl - phenyl ani no)« ' R{-hox ol i n- 7-yljoxy] - ethan'
ol. 30 Anot her _ as pefi—~O% ' nti oé/a process for :
preparing a conpoundR |, : B
-7- [err] 10 3;

~each R[err] is.independent 'y sel &d’ed from hydrogen, haI 0, hydroxy, am no,
hydr oxyami no, carboxy, ((err]-Cerr])al koxycarbonyl, nitro, guanidino,
ur ei do, carbanoyl, cyano, trifluoromethyl, (R)[ err] N- car bonyl, and
phenyl - Wal kyl wherein Wis selected from15 a single bond, 0. S and NH;
of each Rl is independently selected fromcyano-((err]-Cerr].-alkyl and
Rl err] whenei nwherein Rl err] i s sel ected fromthe group consisting of Rlerr],

Rlerr]0, (Rerr]N, R&e gf Rlerr] ONH, A and R err]Y; wherein
Rerr] is ((Jerr]- sr{']éj Rlerr] is hydrogen or R err] wherein the

‘Rerr]s are the sanaacbrﬂ is mdabdﬂdenﬂmtalo&pdrfrdm ityrdfRigen, haloRhydroky) amino, o
(RLETTIN A L e, GirBahp (ot dhaReamBRAPHRG! Biandiks, Guisd BdpaRoy™ "
~carboxy- ({Jer r(}yan;{a,gnﬂqoyomtkw B‘)pj‘ﬂrew@yagyl and phenyl-W-alky! whereln Wis selected from
16 asingle bond, O, Sand NH; S
- 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 whaerein RE 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 A is selected from pipefldlno- morphoiino, pyrrohdlno '
20 and 4—R‘-p|perazm-1 -y, imidazol-1-yi, 4—pyndon-1 W, wboxy-(c,- )-alkyl, phenoxy,
' phenyl phenylsulfanyl, (C,-C,)-alkenyl, (H‘),-N-carbonyl -(C,-C,)- alkyl andYls selected '
from S, SO, S0,; the alkyl moieties in (R°),N are optionally substituted with halo or R®
- wherein R® s defined as above, and the alkyl moieties In R® and RO are optionally

substituted with halo, R?0 or R® wherein R® and R are defined as above, and wherein

25 the resulting groups are optionally sub'stitut_ed with halo or R® with the proviso thate -

nitrogen, 'oxygan or sulfur atom and another heteroatom can not be attached to the
_same carbon atom, and with the further prowso that no more than three 'F{" units may
comprise R'; - : _

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

30 glkylsut_fonylamlno,benzamldo,benzenasul_fqnylamlno,&phenylureido.zfoxopyrrolndun-

' 1y, 2,5-dioxopyrrolidin-1-yt, and R'-(C,-C,)-al kanbylamtno wherein R'°is selected from
halo, R°0, (C,C,}-elkanoyloxy, R’C{=0), and {R°),N; and wherein said benzamido or
benzenesulfony(amino or phenyl or phenoxy or aniiino or phenylsuttanyl substituent in

 R' may optionally bear one or two halogens, (C1-C4)alkyl, cyano, methansulfonyl or

(o -C4)-alkoxy substituents;



phenyl, phenyl sulfanyl, (Cferr]-Clerr])-al kenyl,

(Rlerr]-N-carbonyl-(Clerr]-Clerr])-alkyl; and Y Is sel ected fromsS,
SO, SX2; the alkyl noieties in (Rl err]N are optionally substituted with
halo or Rlerr] wherein Rerr] i-s defined as above, and the al kyl
moieties in Rlerr] and Rlerr]O are optigpally substituted with hal o,

" Rlerr]Oor Rerr] wherein Rlerr] and Rlerr] are defined as above, and

~wherein 25 the resulting groups are optionally substituted with halo. or R . -

with the proviso dgeh@ly fivo R : sul, at her -
het eroatom can not De at 't:‘asc'ag tot _er Wq%g%@oégrt%%hi%_g{r%ya%% vﬁ\ﬁgt he
further pro@eBprise5-8membered ing compeisingRitdeast oneior stwacheteroatomo selected

R orl o ¢ &rom oaen, SR BPNEREHY iR AL AR drbuBS b6 bikh BorBhe ofthe

al' kyl sul f onylkexy oo alikglamimo doupss meay be strhighy halheboBif pbmpised of stdeabt thragyr Mo - .

li di n- vl 2. 5-dioxopyrrolidin-1-yl. and.: '

R err] -(ae#ﬁéﬁ?ﬁbﬁméﬁgwxgﬁﬁereyn_ﬂ err]. is selected from - - _
hal o, Rierr] O ((Gds shieSledirom hydrsgew sha optionly subeiai@s (OP))eifier (1N and
wherein said ben_za.mijo Qr e_ngsul onyl ami no or phenyl" or phenoxy or -
anilino or phenyl™sti 85%1%3%‘{'\ ﬁﬁérﬂ" Wdﬁbwmmﬁmy°awlwne

‘or two hal ogabstituted] - r , Ran o] ;

Ce1 Gy 1) b Sabsttuled] (CECL)ElIA," bpbrilty - subistiifed ENAG Hld, *RYdroRY, optionally

t aken toget ﬁ&'m hY9E%ar bons to which they are attached conprise a .

- 5-8 nmenbgy ed . ri nR*Gig rERIdoS &N A oFdie FOT i qllrom | 8&& -
from oxygen, sulfur or nitrgg?r?&'gﬁa%mhérg)nwiﬁgegﬁy g?‘gﬂ%ggghgﬁgmy

portions of SuRslituted (CxCelolkyl Whetsinthesubstitugnts ase selepteddrar hytiragencamineed or
i f conpri Se%rdﬁfxy;aﬁ‘d,%m ﬂmthS carbons may be branched or cyclic;
roge

Rlerr] is selectéed from hydr and optionally substituted .
([ err] - d ewhich eempyises - nis 1 or 2 and each Rerr] is

i ndependent |y selggct e‘irefa{iﬁg‘a : ' Jy substituted
(derr] -1%[/err])-a kyl , opt o%ﬁf@“@ﬂﬁé?ﬁ*&?@ aam' no, hal o, hydroxy,
|

opti onal¥s substituted hydrogy 10 Rlerr] is azido or

Rlerr]-ethynyl wherein Rlerr] is gelected from hydrogen, optdonally L

substituted (Clerr]-(err]).al kyl erein the substituents afe selected from

hydr ogen, am no, - hydr NO, Rl err] NH and Nﬂs. which .
20

conpri ses (R"). ating a cg;rpoygu)g | a
- b g
wherein R' and m are as defined above,

[err] Z
o N
with CCI, and an optionally substituted triaryiphosphine, optionally supported on an
inert polymer, of the formula Ar,P wherein each Ar is an optionally 'substituted (Ce-
C,o)aryl group and each ofthe substitutents is independently selected frb_m (C,-Ce)alkyl;
25 and - o _' | o
'b) B tr_ea_t_ing'the product of step a) with a compound of the formula
HRZ : (R)n




20 wherein R err] and mare as defined above, wi'th CCl [err] and
~an-optionally substituted triaryl phosphine, optionally supported on an -
inert polyner,. of the formula Ar3P wherein each Ar is-an optionally

substituted (Clerr]- ' Clerr] )aryl group and each of the substltutents

i s independently selected from((err] C&_ rr])al kyl; 25 and _

b) .treating the product of step a) w th¥a conpound of the fornula - 30"
[-err] ~wheréin R[err] Rlerr] and n are as defined above, E

o e IR he ot 8 BT BbaE and s VR el FPR B otk
w t-h an al kyabeve, with the proviso\(hat what s Yahae te plfodi.lbl 6f stap ) inusst fiirther be

directed to,a d fo treatlnga 5 hyperproliferative disease in a
manmmal by ad{ﬁaﬂ%‘f@? kyge, mammal suffering from - a

hyperproliferati V‘&tchmeaspiwbﬂﬁrﬁﬂﬂehﬁﬁﬁ 3 ldﬁcﬁdsﬁa&%ethéétfbﬂﬁ'ewat of
aForrruIiaﬁ 8 ;'{lsmventlonls also directed to
phar macewR i M%ﬂ@%ﬁﬁ ivease,in & mammal by Asipinistering 3p mapesl sufferngfremi ve .
di sease i n rEngpetprolifietive aRERSS, amyaeﬂlwmérawé diéis8 tredfing a8 antor Lfi:onhgﬁelt ing
amount of a conpound of the For mul and a pharnaceut | cal I y accept abl e
carrier. compound. |
This invention is also directed to pharmaoeutioal compositions for the treatment
of a hyperproliferative disease i m mammals whroh comprise a hyperprolnferatwe disease
10 treating amount of a compound of the Formula | and a pharmaoeutrcally acceptable
' carrier. :
By halo is meant ohloro, bromo, iodo, of fluoro,
By alkyl is meant strarght chain, cydlic or branohed saturated or unsaturated
hydrocarbyl moiety with the provrso that said alkyl must comprise three or more carbon
15 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 speorﬁoatron and_
20 claims which describe the lnventlon N



"By halo is nmeant chloro, brono, iodo, or fluoro. By al kyl is
meant .strai ght chain, cyclic or branched saturated or -unsaturated .
hydrocarbyl noiety with the proviso that said al kyl ‘nust conprise three or
nore carbon 15 atons if it is branched or cyclic. ) As used
herein, the expression "reaction-inert solyent” refers to a solvent which
~does not interact with starting nmaterials, reagents, Internediates or

products in a ‘manner whi ch adversely affects the yield of the desired
pr oduct . : O her features anq%gggggéages will be apparent from
t he specification and 20 clains which T& e the invention. L

"SCHEME [err] - SCHEME (conti nued) ' [err]
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-12- | " Detailed Description of the Invention
The Formula | conpounds, pharmaceutically acceptable salts and prodrugs’
- thereof (hereafter the active conpounds) nmay be prepared by any process

. known to be applicable to the preparation of chemcally-related
“conpounds. 5. ~ In general the active conpounds may be nade fromthe
appropriately ~ substituted qU|nazoI|ﬁb'u5|ng t he appropriately -
substituted am ne. As shown in the Scheme the appropriate
~ 4-substituted qU|nazoI|ne 2 whereign X is a suitable displaceable .
I eaving group such as hal o, arylo££2ﬂ§!§4ﬂ¥ﬂﬂﬂﬁﬁyl, al kyl sul fonyl . such

as triflu0ronethanesu|fony|oxy aryl sul finyl, arylsulfonyl, siloxy, cyano,
‘pyrazolo, 10 triazolo or tetrazol o, pgeferably'a 4- chl oroqui nazoline, is
reacted with the appropriate am me-or am ne hydrochloride 4 or 5
wherein R err] is. as described above and Y is Br, I, or

trifl uoronet hane-sul fonyloxy in a solvent such as a (derr]-Cerr])al cohol,
di met hyl f or manmi de (DMF), N-met hyl pyrrolli di n-2-one, chl orof orm

acetonitrile, - -tetrahydrofuran (TH§f), 1-4 di oxane, pyridine or ot her

aprotic solvent. The reaction may 15 e effected in the presence of a

base, preferably an al kali or al kalinelearth netal ~ carbonate or
“hydroxide or a tertiary am ne base, such as pyridine, 2,6-lutidine,

col l'i di ne, " N-nmet hyl - nor pholine, triethylam ne,

-4-di met hyl am no- pyridi ne or N N-di net hyl ani |l i ne. These bases are
hereinafter refered to as Xk e bases. The reaction miture is

‘mai ntained at a tenggmgturf about anbient to about the reflux .
tenperature of the 8ol ¥g prefergdly from about 35[err]C to about
reflux, until substantially ™R3 N1l ng 4- hal oqui nazol i ne can be
detected; typically aboutR?® to abouf 24 hours. Preferably t he

reaction is perfornmed under an inerk atnmpgphere such as dry nitrogen.

- Cenerally the reactants are conhre monetrically. Wen an am ne base
is used for those conpounds wher lbi gpllhy the HO salt) of an -
amine 4 or 5is 25 wused, it iy p use Bxcess amine base,

generally an extra equival ent of 2% base. (Alternatively, if an

anm ne base is not used an excess of the amine 4 or 5 may be used).

For those conmpounds where a sterical |l ythindered amne 4 (such as a

2- aIkyI : ethynyl aniline) or veryreactive 4-hal oqui nazoline |Is used
it is preferable to use t-butyl 30 alcohol or a polar aprotic solvent such
as DMF or N-nethyl pyrrolidin-2-one as the sol vent .

Alternatively, a 4-substituted qui nazokine 2 wherein X is hydroxyl or- oxo
(and the 2- nitrogen is hydrogenafed) is reacted with carbon

tetrachl oride and an optionally

(R3) — 4




- 13- substituted triaryl phosphine which is optionally supported on

an inert polyner (e.g. - triphenyl phosphi ne, polynmer supported, Al drich

Cat. No. 36,645-5, which is a 2% d|V|nbeenzene cross-|inked

pol ystyrene contai ning 3 nmol phosphorous per gram resin) - in a

~ solvent such as carbon tetrachl oride, chlﬁ%ofornl di chl or oet hane, 5
tetrahydrofuran, acetonitrile or other a tic solvent or mxtures thereof.

. The reaction . m xture is mailntained at a tenperature from about anbient

~to reflux, preferably from L.about . ' %flux for 2 to 24
hours. This mxture is r eact et et s am ne or an1ne

hydrochl ori de 4 OThesFoimidarl cbmpsounds, pharﬁ'fdeﬁﬁﬁdﬂvmépﬁﬁlesﬁlt!% ?

exanpl e by evaporati o and addi tjon a. SUI tabl e alternati ve

sol vent suc htﬁééé%ﬁh\er% Ffrh"e[“éﬁ"?ﬁ%""&%ms%e by any process known to
N-met hyl pyr rise applicaBlectodhe prepaition ofrichémically-paiated coﬂiﬁﬂndé he reaction’
m xture i s maintai ned at &%e&zerature from about anbient to the refl ux

tenperat (fe of tHB 98nerah e AAMPQUNGs, MeYube Inpde rf]'thtS'eaBBB'lOPﬂéme
|- b h d
until subst agiibstiuted quinezchRERISMghé %gﬁigna&wéu%g@' ne, acheive

typically fromabout 2 to about 24 ho y the reaction is
performed under oS shewn inthaSshemedhe appropdate 4ysubistiiutesquinazsline 2 whendin X

e BT art ng ey depiooanib ieeinibl HUHPIAIS AR, SRVREYY, ARYHIERY

formul a 3 issuchas merememwlfom[oaw arylsaifinyl; aryisajfemyl, siloay,ccysne; pyrazolo,

e ot TP EFARERE, UGS B oot VBT ok 5t

reacti on w témineogiaminé hyﬁrabhledduMarGayheteirsatls as described above and Y is B, |,

t et aki s(t 20 ' .
g?s((at ?i Iprsu(anr phosphl ne@%%ﬁﬁ @j ”ﬁr'nor? d§°fvﬂ h8YR e B8ncB ofCiLaaleohal) o
JI[_eyvi st' ﬁdfl ldlmeﬂ'lwbrrmdepr (DMF); hl deﬁylp*ﬁliﬂuﬁ%hé,m chiRIdfumMe, Sdc&oditrile,

ri met hyl si ne .
RN oo R 1t %8R Biie 52 Siroi soMgnte T ssaction mpy
triethyl tBi r effsctpdim dise ibreseheéeifra Masé; Mmﬁ an"&@KalP6r alkalifs b8fh infetal
- conpounds 14‘\/n ei Réerr .S azi .treatnent, _of compound 3 wth a

di azot i zi ng RN 8{1'3\#'% R mam FF@Y(‘@"‘Q-zs'&B'Qﬂ%%!M'GG-and
NaNJ err]) fwmpmmhwmatrmwamhe; Mirhéﬁviafmri& yridine BF Mua‘.m&m fiife.
azi de, such Nﬂ | %e FP£ t he, product I on_of those rrpounds :
of Fornmul a |ﬁ!ﬁﬁ8 Rersinagfter refgred.iq as suitab ech”ﬁ?-dr%m gwsiurs lshe
~ reduction ofmﬁhmnwdt@ﬁmﬁdmeﬁwnwban anfieRas BBout the remgwg

nitro is_enpl The reduction g conveni ent e carrl ed out

by any of0t %PWM’E@‘M 359G tonpbaut cuntil Bﬁbﬁ&mﬂd&nnoamalnm
- r edUCt ion ”ﬂiﬁl&iﬁlﬁéﬁfﬁ@&f?ﬁe rdef'fé?:’ied3 YHiddG abBit 2 to about 24 hours. Preferably, the

reaehon is performed under an inert atmosphere 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
25 used, it is preferable to use exeess amine bass, generally an extra equivalent of amine

base. (Alternatively, rf an emine base is not used an e_xcess of the amine 5 or S may be
used). - _

For those compounds where a stencally hlndered amine 4 (such as a 2-alkyl3-
, ethynylaniline) or very reactive 4—haloquinazolme is used it is preferable to use t-butyl"
30 alcohol or a polar aprotlc solvent such as DMF or N—methylpyrrolldm-z-one as the
solvent. '
Altematwely. a 4-substm.|ted qumazoline 2 wherein X is hydroxyl or oxo (and the
' 2- mtrogen is hydrogenated) is reacted with carbon tetrachlonde and an optlonally |



hydrogenation of the nitro conpound in a reaction-inert solvent in the
presence of a - suitable nmetal catalyst such as palladium platinum or

" nickel. A further suitable . :

-14- reducing agent is, -for exanple, an activated netal such as .
activated iron (produced by . washi ng _ =%on powder with a dilute solution
of an acid such as. hydrochloric acid). for exanple, the reduction
may be carried out by heating a mixture of the nitro compound and the

tivated h )
oct) vat e kil BRI SR HPAD Rosithd i T By BBE",
t enper-at ur etriphehylphosphire, ﬁolvmaxalppoaeﬁﬂldmhleﬂi No.] 38, G@avwhiobrislqaﬂt or .
e Wiaradi St a5kl SRk Y R AR RCoR B
(Cerr]-d ﬁfe"s]r))?l kﬁreolsomm tiuch (6{ afart}orCItcu-adh)t cstldfearmilarofomt ednchloroemane,
" m xtures_t re OUCIOnO 0 S

Formul a P mﬂfb“““’“’“ﬂ% (ﬂli'b W’I‘}B ﬁ%@ﬁg%ﬁ
noi ety I( ot hﬁﬁxtﬁhﬁﬁ n?éiﬁtamrm etefriprature frornftdbodedmbibnt :lﬁﬁétﬂuxa prlaférbisly from t

ui nazol i ne sSuc ee_am.no S er rote I’I r (0]
The above dbbeyt S8 facsaniir. g 2 dp B haurs,, Tiis HIGLER ls eRcied ylL e ARPRORYES, o
above descr b bPamine®Rydrobiloridd 3U&cs 'dtHéued}é&y e Zdter re&navall& solvent for

Several well known nitrogen protecti ng %roups can be used. Such roups '

i ncl ude (cp@m?leavmwawweﬁmb additiop;af a,suitekje allerpaiive sp
benzyl oxycaghend Nfew ﬁdin-hrdﬁey byndihé‘)biv Q4 Gidk O%Then,

Onit rophenyl sul f ony uenesu ,

benzyl . Thereagtion iroituse ismmtmsdgotmﬁemper@&mdr@nmww to ec@ﬂﬂ*ed

ggt Lllncﬁl g%ﬁ%@%ﬁ%ﬁ?ﬁ@bﬁ%uch awkﬂq&hﬂ}‘ yme or 1 = '

in the preseomplete formation ot pragucbie acheived; typigaliyiroma dhout 240 @bout24 hours

i ot hyl am hEetetbhy 3B TRRboR W Karkids sy en ma@?%%«g%&%ﬁ%%mw
pref eradly about Mdﬂ corhpowtharwhereia.Y 8l Bre i, rarttrifuromethanesutiohgioky, ig used ups
Sbsequent A8 THEPRBIRIENSIIEA0G FRARIEE WA RUMEBIES i 8 Sormeadnh 8L DU 308 <
t he protect fo?meﬂrmew BE. R’emdeldarbmmhbﬂa rommmd@mmnwose .
i ene lEbvsond o b has AR i o 5 e,
reaction with asuitable palladuum reagentsuch astetrakls(tnphenylphosphlne)palladlum
20 or bls(tnphenylphosphine)palladlum 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-dimethylammo)-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 compound 3 with a dlazotizmg agent such as an
.25 ao|d and a nitrite (e.g., acstic acid and NaNO,) followed by treatment of the resultmg.
product with an azide, such as NaN,.
~ For the production of those oompouncls of Formula | wherein an R‘ is an amino
~ or hydroxyamino group the roduchon of the corresponding Formula | oompound
 wherein R' is nitro is employed. '
30 - The reduction may oonvemently be oa:ried 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 & reaction-mert solvent in the presence of a
suitable metal catalyst such as palladium, platinum or nickel. A further suitable



For a description of protecting groups and their use, see ' T.W G eene and
30 PP.GM Wits, "Protective Goups in Organic Synthesis" Second Ed., John
Wley & Sons, New York, 1991. For the production of
conmpounds of Formula | wherein Rlerr] or R err] is hydroxy, .cl eavage
of a Fornmula | conpound wherein R err] or- R[err] is (Cferr]- C[err])al koxy
is preferred.

The cl eavage reaction nay conveniently be carried out -by any of the many
‘procedures. kn vvn for such a transformation. Treatment of the prot ect egy

) at

fornula | pgentiis, foraxampie, _pactivated metal sHch A% aFtvataddeon (pre
150 to 175[ Q&arshﬁdimh ;k&wder with Wity sluticii ot andRfd Luehads %shﬂﬁﬁd&}t THES,Y .

t he cl eavage reaction may be.carried out, 5 for exanple, by treatnent of

the prot ect qmabmﬂwmedmﬂmam#w@wedrmmmmam A mixture gicther pitro

| kyl #Ehaﬁﬂég F'E&ﬁl% m# Hth :
gl[ﬁgi”)ﬁet glcﬂrﬂﬁwﬂgl aryl phosphi de sucﬁ&gs It lum pheny %)[?%?p d% he ar\
cl eavage § eatchmas aupixtire of water ansoary eleobel, ifgr, example.r methanolior gtylamleaw ®ent

f th t

? ri halel ggosﬁg}ﬁ as opgﬁﬁ r'&&eg?n&dw&h%r ie%é?oo%sg%%hgﬁg erathgyluggdc
carri ed out Anocthéresyitableccless of reducing: agents iare the alidali anetah dithionites, such as
t t . . Lt s ' r.6]
o R or ool itianis, WHTIREAER uipa IicTt Jakancit 858" I E bl Welh, |
group are prorimichipds/thereafiar ed by oxidation of a fornula | conpound
wh i ' - k t bI
ldhlﬁi Z:glre]m?%qr”eﬁag Brgriucfon 1 hope C%n%%f:t# Fa @gﬁn ﬁ%’ﬁﬁfﬁé h?o
su i nyl. arnséarporatésd aoparnarycor ridary @gino cthierd c#rn (dmc
as g-ch?/oro ero g& nzoi aryeergeco et c 9%1 et al kal.i ® g
per oxysul ph ? g‘?} %?fw&g&ﬂ‘ﬂﬂ#?@ ?ﬂ%ﬁt Pﬁﬁ?ﬂgﬁ" dﬁPEﬁ#?’&h&eﬂf%ﬂea'e or
gaseouz OX%’qﬁbrlt& thgeabave&meﬁbl deu‘rqﬁcﬁét nmmueahsyas% A, sabmth oentid the
carried ou n sm, ondi ti usin e
st oi chi orret rwvar#ﬁﬁ’?ebﬁﬁa &ﬁ'@@?ﬂ'j q“P‘FFP{S'P(?er to ?educe the risk
of over ggidati O%MW% 5&{&&@@?&&' ealPbe usdd, ! Su&?@%@ﬂs

the reaction is carried out in a sultable solvent such as nethyl ené

chloride, includg o(Gr-GsHkoavarbneyl. t eoptionally of substitaled: elbsnm?yycamrm.l

or mear  anbi ROk, 51, inyioq SIS Bloiropheh feaior deniE P b
Wen ‘a conpdelvenesutiopyl, gnd lzamzylhu Ty agdlﬁupofﬁlejesﬂoged protecting: group may be
oo 50181 BIPH § ekl s it i AR TR 02! ©
c o npoundgo ofdlchloroethane, oran ethereal solvent such as glyme, diglyme or THF, in the presenoe
or absence of a tertiary amine base such as triethylamine, dlisgpropylethylamme or
pyridine, preferably triethylamine, at a temperature from about 0°C to about 50°C,
- preferably about amblent temperature.  Alternatively, the protectrng groups are
conveniently attached using Schotten-Baumann conditions.
25 Subsequent_ 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-
butoxycarbony| protected products. ' . :
. For a description of protechng groups and thelr use, see TW. Greene and
30 P.GM. Wuts "Protective Groups in Orgamc Synthesis' Second Ed., John Wiley & Sons,
| New York, 1991.
For the productlon of eompounds of Formula | wherein R' or R? is hydroxy,
' cleavage of a Formula | compound wherein R' or R?is (C,-C,)alkoxy is preferred.



formula | containing a (C[err]-C[err])alkyl sul phonyl group may be obtai ned

by oxidation of the - corresponding (Clerr]-derr])al kyl sul phinyl
~conpound as well as of the corresponding ((err]- Clerr])al kyl sul fanyl
conmpound. Conpounds of fornula I wherein Rerr] is optionally

~ substituted (q err] - 30 g err])al kanoy|.qgd no, ureido, 3- phenyl ur ei do,
"benzami do or sul fonan do can he prepared by acylation or sul fonylation
of a correspondi ng conpound wher ei n° Rlerr] is amno. Sui t abl e

: acyl ating agent Smé%léhﬁig@ménlﬁﬁ diﬂyfﬁet oérﬂédtdﬂa?b@%yabf% ﬁﬁnﬁlm no

-acyl amno, for eXanp acyl hali des, .

( q err]-q eprqepavmmwrmr@me sansiprmstign. o?feament of the protected fm%w
- chloride or ggfiviive SwithehicREm ep?néiﬁbch Mﬂd&eeo@o aw%i' 188 H 7% My Be -

acetic . anhydride or the’m xed "anhydride forned the reaction’of an

al kanoi c acPU'Ph?VGd@f(@F@ﬂkym‘ms Alternatively) % MP%M%MRY@GW%S!MI e

gg[sg”}:m t del‘]GF\g(rngJg‘lPé'tlOnw?w%ose 36%%8‘%3%‘“@%% eralgi:can'ﬁﬂﬁ ble, .

urei do or 3{@Cakuisuiphide, suchasisadium ethanethiolaje avky reatment with arx alikpll metal
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S | m ene
Ui T oyt a1 ibarah bt Abinurins e Sicn A 4708 tremide, SiboTpactins are pidforably
termerﬁ%w efh?laﬂfvmlr?mﬁmo@fdméhorﬁﬁeﬁeoﬂlaﬂ&rdélﬁhb ROterperatule, Y a}? or
near .a I'en e erat ure eln S
(q(ea] c][err])gfaiaﬂv%ﬂssﬁtfewv'at'ewh?aféﬁp jor R*is ; é&iﬁiﬁﬁ% h%rr]
() err
presence of U S
Rerr] is hsfdwan%rﬁmdaauaubﬁ%?%ﬁwwsmbﬁmyﬁmd/abkapﬁb«wletgna HBRBh S

i ncl ude al kyl or substituted al kyl halid fOor exanple, an optlonally

substit Jlﬁedpetq@%]i EffeP‘F’] (PHP'R?F Q:‘Ph@’PPG@W’BﬁICd@ peroxypsetie acid), am alkal
presence of pggtal Stassi Ritrid
tenperature in th '5’2 of IIEa?lf)'.(ﬁ)é\stlblo ﬁﬁ%%d(s iﬁf \c&éﬁ/"éﬁ ent )d@gtr or
near anbi emsaseqrqsewaraenén the presence of platinim; H@em |is>|seo¢rallv19§@ed out

Cyano. subst NG dB i Lot e pohlfluekiy 39 sEhilAnené Amofiitof iz agent
conpound  whén erder to reduMe]nsks:fav@Gpmdaqon@u damag«ia otheb funclionaltgrowps.i ng
o 9roup %sﬂn i gk, P 38204 B AR g sk it s HarBRPHBRE, =
chloroform, 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
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,
25 conveniently in a polar solvent such as acetic acid or ethanol. The compounds of
fonnula | containing a (C,-C,)alkyisulphonyl group may be obtained by oxidation of the
corresponding (C,-C,)alkylsulphinyi compound as well as of the oorrespondlng (C,-
CQalkVIsulfanyI oompound
_ Compounds of formula | wherem R‘ is optionally substituted (cz
) C,)alkanoylamino, uroido. 3-phenylure|do. benzamido or sulfonamido can be prepared
by aoylation or sulfonylatuon of a corresponding compound wherein R' is amino.
Suitable acylating agents are any agents known in the art for the acylation of amino to
aoylammo. for example, acyl halides, e.g., a (C -CQ_aIkanoyl chloride or bromide ora



preferably in the presence of a suitable base. The reaction is preferably
carried out in . a reaction-inert solvent or diluent and at a
tenperature in the range of about 10 to 25 100[err]C, preferably at or
near anbi ent tenperature.- . Conpounds of Fornula |, wherein
Rlerr] is a carboxy substltuent or a sub§h+tuent whi ch |ncludes a
carboxy group are prepared by.hydrolysis a. correspondi ng - conpound
wherein Rlerr] is a (Cerr]-Cerr])al koxycarbonyl substituent or a

e ChE E e T
TSt at o0 o poehe ?tﬁﬂ""’““”""’mﬁb B nsrehslorfvndn el anda Cy |
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Jerr])al kylo} arsmaalemuséolnoﬁlm praductiéh 8Fthods @empRhdd ef Fofnula | wherein R
pi perazi

S17- T ‘%ﬂ[’"@m é g'&&ﬁ'l%@'ﬁaz# sultable acylatingragent iscfos example,  syanate, ®.g., nay
be prepar ed ahyalkdliemeRi. ¢yautite subh ldaCsodium dyaR&te]6F af! isacy%Hhﬁeaéu@ Q@aﬁenﬁf a

correspondi ng co ound wherein Rerr] is an amne or

di spl aceabl & wi Nsulionyiations Jrayibe sarriad qut with sultable sulfonyd thalides or
preferably sulfonyl‘e?dhirdmesOththe réehSé‘%? h‘i&ﬁbﬁe&rﬁ 8 ref%mm h&hm {lfcyﬁ'ﬂgnat a

tenperature in the range of about 10 t07180 nveni en n'the
‘range 100 tG’fH@?’MqﬂPﬁ is carried out in a rseation-iner solvent andiiab al temiperatune iRjther ]

. 2- 1, ' - d by th
I(:f/cl i ggtlon 41 t he pr?soetﬁzzeééo hﬁ%ﬂé&?@"?”'ﬁ"‘%ﬁ&%@%?ng Y _e
conpound wher ei n QmpoqndSSOfanMMa(IC[Mhere]n @' eisr {,C Jalkowy onisubsttuted) (C.The
t { | t
i Tuent - and SHAMRYE RISt SECulelinepibe Or T siitstbaed [modgrtk, S0 SFEING-
c](c)nvem ent IOI)G)Jilkylarmne;iaareIépl'e]»ar:?1 _bVﬁlW 15,- preferably in the prﬁehcé bga{gu?d?lsé ion
car banbyl . BeRetf Ry Serorcingd GomRets aecsth f it FYOrRY ¥ Arngy JreperBititr
acyl at i o'rst OsmrdmwmmmmrﬁbﬁhﬂteerfkylIH‘ahM[fﬁr(&xa;ﬁt p|fe’
conveni en ents known in e ar _
acyl ati on OPWW'UM g#&&ﬁ k&ﬂ'ﬂ?l%@?ﬂ'ﬂﬂ inythe presence Gﬁé
for exanpl esuﬁéﬁlebaée ﬁ[ffd’ahil@“@ﬂ%lvehﬁéﬁdjaﬁa tentpratute inlthe Hr)goﬂ SRt 10
- anhydri des n(il46g§ed an gmindes as descri'bed above, and suit

substituted'® dranyep atqrdiasp ambient kRmperatusS.ed, typical ly in the
presence of a suiFoRHeproatetion of thods é&ﬁﬂ&&ﬁd%%ﬁﬁiﬁ%ar%ﬁi"t&ﬁ'd@ﬂ&i c

aci-ds or_suitably substitued derivatives thereof - coupledwth a
Formul a 49 c R Qscyangreuhstituted (G,rG.) ﬂgﬂﬁymﬂwmﬂdnﬂ compaund wherein ng

R'isa (C,-c4)alkyl substituent beanng a group which is displacable by an amino-,
alkoxy-, or cyano group is reacted with an appropriate amine, alcohol or cyanide,
. preferably in the presence of a suitable base. The reaction is preferably carried out in
| a reaction-inert solvent or diluent and at a temperature i in the range of about 10 to
'~ 26 100°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 correspondmg
- compound wherein Risa (G, -CJalkoxyeerbonyl substituent or a substituent which
| mcludesa(c -C,)alkoxycarbonyl group. The hydrolysis may eonvementlybeperformed
30 for example, under basnc conditions, e.g., in the presence of alkali metal hydroxide as
illustrated in the aoeompanymg Examples. '
B ‘Compounds of Formula | wherein R! is amino, (C,fc.‘)alky'lamino, di-{(C;-
C,)alkyllamino, pymolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-(C,-



20 agent such as a carbodii'm de. For the productioh of those conpounds of

Fornmul a | in which Rerr] is carbanoyl or substituted carbanoyl,
- suitabl e carbanoylating agents are, for exanple, cyanates or al kyI or
~arylisocyanates, typically-in the presence of a suitable base.

~ Alternatively, suitable internediates sucl, as the chl orof ormate or

carbonyl i m dazolyl derivative of a conpolfd of Fornmula | in which Rerr] is

hydroxy may 25 be generateéd, for eXarrpI e, by treatment of said derivative
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Alternatively, (C -CJalkanoic acids or suitably substituted derivatives thereof may be
coupled with a Formula | compound wherein R' is hydroxy with the aid of a condensing
20 agent such as a carbodiimide. For the production of those compounds of Formula |
in which R! is carbamoy! or substituted carbamoyl, suitable carbamoylating agents are,
for example, cyanates or alkyl or arylisocyanates, typically in the phser_ice of a suitable
base.  Alteratively, suitable intermediates such as the ohloroformate or
eerbonylimidazolyl derivative of a compound of Formula | in which R' is hydroxy may
25 be generated for example, by treatment of said derivative with phosgene (or a
phosgene equwalent) or carbonyldiimidazole. The resuiting intermediate may then be )
reacted with an appropnaite amine or substituted amine to produce the desired
: eerbamoyl derivatives, S |
o Compounds of formula | wherein R' is eminocaibonyl' or a substih.ﬁed
. 30 aminoearbonyi can be prepared by the aminolysis of a suitable intermediate in which
R' is carboxy. '
Thewhvahonsndeouplmg effonnulaieompoundswherem R‘ is carboxy may .
be periormed by a variety of methods known to those skilled in the art. Suitable



forms, such as the hydrated forns. It is to be understood that the

I nvention enconpasses all such solvated, as well as unSoIvated forns,
" which possess activity agai nst hyperproliferative diseases. 20 :
A suitabl e pharnaceutical l'y-acceptable salt -of a conpound of forrmula | is,
for exanpl e, an aci d- addltlon salt gg_a correspondi ng conpound whi ch
is sufficiently basi c, : an acid-addition salt with, for exanple,
an inorganic or organic acid such as. hydr ochl ori c, hydrobronlc
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are within the scope o |nvenL|on and t hey can be prepared by
convent i onal®8 ?3@&3%; izafign %&h"%‘(&ﬂg@ﬁmed sinply by
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20 A suitable pharmaceutically-acceptable salt of aoompound of formula | is, for

example, an acid-addition salt of a corresponding compo_und whichis sufﬁclenﬂy 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-

25 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 san; or a salt with an organic base which
affords a physiologically-acceptable cation for example a salt with methylamine,

~ dimethylamine, trimethylamme. plpendlne, morpholine or tr|s-(2-hydroxyethyl)am|ne
30 Al such salts are within the seope of this invention and they can be prepared by
conventional methods. For example, they can be prepared simply by contachng the

~ acidic and basic entities, usually in a stoichiometric raﬁo. in either an aqueous, non-
aqueous or partially aqueous medium, as appropriate. The salts are reoovered by



of oncogeni c and protooncogeni c protein tyrosine kinases such as epi der nal
growh 15 factor receptor (EGFR), erbB2, HER3. or HER4 and thus are al

. adapted to therapeutic use as antlprollferatlve agents (e.g.,
anticancer) in mammals, particularly humans. In particul ar, the
conmpounds of this invention are therapeu& nts or prophylactics for the
treatment of a variety of human tunors (T€nal, l|iver, kidney, bladder,
‘breast, gastric, ovari-an, colorectal prostate pancreati c, Iung,
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(1987) from A431 "cel|'s (A\I’/T%I’I can Type cul ture Cola?{ec | on, ckvil | e

and 20 sarcomas, glioblastomas, various head and neck tumors), and other hyperplestlc
' condmons such as benlgn hyperplasna of the skin (e.g. psonasls) or prostate (e.g.,
BPH). 1t is, in addition, expected that a qumazolme of the present invention may
possess activity agalnst a range of leukemias and lymphoid mallgnancies
The active eompounds may also be expected to be useful in the treatment of
26 additional disorders in which aberrant expression ligand/receptor 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, macrophagal epithelial, stromal, and blastocoelic nature in which
30 aberrant function, expression, activation or signalling of the erbB tyroslne kinases may
be involved. In addition, eempounds of Formula | may have mempeuhc utility in
 inflammatory, angiogenic and immunologic disorders involving both identified and as
yet unidentified tyrosine kinases which are inhibited by compounds of Formula I.



prei ncubated in a m cr of uge tube with EGF' (2[err]g/m).in phosphoryl ation

. buffer + vanadate (PBV: 50 mM HEPES, pH 7.4; 125 nmM NaCl; 24 nM
MyCl [err]; 100[err] M sodium - ort hovanadate), in a total vol ume of 10
~Jerr]l, for 20-30 mnutes at roomterrperature The - test conpound,

di ssol ved in dinet hyl sul f oxi de (DMSO), |sz diluted in PBV, and 10[err]l is
15 mxed with the EGF receptor /EG- m X, and i ncubated for 10-30 m nutes
at 30[err]C. The phosphoryl ation reaction Is initiated by addition of_
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det er mi nt&l bmxedhmthrﬂlmEGFaéceptcr/EGFrmiaj andinculbatéd f5r108B0aMindtes)at 30P €5 The

varous. compRmHRory RS EshBkoRls nalelgu by AGkietn S0 st ATE bttt ateM 1
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T. H, et althe EGFrMGﬁﬁixand m&iﬁd!&lfdf' imiftRes bt fooim ﬂ{ @Eﬁ&ﬂé
Cancer Chenot her e c!“gPart " 169-186 (1975
modi i ce#9 orﬁPPPHSHBfgd @%Meﬁ!"l? golutien (G5 M EDEAkP'ﬂﬁ QITIMATP) and ﬁjﬂbaNl on

of 1 X 10[erHd1. | THe RB&S afe!cehirRiged 814,000 PN, 468! 10fo YindRS. P58  or0"
supemnatant from each tube is pipetted onto a 2.5 cm circle of Whatman P81 paper,
‘bulk washed four times in 5% acetic 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
/25 [**P] incorporated Is measured by liquid scintilation counting. Incorporation in the
' .absence of substrate (e.g., lys,-gestnn) is subtracted from all values asa background
and percent inhibition is calculated relative to controls without test compcund 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 lnhlbltlcn of EGFR kinase
30 actlvlty Although the inhibitory prcperlies of the compounds of Formula | vary with
structural change as expected the activity generelly exhibited by these agents,
. determined in the manner described above, is in the range of |cs°-o.ooo1-ao MM



10 hurman HN5 head and neck carcinonma cells) suspended in 0.10 m RPM
1640. After sufficient tine has el apsed forthe tunors.-to becone.

pal pable (2-3 nmin dianeter) the - test animals (athymc nice) are
treated with active conpound (fornul ated by dissolution. in DVMSO
‘typically at a concentration of 50 to 10 4Jg/ nL foll owed by 1:9 di | ution:
into saline or, alternatively, 1:9° |Iut|on into 0.1% Pluronic[err]

P105 in 0.9%saline) by the 15 intraperitoneal (ip) or oral (po) routes of =

~admini stration t‘ﬂcﬁﬂiﬁ&'twaﬂweeeomﬁc}iﬁ'{mbﬂ@vﬁbogéﬁ)oe cr]eterp‘ﬁﬁéd EY%né'ﬁgbﬂt'o\fe

days. In order to determne an antl
nmeasured in 'ﬂh"P'?“PﬂrEf Wmor grawth\eyrantest compoyrnst rslafive te:8 controldi Thedumos geowdht he

t
(length x pn fe' Py tipets of Sfithe Liptiidl s eaflrtl dbzorltitiPlo $5 Mlfhofis of

al . Prot ocolerb T4y ebal Auneyrdnduction/Reletionships irt Devéliopment ofH'rrankpwﬂab

Al t h Edi t
Cancer aibrmieetd e Flonin Wlios Jo6 LteimGtorapAeip Lwith p, Nete i G&Rinosenn:
TOWer ] ??Ts"‘e"“"r e B e ?Qﬂ?s’“fﬁ*“fm‘ﬁ‘?l‘“"??r,’;‘{”:#s°
provi des re ?ﬂj@‘bﬁ é“%%é? mw é—“ﬁmm, 5,
chenot hleraglelssnesﬁ swma skghit fodifdakions. qfuniﬁvi\"tﬁ?lé ﬁ{maéd {rl thenen Aank By &t er)
~is areliable si ng ro rat es

Adni ni strat ﬂjﬁg{ﬁ’f" éﬂ?ﬂoﬂh@?&&ﬁ‘%ﬂf@m WAMM\MM ch .
enabl es el ihuftan Hﬂs hbad Qﬁ&ﬁﬁ%ﬁ%&r&ﬂbxﬁ&‘ Belfs) tsﬁsﬁgno%ta';lg o (%@L RPMI 1846, Atter

cells). These nmet hods i ncl ude oral. routes routes,

parenteral iSHffigiept tine has elepsaciigr the tumporg to-hasemepalpabie (2-3mas indiameter) the
i ntranuscul ygst ahirls(aiiymic Mhdmmmﬂgbﬁ@guﬁ?go%ﬁgﬁbiﬁébmgn

etc. ~ The anount active conpoun

course, be HEPM%W@W at a coneantration ot 50 ke 10 mg/mbfollowesiby 19 dilutien inty of
the afflictisaihe 6 diSmalpC:oiution InBUTYA Piufdtid B1oBfh 6.8 bk} BB

However anet

of the prescribing physician.
PR s AR e ) orpel (e gavtes obadminietmton twicedslyi.eoevery 120urs)
Bokg hunan, S neSpe ddje, in orerl HeRlmiti! b SSmEs oo, 1A Ais
2.5 g/-day. measuredin mnllimatarsutb&ymemahm acfass twoadigrhetersosnd tlneauthor size
Sustained r SPELE coRIBE BpAG oomple; Tior viort = 0BRR X (a2l adRieg
injection ato themetfidds cfoGerahpR.l., B BheProtocols forcStreshing  CHemicAloRichbs and
20  Natural Products Against Animal Tumors and Other Biclogical Systems®, Third Edltlon,
Cancer Chemother. Rep., 3, 1-104 (1972). . Results are expressed as percent
inhibition, aooon_'ding to the formula. Inhibition (%) = (TUW_ e = 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
25 diameter) is a reliable method for assessing tumor growth rates. |
Administration of the agﬁve'wmmunds 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, subcutaneo_us. intrmnuscular, | intravascular or __infusion).' topical
30 . administration, etc " | |
The amount of active compound admimstered will, of course, be dependent on
the subject being treated, on the severity of the affliction, on the manner of
. administration and on the judgement of the prescribing physician. However an effective



‘administration as an ointnent or creamor for rectal adninistration as a

suppository. 'The pharnaceutical conposition nmay be in unit dosage
forns suitable for single "admi ni stration of precise dosages. The
phar maceuti cal conposition will include a 10 conventional pharmaceuti cal
carrier or excipient and a conpound according to the |nvent|on as an
active ingredient. In addition, it nayliﬁ%#ude ot her ned|C|naI

- pharrmaceuti cal agents,- carriers adj uvants, etc. ' Pharnaceutlcal

corrposi_tions accordin tot veption may contain 0.1 % 95% of the
conpound, prdo® [ﬁdIQ E’PA}"M&O&/‘F Equﬁ@h'ydrtq:iﬁmmon
to 15 be adrﬁﬂ@l&bﬁﬂﬁiﬂwddse@m@'aﬂ é«eﬁgﬂﬁo@ymﬁﬁa@%is%mmmtd

~anount - effectlve to | evi ate or reduce the signs.in the subj ect be| ng

treated, i. gdﬁ%M'YP@r‘&t?%S/ ay. di seases, over the course of the
treatment. The compeshioh! may, forRa@RIpHs, @elﬁ‘ﬂ%ﬁ’ﬁ slitabld BFomﬁaﬁﬂm&FdﬂBﬂe

sol utions_or suspensions. of active COI'TpOUﬂ s in steril aqueous

sol uti on® 8@ %ﬁﬂ@“’&ﬂbm&dﬂfﬁﬂm relpgseformulations, a@lutum)ss@ssmmn,ons
-Such dosage O pafentéal Pifecgﬂht&bhys@'lllg 85iGlon 'éus&@ﬁ dibf br emu%sm‘nr Jor topm?ler

Sui t abl e phar maceut | ca rriers include I nért ents or
and vari ous adminisisation-as:an einfmentor aeamprdontactal iadministrationcas @ isuppositary. | f

desired, comgl hent s 0
el pi ent o Ahg Bhiffdoplialicomposiibfl i o n"uk ddee Iorfis"bleily 1of A"
cont ai ni ng \administtationcobpracise, dosages.asThei pharmaaeuﬁtalmgmbesﬂ&n,ydmdudﬂa
cortain 10" CBpiioBe® ohartiadpiiel Satiey 3% exfRiot gd guedmPed, sdSordgigbe
gel atin and mmtioln .as an aoﬁvbif Ilﬁgrediagi y,lnladaltilohat‘ttl ﬁﬂy?ﬂﬂﬂ&é dtHGr'f l'n?ﬂn&FMr&Sl um
stearate, sodiumla sul fate, an talc are often useful for
tabl eti ng plﬁ'ﬁ@%@"ﬁgél opmiers: adiwants, 8tSsi i | ar t ype may al so be
enpl oyed |n soft mw&:wmaw@mmmﬂsﬁwmnmenm
t herefor, i nclude | actgse or. mlk sugar and hi gh nol ecul ar

l'a'N!-Bgt!?BsiPr ed

pol yet hyl en«?meE"“ orpferably 19%n70%. d “ﬂ!p&?ﬁt@ﬁm iar do
for or al15diBe ddrhinibtéred willSorain & §uatitp 6t adtive Lomp EI% An"EouR Merisd

wi th various . sweetening or flavoring agents matters .
-23- Sllevigtesor, seduce; thecsigns dn the subliech bﬂjnm esl. de..shypespraliferative
agent s, togmauwavarmdmwmeuﬁuﬁhe@s water, ethanol, propylene

t hereo

glycol, glycerin, aor conbinations I\/bt hods of preparing
vari ous phar mace(Fxemplary parenteral administrationsfonpe indlude solutionswan suspsnsiansi ofe

compound ar QutiiuSinp&iindd ih stdbfe SIS BbiutibAs, 1SEMPI hassbus Profiicnddileol
20 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'ieal'eompositions may, if desired, contain additional
mgredlenh such as flavorings, blnders. excipients and the like. Thus for | oral
~ administration, tablets eontainmg various excipients, such as citric acid may be

25 employed together with various dis'ntegrants such as starch, alginic acid and certain
' -complex silicates and with bindlng agents such as sucrose, gelatin and acacia.
Additionally, Iubriee:ting agents such as magnesium stearate sodium lauryl sulfate and
talc are often useful for tabletl_ng purposes. Solid compositions of a similar type may
also be employed in soft and hard filied gelatin capsules. Preferred materials, therefor,
80 include lactose or milk sugar and high molecular weight polyethylene 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

UO



5 For exanples, see Rem ngton's Pharmaceutical Sciences., Mck Publlshlng
Conpany, Easter, Pa., 15th Edition (1975). . The -
‘hyperproliferative di sease treat ment descri bed above may be applied as a

. sole therapy or may involve, in addltlon to the active conpound, one or

nor e ot her. antitunor substances. %conj oi nt treatnent may be
achieved by way of the 10 simultaneous,““Sequential, cyclic or separ ate
dosi ng of the individual conponents of ‘the treat ment . Hi gh

B or epar s SHAI B B ot G susfet &?&3"‘%&%&%@@9@

and prepar at’i

- modi fied i neuch as WilteF; iethdhof; &fe%l? IkgIPoﬁidfbioBﬁ\bﬁfaﬂbﬂﬁﬂ{eﬁdﬂ 3X3C
cartridge col unn nm X Scm 18; aval I abl e _from Perkjn El nmer Cor

Norwal k, CT 0685Mpthadsof-prepseing é!E“‘(‘{srB hmaceyticab compositipgngWith, &

precol um (gmaingt'e? '&c‘h@&ﬁ%&ﬁn@'&kn@%ﬁ' okl BelepPErei b tisshbHIiIRMSH HIS .
Inc. San_Jose, CA 95134) which was previ ousléleqw librated in pH 4 50 " 200 .
Mm“

mvi §nnfﬁﬁmwt UNPee M%l%"ﬂ“!"ﬂ FF@HPP‘"%
gr adi ent of 0 15th E gfwg |Ie/pH4 50, 200 mM NH err] acetate over 10
m nutes w t Pé‘)'w rg?t e&‘g?g EO m m n. Chromat ograns were generated

over. the range 2The hmmm@grﬂyedlsemtmemdmed@beamaybeapphedasa|t

hould b
oo o SR of bl e By SBUNGR b T Bl Bl ohdorffcre e
nodi f i cat i oangitumor sub@msm&cmm tmimqﬁ mpy benachirvedpby iwayaetithecope

E;(A}vgﬁ El‘ qv € GinutEndbus I6ddudhifial e clid¥r ddpardtb 8bShg of the individual components of the

( 4E:hAIZi dophetgedtme('nﬁ 7- di met hoxyqui nazol i n-4-yl -)am ne hyd(rjochl ori de

4 6, 7 .
~ hydr ogLIOorl de I(gayﬁnéégﬁl@?a%oﬁ%@@g% djkpl%) 'H%Blﬁp ﬂﬂ’ foﬁo%'g lwe
al cohol forauﬁd re%&rannswasouﬁeetédamwdihg tdﬂ'rbbnowhgandhedluMMbdaﬁed iduct
S oy PR and oo oo Bl R ol (e ko, 361

-24- . 16 available from Perkin Eimer Co Nomalk CcT %sss)mlﬂﬁuﬂlee (trademark) RP-
fpheny am ne hydraqchl ori de

(67D|metho ui nazolin-4-yl)
T D SkRREN IR T, BB 1St e et Aot JomyoIot | | e
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
20 mUmin. Chromatograms were generated over the range 240-400nm using a diode
" armay detector. o ' - | |
it should be understood that the mvenhon is not Iimlted to the particular
embediments shown and deseribed herein, but that various changes and modifications
may be made without departing from the splrit and scope of the mvention as deﬁned
- - 28 '_ by the claims. _
henvl)-(6.7-dimethoxyquinazolin-4-yl)-amine hydrochiorid
4-Chioro-6 7-d|methoxyqumazollne (250 mg, 112 mmol) and 4-azidoaniline
hydrochloride (200 mg, 1.11 mmol) were refluxed in 10 mL of isopropyi aleohol for 0.5
30 hour, eool_ed and filtered to afford sohd title product which was washed with 10 mL of
isopropyl alcohol and dried in vacuo, at 70°C, 392 mg (88%); mp 200-205°C (dec).



(137 mg, 1.17 mmol) were refluxed in 10 nmL of isopropyl alcohol for 0.5
hour, cooled 5 and filtered to afford solid title product which was washed

with 10 -nL of .i sopropyl al cohol and dri ed in vacuo, at 70[err] C, 338
my (99%; np 269-270[err]C. .~ o

EXAIVPLE 3 : (6. 7-D et hoxqu n: ol i n-4- . _

yl.)-[3-(3" - hydr oxypropyn-1-yl ) phenyl] - e . A mXxture of

(3' - bronmophenyl ) - (6, 7-di met hoxyqui nazol in-4- yl)-anine hydrochl oride 10

(250 ng, 0.591 mmol ), tetrakis(triphe hi ne) pal | adi um (100 ny),
. _propar gyl al cohol (600 [err]L), %&B&%ﬂry, ni t rogen purged
di et hyl am ne and (6ZiDimethoxyguitezdiih

CPres with on g%WQ%WMMW%O Mg 12mmeh andck-piymdaniine
recrystalli. mfngpmwah Cﬂreré‘?eﬂibr&& P16 ﬁ'\l.toﬂe%sr[ab?#%hoﬁdr?fs A5YY, Bloled"

vacuo,, at L‘err ng éu np 267-2
EXAVPLE £ and filt to afford solid title product which was washed with 10 mL of isopropyl

3-(2' - Am RQEm n-4-yl)-am ne
L§/drgchl oride oltihd EEQHW\@%& flt* %sé #Wﬁ%ﬁéﬁ& ny, )(S )149 mol ) ,
tri phenyl phosphine (60 ng, 20 0.225 MMELE_QDht hal i'm de (165 ng, 1.12

mol ) and di et hylsqz,ﬂmeﬁ;g | 4(_ ' - 0 ) Were
stirred at room tenpera =

hours. The react |PommthﬁK@-mmmﬂb(&1dmmqun4yMﬁd Iwii'oohlonde

chr onmat % .acet o ene
chl ori dgﬂ{ O'&% or% 50T € so{“?'da‘fgﬁ% %p‘heﬁ%pﬂ”osp'hme%pgl%mm rl?Oém mgqy propargy!
i{,\ﬁht Eal i i gamhbusmpthymumwmu?gau i trbﬂ@rod%dél()emg)e
ich was ride ion 0
anhydr ous 1%&%‘“%? éﬁ%‘f’%’aﬁ%‘%‘# 6@%@%0 %*% %Fg%gﬁm which,wes
The sal't wasvasbedmumﬁwm 2mL@f50%d|ethylarrﬁhe eshetHafiol; 136 mgmrﬂd e%ﬁd Wahnm
t he next st Thi s 0.0323 treated with 0.5
of hydrazi ngwgfr% 'ﬂetﬁf"‘g?é mewmpdﬂ%mng-mé@“% at 792G i on
m xt ur e \gas 76w(3u)echp p67-268C., and the product isolated by flash 30 '
chromat ography eluted with 10% et hangl . i n net hyI ene chloride. Pure title
pr oduct was isol ated after conve&ﬂﬁﬁg& its hydrochloride salt- with 1

m. of 1 MHC In

di et hyl ether an ' I N I n.vacuo,
“25- 7 * " hudrochionidé’ "

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

20 0.225 mmol)), phthalimlde (165 mg, 1.12 mmol) and diethyi azodicarboxylate (36 uL,

-~ 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)amme which was

E 25 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
30 chromatography eluted with 10% methanol in methylene chioride. Pure titie product

was isolated after conversion to its hydrochloride salt with 1 rr\L of IMHClin methanol, |

preolprtation with isopropyi alcohol and diethyl ether and drymg in vacuo,; 5.6 mg

(47%) mp 275°C dec.




EXAMPLE 5 ' (3- Et hynyl phenyl ) - (6-ni troqui nazol i n-4-yl)-am ne
hydr.och] ori de ' 4- Chl.or 0- 6- ni t r oqui nazol i ne -(1: 06 g, 5.00 mmol) '
~and 3-ethynylaniline (1.00 g, 5.30 mol) were refluxed in 10 nL of
i-sopropyl al cohol for 3 hours, cooled and, after 16 5 hours at room
tenperature, filtered to afford solid t|tIe product whi ch was washed with
10 mL of .isopropyl alcohol and dried in @ﬁtuo at 70[err]C, 1.27 g (78%;

np 255- 256[err] C. EXAMPLE 6 -
_(67D|n'ethoxqu|nazoI|n4yI) (4- et hynvl phenl ) - am ne- Thetltle_
product was prepared in the fol l owin ep sequence W thout 10
purification of the i bz ol i ne (250
ng, 1.113 mmo) ). and. 4-1 odoani T1 ne. wer e refl uxed

in 10 nL of isop pro Wm@rmr(bpss,%%molmequ(wﬁpesaoure

and fil tere@h:hel Neré Féluxed iinl 104l of isopropyl alcohol for 3 h
| odophen di met hoxyqui nazol i neP -p)‘/d | yam neh ';/drggm c?r"f’(fdvﬁ%r?\?/gé ®

Wi th 1b$’H{§ Piroom pmppiaturs; Hltered toafford selictiitieproductwhich wes washes withe ny

(7699 . A m Abwhe °
(4-1 odophenyl ?ﬁ%gﬁ?o@?ﬁ&d;\%ﬂ%aﬁé‘ggeﬁl fnn\éacuo, 7§mcr'1é %%VS@‘RI orp 2(?5'%5?5(5:
my, -0.564 mml ), tetrakis(triphenyl phﬂMbéﬁpal | adi um (50 ny),

trimethylsilylacetylen 1:§||{‘ . Of dry, ni trogen
purged di et hyl-am ne an 7Dimetf\$ J' Bﬁ F, uxed for 2 - -

hours, cool ed andheditlecproduttcwias preparadin the falldnnd threscstep! sequence Wthdlh was

b Ltyintyi e PORRER A1 g RN eARS, 3067 ke dathm&um%ﬁ@?f"&s&y' g b 20
i nterface oimrhblp andot-iodoaniling) (268 mba$m4molmﬁeré lréih.&b&dn qo%drdf%#rapyl
vacuo; 170 Tri et hyI S| ﬁk/' 'Plﬁi? g, (o5

8
et hynyl ) phe% Pgﬁscﬂm'hm&a tha’?gm
mol )~ and aiddophenyl). -amtuaxyq&rrhﬁam yaﬁn d@eﬁ&fﬂdﬁﬁéﬁwmhed

ti di f th f t t t t f 2.5
hours. e 38 M2t RSPV %q?wﬁ%3@8%3‘3@%@2@3&0%@fm?é’?z?ﬁ%”;&m%mened
bet 10 ﬁéfgn.[(s ,%hw
o(rag\é\ﬁ?g Iaygﬂrb"ﬁvugtls"gd‘rﬁl(g'(:jme‘s gﬁnﬁggﬁqﬁﬁﬂ'ate ?ﬂﬁ%’ ed ang va(cuum
evapor at ed m-grsﬁé"!’ﬂg)yttMMﬂP m)mbdium(mmg)tthU&HMWQt hyl”
e g_er and dyiedl, 1. 163RnRN4 mL Ut iy, hﬁoﬁﬁp%%wwﬂr&gﬁawe(w
- (6. 7- Di met h¥s) wasmefixed for @ haurs,_caoischgnd onqsniratedtio vacyo, 4o aftord a residue

which was partitioned between chioroform and 1N HCL. Solid [4-(2‘-{tnmethylsﬂyl}-
20 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'—{Tﬁmethylsilyi} ethynyl)phenyl]-(6,7-dimethoxyquinazoline-4-yl)amine
/(100 mg, 0.266 mmol) and anhydrous potassium carbonate (1 25 mg, 0.906 mmol) were
stirred in 3 mL of methanol and 1 mL of water at room temperature for 2.5 hours. The
26 reaction mixture was concentrated in vacuo, and partitioned between 20 mL of
chioroform and 20 mL of 1N hydrochloric acid. The organic layer was dried with
magnesium sulfate, filtered and vacuum evaporated to give the titie product which was
tritureted with diethyl ether and dried in vacuo &t 70°C; 81 mg (90%) mp 239°C dec.

washed .



The title product was prepared in the follow ng three step sequence with
out purification of the internediates. A m xture consisting of
'3-bronp-2-nmethylaniline (1.00 5 g, 5.37 nmol), o
tetrakis(tri phenyl phosphi ne) pall adi um (200 ng), trimethylsilylacetyl ene
(1.053 g, 10.75 nmol), 10 mL of dry, - nitrogen purged diethyl am ne and
cuprous iodide 910 ngy) was refluxed4¥br 16 hours, cool ed and
concentrated, in vacuo, to afford a’ - residue whi ch was partitioned
- between chlorofornland 1-N HCL The organic | ayer was - washed with
brine, dried with nagne5|un1sulfate agﬂgﬁﬂﬂjﬁb1evaporated to yleld a 10
residue, 3-[2'- : - P> par

by flash T O ST 7 ;
nmet hyl ene chl ori d'B'pe i) progluct was @tép}#ed in the following three step sequence wrth out

' ?t ﬂ”mce)'[ gyl65| ?W"R\Oﬁﬁ %W&a%%ﬁﬁ@@gﬂ% %@%%ﬂé‘ﬁ%ﬂ %fqouxed

in 3 n. o8 14 8. mpmyltemmqhiﬂhehvlph&bﬂhm)paﬂadmm (200tmgy; trmnthsdsllydamtylm and

| E |3 | E gr e?t £ I0 n@{@ @ Js)'ﬁmbh%tlgf 8%6%9% Bﬂggerj}m?tgyl?mme and cuprous iodide

di met hoxyqui 91z aig) Mmesmdumc&md tnd \woncéntrated, in vaeao,viot &ffald arl

'(I)'Ll . aylefopror%l ? ﬁohol aBd triturat e&ilggfo 16 ho apm]trgedl et P)S?e'w%

met h?nolj Lnd]yiﬁﬂieﬁdnﬁh%né rtﬁ1ea(1mtl'i ﬁﬁgﬂﬂﬁuﬁ@@mﬁi&vﬂé@?% &?ﬁdﬁé@ldd% was
urifie sh ¢ ica ge uted wi ;

'ﬁet hyl end0 zrﬂee e S H&Yiisﬂg %Wh?"&?é‘é’l‘"ﬂ'ﬁﬁg atWash Pyiled by fiash ng

, in vacuo, Mﬁaawgaatmyt on GflicaTyel 3RA8d wither:Pheslands: Wadthylené ehivhde; Mm& of

met hanol and treated wth 64 ng of anhydrous pot assi um car bonate at room

t enperat ure 8%)3 hours. The reaction nixture was concentrat ed in vacuo and |

25 partitioned bgickss-6l7 8.6] t_ﬁh{ﬂm@ag“‘ %of(wn Ibq_sgl gﬂuet seped

at the.interface phases a was fi te ed and dried,

in vacuo, : 4&imgthy|§WtimpyllzaﬂemyI§rmme (100(mg-, 0.491 mmol) were refluxed in 3 mL of
-27-

(6- Ani no- C]UI 8 agwpxl alcoml f8§1 °"ryf=°?|leny yrogm tﬁmg find filtered to afford a

(3- Et hynyl - presigu®- (& nsolid- q{B-tia'z(irimmyysi)yl)athyayljymmethyjphday[]sgus7@
180 i Bl ER RISy fahiAd WlrhidrdeWhic s Wil S do mL o

portion-w se-
isopropyl alcohol and triturated for 16 hours with diethyl ether. Thin layer

_ chromatography on silica gel eluted with 8:1 chioroform: methanol indicated thet the
20 residue was impure produot The residue was purified by flash chromatography on |
silica gel eluted with 9:1 methylene chioride: methanol to afford after oonoentratlon and
drying , in vacuo, pure product 64 mg (33%) The product was dissolved i in 3 mL of
methanol and treated with 64 mg of anhydrous potassium carbonate at room
'temperature for 3 hours. Tho reaction mixture was concentrated in vacuo and
256 partitioned between 1 N HCI and chioroform. Solid title product formed at the mterfaoe
~ ofthe two liquid phases and was filtered and dried, in vacuo,; 40 mg (84%) mp 225°C
- dec.. . ' ' '



5 dithionite (1.10 g, 6.28 nmol) at roomtenperature. After 2 hours the

m xt ure was guenched with 120 nL of water and filtered. The filtrate
“Was evaporated in vacuo to a . resi due whi ch was dissolved in 100 nL of
- 171 nethanol :chloroform filtered and - evaporated in vacuo to a second
"residue. This was triturated with 200 nL of 5% sodi um - bi.carbonate for
30 mnutes, filtered, washed with water a@g#-.dried in vacuo for 16 hours. 10
Fl ash chr omat ography'on silica gel eluted with ethyl acetate afforded pure
(6-am no- - qui nazol |n 4-yl)-(3- et hynyl phenyl’)-am ne; 140 ng (34%; np

165 [err] C dec.. = . _ EXAMPQS EXAMPLE 9
( 3- Et hynyl phenyl ) -(6-nme hanesul f_on I-am oui nazolin -am ne
. The title product of -Exaksfiing-quingeconn 3-4-i B ne (140 [err]L,

1.68 15 nmol ) an W)Qmwhhaduuﬁwﬁﬁ&nherﬁﬁmdﬂoﬁ Img 50

refluxed in 10 'or oet hane for 7 "hours. The reactlon

m xture was mmel) mﬁesel\mbm 30 @@1— pﬁqumlc acid\ane \reated mrt@s\r\uae withi sadivms
trit t g4l t
oyl ol d( 3 e TTAE ‘ﬁ‘b g 828 hmel) ot 18ptesbrine: href 2. A6 the micure wes
102ng( 789 quenclmpd [186 mlcptwater and filtered. The filtrate was evaporated in vacuo to a
EXAMPLE 10
( 3- Et hynyl pheny\"? V(I'gchi nmet Hisfgihg%l'%x1>98uf"r|fa‘z,foﬂl1n fmﬂd chlorofomdi;ltoeé St de
4- Chl or o- 6, ®vapotatddinvedcunippsecand residug. This was tritlirdddd with 200 enkcbf 5% sodium
th I I _
o1 Conol “for Higarbarate a0 Gt Rieted Whnd bl g by Sdf oSfacks R @Ry . .
whi ch wato vveﬂwdchmhhtdgiaﬂw on silica gebelptedpyith ethgloécEtate affortiedeplre (6-amine at
TOLeT LG 2CQinakolind-3h-s hynyipheryil-drfine ; 140 mg (34%); mp 165 °C dec.

((6.7-D nmet hoxyqui nazol i n- 4-yl ) 3-et hmt hyl phenyl ) - am ne
hydrochl oride h d d ! he f oI | owi ng

three step sequence=mh ginanesut - -amine A

m xture consi stl ”m@ﬁﬂéﬂlbﬂﬁwo%ﬁlé oormg.(d.awnﬁﬁol pyﬁdi% (rlwl ]., 1.68

tetrakis tr| yIph I no).pal.l trimet S|Iylacetylene
(3.00 nL15 rﬂ'?ﬂl”‘ 33.(%%:«-5%«#% uxgd 1,79 mi .2
purged, dr y dichlorodtiinoR 7 ﬁwrwam%heaa?ﬂnﬁﬂm%w%aed Cd?ﬂ' Hﬂed ina

concentrated; in vacuo, to af . resid whi ch par{itioned
bet ween 100 V@cugto atreslduemlpaw@smralminﬂp m&-omm&cl ﬁltered and dried in vacuo

1: (2)?I owed by1iE?l né%ﬁghm)'mﬁ%n%gﬁeéwwwﬁ‘an a?‘cﬂd%‘)ée'\'/‘gg}(@t ed

to a resi dudnpﬂ48°Gdﬁcdue was
20 PLE 10
3 Ethynviphenyl)-(6,7-methvienedioxyquinezolin-4-yi)-amine hydrochioride
: 4-Chloto-6,7_-rnetl'_|wenadibxyquinazoline (200 mg, 1.04 mmol) and 3-
ethynylaniline (127 mg, 1.0 rhm_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
25 _isopropyl alcohol and dried in vacuo at 70°C, 266 mg (79%); mp >350°C.
| EXAMPLE 11 |
6.7-Dimethoxyquinazolin-4- yi-6-methviphenyl)-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
30 g, 6.94 mmol) tetrakis(triphenyiphosphine)palladium (750 mg), trimethylsilylacetylene'
(3.00 mL, 21 21 mmoi) and cupfous iodide (20'thg) in 20 mL of nitrogen purged, dry
diethylamine was refiuxed for 2 hours, cooled and concentrated, in vacuo, to afford a
* residue which was partitioned between 100 mL of ethyl acetate and 100 mL of 1N HCI. -




dissolved in 10 mL of ethyl acetate and diluted with 200 nmL of petrol eum
ether. The solids were flltered of f and the oil, obtained upon vacuum .
~evaporation of the filtrate, 5 solidified to give '
4-[2'-(trinethylsilyl)ethinyl]-2-nitrotoluene. This product was reduced

'to the amino product by treatnment with i é)_n powder (1.76 .g, 98.5 nmol) in
30 nL of met-hanol and 5 niL of concefitrated hydrochloric acid at
80[err]C for 2 hours. The cool ed"- . reaction mxture was flltered t hr ough

et omen TG Brefo Byac' el adhBR oA BRI b . 6P SR otowved bR HERE, "
The ~or gani cwithyfaagmmm#att and Ivabuim eevagorated 16 teh residuee s iThe Fesidudt was

5 1o o r mleHERER 7Y B-EASY dsSiald Bhd cfihad) with 200 moL gtinstroleym sther cThe,pon
- standi ng: 1s6lidsgwere filtered off and tlhaaotb.tmbtanéd apoa tvacddin mpoﬁuaﬁ%f W tikraf®nd

4-chl 6, 200 f{ uxed

et B SRR ATING 4ot ibinfST Sethiin o TurorBRions:, Thierroohdt s weuosd

Entxturtehw?st&ltﬁetamnd prOduotr??lttbatmumBrYJmi #oRPo tthlar r1ég; I985 mmol)lmg%mnléﬁfdroc
rime si e en net hoxyqui-nazol | ne- 4-

hl or i dea]Yte e\{th E?&Qﬁf‘ﬁ'g& #Jgﬁ%%q Kﬁﬂdﬂ?‘ﬁ 4 Ah8QYe far ﬁ!;hoslz% Tﬂf'{wg

The trinet hmbuhmmedmmdgﬁwwahuﬂ%”eamﬁ gruct

in 5 n of gethanol and 1 nL of water and ot assi um
carbonate (3b® WQP“eAﬁ'PﬁrPﬂ‘Pﬂ%@w ethyl r aceidenand % aquedd sbdiuner ed

and conggnt pRrbasd Vﬁ-“d&?
bet Weene]g b 100"‘&& of . e EH-F?aryee??ﬁ#orlh g"ﬂ%%%%ﬁﬁﬁ’%ﬁ@“
aqueous | ayBiteregsand: vaguumy Gvaporahd Hoaryieldidan i offals-{2b@rimithgibilyhetriynyipee |
chl ori de. Tﬁpeﬂ.gm w th magnesi um sul f ate,
filtered ana v cud“r?ﬁgemgﬁrgg@dﬁy@a res”&& %Ptzh was gl ssolved in
~anhydrous 1 N HCThe nabayeh praduct c{188 cmig; 20.908 amphol)r andpﬂ-tchmd-sw-dlhleﬁdi@ . 25
The solid t filtratio wi th di ethyl
~ether then h&lhﬁzcgﬁgg%ﬁ VacuoHﬁ&f?@ﬁ?% ngqgrmﬁ% g% poursy AllsE | .
EXAVPLE182 cooling the reaction mixture was ﬁltered to eld ﬁure [2-methyi-5-(2-
Cc

o oror 7P i iﬁ%&#ﬂﬁ%ﬁ%ﬁ@#&ﬁ%&%&ﬂ yé’rgﬁmlpnwea s

g, .38.8 30 washihg withrether aht uxying irrwabaﬁmmz@fngt (es%)btrhdhrﬁétﬁ
product as. R Hhsatving I RENE progich B mL of mehens! sncth b ) iw ér'cé%q&
and dried itreatmenbwith potiiseiumm &rb&\été(aabftﬁ&&  AftER sﬂﬁﬁg?éroi Rétir]tﬁ‘e ﬁﬂ&ure was
- 29- 20 . filtered and concentrated in vacuo. The residue thus obtained was partitioned between
100 mL of methyiene chioride and 100 mL of IN HCl. The aqueous layer was extracted
with an additional 100 mL of methylene chloride. The pooled organic layers were dried
with magnes:um sulfate, ﬁtterad and vacuum evaporated to a residue which was '.
_ dissolved in anhydrous 1 NHCI in methanol, concentrated and precipitated with ether.
‘25 The solid title product was collected by ﬁltratuon 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 s-ethynylamlme (4. 54 g,38.8

30 mmol) were refluxed in 125 mL of tert-butyl alcohol for 3 hours, cooled to room
temperature and filtered to afford the title product as a solid which was washed with 10
‘mL of |sopropyl aloohol and dned in vacuo at 70°C, 9.95g (80%); mp 208-210°C dec.



EXAMPLE 13
(3- Et hynyl phenyl ) -[6-(4'-tol uenesul f onyl am no) - qU| nazol i n-4-yl]-am ne

hydr ochl ori de The title product of exanple 8 (0.201 ng, 0.774
mmol ) and 4-t ol uenesul f onyl chloride (0.441 ng, 2.31 nmol) were
refluxed in 3 nL of 1, 2-dichloroethane and 0.5 nL 5 of pyridine for. 5

m nutes. The reaction nixture was cool ed28o roon1tenperature _ diluted
with 75 nmL of ethyl acetate and washed two tines with 75 nL of water once
with - 75 mL of 3% sodi um bi carbonate and once with 75 nL of brine. The

organi c | ayer was dried wi t h rram| fate filtered and vacuum
evapor at ed t gqg SinflL Y . (=10 L ATRLOGE AT,
Chr omat ot r on

“title product; 86’h¢ tfllg qmm ofpxamplez&m 201 }'r(g, 0774 mmol) and 4—to|uenesulfonyl
EXAMPLE 14

(3-Et hynyl phenyf’?‘?#‘[ 5‘9' 21% r‘?’é’?‘°%"‘85°'c§”ﬂﬁ’éﬁ9'ﬁ3'9'|-gh1 ?MMBT@E?%QZSJFFn 4-

yIO} ng né of pyn&pdlrfocﬁlmmtgh 'rl;he reaction mﬂ'dwetwéﬁ eoclilé@?dcrbomf W " o, 8 '
, t i i - .t an 0 chl ori de '

(0 35 o A W 75 e il Ae0fle A Washied o Hires with 78 M SEWRIRY SEERMIT and

0. t5h n11;08f mpjys imli ofs3% e?dm&\ Mcarbenatemﬂm{“ﬁ wétgqrsrml_ ?ﬂnﬁ-rs /e’:lt‘gfeﬁbrg%mc |ayg‘- J,,uf ed

Wi or of orm an - of 3% sodiu i carbonat e

Ana50 " A it Wit AihafS, a5 Anevanthug svapeiRtad o paiave I was

filtered angurified bymuuatogvapmm emomamﬂm&hmhemammm |

m ni mal Ig(?/ nté I |deq2 e% (e |tated Wi th petroleumether 188

ng. The 1?3 Bﬁ? ts€ yet: Y)VPQ 8828 phy using Chromatotron@

eluted with ethyl acetate, to- affordg)ampLEig -product as a solid;
53.4 ng (149 200 err]C -
EXAMPLE 15 ISE h 2-phthalimid 1) i i i

(3- Et hynyl phgarsehiofiequani di noqui nazol i n-4-yl)-amni ne hydr ochl oride 25
The title product of exanple 8, (0.302 ng, 1.16 mmol) and

3, ?I di met hyl pyr aZbpditle produqthdaemad(m m,mzsang;nﬁ and rmpﬂthalmdeda f
4 hour 98 o ebflnhuhyl ohide RN "E 25, mmdlf ey enltled i 3F Ghi o iade‘”

acet ate of ﬂmlqroethonemdm;s miiof pyridinecfor iGshalirs,scocled! t6 Todn tWwmpetratu

%em?ggl andqgﬁw%n pr eg é%@@%@ﬁ%ﬁﬁ“ﬁ% Ctﬁtla%eﬂ#éq’?n%’gé“}?t | e

product was andiS0dnk ofibiine. The otbahbrla]erwaseurﬁddﬂlﬂeﬁagmsmlsﬁlfﬂe filttk6d and";
9502 rrg ( ZB\QcJU?n %o%{eh% a residue whleh was dissolved in minimal methylene chloride
' 20 and preelpitated with petroleum ether, 188 mg. The preclpitate was purified by
chromatography using Chromatotron@ eluted with ethyl acetate, to afford the title

product as a solid ; 563.4 mg (14%) mp 197 - 200°C.

EXAMPLE 15 o
| 3-Eﬂ1 ph uanidinoquinazolin-4-yi)}-amine hydrochloride
25 The title product of example 8, (0.302 mg, 1.16 mmel) and 3;5-dimethylpyrezele-

1-eerbexamidine (0.328 mg, 2.36 mmol) were refiuxed in 10 mL of 1,2-dichloroethane

and 0.97 mL of acetic acid for 24 hours, cooled to room temperature and ﬁkered 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

30 then precipitated with 75 mL of diethyl ether. Solid title product was collected by
~filtration and dried In vacuo &t 70°C; 91.2 mg (23%) mp>400°C.



EXAMPLE 16 - (7- Am noqui nazoli n- 4-

yl ) - (3-et hynyl phenyl)-am ne -~ The title product of exanple
12(1.039 g, 3.18 mmol) was dissolved in 50 nlL of t et rahydrof uran, 10
nmL of methanol and 5 nL of chloroformat 50[err]C. Sodium 5 dihydrogen
phosphite (NaH err]PdJ err], 3.822 g, 36 ) and 10% pal I adi um on carbon
(0.19 g) were added foll owed by dropw se addition of 10 nL of water. \Wen 3
mL of wat er had been added the mixture became noticeably nhore : ’
honogeneous. After 1 " hour the m filtered through Celite. The .~
Celite was washed thoroughly W|th Mh@% and chI oroform The
conbi ned organi ¢ sol uti ond-Aminequin pibhepvi)amine r esi due Wmch

The sl d ti11e piiat 5@.?&&3%’%%%‘%‘*%@ %%%ﬂw%ommsh

in 'vac utstrabydrsfurany 10 271%of vimethandl and t8 L of chivrofohnvat SDW.UCSOM

. tal Li f hot th d t t ;
eyt anby afifygrogeh phospfe LD, “I88'o, 6 muoncant 18k, saladim Sﬁm‘?»&' '
E;(Zﬁl/g E tE 1(7 4308.19 gPwaRkOdddied] fOlldwiri by didpwise addmon of 10 mL of water. When 3 mL of

( 3- Et hynyl phm ad-beep arided the mixiyre hecarye noticaakly W?Eﬁ hempgenepus. After 1 |
4- Chl or 0- 7- NRGHICHE WhikilAs Wak mm&amh Chlite? TROCLIitS Was waSHO WbRSRighi 436

ng, 3.72 mmol ) were refluxed in of tert- butyI al cohol for 3% hdurs,
cool ed and Methanof and gbloralorm. : Hheicambingd organic selbtipns wee varuym-evaRSted

\(M8t4£}() 10@%2% %gﬁﬁdﬁ?ﬁhéﬂ wad dturdifed WRH Wit &% %Ws@dnu%%nﬁ%k%ﬁc{m
18 @9 soliek tie Reoduetwas washed with wates themdietitybethiey andidried in

: mlr?cgkgrgdmynyl anlglm S1M&L%?ochﬁorﬁ%wwif€amre 0
refl uxed in &mipimym amou l;qtemaoshmdweterpwm?mmmusmmmmm th
ahi ch' vias - whohpurd IR, (2R id ploRt ARE el 0. Vacuo, Bt d

1

70[err] C18 122 g (80% rrp 232 2mm§g_mec)
- 31- .

| 4—Ch|oro-7-mothoxqunazo||no (274 mg, 3.72 mmol) and 3-othyny|am|me (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 lsopropy| alcohol
20 and dried in vacuo at 70°C, 977 mg (84%); mp 229-231°C. '

o MPLE 18 . -
(6-Carbomethoxyquinazolin-4-yl)-(3-ethynviphenvi)-amine hydroohlorid
_ 4-Chloro-6-carbomethoxyquinazoline (100 mg, 0.450 mmol) and 3-ethynylamllne :
hydrochloride (63.4 mg, 0.456 mmol) were refluxed i in 2 mL of tort-butyl alcohol for 2
25 hours, cooled, dllutod with 2 mL of |sopropy| alcohol and filtered to afford solid title
product which was washed with 10 mL of diethyl ether and driod in vacuo, at 70°C,
122 mg (80%); mp 232-233°C (doo) '



( 7- Car bonet hoxyqui nazol i n-4-yl ) - (3-et hynyl phenyl ) - ami ne hydrochl ori de
4- Chl oro- 7- car bonret hoxyqui nazol i ne (202 ng, 0.907 mmol) and .

"3-ethynylaniline (110 ny, 0.939 nnDI) were refluxed in 4 nL of
tert-butyl alcohol for 2 hours, cooled, 5 diluted with 4 niL of isopropyl
al cohol and filtered to afford solid tLtIe prOduct~mhich was .. washed

with 10 nL of diethyl ether and dried, .i-lswacuo, at 70[_err] 'C,' 248 ng
(8099 ; np 219 5- 221 [err] C. : ' '

- EXAMPLE 20.

[6-.7-Bis-(2-net hoxyet hoxy) qui nazol | mg 193 et hynyI phenyl ) am ne
hydrochlorlde 10 (o |_a ] 0 D, d
.4-chl oro-6, 7-.bi s¢

were added to |sap®mpmbbambn€emqumazahe(mmg.ro sbmmol) and G%ﬁﬁraiﬂnheo 32

I dt f 4.h h f d
nitrogen. ThIEiB, HieBe o Sters befioced k4§ . of Vel oahat e dchosss. sacleshc
organi ¢ ph “"“‘“"""’“‘“3“ 'é“"“'@’“"‘“"' B e WAd
organi c ase ver err err iltered and concentrate
Pn o acuor " Washed with 10 mE ot cfelih obter and gt i icush atiTOTC <348 a (BO%gnB0%:
acetone in begspaory afford 81 ng of the free base of the title

~product as a pale yellow solid. The free-base was di ssolved in a
mi ni num vol.ume of CHCI[err], dil ut ed EXAMPLEQr al vol unes of ether, and

titrated wit 51713,5_2_,“9“
hydr ochl ori de~salt,

EXAMPLE ¥1 ' 3-Ethynylanlline (37 mg. 0 32 mmol ), and 4-ch|oro-6 7-b|s-(2-metl'\oxy-ethoxy)-

(Lot ot a%sﬁrﬁﬁ@%w;éy@ﬂ@aﬁw 0 iy priee

portions, (25yb\ﬁb32mlﬁolhmdﬂlemmtmptasngﬂmddilwumanﬂ&ﬁﬁabm osphér ofdry) in

A ter the adRERRn e Gohvent M3 Ebyed ! viflc? Bl 6 el e qntéeﬂw 4
s e e S AT

6. 979 (g' &%@hwdﬁnfﬁ%ﬁo%m&olﬁhfﬁ “ras

hydr ochl orl dbromamgraphedwoﬁsilié&hs(w a&g?eﬂﬂhﬂtdgﬁ@t@ﬁﬁém Vdftﬁ% frdeCt
Saded a soi HEFOT e Kl Bloshef S s palpysibu et e boconpd wep sibsonad inos

[err]L). Af riminasn volume &@H@ﬁ@lﬁ&d&hﬂﬂé%ﬂl %ﬁml otletep, ard HiRIba with 1M 2

., 0.185 00 L dded. Th t .
T owed to i in efhests o 4 prediick s hycrochioride satl: 96 mg: 4% B

m Xt ur e 20as282pbiolg. zed and the.residue partitioned bet ween et hyl
8 K EXAMPLE 21 |
3-Azidophenyl)-(6,7-dimethoxyquinazolin-4-yl)amine
' 4—Chloro-6,7-dimeﬂ10xyquinazéline (5.01 g, 22.3 mmol) was added in portions,
~ over1ls hours, to m-phenylene’diamin"e (2 66 g, 24.6 mmol) in refluxing isopropandl
25 (100 mlL) 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 (MI-I*') To a solution of the above product (50 mg, 0.169 mmol) in 80% acstic
30 acldIH,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 (100 yL) was added. The mlxture was allowed to warm to 20°C and stirred for 1.5
hours. The reaction mixture_was lyophilized and the residue partitioned between ethyi




acetate and saturated aqueous NaHCO3. The organi c phase was wahsed further

wth brine, dried over Na[err]SOerr], filtered, and concentrated, in

“vacuo, . Recrystallization from CHCI [err]/hexanes afforded 36 ny of t he
title product as a white solid;. np 110- 113[err]C -

EXAMPLE 22 5

('3- Azi do- 5- chl or ophenyl ) - (6. 7 d| nmet hoxyqﬁznazol I n-4-yl )am ne

- 4-Chl oro- 6, 7-di net hoxyqui nazol i ne" (200 ng, 0.89 mmol) and 5-am no- 3-

chl oroanili ined jn,iso opanol 3. nd -
neated | dpatefe ind Betubedd el NEHicia: e Siatpie hneRs e vinpen furthog with

Af Ej er hcooI i roginepdri] aver Na,$0g fiIter_edf mdbuﬁchnmdqd iih veub, Vd\ﬂb&yaﬁlllﬁ&il'fﬂ fréd L)
and the res LN recipitat s filteé a 10 i e i.n vacuo

afford 252 ?'4@@?’%? %"?ﬁ‘iﬁ%ﬂ %‘h‘*‘% Eﬁ{}]ﬂ "3"‘930"" mP11°-113°C

di met hoxyqui nazol i n- 4- yI)am ne hydr ocEXAmMPidE2$np. 298-301 [err]C, LC Ms:
331 (M) . A Pyt |
di ssol ve in 80% ace aming err]C and a

S0l 0t i on of ' NaNCIEONbrL8 9 <ietindindZBithg ooHEr@rrd»QQ(i ino-a.1S
or 10 mnutes at _O[err]C and NaN[ err] (33

dded. Th d
oS0, 50 15 ShiaEpaniine BE3 7a.J- % mupel) Wpts cqmpined b iroprrRaneLETLLAN
was al | owed té PefitiktR 1©haGE YheibiCan atmos’mdrééﬁdy ﬂiirobﬁnh h&ﬁe?éﬁﬁ t@%@“?ﬁ@g

precipitate was flltered and di ssolved i n err|

“and the sol F¥YFe was diited with\metharel (& mid éadaaﬁ;@suwnmamiHMemﬁwed and
b t t
el 5o TG inbeBlS) ) Btk 262 TP 6P SRR S thorBpl AR 2
205- 206[ er r ]d(metngyquinazolln-#yl)amme hydrochlonde (mp. 298-301 °C; EXANBL 332 MH+)). _

3- Eth I | hyd d

53 Met ha%gguw{) qU| ir quygw%&%ﬁ&%gdﬁ%‘f# M r%s Ihi (ra]e
(5]§|6 m:J,d 2. Imntbltaoohdd?mmand?eSdmbhleNaﬂoS ,(88 g, embh;m&)s}tzﬂgmédomre
refluxed in 0 of or nt was vacuum-
evapor at ed- tv%saqngf’gtg'erﬁém &Wﬁ?? m@s"&@%%‘gglﬂggx‘m 38 maoPBpyI
al cohol ‘Hnd nimel) inyHyO (300i4iL) waé hdded Thd reddtion mixtiFeWas aibWed ¢ ivarn & 20€6 ! ux

‘for 16 hours. .The co rea |on Xture,was filtered, washed with a
i ni mum of 3890‘%?@%)&?" m wes fitored andg dissojved in 10%f or

1 g3hour s t o nedtharicl imOHel,tanulﬂae Bélﬂﬂbmnas Péshad m%m@&%@ NeHCOSand
. 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.
20 . . 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.
26 This was dissolved in § mL of isopropyl ﬂe_oholhnd s-ethynyl'aﬁi_line (166 mg, 1.33
| mmol) and heated at reflux for 16 héurs.' The cooled reaction mixture was
filtered,washed with a miriimurh of cold isopropyl alcohol and dri_éd in vacuo at 70 °C
for 16 hours to afford pure title product; 63 mg (20%) mp 281-282 °C. |




(6- Et hansul f anyl - qui nazol i n-4-yl)-(3-ethynyl phenyl)-am ne hydrochl ori de

' 6- Et hanesul f anyl - qui nazol i n-4-one (100 ngy, 0.48 mmmol), triphenyl phosphine
(305 ny, 1.16 mmol ) and 3 nL of carbon tetrachloride were refluxed for 16
hours. The 5 solvent was vacuum evaporated to afford a residue. This was
di.ssolved in 5 nL of i sopropyl al cqpol - and 3-ethynyl anitine (68 ny,

~ 0.58 mol ) and heated at reflux for 1 hour. The cool ed reaction.

m xture was-filtered, washed with a m ni mum of col d i sopropyl al cohol
and dried in vacuo at 70{err]C for o afford pure title product;
70 mg (42%. np 239-40[err]C. 10 1EXQﬁHLE E

EXAMPLE 25 6-Ethansulfanvl-auinazolin-4-yi)-(3-ethvnviphenvi}-amine h drochloride

(6. 7- Di met hoxy- quinazol | n- 4- et oro
“hydr ochl ori de Ethanesulfany. ﬁ"'ﬂ"q%d%mt’ﬂgxgdgl 'HE‘P@P 9("5'05"‘??(?“"? 23

mol ) and 3(368 mg, 1 %MlﬁﬂdémLofcwﬂnWorf&éW&@ﬁ@ﬂl&b&%ﬁdWs%e 2.44

nmol ) were refluxed in of tert-butyl alcohol-: for 16 hours cooled

and fil t%r esplvent erraewa&ugm mpe@tqd & ﬁﬁ?’#tﬁ(ﬂeﬁﬂ}lq‘la‘fﬂﬁ iwas/digsoivedsin 5 mi

et hynyl - 53@@“ t

|sopropyl Fcoh ?ﬂl@éh&img dri 'iﬂﬁ"% geé 6@5)2% z 3% h| s was
react ed i n heurni The cooledarasctiom mixture wesoﬁlbpdafwmedrMnt minimym eE®oldy of
pot assi um ¢ o

Pl Erat oy BEbIBPY odi el Ui n vakie 76t Br 18 hoult B affold i @ odi
with 1 N hyZ mgh{ddek) mpme340?Cl t ered and washed with a mini num anount of
wat er ttfsn 20 nethanol .and dried mMéSG ng (63% np 229[err] C dec.

3-(2-Tri rretyIS|IyI et hynyl) 4 fI uor o sed above vvas prepared from
. 3_ 74 ‘ - o -

'tetrakls(trrphen _

trinmethylsilyl- %W@ﬁ%aﬂi?%ﬂ#oaﬂa %EM%" ?‘6%?‘&% trerzgthxla M'i n .

rl;ggl reﬂc_rl reac eth?nylH—:(ltur imwrﬂ%ﬁ?er )warerreﬂmdedrimﬁleml:lcr::?elt'the t°l The

washed wi th'9 1%eg1 Wh?ﬁéﬁb%ﬁh’ﬁt‘?a ?gg(ag%m 5}%&5?0 a

resi due1ghi eth )-&mﬁdﬂwrdohmemdnw&swhmmmmnﬁpmpﬂ aftdhol

eluted with 3 xanes |nrre | ene ch Oi’h act ons coe}alnln the
famcif e b Wigm SopFied ind Ok

pure -

?Ygg?r ated {Qrép W%ﬁr‘%ﬁ%mg 250 WGf pPblalsiti édl'ﬁél’i&é ftﬂ'Ué hf)hl%afl’herl‘mxture

( 6. 7- Di met hwa§ fikered and|the filirate yacuum evaspiated. Wa rﬁsmrwafamreteﬁyer bbRuGr | de
' with 1 N hydrochloric acid, filtered and washed with a minimum amount of water then

20 methanol and dried in vacuo; 506 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) tetrakls(tnphenylphosphrne)palladlum (14
| gm), trimethylsnlyl-aoetylene (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
25 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 confaining the pure
3-(2'-tnmethylsuIyl-ethynyl)~4-ﬂuoroamhne were vacuum evaporated to a residue and
-used without further puriﬁcation




4- Chl or 0- 6, 7- di net hoxyqui nazol i ne (585 ng, 2.60 mml) and 3-(propyn-1-
yl)aniline (361 nmy, 2.74 mmol) were refluxed in 5 nL of tert-butyl alcohol
for 16 hours, 5 <cooled and filtered to afford solid

(6, 7-di net hoxy- qui nazol i n-4-yl)-[ 3-(propyn-1- - yl)phenyl)]-am ne o )
hydrochl ori de” whi ch was washed with 5 mapf isopropyl al cohol and 25 nL -
of ether then dried in vacuo at 70 [err]C, 869 ng (94%; np 260-261 [err]C. .
3-(Propyn-1-yl)aniline, used above, was prepared from 3-brono-nitrobenzene

in - four steps. 3-Brono- nltroben%#?# gm 24.7 nmol), 10
_tetrakls(trlphenylohosphlne)palladlu [ trlnethyIS|IyI acetylene
(3.6 gm 37 6, Z-hdimethox inazoin-4-VidSiprepyrehivilpne ap plofideygen
purged, dry dietjy 1 i on
m Xt ure was vacuum evap('Jr aima&h ’EYQF' éﬁﬁe ﬁes ﬁ"dm%'génTm Qﬂghﬁ]p Eﬁﬂ

chl ori de anyl)mﬂlnm@bf my, &Myumblwene refluxed ih Siml. ofitent-butylialcdhal for 16 hourgani c

e apor ot 8o 08 B Sfifersl; 6 Mo BRR0 SR el EASH I Pk ™ 1
Pexanes.: ngtyy"""'ﬁg""‘m'"°f"3§m‘°§3??§‘r'§‘ O Lot pi . Lo r & ot er
wer e vacuungévﬁ'p?frejg jpyagye at 0 PG ﬁg &48‘51 2&)-“563,[ ‘F@'nyl

nitrobenzene (4. §-(g iﬁpr-ﬂaamhefushaebowmsfikeﬁaéaﬁdnlsﬂbr%ﬂw%meﬁerriehbaﬂol
and 1 -dr&F of wat er caontai ni n?r’l 16 %m of potassium carbgnate. After-

one hour thtoW xi&haP oo xBromegnitrabepzent {5404i 9M ed2f-h TP AR, of

net hyl eRg C’th‘ikis(iﬂphéH%l’lb%ﬁﬁﬂé)‘baﬂadmm' aw qrﬂ)aiinm%ﬂ&l%&?leﬁgo 3%— , 8N
hydrochloric acid, dri'e nesi um sut fate I'fered and vacuum -
oy apor at od el sl cuBR@Us Jodids (39 ey i 20 gnlesf iliPgen,Rurdsd S0/ detyiamine s 10

f b i
(377 o g 18 A T Sobiod Rordiile il v i Aleporuay Bl

(Al drich) ggom pt,mqwﬂ’zscmmdmudsso mb. ofdt hysireshioric agld end fikeragi Thedi de

o0l e 1 aac P il b lwed ool Uttt with gt Qe bldll Moo Bl FoculiF
- dilut ed 18i t aymjated tofa nesidug. Thee3-tithethyisitylethynyinilsohanzene waswnﬂgi by flashyf 1
N, oy e, bk o i o JERE A e S, KRR
silica gel coniaining therpure materialcxera cacuun eviaporateshtaoaffard . pure aetnmetlwlsnlyl- |
an o1 | nt c R AHkCHoRgS (o) 4 R e 1A ere plesplBA i Sk WP BHBRE] gl * ©
3- ( Pr opyn- 11ydrop of watebeortaining( 15> 88gmipf p&a%shméérbonateﬂ\ﬂuwdelhooﬂm migture’. 27
ol Lxegom 2L VRS WhBlathd el GRUIL Wk 1861 3F thebYnde SHorte. TRE Srgdlit ©
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 hydroxide (377
mg, 5.91 mmol), methyl iodide (2 mL) and 10 mg of 18-Crown-6 (Aldrich) at refiux for
25 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
30 hexanes methylene chioride. Fractions oontaimng 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




~for 1 hour. The reaction mxture was filtered and vacuum evaporated to a
sol i d which was partitioned between 100 nmi of nethylene chloride and
100 nL of 1 N sodium hydr oxi de. The two phases were filtered and then
the organi c phase'was separ at ed, " dried wi'th magnesi um sul fate, .
- filtered and vacuum evaporated to an oil which was used 5 di rectIy in the

preparation of the title product; 321 ng%S% '
- EXAMPLE 27

6Bl (2 o G AR o Bt B A =™
4- Chl or o- 6, 7w52é Paﬁﬁoﬁ&! Batee! T00<MNL a%am;ehé Rriritid hridD10d nil 46¢ rﬂmbd.ansd 3-

10 ethynyl - uoroaniline (66 ng, 0.452 .mol ). were reacted in refl uxing:

i sopr opanol 'E "ﬂ’E ge. The twonphases ywere ﬂB%"ﬁﬁeﬂ“é tgen the prganiccphaserwas separatedy ent

was renoved rrj
aﬁhmhaans&.&rheunate fittoRed ﬂ&mm&ﬁa&m&%%ﬁmﬁﬁ

and saturated ueous: NaHCO3. The organic extracts were

brine, dr®ecdieardly intiechreparetien of thertitieiprpdurt. 3 mg{#8%).r at ed i n vacuo.
The crude product was chromatogr aphedEgR%)ﬂpLgrﬁa usi ng 40%

_acetone/CH[err]CI err to 15 provr de t he pure t|tIe product as
“its free base B.7-Hs ] ] ;

s - (2t g azolin-4-yi]1{8-ethyny phe
CHCl [err], dﬂa orméh several voI umes of et her and t|trat ed with 1 M _ :
HCl in: ether itate the title product as a white solid (99 ny; 50%

" MP. 170-190 %m.xm«;wmxy&mmqgmdm]ommgarammm T
4.33 mn

[6. 7- Bi 51?2 sthymg:fugroaniine (68 mg..0.452 mmpl) were reactad jn W ﬁﬁ%‘%‘%‘.@f?t—b am.
i ngh oro gy;imr&lénlmramlnl:tspgexfe oftN Cf)c):(r 16 hours. Tlc')rle sgl;entlv;aés removed in vacuo and the :
gyrr di ne % FH’% "éﬂg’egﬂﬁh?ﬁﬁ éﬁ@*"ﬁ?‘é ?ﬁr’;& '(‘ﬂéagm%e stganif| )

~ were react ede:tﬂ@cﬂ%ré&a%hbdwnhbnﬁé dtiéd olarNd, S0, terecrehdidoneemided ifachi. f or

36 hours. soI vent was renoved in vacuo 55 'and t he residue was.
partiti oned fBide praduck was ehtemaingrarhed on filica using, 462§ acetone/GihCl, to
organi c g¢gt rp@»ﬁemsqnww el tile!}s rb&é‘otdé[tseﬂaé?ﬂ . s O wals %é’d’h?é&
-concentrate i-n vacuo P The grude product was chr omat ogra &l ' Iﬁr&j

silica usi ngminimgm V°'“’§E@F&'T@|m|€§°ﬁ]vdﬂ'{wVelum%\ﬂf@hﬂ@ﬂﬂt}lﬁ(al@/&lﬂbﬂ%ure
product as.ijey Néi‘ﬁ‘erliaﬁed pite tHe t*tle ductasathﬁﬁcgo‘l‘a 99@@‘;‘85% MTEM 2624
h sever {

of CHCl[err], diluted unes of: et her, riturate

with 1 M HO °Cridea)nbe-MS: 4pMH): anal. BHE-HPLG R 4B&mingks a white sol id

(MP. 170- - 185 [err] C (dec); LC MpamppgogMierr]); anal. RP18-HPLC RT:
3.93 nmn.). , e _ - 36-
_ 20 6.7-Bis-{2-methoxy-etho: uinazolin-4-yi]-(5-ethynyl-2-methyl-phenyi)-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
25 andthe residue was partitioned between CHCI, and saturated aqt.tequs_ NéHCO,. 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,Cl, to provide 40 mg (19%) of pure product as its free base This ol was
dissolved in a minimum volume of CHCI,, diluted with several volumes of ether, and |
30 'trrturated with 1M HCl in ether to preclprtate the title product as a white solid (M.P. 170-
185 °C (dec); LC-MS: 408 (MH*); anal. RP18-HPLC RT: 3.93 min.).



EXAMPLE 29 _ '

[6.7-Bi s-(2-chloro-et hoxy) qui nazol i n-4-yl]-(3-ethynyl - phenyl )-am ne

hydr ochl ori de : 4- Chl or 0- 6, 7- bi s- (2- chl or o- et hoxy) - qui nazol i ne

- (600 . ng, 1.87 mml) and 3- et hynyl -aniline (219 ng, 1.87mvl) were
reacted in refluxing isopropanol (15 nmL) -under 5 an at nmosphere of N[err]
for 2.5 hours. The mixture was cooled to-38 [err]C and the

preci pitated product was filtered, washed wi th isopropanol and ether and
dried in vacuo. (707 ny; 86% ‘M P. 230-240[err]C (dec); LC MsS: 402
(M{err]); anal. RP18 HPLC RT: SEXAMBLE 29

EXAMPLE 30 10 A )
[ 6-(2- Chl or o- et hoX 7 T L

) - am ne hyd%hmﬁﬁhs-(z-chloro-ethoxy)mazohne (mmgcu smmmbapahdds-f rom

156 ol ) SeEyFRRNGR b5 hg, e7aniibh Jaideested in Gl lrcropanhlab ey e o7

Exanpl e 28. &b afmosphefeldf NJ for 28 thotith| Tivel ﬁn(hﬁhCWas lcooldd: 10326 <O/HIrRY He) ;

é?(ANgﬂgl 31RP&r§cll_lﬁaLtgd R;:-»rrodﬁ'et85 mﬁﬂered washed with isopropanol and ether and dried in

6. 7- Bi 5(2- acmtcuuyee‘rh@;sb%éw(l%myt}( egwdms ;30D (MAL); ivaR RP8-HPLC RT:
The title prggg Exarrple 29 (200 ny 456 mol ) . was treated with

cesuim (1 75 g, 9.12 mml) in DMVF (3 nmL) at 120[err] C under-an

at nosphere of N[err] for 16 20 hour sexAfpLE@gcti on m xture was partitioned

bet ween %l ne and CHC and7the organi ¢ extract was vvashed W th
d - b N A 2 o

bri ne, ed overi=N - R\ I AT OV )6 rniio-BINYD ¥R :
to afford anamj hb%@ﬁhm}j@v\hl ch was recrystal i zed from CHerr]d [err]/
hexane. (184 ny; M P. 137-138 [e4_°l|C LC-Ms: 450 (MH err]); anal.
RP18- HPLC RT: 4 6'ﬁmqﬂﬂe product was prepared from Ioro-6-(2-chloro-ethoxy)-7-(2—rneﬁWLE
.32 25

2-[4-(3-Et hynylxy)-q'é“r'll.;lz%'men(g?g Mg, 128 mmal) end Srethynyl-aniline (147 mg, 126 mmof as, | -
ol hy drdgseri &d Example 29. (615 mg, 94% M.P. 215-225°C (dec); LC-MS: 398(MH"),

6, 7-Bi s- hynyl phenyl - am no) - qui nazol i ne (199 ny,
16" e PR A fap ol

0. 443 nl) was treated with 7M aqueous KOH (0. 25
m.). The m xture . was stirred at. Mgg_gfor 2 hours. before renoving
the solvent in vacug 30 shed W|th w?ter to renove

salts, and dried az®® g)-quine :

acetonl trile and 'Dteﬂthr])rbduetwaﬂ(anp zoomﬁ Mrﬁﬂnﬁl)meded%mﬁ |
accor di nlgt foefe[efée Eﬁfﬁgd Béganrml ﬁrbﬁl’ (.yi\%\i) %?szoeJ teuqdetroanlattl%osHﬁ'llerg%lf hz for 16
: ‘20 hours. The reaction mixture was partitioned between brine and CHCI,, 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. ).
25 2-[4-(3-Ethynyi-phenylamino)-7-(2-hydroxy-etho uin'azolin-e- oxyl-ethanol
~ hydrochloride |
6 7-Bls-(2-acetoxy-ethoxy)-4—(3-etl1ynyl-phenyl—ammo)—qmnezollne (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
30 residue was washed with water to remove salts, and dried azeotroplcally by dissolution
| * two times in acetonitrile and eoneentratlon in vacuo to afford 116 mg of title product as
its free base This metenal was eonverted to its HCl salt aeeordlng to the method used




- 37- in Exanple 28 (115 ny; 65% M P.215- 218[err] C (dec); LC Ms: 366
(MH).; anal. RP18- HPLC RT: 3.08 min.). L
EXAMPLE 33 o

6- (2- Acet oxy- et hoxy) - 4 (3 et hynyl - phenyl am no) - 7- (2 ‘met hoxy- et hoxy) -

gui nazoline 5 : The title product of Exanpl e 30 (160 ngy, 0.368 rrrml)
was treated with cesium " acetate (7073Frg 3.68 mmol ) in DM (3 nL) at

120[ err] C under. an atnosphere of N2 for - 16 hours. The reaction m xture

was partitiaqn ne d ani ¢ extract '
was washed \M‘Wﬁﬁgi‘hﬁ'gﬂ 85% @?@#‘%é‘l&é&?‘ﬁ }-&iﬁéﬁ@d c) apalcBR18-at ed

I n - vacHPUO RIf 808dnia.) esi due (285 ng) which was recrystallized from
et hyl acet at e/ hexane. 10 (134 ny; MB(E4 87L£rr] C LC—IVB 422 (M) ; anal.
RP18- HPLC RT: 4.38 mn. ) EXAMPLE 33 EXAI\/PLE

34 -
[7-(2-Chl goro-eth - qui nazol1 n-4=yI |-

phenvl ) - afi ne hyd mg, Bmmo»mwwwum

T ek g e S

Exanpl e 29. 167bqursy; macmrpmma was jpartitiptied tetyyeen. IirdSand THGI\Hnd the

A LE 2y SRabETairdet U Ut with i, st ovpr Na, S04, layee pnd somesmiatad o
( 2- met hyoxy-vaehio to/afford airesidué (288 nig) which was reerystaiized onslothy |aeétaﬁs/ers&hﬁe 34

ol ) i o4 R M B S LT g ﬁ%@dﬁei'%ﬁ&mﬁ%ﬁw mnger 10

hours. The reaction m xture was partiEXAMPUE B8t ween brine and CHCl [err],
and the org - as

Na[err] S err], Ghioroze . F o sta UL LN areS|due.
(288 ny) V\higie_rmm_mgl_Wd from et hyI acetate/ 25 hexanes (134

EXAWPLE 36 L%%@qt“” %a#%h hoh é%i%«?mm—aﬁoxwz-mmy- |
- 6-(2- mmowmumhzqm m .89 YAméIy ¥hd Qfdﬂw-amlme (1@7 goq *ﬂs%l'n@ﬁt

__Thet|tlep % nBquS 149 035 mmlo) I.n met anolsé was -
treated w t C'%ﬁﬁﬁ BEE‘”R M?n?&ﬁa?@ Feides) iLC-M§: 888 fdH)r | C

for 30 dﬁamnpqs.ﬂm_@m 4gg1mhr)g the sol vent in vacuo. The solid residue -

was washed with water to renove salts, and dried azeotropically by
di ssolution two times in acetonitril A\MP _

7-{2-Aceto v)}-4-(3-eth enylamino)-6-{2-metho; uinazoline

20 The title product of Example 34 (160 mg, 0368 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 (288 mg) which was recrystallized from ethyl acetate /

25 hexanes. (134 mg; M.P.134-135 °C; LC-MS: 422 (MH*); anal. RP18-HPLC RT: 4.43

min. )
EXA MPLE 38
| 3-Eth henyiamino)-6-{2-methoxy-ethoxy)-quinazolin-7-yi-oxy}-ethanol
hydrochlorid '
30 - Thetitle 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




-38- . and concentration in vacuo to afford 100 ng of ‘title product as -
its free base. This ~material was converted to its HCl. salt accordi ng
to the method used in Exanple 28 (87 . ng; 59 % M P.230-235[err]C
(dec); LG Ms: 380 (MH); anal RP18- HPLC RT: 3.42 nin.).

EXAMPLE 37 5

( 3- Et hynyl - phenyl ) - {6 (2- et hoxy ‘et hoxyfg%-[z (4- met hyI - piperazin-1
-yl )-ethoxyl - gui nazol i n-4-yl }-am ne di hydrochl ori de

E Irtelatteegr ®d$§AN8%%§§B| g—é@iﬁéq]gng’ %‘YQ@S‘?‘FWE&%‘F@? %@?ér r'l]-"ts for

16 hours. Tineterial was ecroierted toritsc HO! saltaxcopding ta thermethbd usadin Extapigle 28 (87 nd

i oa over Ria B % MEPEPr08 G e HER Sedf T é?ﬂ!ﬁﬁf&”ﬁiﬁa%h Ao

‘crude product was chronmat ographed on M |ng 15%
met hanol %CH[err] o étﬁ” 0 | d _ -
This white solid e

B B 1 DXV )= . ] . i | ’
titrated w gllindzctipig- |ésdihdri:chlbh@h in ether to preC|p|tatethe
title product as 65 % 2 1.C dec);
LC MB: 462 (M) Th%ﬁ? redues Slamele 4 (140 g ‘;2531 mmal) in DU (€ mL3 was
EXAMPLE 38 treated with N-métRyifpiperaiihe remnm.,)z 53 nﬁr?lol)fatdélbdc for 16 hours. The
-yl - et hoxy) - 6- ( 2- met hoxy- et hoxy)egw nazol i n- 4-

di hydr ochl ofeagtion mixture was ibetween itk and ﬁémlﬁﬁﬁ!‘@@d“ﬂ@k@s nihe

0. 253 |
nmol ) at 118@"%%%ur5 hgﬂ%:ﬂﬁ@l%iﬂﬂﬁzﬁﬁ&a&éﬁ%s g%rﬂa?ﬁ oned.
bet ween Cl—ldz{_agq;_andTlmmmdeeprqﬁwbow NehrooBtegrapheth eororsiicai aising 15%

g)(;;(r:g‘r:]: ?a}[/vg I'n VQ&fil &' wpm‘wgs%ﬁ@d%%%gﬁm%?f@k% cm omaElogr aphed
on silica umglsSBBJ(ed in a minimbavaiuroeloECHEL| ard titrated with @ equivaiehtsof 1M HELr e
b oy oo B Pl e B B A R B 6 055 186
% M P 6’5‘285"‘”‘ -‘““’??7"‘??%‘2'3 B o M) anal . RPLe HPLC RT: 3. 75
3 WP 220227 C (dec) L WS ) anal . RIS HPLC RT3
' : ' 3-Eth envl)-[7-(2-imidazol-1-yi-etho -6- 2-methoxy-ethoxy)quinazolin-4-
vil-amine dihydrochloride | | |
‘The title product from Example 34 (110 mg, 0.253 mmol) in DMF (2 mL) was
20 ftreated 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 jn 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
25 solid was dissolved in a minimum volume of CHCI,, and titrated with 2 equwalents of
~ 1MHCI in ether to precipitate the title product as a white solid (35 mg; 76 %; M.P. 220-
227 °C (dec); LC-MS: 430 (MH"); anal. RP18-HPLC RT: 3.75 min.).




-39- ~ EXAMPLE 39°

(3- Et hynyl - phenyl) [ 6-(2- |mdazol 1 _

-yl - et hoxy) - 7- ( 2- met hoxy et hoxy) - qui nazol i n- 4- . yl']-am ne S
di hydrochl ori de - The title product of Exanple 30 (110 ng, O0.253
mml) in DMF (2 nL) was 5 treated with _inmidazole (172 ng, 2.53 nmol) at
-110[err] C for 48 hours. The reaction 89 xt ure was partitioned between
"CHCl [err] and saturated aqueous NaHCO err]. The organic - extracts were

washed with brine, dried-over Na[err]s_fa err![ filtered and concentrated in

‘vacuo. - . The crude product (125 onatographed on silica using

10% et hanol@-E4 -BuiRbSBlindg. as
its free base. Thrs - vol ane of
CHCl[err], M&Mﬂs@ equi val ents of 1 MHC in ether to

preChBl ) L1 i bR oEScimbl S0 ), Bl O off ) iR

4.13 min.5 . treated with imidazole (172 mg, 2.63 mmol) at 110 °C fﬂXﬁWleErsdoThe reaction
(3-Ethynyl -

(2- met hoxy- et oxyﬁzﬁmmrpRWEqua ?10?("3‘/'5&' N veo a_l-!EO The rFaﬁ'% ne

di hydr ochl orextiacts were washed withlarirtei, diied pves 8lacS0], ﬁm&mdpbaceﬁa(dﬂiivm

2,45 mor) AR Gitod Teblet Sion ma)! ek ShcdinplRofRBrRA° o ol 1w

partitioned MMICI-QB[;I focprojiderés mgtofrpure(ﬁtlapnumn adlitsidre® basec Thig wthiite
t t h Il tered a
concent riff caoid o4 Hasisr) 1R m Bl et B CHELG and SraBiiobitn 2 spubgte e
on i5| | i cadulejCVu'Eétherto pmtﬁpn’tm«ltHe('tiild[plﬂ:n.!l]lc@ldsfir WI]utélstaIi:’lrdmydi‘Oc:l'ﬂGnlo:l@salﬁc (epure
~title proauct { t + S v LN, a
mI ni rrulr[:1 vol Ma’}f%(ﬁé [%r'"r(ibaégﬁ%ecsﬂ @Q@eﬂgﬂ/ﬁwﬁ b HL%\AG'M%? %im“l)v/l HCl
in ether to preC|p|tatethet|tIe pr@mﬂp@m white solid (88 ng; 59 %

MP. 115- -130E[“$rr : anal . RP18 HPLC RT: 4. 00
mn.). 25 3- : | uinazolin-4-

2-14-(3-18 hmﬁﬁw%@&@? (2- met hoxy- et hoxy) - qui nazol i n- 6-yl| oxy] - et han
ol ~hydrochlori The title product from Exanple 33 (149 '
ny, 0.354 mol) iwerﬁﬁlermduct(faom@xamso (107t mg2 0245 nmpl) Gmi) mesl
(0.25 ni). Yregted Wt olhind (1L, 433&:%@1% SavC 6t 2 nBUAL! Pie HeAdHR

renmovi ng the solvent 1n vacuo. The 'sOl ue was was
to renove sdnixire was partitioned between GHCI, and sstursted aquacusNaHRO;. | 'Fhasorgamc

acetonitril ragctra?ts uﬁ?%w Eﬁde?ﬂnwo%ﬁmosbg fitbred'afld %gnga\t&fteé ih\va&uo.

product as
20 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 CHCI,, and titrated with 2 equivalents of

~IMHCl in ether to precipitate the titie product as a white solid (88 mg; §9 %; M.P. 115-
130 °C (dec). LC-MS: 449 (MH*); anal. RP18-HPLC RT: 4.00 min.).

285 : EXAMPLE 41 :
2 Ethynyl-phenylamino)-7-(2-methoxy-ethoxy)-quinazolin-6-vioxy]-ethanol
hydrochloride - | |

 Thetitle 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 stirred at 20°C for 30

30 minutes before removing 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 fq afford 95 mg of title product as its free base. This




material was converted to its HCl salt according to the method used in

Exanpl e 28 (89 . nmg; 61 % MP.190- 215[err]C (dec) LC- Ms: 380 (MH);
anal . RP18-HPLC RT: 3.66 mn.). _ o '
EXAMPLE 42 -

- (6. 7-Di et hoxy- qui nazol i n-4-yl - (3 et hynylgﬁgenyl )-am ne hydrochloride 5
6, 7- Di et hoxyqui nazol i n-4-one (120 ng, O mmol ), tri phenyl phosphi ne (295
ng, 1.126 mol) and 3 nL of carbon tetrachloride were refluxed for 16

R 0 S S e e

(66 ng, O. 5@99,_mwa?m90-215 2€ {ded)pLC-MS) 380 {MH *); anall HP18¢IHLQRT€33_66_hmﬂ).
m-xture was filtered to afford soli dm‘r‘_gduct whi ch was washed 10
with 10 nL . of isopropyl alcohol and i acuo at 70[err]C, 140 ng

El :7),50/@- np 269- (6,7-@&1@]4@0%4;@ -(3-ethynyl-phenyl)-amine hydrochloride EXAMPLE
(6.7-Di etshoxy quﬁ%‘?!ﬂth??gﬂmy'ﬂdm'ﬂ?\{/m mg. ﬂétmynmshemh;nﬁmqﬁphme (295
hydrochl or i éﬁ% 1.128 mmol) and-F LS ety ﬁtﬁbﬂeﬁdawei’@?éﬁu?@&fé@%)gms CHBZS? .

mmol ) and 3 tr| met hyl si |yl et hynyl met hyl -ani T1 ne
mmol) in 4 U@?IwaPQﬂWPi?d in vacugde arresidue whichovasi di Uie!l!lmﬂ'lm

cool ed reacrdf%%gmc?ﬁs &icth de%ﬁﬁnul@ﬁg:o%%rngﬁ and refiukdd'fr 3H¥rs.

filtered to a

(6, 7-di et hoMmpmzremomnimye was filtered to afford\sofid kit peadugtwhich was washed

ether arip W 1p R gtiedpioil altciol i Wipd i YERe"RTOEC, Y4bid Uil o B

~directly by 2708&tnent with 2 nL of 20 nethanol containing 1 drop of water

and 100 ng of potassium car bonate'fo[ws, “The het er ogeneous
reaction m xture was: f| I tered throug ! nd vacuum evaporat ed to

a residue which {83 ‘ ]
th et hyl d 0 C t fford
-\che t?tl)é product; e@g@-ﬁg{l%@qu%%z “ J \2/%&“2@?# ["?'r?é]) O : &E
EdiWL rEn =7} ;nmemylsllylemylm-aihwmamlmf(minhl 007llm'trhzl) i oot @ért-bu atbarlugvlm ne
rochl ori de nazql i n-4- on mol ) was
added to o ¥neseMeresfone haurs. By onlea Setson raiiure e g REH Mico et
Elc :Jra ]3 ?g egnSaaneﬂmdtamsoﬁu 7-&51113 hrlnazéliﬁhﬂ (10 by éllg&éﬂ%ﬁymf -
err i chl oroet hane
m xture was ZHBQ'?'WZ'? VBGFQD?%'@'P&F °@%M%Wh%“‘géom+9frﬁhwmfﬂaﬂoved

by fil idrialii Vadiedet diaFRad gﬁfamrﬁcﬁﬁ %m?
collected in- gafwas W?&M ﬁl&?\g - et Eyny ani By%%k 9 rrrml )
and conc®ht memqleomnmydmpofmm mmmlwnmmerMr

N err], ol hpepdtdrdgérivdus Réaction %W&ﬁﬂéﬁa throbigf cBiit8 AHG bacuum evaporated
to a residue which was dissolved in excess 1 N HCI in methanol, precipitated with ethyi
ether, filtered and dried in vacuo at 70°C to afford the title product; 160 mg (75%), mp

- - 258-259.5°C.
2% | 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).
30 The mixture was heated to 60°C for 2 hours and then the polymer was removed by
. _fil_tratlon and washed with dichloroethane._ The filtrate was collected in a flask
_containing 3-ethynyl-aniline (0.644 g, 2.18 mmol) and concentrated to 5 mL by
" evaporation. After 4 hours refiux under N,, followed by cooling to 20°C, the title product




41- - was collected by filtration (551 ng; 86% M P. 256- 257[err]'C;

LCGMs: 260 (MH); anal. RP- - HPLC RT: 4 41 mn).

EXAMPLE 45

2-{2-[4-(3-Ethynyl - phenyl am no) 6-.(2- met hoxy- et hoxy) - qU| nazol i n-7-yl oxy] -
5 ethylsul fanyl)-propionic acid amoni um sal t The title
- product of Exanple 34 (150 ng; 0.34 mml‘)“Was added to a.solution of-

thiolactic acid (100[err]L, '1.14 rrm)l) and KOH (150 ng, 2.7 nmol)

“degassed DVE ni The reaction_m xture was Stl rred-at
50[err]C uné‘@fs"aﬂaé?ﬂgt%@ (5%? fsskiMBf 25p25{3 (i LCMF 2604MHJoansl RRy
room t enper #{RUCERT: 14181 pithef the m xture was 10 adjusted to about 4.0 with -

acetic acid and then partitioned between CHCl ! err] and brine. ‘The.
Rl over Na[err]8qerr]

- organic extracts were vvashed W|th bri
filtered and ' 4 :

“4550 qanly ."i acid.g Iyophlllzatlon ofthe '
t
cpnropc a1 e e gos 3 e W*? 154y 3 s
"EXANMPLE 46 of thiol (100 4L, 1.14 mmol KOH (150 mg, 2.7 mmol) in degassed DMF
2-14-(3-Et = O
LT S L o R The PedofoR R/l LiOH &t B00RAhRIdy A st o
pr epar ed fr@h‘N;IfmZa htbwsmdcthm codledta rgim Iemperdtu?é. The pthot theamikiure was d
- accord . Sghlsfad B! dhth 8o VA BRIGR dbi i Hen's u%%neé%et&m chol antbie.
4- ( 3- Et hyny Thp heryhieTextrcts -wéte "waslsec withh BING,- aﬂed\aml-wazéogl filtered and

Thi s product_was.i at ed as nore |i hilic product (by preparatlve RP18.
25 HPLQ) fPBW g}%!ﬁé&&t"@st HWtb\éPfﬁPemﬂuﬁ 8eHBHS | €46

(5% LC- MS: utilizing SQM 159&w|100ﬁ|éﬂjﬁffpm 5, 80 M Mcmum acetate followed
EXAMPLE 48

(3- et hyny! - BHdYgRhylizption o the mmawemmwmmmmmm MGg-ani

ne and 15 18%; M.P. 95-103°C (dec); LC-MS: 468 (MH*); anal. RP HPLC
[ 6- (2- et hoxy- et hoxy) - 7- ( 2- r(ret oxy- et hox( l),ll nazol i n- 4- ymi (%7 etrRynyI pheny

|)-am ne 30 . hydrochloride .k ) | e product of Exarrpl e 30 (107
g, 0.245 mmol) yBgalBEhoRyMiHehviaringTs-(2-mefidy
refl uxi ng et hano 100 10UT'S.

" vacuo and t EWVisujanyir-acglic acihammoniun) skt ash chr onat ography on silica

The title product was prepared from the title product of Example34 and
20 mercaptoacstic acld aeoording to the method of Example45 (3%; LC-MS: 454 (MH*);
~ anal. RP-HPLC RT; 3.37 min).

EXAMPLE 47 _
4-(3-Ethynyi-phenyiamino)-6-(2-metho sthoxy)-quinazolin-7-ol
This produét was Isolated as a more Iipophilié product (by preparaﬁVe RP18
25 HPLC) from the reaction used to generate the title product of Examplo46 (6%; LC-MS:
336 (MH*), enal. RP-HPLC RT: 360 min).
EXAMPLE 48 _ _
S-ethynyl-phenyi)-[7-(2 etho -etho -6-vin 0! uin_azolin-4- -amine_and

30 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



- 42- . usi ng 10% acetone/CH err]Cl[err] to provide 30 ng of the

"~ 6-vinyloxy product (33% MP. 113- . 114[err]C, LG Ms: 362 (MH); anal . N
RP-HPLC. RT: 4.84 min).. The 6-(2-ethoxy-ethoxy) derivative eluted as a
nore pol ar product (45 ng) and was converted to its HCl salt according.

to the procedure described for Exanpl e2-4 43% M-P. 220- 225[err]C (dec)
LG 5 Ms: 408 (Mt); anal. RP-HPLC RT™. 35 m n).
EXAMPLE 49 '

(3 B YNy g RESB% S IR 2T %0 Fhd S thb et azo'roﬁug(&la% M.P. 113-

hydr ochl ori g&
EgoEt hynyl - piggl ue-lﬁs.({liazr%ho ml%mm.c n'rnam»umturﬁata 2%'“

. mg;, from Exanpl e r.o eat nen
ot hanol ( JHemetve;chied ag n mbredotier biogast B gnalgnd Was sogyed st
concent r at edodd?dhgwme prodeduré dé@&iuéueowmmplezs (R9%: M.P. 220cb250 LV([@es); LC-
CHCl [er\rA# and brine Deqz;‘eg H of about- -The organic extracts were

washed thwﬁ‘i"’ﬁ@(MbV \RPrHRh?eﬁTr '@F\)] filtered and concentrated in

vacuo to afford the .tltle produgem_pLEt@free base (15 ng), which was .
~converted to its HCl salt accord| ng TO - e procedu;e descrl bed for

Exanple 28 (M P. 4

T 3L (0 SNy 7 Bamso o) iy e naz%ﬁf@.mx] u

hyl } - ings; ifrpiny Example 48hwas jd IadlbUdeatment with 6M HQld Imethanat§3as70:60% i n

oy b 8Ly o ST ek A, A S 5 Y8t atiin Ry 70 ik locdld HEC 1Y

22[ er r] C unpaititioned betwedn @ﬂ@ls@hdehlmam & pid of @bbut 7.0 Theforgfnic eitradsiwete The

[ odl de (15 Napfetf e baf Wiy SyiEng S Hiered il BB inyBbUG R bR

22[err]C f otitlipmluet amnbeireé\baser (15 mg), whithovas converted to ite MChsalt 4ctording tand

added o e BREAHIR dpesuitior Rxpinpie 08 M. Tas-180ec Tovor (g dde Gl 7

m xt ur e 16as aR&@l RPHPUTRTPS.77e8RA). CHC [err] and brine. The organic extracts
were dried over Na[err]SOerr], filtered and concentrated in vacuo.

The crude -product was purlfled by fIM&hron&t ography on silica
utilizing 10% neylyaqg : :

base of the titl & prodt A Was convertea to T y | r| ge
sal't accordﬁﬂww&bﬂgﬂﬁre descri bed for Exanpl e 28 (66 ng; MP.

240-248[ err] C (degH (do'myor 66%in mineral oil, 0.77 mmol) was added to anhydrous DMF

20 (2.0 mlL) followed by pyrid-4-one (79 mg, 0.83 mmol). The mixture was stirred 40

minutes at 22°C until all solids dissolved 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)

25 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

30 tothe procedure described for Example 28 (66 mg; M.P. 240-248°C (dec) LC-MS: 457
(MH“), anal. RP-HPLC RT: 3.23 min)



(M#); anal. RP-HPLC RT: 3.23 nin) :

EXANPLE 51 1-{2- [4 (3- Ethynyl - phenyl am no) - 7- ( '

2- met hoxy- et hoxy)qw nazol i n- 6-yl oxy] -et hyl }- - -1 Hpyridin-4-one
.hydrochl ori de The free base of this product was prepared from
the title product of Exanple30 5 and t sodium salt of pyrid-4-one as
descri bed for Exanple 50. The free base Was - | sol ated by flash

chr omat ogr aphy wi th 15% et hanol / CHCl [err] and converted to the title
product. according to the: procedure dmor Exanpl e 28 (32% M P.
155-168[err] C. (dec) LG MB: .457 al. RP- HPLC RT 3.46 nin).
EXAMPLE 52 10 2-[4 emyis pethc B4yioxyl-ethy

\ el j b = ! - D . b d
hydrochl ori : sol-ution of 6- met hoxy 3H— qU| nazol i n- 4- one -
in1,2-di c&ﬁ%@ﬂ#ﬁ@-—\m——ﬁm"%“’ g1\/Idded t o pol ymer - supported -
tri phenyl phosphi The flee®aksé biihis raaocttwa% ﬁféﬁéreﬂ’/f@m menﬂacﬁrdmmexénﬂaso
equi v) and carbon tetrachloride (100 no %J The reaction m xture

was heat &, apfl the sedimsalt ofp ﬁs?rﬁesrie? Fxamplg §0¢ (The,reebase Was 4ng
a 30 MM SOl WoiRed b fia cﬁmasog}wwkmsw :aemsﬁonicrrrei %ne%vénmotmevaﬁanol

was added. The resulting mxture . hen heat ed,

e N
60[err]C fopn®qhmdm|tpdbearq99dm$ngb%fozm1@8m MP 1%@3 was

filtered offé @ftm%7é *mﬁm&w 3.48'f ,{’Et hanol washes were

added to th rate an uti on was concentrated in vacuo to afford
the title product (73% LC—MS M anal . RP18-HPLC RT: 5.82

mn). Foy, t hese 2 O ted of a
Wat er s 7f7 (tradé' l:IéArray

Det ect or (tradenda§ mMmdutim ofm)qaﬁ-qwnmlmmurrt,z-dwhlorduhmwys

of “sanpl oo A0Rd 8" BAfmaFSurborif wBRBhyiBhodphiR” ) PRG54, Thpef 8" °

acetonitril tpblymerzaniblbhdv)mdwbmwuoﬁdémmu(qlﬂ-bqu@)ﬂwmcimmmet es

i x 9o e ¥atad, i Sndkind 2 60506 8 e sl 15 2 G RF A i splgg™

their hyld ocohttw:k-dﬁyaylhmnne (%5 male equiv)dn t-butanol was added. G‘beucsdmignahcture
| o R s Wil e B 0V vo? 1B AL T6Rwel B cooling 15 85oc. The

derivative
' polymer was filtered off and washed twice with methanol. The methanol washes were

‘added to the filtrate and the solution was ooncentrated in vacuo to afford the iitle
* product (73%; LC-MS: 276 (MH*); anal. RP18-HPLC RT: 5.82 min). For these cases
20 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.

25 using a Perkin-Elmer Pecosphere (trademark) (3mm X 3cm) 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: | | |

| | |icwms|Hechr

30 |Example " Product ' % Yield | (MH+) | (mins)
53 (6-Ch|oro-quinazolin-4—yl)-(3-ethynyl— | 60 |280,282| 6.44

: phenyl)-amme _ _ - _




LC-MS HPLC RT 30 Exanple Product % Yield
(MH) (m ns) 53 (6-Chloro-quinazolin-4-yl)-(3-ethynyl- 60
- 280, 282 6. 44 phenyl ) -am.ne
LCMS HPLC RT Exanpl e . Pr_oduct % Yield
(M) (mns) 54  [7-Chloro-6-(2,5-dichl oro-phenyl sul fanyl) -
456, 458 8.74 qui nazol i n-4-¥Y1]-(3-ethynyl -phenyl ) -am ne
55 7- Chl or o- 4- ( 3- et hynyl - phenyl am no) - 12 305, 307 6.51
qui nazol i ne-6=carhgonitrile - Y2 _ — :
[ 6- Brono- 7- {4- chl offo- phenoxy) - qui-nazolin- - 28 450, 457|_c.ﬂsO§|-|p|_ch
[6y|(]4 (B3 et hegampijeny! ) -am ne product 57 | % Vield (MH+) (mins)
r ono T 4 -
yl ]-(3-ethypyl Sﬁher [-Ghlara-642, 5-51|chloromenylsulfanyl)- 51 456 4s8| 874
- (.7- Br ono- 6- yet hyl syqtinazalinetyll+(B-ethymy-phenyl)-aminec | 370, B72 6] 99
(3-etynyl - phenygl) - 4 ) . - lane
{7-chl oro- 641 4584. df1Ghero: lg@%&j&%ﬁﬂﬂ"‘%z sh4, 1%16|30%39% 6.51
phenoxy] - quilnazali qﬂnﬁ" phenyl)-anm be
(3- Ethynyl - pheggl ) ] Bﬂmﬂ(&-%lb?&ﬁﬁenox?ﬁqumazﬁﬂ- 28 /- f4bo, 452| 8.05
qui nazolin-4-yl)-a ( n )-amme
(3- Et hynyl - fHresyd—— s S8
am-ne 657 (E-@&M&bwizylsyﬁény!)@:mua’zbﬁw ohet8y| - {4453 448 317.99
6.73 cw]-l(&utﬂyhyl-phenyi]-)nﬂnd ne 10 53 _
[ 7- Chl or o- 64TZ-cnt NOX a1 nazor 1.n- 200, 4P3._. .8, Vo
4-y11- (3-8t fynyB- pr 9?9“%’5@1 ulfanvl-q;iinﬂzol_ln-"-vl)- 46 [370,372] 6.99
[ 7- Chl or o- 64(4-chl pevlpheayil-amine) - 68 422 | 424 B 45
qui nazol i ”"'y'és'(qfﬁm}&s-ﬁqﬁ%ﬂié'r&pﬁ%ﬁ&mw)- 82 |s14,516] 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-quinazolm-4-yl)- 372 6.81
- amine ' o
62 (&Emynyl-phenyl)-(s-triﬂuoromethyl- 314 6.73
_ quinazolin-4-yi)-amine . .
10 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-ethynyl-phenyi)-amine _ :
67 [6—(4-0hloro-phenoxy)-qmnazolin—4—yl]—(3— | 79 |372,374| 768
: etl'\ynyl-phenyl)-amine ' .
16 68 7-Bromo-4-(3-ethynyl-phenylamino)- 61 431, 433 6.44
' - |quinazoline-6-sulfonic acid e
69 (6-Bromo-7-ehloro-qumazol‘n-4-yl)—(3- 358, 360| 7.17
____|sthynybphenylyamine __
70 4—(3-Ethyny|-pheny|ammo)-quinaz,oline-6- 271 5.84
carbonitrile .

51

60



402, 404

65 [ 7-Chl oro . - 6- (4- net hoxy- phenoxy) - 88 7.55

- qui nazol i n-4-yl]-(3-ethynyl - phenyl)-anine 66

- [7-Chl oro-6-(4-fluoro-phenoxy) - qU|nazoI|n- 80 '390 7.61

- 4-yl]-(3-ethynyl-phenyl)-an ne 67 _
[ 6- (4-Chl or o- phenoxy) - qui nazol n- 4 yI] 79 372,374 7.66
et hynyl -phenyl ) -am ne- 15 68 7- Bron'ﬂ5'4 (3 et hynyl phenyl am no)- .
61 431, 433 6. 44 - quinazoline-6-sulfonic acid - .69
(6-Brono-7-¢ —quinazolin doyl) (3. 80 352 _2(0 7 17 :

“et hynyl - phepyl ) -am]ne - YQ " 4- (3- Et hynyl - pHenyl-ani |npt-msi MG RT- P-
-725' 271 5| E<ample car boni prdduet % Yield | (MH+) | (mins)
HPLC RT | Ex@hpl §l6-(4-Bromo-phenylsullanyiiatioro- | 70 4aa; %0 0 sEein)
(mi ns) 71 qanzthIb@ﬁthvrwl-pMﬂyam@\c?-chl or o- ko6, 468
8.56 . 1 N--4- - (3= tn phqnyl - ang Y/ '
[6-[2- (4-Br )mo75he &% %’@\m Wi-474, 4 ‘@'%1173 3'_‘2‘ |
.qui nazol i n {4: -amine '
4-[7- Chl or of 4- ‘ .'.* It % )f127 42%5 4270420 756
qui nazol i n- -y suI 0 ShZonitril 74 ' S
[ 7- Chl or o- 6] v m‘* o 'B f' °—496-,—-4ﬁe°-% 45—
4-yl]-(3-ethy ny4 p F@hlbrcs&(&etﬂ&ro—phenﬁy)-quinazolin— 80 |406, 408 8.10
[ 6- (3-Brono phenox t)»yl]-(&-bﬂqnyl-plnnyl)x-minm- 82 50,452 | 8.22 '
4-yl]-(3-etl - anne ) - e -
(7-Chlor® 6 ph ﬁox 36595?'??“ ng‘:%!ﬁ W°"ﬁ2, 8274 |450,4%2| 822
et hyny! - phefyl) - anijlfp¥il-(3-ethyn Por 0- 6- (4-lmet hyl sé tanyl} phenoxy)
86 418, 429 . 07 1} ( t ENny b)egg N Ne
78 [7-Chl ¢ro- (zgﬂ'%:'ﬁm%&@t nox%ﬁay %0, 3?£ 3I7595‘
qui nazol i N- feyddnt3—o. ! . am e _
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 |450,452f 6.73
quinazolin-4-yl}-(3-ethynyi-phenyl)-amine _ J
(7-Chloro-6-p-tolyloxy-quinazolm-4-yl) 3 85 |385,388| 7.95
ethynyl-phenyi)-amine ' -

10 80 |(3-Ethynyl-phenyi)-[6-(d-phenoxy- 81 430 8.28
' - |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 7.7
ethynyi-phenyl)-amine _ _

83 |[6-(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, 374 738
| ethynyl-phenyi)-amine _
15 85 (7-Chloro-6-meﬂwanesulfonyl-quinazolm-4—- 74 |358,360| 5.74
| yl)-(s-ethynyl-phenyl)-mnine -
86 [6-(3,4-D|ohloro-phenoxy)-quina_zolin_-4-yl]- 406, 408 8.14
___|(@-ethynyl-phenyl)-amine | | ~
87  |[6-(4-Bromo-phenoxy)-quinazolin-4-yi]-(3- 416, 418 7.81
_' ethynyl-phenyl)-amine : :
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(3- et hynyl -

et hynyl -
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[ 6-(3- Chl or o- phonoxy) - qU|nazoI|n 4-yl] -
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Whloro-s-ptopylsulfanyl-qmmelim-lyl)-r
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af n
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4-
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69

-5 prop )
-(3-ethynyl-pe m ﬂg?léﬁ-

[7-Chloro-6-(2-methyi-sulfanyl-
ethylsulfanyl)-quinazolin-4-yi]- (3-ethynyl-
phenyl)-amine

(6-Chloro-7-methoxy-quinazolin-4-yi)-(3-
' ethynyl-phenyl)-amine

93 71 |386,388] 7.56

87 |310, 312

6.65

x*%

[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.

10

. _ 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 residue 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,

A . EXAMPLE %6 |
uinazolin-4-yi)-(3-ethynyl-phenvi)-amine hydrochioride

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 o a residue which was diluted with 3mL

15

6,7-Diisopro 'o
25



5 92 (7-Chl oro- 6- net hyl - sul f anyl - qui nazol i n- 4- 72 326,328 6.94

yl) - (3-et hynyl - phenyl ) -am ne 93. [7- Chloro 6- (2- met hyl - sul f anyl -
71 386, 388 7.56 -

et hyl sul f anyl ) - qui nazol i n- 4-yl-] - (3- et hynyl - phenyl )-am ne
94 (6-Chl oro- 7- met hoxy- qU|nazoI|n 4-yl) - (3- 87 310 312 6. 65

et hynyl - phenyl ) - am ne : : 47-

[ 7- Chlor 0- 4- (3- et hynyl - phenyl am no) - qui nazol i ne-6- ylsul fanyl ]-acetonitrile
was 10 obt ai ned from : :

2- (7- chl or ootisopmpgl aleatidi urid 6-ethynyteniing (e®mg| oasammqn anchrefiuxetifor 3 hours.

under t hese 95

© 178 Wbl Retion it wes vacyun euaporated 1o afford the solid oS BHEE %S
hydr ochl or| which was column chrométographed gn isiliea géli elutéd with Soﬂﬂﬁetaya ininatbiienel )
tri phenyl ph h| ne 3 f wCar
tetrachl ori Rﬂ? @ﬁéﬁ\"l&g'&s%%aﬁﬁﬁyt%%ﬁ% éﬂh‘ﬁ%m ?‘%ﬁ Wi‘f‘ﬁ Hae'?vas
concent rlstefkonoammdinwaoaotea:sdwwmmohdgjgggnwmhBHﬂ:lm mcati'ran"nI oICI oL '
i sopropy co - y a e u or
s houre” o Pt Wi iyl qtier” Atared)rancidaed Iy vasnaf F05G AR afiong g B "
(6, 7-di but o Vodilot nﬁpqhgg-/sl%)glrﬂp p3t-2420Cet hynyl - phenyl-) - am ne hydrochl oride
~ which was vvashed Wi t h mL of isopraqpyl alcohol and dried in vacuo at
70[err]C, 92 ng (60%; np 247- 248[err&M_Pi91 . |
EXAMPLE 96 6-Chloro-7- -metho ) eth ulfan i i

(6.7- D||sopropox -qu -y ) - _
25 105, hofidepoxyqui nazol i n-4-one (55 ng, O. 210 rrm)l)

L Pheny PRSP Bt e o anlcudiuthe ol 670, o
concent r at e&riphenyipbosphine {427 migj 63vmirodl) and Q7 ot of carban Setrachloride were
aﬁg refl uxeﬁ"%‘hagpﬁour S 13“'&8&8]5%e CO(B)TP %%Qﬁ%%ggmﬁ%vég%dﬁpl :
evapor at ed tdilutetifwithid mileofisdprdpylisidohopandl Gethynylaniline (129 mg, 1.104 mmol) and
15 refluxed for 16 hours. The hot reaction mixture was filtered to isolate crude produot
which wes column chromatographed on siica gel eluted with §% methanol in
chloroform. Fractions oontammg the pure product were concentrated in vacuo to afford
tho title produot asa solid 23 mg (8.4%); mp 230-232°c
. - EX MPLE . .
20 (6.7-Bis-[2-methoxyethoxyl-quinazolin4-yi)-{3-ethynyi-2-methyl-phen )-amine
| | 6,7-Bis-[2-methoxyethoxy]-4-chioro-quinazoline (90 mg, 0.288 mmol) and 3-(2-
trirrieﬂtylsilylethynyl-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-
25 (2-trimethylsilyl-ethyn-1yi)-2-methyi-phenyl)-aminehydrochloridewhichwaswashedwith
10 mL of ethyl ether and dried in vacuo at 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 '_
30 was dried in vacuo at70°C to aﬁord the title product asa dry foam 38 mg (75%); mp
232°c - : : :




whi ch was col um chr omat ogr aphed on silica gel eluted with 5% acetone in
met hyl ene chl ori de containing O. 25% triethyl amne. Fractions '
contai ning the pure product were 5 concentrated in vacuo to a solid which
was dissolved in 2 nL of 1 N HCl in nethanol, precipitated wth-ethyl
ether, filtered and dried in vacuo at: 70[err]C to afford the title
product: 140 ng (75%; np 241-242[err] C -48- ,

EXAMPLE 97

(6-Chl oro-7-(2- nethoxyethylsulfanyl) ExAnazolrn 4-yl)-(3- ethynyI phenyl ) - am .
i.ne 10° hydrochl ori de EXAMPLE 99

6- Chl or o- 7- ( 2- net [aoxERIrBhetHbve BAFOlaL Y- (5. SRC 120 Rar :ﬁnng),
tri phenyl phosphi n€ (427 ng, 1. Ol ' f
were . r SNHQAYRUAE 4 nl of 1 2- drchloroethane for 4 hours, concentrated

t

lsnet/ﬁ)clﬁgl agr ﬁr :12 "129 [ZmdlloWIEﬁ{ﬁ IELZ ?I‘uxe@opgéaﬁhﬁﬁgﬁﬁ%
hot react® ordfi Meﬂmvlﬁ-ﬂm-sulﬁne (5%mba0613 miol) persitefitxed in 3 miki afftertas

I h "Bii 6Kt t
g(r)rl lcj)rrgf gr rno Fr agélr onsqgggtlﬁdrﬁn ?@hﬁe%uc%r@wgﬂ@gﬂt% gd"\Ln"f
- vacuo to af figepropyl alcahokand iueeeqamm solid (6,7skis-meth@Fethpxyquitizolinpyl)-(3-
'230- 232 :
(6.7-Bi [s-e{rz] methylsilyteth ﬁ"“&u."k'r%"z’gp"ﬁ"’ﬂ)'?ﬂ“%'ydé?wew |""‘1§H@8W ami -
ne I : . 10 mE. of-athyl - Qtﬁenmdwdngcllaimmr]&t ammrtssﬁmlgnakmlbfmmmﬂlw& :2),?? '

an S| e N -anil i ne

ol ) el sEiten v qdephERhJy s ¥ %XL%&@?'"@BC P ofeleraR 8 oo
'fcolol ed aeactpojasdumtmmfa;r%smw Fbo‘tn{t?]m ture. Théml B m ia%tﬁpgﬂszgnd
Iftered to | S- oxyet hox ui nazolin-4-yl)-(3- 2
(2' -trimet h;ﬁJA‘i'ﬁ(g?éit%Pngrs a@‘??é‘;nﬁhhw%% and fitered. oﬂ"ﬂ WeSaswa
shedwi th = drietiGn Vs aE?70Pa teiffsd tﬁétduéi pioRict; rgz n?&% rzib@ of |
this materi al 51 ng was - desil ated treatme -vvrth

met hanol cont ai ni ng 1 drop of water %ﬁéﬂ of pot assr um car bonate ,
for 0.5 fwurs at . R Yalll: 'aemxture '

was frltered_throug h 30 -
was dried in vacuo WMF%@"W‘WQK g, 1tﬁmmol);dnphewlphasplmge(7t$m

38 mg (75% mgre.99 mméi)33[ﬁrrﬁi.gf carbon tetrachlonde and § mL of chioroform were refluxed
for 18 hours and the reachon_mbcture was concentrated in vacuo to a residue which
was diluted with § mL of isopropyl alcohol and 3-ethynylaniline (175 rrig, 1.49 mmol)

20 and refluxed for 3 hours. The cooled reaction mixture was concentrated in vacuo and
the residue purified by column chromatqgr_aphy on silica gél eluted with 10% methanol
in chloroform. Fractions eontaih_ing the pure title product, as the firee amine, were
concentrated in vacuo to afford solid which was added to 3 mL of 1NHClin methanol.
This solution was evaporated in vacuo to a residue which was triturated with 4 mL of
25 hot isopropyl alcohol cooled and filtered. The solid thus obtained was dried in vacuo
2t 70°C to afford pure title product; 239 mg (85%); mp 228-230°C. |

EXAMPLE 101
* hydrochioride . | |
30 ~ Inthe same manner as Example 42 [7-(2-mehoxyethylsuﬁanyl)-qurnazolrn+yl]-

_ (3-ethynyl-phenyl)-amine hydrochloride was prepared frqm 7-(2-methoxyethylsulfanyi)-
quinazolin-4-one (200 mg, 0.847 mmol), triphenylphosphine (633 mg, 2.03 mmol) and
3 mL of carbon tetrachioride in 74 % yield; 233 mg; mp 208-209°C.



EXAMPLE 99 ' ' : _ '

(6.7-Bis-[2- nethoxyethoxy] quinazolin-4-y|)-(3>ethynyl 5' -fl uor o- phenyl )-am
i ne hydr ochl ori de _ .

6, 7- Bi s[ 2- met hoxyet hoxy] - 4- chl or o- qU|nazoI|ne (90 ng, O.288 nnDI) and
3-(2'- 5 trinethylsilylethynyl-5-fluoro-aniline (69 ng, 0.317 mol) were"
refluxed in 3 nL of tert-- but yl al ¢¥hol for 5 hours. The cool ed
reaction mxture was diluted with 2 nL of i sopropyl al cohol and

filtered to afford solid: (6, 7- bi's- met hoxyet hoxy- qui nazol i n-4-yl)-(3-
(2" -trinmethylsilyl- ethynyl) 5 -quorééMﬁéﬂ—&am ne hydrochl ori de which was

washed wi th ’ abtNrivEEhé vaﬁiﬂg ar&,ﬂ[&ﬁé]c 131
ng, Al of this TATE gesrlated by dlsso on 1 n

et hanol cont ai n7@lqmmowinmm+ang(13@2@4dﬂmmol) Pb@%MQﬁﬁWdﬂB%t e

o ori 5. 5o ufE Y 8 MR BhotchordibinBRRIA (Teig) 774 fif) were il o
dried i FSvafnld mwm@m]rmmmdwmwmmmmmo togpresiiue pdiich wag)
249-250[ err

(7-Propyl su@rﬁﬂd \Hﬁhr‘%l%ne ﬁ‘nﬂ ﬂ a??"e%ny‘f’mmw am ne ‘H;Hr oc%ﬁkrl de
7- Propyl sul taxigl4, Zydichioresinitrotquinazaliié OThis was désolved in) 35 mtpﬁheplpbvld@qhd ne

g E?gr of or mnam %@%‘ (éagsmﬁ'or‘p?;@ WS{@&F?@% @é"hg‘i Bﬁggﬁé?%}“%

- concent r at eghbitireweds filtered to afftsd theetitisproduct as a selial whithives weishad iuththaﬁL

For . hlr <of agropamleshelatbrared hiein & 000 omd {odE e 2% a3 eaf e

‘the residue purified by colum chrongxagpaehpson silica gel eluted W|th 10%
- met hanol in chi Qrof-cg_‘ Fractions contalning the pure tit]
as the free am né&AMRI-cnioro-guinazolins4.yliis-e SOYLaINe NS

was added to 3 -eﬂoio-éhﬂslqmmam;nptem hyickSuhlotde wsamy,at ed .
in vacuotoarggdue whi ch was trlturatecynvm H.g!;’of 25 hot |S$§L?92yl

al cohol cooPE§6anmol); ﬂ‘bﬁ%@“mTﬂ@"i%m ®%Hms: 669&”‘ were stirredin; 1,5

at 70[ eryg] Crdrhich&ia'1er #'Holird at foBnPleRipefiture? 385 FAL 6ORMhansPwed%adtdalterthé C.
EXAMPLE 101

[ 7- ( 2- Met hoxeastian mmmmsmwmmse@mmm@mwme
F¥d2 gc%?%%ﬁ/‘e?ﬁmﬁsaﬂf anylﬁg' quf W Sﬁ sﬂmlﬁﬂanﬂgrﬁgr oghheor?)ﬁ fnam ne
hydr ochl or i defilterssd. pThepsolickiwés dissalvéd im20 mixgfct NyHiCLinfroethanol and precipitated
ol o O iy G Tk AN P58 o
208- 209[20 r }ifle product, 72 mg (83%); mp 260-265°C.
| EXAMPLE 104
S-Ethynyt-pheny)-(7-methoxy-6-nitro-quinezolin-4-yi)-amine
(7-Chloro-6-nitro-quinazolin4-yi)-{3-ethynyk-phenyl)-amine hydrochloride (100 mg,
0.306 mmol and dry sodium methoxide (120 mg, 2.2 mmol) were stirred in 2 mL of dry
25 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 rhagnesium sulfate,
. ﬁltered and vaeuum evaporated to afford the title product as a solid; 80 mg (82%), mp
80 213-218° C dec




-49- ' EXAMPLE 102
(7-Chloro-6-nitro- qU|nazoI|n 4-yl)-(3-ethynyl - phenyl ) -am ne . hydrochlorlde
7- Chloro 6- ni tro- qui-nazol i n-4-one( 1. 002g, 4. 44mol ), phosphor ous oxychl ori de
(1 1.5 g, 7.51 mmol) and phosphor ous pentachloride (1.62 g, 7.74 mmol) were
refluxed 5 for 2 hours and the reaction_pnixure was concentrated in vacuo -

~to a residue which was triturated wi®®r t ol uene. and t hen again with
chloroformand dried in vacuo to afford crude _
4, 7-di chl oro- 6-ni tro-qui nazol i ne. Thj . dissolved in 35 nlL of isopropyl
nnDI) and refluxed for 3

al cohol and 3- ethynylanlllne (6
hours. The cool ed2:[aqBLE d
product as a,sol.

o fethidXyestho lbkVIe
al cohol' and

. np 230 8- 232. 6[err]C

dried in vaSSaosalarac Bcich 8 5@
EXAVPLE 103 This product was prepared from the title product of le 30 an
(6- Ami no-7-chl or o- qunazol I n-4 ._p ‘)’ (3 et hynyl - pheﬁyl) an? ne ygrochl or?de

(7- Chl or 8- eMereartoarstis ;acid jat 2?-°;Q pver31Q %vs a9e9eding )to Lthp nmethod: outlined jinie

166 nuy, 6 '
Grrred i n DafpR TN Seatg el IENS 46 (AT, el Ao ERad sl
of methanol were added to the EBEBAEAEQN_Xture whi ch was set aside for

16 hours at room tenperat ur & thus obtai ned was -
filtered, triturated with 39 &> hours and

refiltered. The Jol etuyhaac-dwwdmybwuom (ae4rg, mzotlrrNI)HKLCOp (m gaomu rmol

" vatudOar o sera b malr ipael P ) MEdonapsvd poStone (pd i) e agea °

. 260- 265[ er r pdromoethyl methyl ether (69.6 g, 47 mL) The mixture was stﬁXGM?klEr NQét reflux

(7- Col'or o 61184 st Fiop 800 el e 355 i sl o stEna 0 iowtes ot o

o0, 19, 20 T Seprenap %““%th r wgnﬁgiﬁﬁ%ﬂ‘ﬁ‘f&"g?m‘“me
- Sstlirre i n 0 urs
S0l er e " VaeuS ane] the TRaidie es hladed with 500 mi)dor 30 enipwies andithe

vat er werg aMﬂd il Fﬁeﬂ'ﬂo&ﬂ%ﬂﬁxﬁbﬁz&ﬁ f fitepdcs |
extracted wi s°i_d’tl ne)sfs%lbﬁ f ethyl acetate e_'ﬁg . ol eg"'g@ggﬁu"‘—"?i%rs
wer e washed (®®- V%MBT%SI s Aspertien of P@duﬁh 99188 mal) incacelie ed

\tN: E lherragneswa\ (380 friLwastraatedfdrb sﬁ%’%n&aﬂwo“@d Zﬁﬁfeé shd tAd 56kllod Ne
product as a solid; 80 ngy (82%; 1
stirred 24 hours before pouring into cold H,O (1.6 L). The mixture was extracted with
ethyl acetate (1.1 L), and the organic phase was washed three times with 200 mL H,O,
20 and brine, dried over Na,SO4, filtered and concentrated in vacuo to afford ethyl 4,5-bis-
(Zmethoky-ett\oxy)-z-nih'o-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
25 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 disssoived in formamide (63 mL) and the
30 stirred mixture was heated to 160-166 °C under an atmosphere of N, for 3 hours. H,0
{200 mL) 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

extracted five times with CHCI;, and the pooled organic extracts were washed with




- 50- : EXAMPLE 105

{2-[ 4- (3-Et hynyl - phenyl am no) - 7- ( 2- net hoxy- et hoxy) qui nazol i n- 6-yl oxyl -

et hyl sul fanyl } -acetic acid ammoni um sal t Thi s product was
prepared fromthe title product of Exanple 30 and 5 ner capt oacetic acid
at 22[err]C over 10 days .accordr ng to the nmethod outlined in - Exanpl e
45, (16% M P. 98- 113[err] C (dec); LC-M®U54 (MH+); anal.. RP-HPLC 3.24
mn.) PREPARATI C]\l 1

6. 7- Bi s(2- met hoxy- et hoxy) - qui nazol one To eth

3, 4- di hydr oRiNse firied: avers§abQ,, ap 29@!‘4?6#}*“@@990[ erTnhf '(aelslue grd@mg_p rml )."

10 and tet r@h WWEQMQ%%%&SEMOWWW

added br onoet net hyl et her (69 , 47 md he m xture was
stirred unominmqs@mleattorzer? and treatqdowﬂfsm hifter eoling o %ﬂwded
to the ni thgﬁ ?&ﬁﬁi&ﬂieré& hﬁ&gﬂg?/&%@af(ﬁ %t @ﬂs[rﬁ/zfd& M)

precipitate ts were renove t1on. ltrate was
concentréted - i n vacuo and the trlturated wi th hexane (500
m.) for 30 minutes and tiﬁb '
-3, 4- bi s(2- met hoxy- et hox I n vacuo

(55.5 g; 93% M 'Fosgmzmqhoxﬂthow)ﬂumazdnneismmswmm frqm?repagahm 158

(20 ni) ar by EHG (R sohnfl onkion GFRUF ik B EaRicrbrfl ool b1

into col d Hnedl) iD severed po)‘tionEWenn&ﬂuntﬂesmaOmtfomﬁgjceasbd the soluﬁbhy#as

ri or ) ot02crenalas G RRbA” Hecan FoRip RUBRBRR ol oS el ibsciveu

concent r at e 1,2-dichioroethane {(20mi) Qhaykasﬂle&-tho&tmes with 80 mL saturated aqueous

(2- met hoxy- et y)z2- nltro- enzoate own oil, This n|t

broduct (5280 i ﬁiaﬁrsr " nd, Frorprinsbinaacto

cont ai ni Ng &fférd ¢l gggg;em . 3084 he ethanol by prior
chl ori dm?

addition of 11 niL acetyl errlHerr]O (1.0 g) was added,
~and the m xture was hydrogenat ed um.g@‘_ﬁbi@l[err] for 6 hours. The 25
cat al ysygwas I enphibra A6F-6-0% :

concentrat ed in v i o g _ A et her
(400 n) . - TiemeBpx pxy)-guinazoline \and 4-chleso-6/#-bis-(P ¥

2- am no- 4, 5;% g’ ~Rhed and drled in
- vacuo (44.777 L' he 12 nol) and '
armoni um f or mat es(fiﬁls(ZngGtOMXY)Wm&mdﬁdl 946!5 3 ml'ﬂQ!)s from Rrepationfl) and

K2 tar 3 hothd Py (0 MES 52 Rinel, e fistaart T bithicely POCE) 02 nfyf TRSRGH® ©

preci pi @8t estmosphiere: ot dry niregiancior 25 hours. Mommmdrt ebtheomituwredhed

i ros it eile) 3 685 6 ol dwif SiRoned h Lot A58 HEland curslit sBedh '

B _portions with stirring to cold saturated aqueous NaHCO; (100 mL). The midure was
stirred 10 min. after the addition was complete and the organic phase was separated,
washed with brine, dried over Na,SO,, and epnmntréted in vacuo. The residue was

25 . flash chromatographed on silica using a gradient of 20% to 60% ethyl acetate/hexanes

- to afford '3 419 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




bri ne dried over Na[err]SOerr], and coggentrated in vacuo The residue

and Il lu ” zol one precipitate were conbined, triturated in hot

ace 'Q 1 ) for 30 m nutes, cooled to 20 [err]C and treated
t he (550 n1_

with e After cooling to ]C the white solid was .
filtered and drredrn vacuo -M5-m z 294(Mr)) 5
PREPARATI ON 2 1. AcomporSné)dthgfonn

4- Chl or 0- 6, 7- bi s- ( 2- met hoxy- et hoxy) - qui nazol i-ne  To

(R ?ﬁonrpreparatron

added oxal yl chl ori de
I'ons oyerz% mnutes. Once foam ng
ours. :

6, 7- bi s('2- mehoxy- et hoxy)-"qui nazol one (500 ng, 1.7 .ol
1,in CHCI[err] (10 nlL) contai ni ng. one dri‘iof DVF wag
r

(490[err]Ls 5.6 nmmol ) in several po
ceased the solution was 10 refluxed 1.5
vacuo and the residue ITn.l, 2X0 AW LOr oet hane (20 nL) and
washed two times dﬁ d aqueous . R[err]CJ err]. The
organi ¢ phase was dri Sgerr], and concg jrated in vacuo to.
afford solid title p_roduc 92% M P. 108-109[err]CO. ' :
PREPARATI ON 3 15 4- Chl or o- 6. 7- bi's- (2- chl or o- et hoxy) - qui nazol i ne.
4-chl or o- & 2- chl or o- et hoxy) - 7- ( 2- met hoxy- et hoxy) - qui-nazol i ne and
4-chl oro-6. 7-bi s - (2-net hoxy- et hoxy) - quj nazol i ne and '

4- chl or o- 7- ( 2ndipherranceulically dccopiablertaith GRY pradngsthergef, whereini ne :
6, 7- Bi s(2- met hoxyp£fsh0 ygr‘-gur nazol one (5.4 g, 18.3 mml), from Preparatron
1, - and pyridine % m_, 37 nmol) were heated in refl uxing POCI[err]

(22 nL) under an 2ech rfﬁs!meedﬂﬁ')'dﬁhm fromre Rydregens halg, JudeoxyrFamiami ng
concentrat i orh(@fa Qfind] v, nfﬂ C.)alkox&aﬁ'ﬁeny'lt dgi{ahildfﬁot RRsidS Cafisndils

di ssolved in err] (150 and care u portions W th
stirring 1® & ﬂWH‘E?’“Wé‘?ﬁ‘%‘Eﬁ@%S _
stirred 10 manslng’lébeﬁd S mw on was corrpl ete and the. organl c phase was

separated, - washe t h i ne, i e er ] |
concentrated in v&&ﬂﬁg‘ e#h'é 'P@EP'&‘EP@“VV&%‘%Q\"PWHL‘&'# Jéﬂrféd”’?ﬁfe'gr lica
~ using a gradipng seléctedfrornahd giduptdansistrpdiRte It RNM H’C(-O)t eSONAPAGN. 41 g

o (2- ohl or o- AT RoRYh R F sty S Toum R EE e e 159 pfp e sime %

4- chl or o-20 ( Ziftenéray RY-is RS, R°0 ot (RO)MN) A &—s(e&ctedmmgrpatdrmgyr)erqhoﬁnazwmﬁdmoand
330 ng of 4- Ca'?l O4-Re. &eragnﬁ y‘ %mﬁ;&& ‘Pyl #pyrwo%-mxxarb%'-(&a-éﬁ éll?y? phenoxy,
- phenyi, phenytsulfanyl, (C,-C,)-alkenyl, (R‘)z-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 ahove, and the alkyl moieties.in R® and R°O are o tionall
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; '

50| vent vvas{rem)ved‘ in .

30 oreachR'is mdependently selected from R‘-sulfonylammo phthalimido-{C,-C,)-
alkylsutfony{amlno.ben_zamrdo. benzenesulfonylamino, _3~phenyl_ure|d_o.2-oxopyrrolldm-
1yl,2 s-élioxopyrrolidlhd -, and R'%-(C -C")-alkanoylamlno wherein R*ls selected from |
halo, R*0, (C,-C,)-alkanoyloxy, R’C(=0), and (R*),N; and wherein sald benzamldo or
benzenesulfonylammo or phenyl or phenoxy or anilino or’ phenylsulfanyl substituent in



CLAI M5 T. A conpound of the fornula [err] 10

and ph eptabl e salts and prodrugs thereof, wherein
-mis 11mnmlm"m"m . each Rlerr] is independently selected from
hydr ogent Ifal @, hyds oxy, am no, - hydr oxyani no, car boxy,
(derr]-derr])al koxycarbonyl, nitro, guanidino, ureido, carbanmoyl, 15
cyano, trifl uoronethyl, (R[err] N-car bon%%' and phenyl W al kyl V\/nerel n Wis

sel ected from - a single bond, O S and NH or each R[err]
d degt | f | k I d
e 10PNy BERGEAG et B0 S MR AR TR Y ety o
Rlerr] O (R(Ct+Q4)alkaxysubstitaénts; Rl err] ONH, A and R[err]Y wherein
Kk R wh th
arc the sam et e Bl i ioghbs winghls <Ribons Jp ok thex-pis faghes | &
sel ect ed frcemiprlsera slenﬁembaedphg ddhipnsﬁ?’itqeeda ione o two Rétdroatoms selected
ri don-

4-Rl err erazin-
carRE)oxy] ( 2?"('? °§XQ9“|' %5'"‘!5 g"°gﬂﬂeﬂ'6;v<‘9’h°'°'" °mh9'1°ul’§lﬁéﬂﬂ'ghp¢@ﬁ9$ of the
err er, Y

(5 o L rmonya ki e b S AR g o ot 1

opti onal |y $agkans:maybekranched o OW'ICR[ err] - wherein Rerr] is defined

- as above, and theg r ally 25
substituted wth ha# %r%ﬁgdhgfgﬁ‘i? J\%gﬁgmé’oW] a?/e :

defined as above n mﬂomzennﬂ sach R® ig indeperxiantly Bglegtedljpmnmydrdgenl, @pﬁblhally

subst i t ujeed t Lk SO at n|tr

oxygen O‘!’@SU ur - at o hne&%t h@ﬁ“@y F@.ﬁ%‘ﬁ’g% {'?St 'I?z 0., hydroxy. °'t'#|'¥

same car bon substtutedrhydréxyh t he further provi so ‘that no nore t han three

"Rerr]" nits [ err, err

i riR[depe]ndent :Jyl selﬁeﬁf‘% 8% Y'?h J\ﬁ alfi figected from?'lydrog pLonaIly

Eht hal i mi fj]?syﬁgﬁate}:! (C,©,)dkyl wherein tinl Wﬂd&ﬁd #&ﬂmﬁbn ammo,
enzenesu en oxopyrrolidin-

2, 5-di oxopyMﬁg‘& ﬁ{q Rﬁ%@"&%ﬁiﬁerr] -(d eIrO)r/] Cerr]) -al kanoyl am no
\(/\/rclfrel]n‘lcig[err} i @ sel exreasbnipsUind accordi id)daigﬁ‘(ir\ﬁﬂ R’lsh d\M?enandR‘ q
err er an N; ereln sal
benzam do o w@hz‘ﬂ'ﬁ% ﬁ‘ ﬁ%‘%@? Hydeqgen R{’“ 85!9“5\“95 “Cabalisyl
phenyl sul f awherein ithe subshtl.tente'ere selected from hydrogen, amlno, hydroxy, R‘O RsNH and

(R%):N. |

- 3.  The compound according to claim 2 wherein m is 1 or 2, each R' is

20 _mdependently selected from’ hydrogen, hydroxy, amino, hydroxyemlno, carboxy, nitro,
carbamoyl, ureido, R® optionally substituted wuth halo, R°0, HOC(=0), (R%),NC(=0),
A and (R%),N; ' :

' R°0 optonallysubsﬂtutedwutl'thalo, R’O (C,-C;)-elkanoyloxy, HOC( 0), (R%),N,
. A, phenyi;

25 R°NH, (R%),N, R°NH,, (R®),NH, R’NHC_(=0), (R®),NC(=0), R®S, p_henyl-(C,-C,,)- |
alkoxy, R'?O, whersin R'? is HK and K s (C,-C,)alkyl, optionally substituted with halo,
R0, (C,-C,)-alkanoyioxy, HOC(=0), A and (R°),N, R°OKO, R°OKNH, CN end phenyi;

- R°NH optionally substituted halo, (C,-Cd-alkanoyloxy. R°O, R’C(-O), (R’)zN A, R’OKO _-
| R°OKNH, C,H,Y, CN;

s (R’),NC-O), RSONH R‘S (C,-C..)-alkylsulfonylammo. 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. ca:boxy-(cz-c,,)-alkanoylammo,
(C,-C.)-alkoxyeerbonyl-(cz-c.)alkanoylammoparbamoyl4Cz-co-dkanoylm|noN—(C,

< C4)-a|kylearbamoyl (C,-C‘)-alkanoylamino, ‘N N-dl-[(c,-c4)-alkyl]eerbamoyl-(cz-c4)-



Rl err] rfay optional Ty bear one or two-halogens, (Clerr] -Cerr])alkyl,

cyano,- , ' " (derr]-derr])-al koxy substituents;

or any m mm"'mm”ﬂ toget her with the carbons to which they are
attached ¢ L chnpyise a 5- menber ed ring conprising at |east one or two
het er oat ons selected 5 from oxygen, sulfur or nitrogen; and wherein the
al kyl groups and al kyl portions of the -84 al koxy or al kyl am no groups
may be straight chained or if corrprl sed of at least three carbons may

be branched or cyclic; . - Rlerr] is selected from hydrogen and

opt on aily dmwmmam@qcsc.)@mwxc,cwkwwmt«? e and
substi t ut eddil 'eclf]‘ .Fﬁguéﬁr é& 'ﬁﬁérg‘%!%ﬁgl mﬁj @ﬁg@r’ fﬂ&@&eﬁﬁ 9TcPh°H8¥¥)°'
hydr oxy, - op@"‘I linesubstituent in MMPGIOBQIMW ore or two halo, (C,-C‘)-alﬂl er (¢,-C§)-

gf)![ |Olgnglr ?ﬂk&hﬁw 3% erﬁ{d&g @?%erel n tée s&bsth uent s

are sel ett ettashes red ring comprisingat legst onpor twochetenaatams)

(Rl err] N.. 1selected fromloxygehe corrpound accordi'ng to claiml1 wherein R err]

i s hydrogen 4 er et wher er.r sel ected from.
hydr ogen, F?@F'gr 5 ?@gg%sﬂq %@8{"% aee?'@‘%f gémom"l‘s °? he-alkexy ohe
substit uent dkﬂammmlgnmupﬂnhybmdmmghdnedm Ii(non’ip;daobyat Bhﬂrthida, carbeng ] NH
and He] .. The conpound according to claim2
wherein m | S eac r’r [ s 20- independenty selected from
hydrogeﬂo hydrox sachfy)isindep y selpeted from hysirggenymethy), ethyl, amine,hakonand |

ur ei do, g&m@au onal ly substituted with halo, R err]O HOC(=0),

N O opt II
SubSt 1 1 ot od Wth%ﬁ%ﬁ‘ﬁw err]N”ﬁs!‘v@Psm]) al kg[ng;/lr]oxy?p o - y

(Rlerr]N, 4. ph¥he lcompound accordifgato WheRin babh Bl rlﬁ&fﬂﬂgﬁ .
err

G koxy: R %%é%a&ﬁev#sé@rw@%%%qlﬁ PR, cpaoyh g
opti onarlﬁy optionally sukstituted withdHaln, R°0, HOGI=O);
Rerr] &ﬁheﬁi?&gﬁ%ﬁ%ﬁ?ﬁwm el m%#%%}bgﬁ[ﬁéﬁ SR A
( err] - ephenyl -alkanoyloxy, R[err]O Rerr]C(=0, (Rerr]N A R[err]G(O
(R[CF; ]r ]CKI\IH Eig%?}ﬁ%su f0O Emwg) ht ”@QAO%@?zgﬂgg;é E&’ r)] >
al kyl sul f on R |bearoneortwohalo,
2, 5- di 020pyRt of RO subatulllenﬁtadrcany two R's taken together with the carbons to which they
are attached 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.
25 5. The eompound aceordmg to claim 1 wherein R’ is hydrogen and Fl‘ is
azido. |
6. The compound ‘according to claim 5 wherein m is 1 or 2, each R' is
lndependently selectad from hydrogen, hydroxy. amino, hydroxyamino, wboxy, mtro
_carbamoyl, ureido, R® optionally substituted with halo, R’O HOC(=0), (R‘)zNC(—O),
30 Aand (R%),N;
R'?0, wherein R'? is HK and Kis (C,-CJaIkyl, optionally substituted with halo,
R°O, (C,-C‘)-alkmoyloxy, HOC(=0), A and (R%),N, R°OKO, R°OKNH, CN and phenyl;
R°NH optionally substituted halo, (C,-C,)-alkanoyloxy, R°O, R’C(-O). (R%),N, A, R°OKO,
RPOKNH, CqHsY, CN; '
35 (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-



d er g err)y-atkanoytramno, hydroxy-(Cerr]-(err])-al kanoyl am no,

C[err] (C[err] Cerr]) al kanoylamno

C[err] C[ m,"&. rr] ([ err])-al kanoyl am no, :

ar box *er ] enr s a anoyl am no, :

d err C[ err])-al koxycarbonyl - (( err] (%g.rr] ) - aI kanoyl am no, car barmyl (C[ e -
rrj- C[err]) al kanoyl ami no, N-(Cerr] - '
Cerr])-al kyI carbanoyl - (Cerr]-C err] ) al kanoyl am no,

PR oS E RARE KA e o %ﬁr)e&%@% r%eré]3:4)-arkanoytoxv-(czc4)-

(derr]- C[ ehlkhho ylaminio; -OMIQ)W(C],-(XI-Sktd 0,00drbaky(C.-C,)-alkanoylamino,

A e PR T

optional |y Gypalkgoarbamoyine.1)-alkanayiaminp; C[ &; N-]di-{(ﬂ&)-a'hvllc(aﬂ[’m"ﬂ-(q@ﬁ)‘] ) -

al koxy s bs E’Tﬂ‘?’}ﬁ( t
vvhrchthey are. g?'tac rise 8(%3@nb)eréd rrné Eo ri-si

| east one oMHGyPa '@!‘%ﬂ'ﬂ&l’@r@ kgm\@%m'ee. and wherejny sajd phen ITQ!PXMP"
A L;f’gﬁ?noam'é'ﬁ““m““‘sﬂ?ﬁ R .nwﬁb:“?"“’?q“‘? quf‘c?ft” t at;-t%)rl hree
carbons g‘%ﬁ%’%ﬂﬁ%ﬁé&"& ?’é““%’?ﬂ W&‘Ea‘?ﬁﬁ towhich ﬁ"

i ndependent huadﬁdeﬁmmgerw&ﬂmdnbgmd ringecdmprising dtlbast omerar, tvhahetemubms

Zydr Oé%eocoﬁ%sgctneg acC og%?ng ? 'ﬁ‘(g:g.rleﬁ]&hg%fhw \egpélﬁl% Wr I';Suﬁls'l'sl pen ent | Yy

sel ected fr portiopsrof amalkoxmtionalisylaminon groupsana bestraight chained ot # compsised

urei do, R[ebrku&éstqmde%éas i Be/Hrafiched dricyciitdlad Rl err] O HOX( O)
H err] NC(=0O); %Rtronally substr uted wrth halo I%[nerr]

o, halo and

(Jerr]-Cerr])- &PE'&O'?I' ydrogen, m
- Rlerr]NH, (R N, R[err]NH[err] (R[err]NH R[err]NHC( O) (R[err]NC( =0,

err]s, hen err. er erein
TSR AT S L o R N A - I ST g
5[her L] tOhsubsblet:taelrl'ran hydrogsen, hydroky, @mihe, hmyaumvﬂtm cubdlnﬁyl,eummwatﬁs to
i c e r e ing conprising a
| east oneyor PP°"%%%@?5@§ %@ hﬁe@éﬁm 6,r gul fLTIr) or nrgtrogen
and wherein the &°Rgptignalysubstitutedwith halokR1O, @fcamwmwweﬁ» (RN,
al kyl am no %gﬁwmay be straight chained or if conpri sed of at I east.'

th b br h d |
accor di 8P QSCFZ‘.VR*%NH.M N FENH R ycﬂl;ﬁ'rwr%@n(arwqeamsﬂ‘es PhoRv(BaCo-

alkoxy and wherem sald 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
25 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 & wherein R® is methyl.
: _ 10.  The compound of claim 1 selected from the group con'sisting of:
30  (6,7-{dimethoxyquinazolin-4-yl)- (3-ethynylphenyi)-amine;
' - (8 7-(dimethoxyqumazol|n-4-yl)-[3-(3'-hydroxypropyn-1 -yl)phenyl]-amme
- [3-(2‘-(aminomethyl)-eﬂ1ynyl)phenyll -(6, 7-(d|methoxyqu|nazolin-4—yl)-amme,
[(3-ethynylphenyl)-(s-mtroqumazolln-4-yl)-am|ne,
. (8.7-dimethoxyquinazolin-4-yi)-{4-ethynyiphenyl)-amine;
- 3 ~ (6,7-dimethoxyquinazolin-4-yl)-(3-ethynyl-2-methyiphenyi)-amine;
? . (6-aminoquinazolin-4-yl)(3-ethynyiphenyl)-amine;



6. The conpound according to claim5 wherein mis 1 or 2, each Rerr] is
‘independently sel ected from hydrogen, hydroxy, -am no, hydroxyam no,

_ carboxy anoyl, ureido, R{err] optionally substituted with
- hal o, I“MMIM“lﬁmPR[ err]NC( =0, 30 A and (Rlerr]N _
- R[err]O Wheér eitn f—'z[err] IS HK and Kis (Cerr]-Cerr])al kyl, optionally

. substituted with hal o, Rlerr]O (C-88-r]-Cerr])-al kanoyl oxy, HOC(=0),
A and (Rlerr]N, R err] KO 'R[err]CKNH CN and phenyl; - Rerr]NH -
optionally substituted halo, (Clerr]-C[err])-al kanoyl oxy, Rerr]Q,
Rerr]C(=0, (R[ ﬁ-ethyhylﬂherm)i(&lﬂeﬂrQesuHonyldﬂilaoqt}imdlhﬂluniﬂéﬂ[ err]Y, CN; 35

bt hal | 1o (G f‘ﬁ PG TR dor S I igony e,

.2-oxopyrrolidin- im @‘MM@'W“HI) etlitxlp(bsnyl)-amme,
(qerr]-derr])- gé-&ﬁgﬁl)[ Mo{rﬁ.?o%ﬂerr]) al kanoy! ani no,
EEHEERIR v i ol

carboxy-((err]- thalimido-eth-1"-yl-sulfonylamino ulnazolm-4- }
(derr]-derr})-al kog‘/carbon;ﬁw( err]- C[err])yal kanoyyl am !\% v

car banoyl - ( ] - C[err]) al kanoyl-am no N-(C[err]
‘Clerr])-al kyl car(&ebyh lis$ryl)+(6-gGanidinioy

gml\l;]gl(agre]rr]q X &Xl%ﬁ@wwéﬂﬂ)-dmiﬂe”]) 5 laI kanpyl amno, .

ano

(Clerr]Qerr])- WMW?WM?MVMW.am no, _ .
di - err err m, 'éfﬁ Wgﬁﬁ' m no, and wherein
sai ((1IC|[ohen1/I CE)r p! enoxy or mﬁﬂiﬁ%ﬁo’ ﬁ tuen err] may optionally

bear one or two kEaf¥bomethaxyquinazolinid’ ynylipheny-amings er ) - al koxy
substituents; -or [sa,vub. mﬁm&%ﬂ)ﬁ&ﬁﬁz&lﬁ%ﬁ%ﬁpﬁ&m)mﬁwns to which -

~they are conprising at |east one
or tup het er oat ORGP 2 HPPBRRSIBIERIF LRI T ¢ T ogen:  and |
wher ei n 18he al kyKS-gidqﬁslinrdpmnyQKB 7-dlmeﬂmxquwn-4tyl)anme;oxy or - -.
al kyl am no -gr oup 4? Eﬂ&,@’hg ﬁ@%zg gﬂml sed of at |east
t hree carbons- ma3 d ran d or eﬂ"ﬁ dan-yl) each Rerr] is .
i ndependent | y seK%@WWPFW)HM@@@FUWWI"ﬂﬂW)W%o hal o and

hydr oxy. 15 (6-ethansulfBRgl-GuineR n@ 6 wherein each

d

nydr oxyani no, epe?é’zd%eémmw f 3-%%? ”’39” Bﬁ%‘?ﬁﬁwa?uﬂit [ tut ed

Wi E)ht hfmlatm dR[ e{L (8)7-diinéihs)-q uih&asl [&lpropyn-1" yl-phenyl)]-lalﬁfrﬁt r]O optionally

substituted w .

(Rier ] N lé‘zr?iﬁaﬁw%%ﬂ RRp M R AR gt ey Ehine;

(Rl err]NH, R er r [8idis{a -metixy-ethosy)-qdinazstines-yi]-{3-etiyeylyi-iuoBs-phenyl)sirine] )
[6,7-bis-(2 -chloro-etl'loxy)-qumazolin-ai-yl] (3-ethynyi-phenyi)-amine;

[6-(2-chloro-erthoxy)-7-(2-methoxy-ethoxy)-quinazolln-4-yl]-(3—ethynyl-phenyl)-
25 amine; _
[e 7-bis—(2-acetoxy-eﬂ10xy)-quinazolln-4-yl]-(3-eﬂ1yny|—phenyl)-amine,
: 2-[4-(3-ethynyl-phenylammo)-7-(2 -hydroxy-etl'noxy)-quinazolm-s-yloxy]-emanol ,
[6—(2-acetoxy-ethoxy)-7-(2 -methoxy-emoxy)-qumazolnn-4-y|]-(3-ethynyl—phenyl)-
amine;
30 [7-(2-chloro-ethoxy)-&(2 -methoxy-ethoxy)-quinazolm—#yl]-(3-ethynyl-phenyl)-
- amine; -
_ : [7-(2-aeetoxy-ethoxy)-6-(2 -methoxy-eﬁoxy)-qumazolin«l-yl]-(3-erthynyl-phenyl)-
amine; '
2-[4-(_3-e_rtl1_ynyl-phenylammo)-67(2 -hydroxy-ethdxy)-qum_azblin-7-yloxy]-ethanol;
85 - 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;



al koxy and wherein said phenyl substituent in Rlerr] may optionally bear

one or two halo; Rerr} or Rlerr] O substituents; or any two R's taken .
together with the o which they - are attached conprise a 5-8 5
menber ed I“HI' ‘ﬂ“‘iﬂﬂi‘lg | east one or two .  heteroatons selected from .
oxygen, , and wherein the al kyl groups and 25 al kyl '

portlons of t he aI koxy or al kyl am no gr S may be straight chained or if
corrprl sed of at |east three carbons may be branched or cyclic.

8. The conpound of claim7 wherein Rlerr] -is halo and err] is hydrogen |
or Rlerr]O. [6-(2-acetoxpethoxy)i=(2-methaxy Lauinazalingg-yl yO¥-phenyl)s
et hyl-. amine; 10. The conpound of claim 1l selected fromthe group

t f: 30
B3, 24t oy o PN DA 5Ty T pipassn - thoy)
(6, 7- (di met hpuinegoliméeyi}-amind; vyl ) -[ 3-(3' - hydroxypropyn 1-yl) phenyl ] - am ne;

U3\ By by o FHBABINEE Mokl ol 1o R 45 oy ubdazoi "°
, 7- di meox\cyll-aming i n- 4-yl ) - (4- et hynyl phenyl) - am ne;

, 7- di met hoxyqui ,—Qﬁgm{ ﬁgﬁaﬁ?mm nyI ) - am ne;

- ami noqui nazol |(ﬁqz(ﬁ&tha %ﬁ‘gﬁ%ﬁmw &

- et hynyl pheny! )6 %%WQM‘PHM‘#’H‘"&WI am ne;

gtgynyl Ehenyl)s u%o i 1? et ne;

| (0),¢ ul e an ne;

L g oy AU B i BB Qiéeé» w;gaeaw O dmiad] "

- et hynyl pheny! )[6[7ebi§42-miethaxyetisoxyj-quinazotin-toyili(8-sthymjl-2anethylighenyl)-amine;

1<l Tory o PSS Sy oty et oz o

- et hynyl pramgze.) ( 6- guani di noqui nazol i n- 4- yI ) - am ne;

et} hSﬁq”'pﬂ"é‘ﬁﬁl i‘e;h ﬂtﬂgxyﬁw TS strhyiohenyt)-amine; and

- car bo t hoxyqué ;qﬂ)om)mWQazoIinJ-yloxy]-ethanol
- car bonet hoxyquy nazomm c(&&iﬂ‘ﬁ"ﬂ%lﬁma up consisting of

;Zthéﬁegwo?é%wd&%w nazol | ﬁ ﬁ ! é - et h&B_a"Phenyl ) am- ne

' (6,7-(diethoxy-quinazolin-4-yl)-(3-sthynyl-5-flucro-phenyl)-amine;
(6,7-{diethoxy-quinazolin-4-yi)-(3-ethynyl-4-flioro-phenyl)-amine;

20 (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;

25 (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-yi)-(3-ethynylphenyi)-amine;
(S-ammocarbonwmethy|-7-isopropoxy-qumazolin-tl-yl)-(s—etl'nynylphenyl)-amme.
(6-aminocarbonyimethyi-7-propoxy-quinazolin-4-yl)-(3-ethynylphenyi)}-amine;

30 (6-aminocarbonyimethyi-7-methoxy-quinazolin-4-yi)- (3-ethynylphenyl)-amine; :

| - {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

35 (3-ethynylphenyl)-[6-(2-hydroxy-ethoxy)o7-(2-methoxy-eﬂ'noxy)-qumazol|n-1-yl]-

amine; :
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15 azn—dﬂ—Grehl—eFephenyl ) - (6, 7-di met hoxyqui nazol i n-4-yl)am ne;

(4-azido net hoxyqui nazol i n- 4!5?r)am ne;
(3-et hyng U ansul f onyl - qui nazol i n-4-yl)-am ne;
(6-ethan | n-4-yl)-(3-et hynyl phenyl ) -am ne

7- di'met hoxy- qui nazol i n-4-yl)-(3-ethynyl -4-f| uor o- phenyl ) - am ne; 20
7-di met hoxy-qui nazol i n-4-yl)-[3-(propyn-1'-yl-phenyl)]-am ne.
7-

bi s- (2- net hoﬁéﬁ’t‘ﬁ)%@ %tﬂnﬁoﬂ* yﬁMWaﬂm% _M}Hgyl - phenyl ) -am

hoxy- et hoxy) - c{ﬁﬂmw-mdhquwxﬁ-qubw1 “vij-(8-ethynylphenyl)amineini ne;
bi s- (g -chl org-mﬁ,{q ﬂ a,ygtdmﬁyl - phenyl ) - am ne;
- et ho

t
7-
(2-chl oro-et ho>i¥_0 yn&gh ybqg-)r(r}/eh esu%ylgning-%ﬁ%azamd %“ ‘3 et hynyl - pheny
7-

6,
6,
6,
ne;
me

25 am ne;
bi s- (2- acet oX§-amirvequinazqln-hyi{3-sthynyighonyil-eminehy ny| - phenyl ) - ani ne;
[4-(3-et hynyl - phgny| ABrB8dss fof greparing & compound of the formut
ydr oxy- et hoxy) - qui nazom]rl n- 6- yl%g] -negt hanm?o ¢ ormua [6-(2
- acet oxy- et hoxy)-7-(2 -net hoxy-ethoxy)-qui nazol i n-4-yl ]ﬂﬂa; et hynyl - phenyl ) -
am ne; 3010 [ 7- (2-chl oro-et hoxy)-6-(2

(
(
[
i
[6,
[ 6-
1) -
[6,
2-
-h

- met hoxy- et hoxy) - qui nazol i n-4-yl]-(3-et hyﬁfll phen am ne;
[ 7- (2- acet oxy- et hoxy) - 6- (2 I
- met hoxy- et hoxy) - qui nazol in am nd,

2-[ 4- (3-ethynyl - pheny| a -(2\N

- hydr oxy- et hoxy) - qfR bt

2-[4(3-et hg/nyl - phenyl am™

| ;

2 [ 4- (3 et hynyl - phenyl am no) - 6- ( 2- net hoxy- et hoxy) - qui nazol i n- 7- yl oxy] - et han
ol ; _ -57- .

[ 6- (2-acet oxywr’ewlaxi/) 7-(2

- met hoxy- et hoxy) - quisia200t &- 4- yI | - ( 3- et hynyl - phenyl ) - am ne;

(3- et hynyl - pheny| Joaétd R 2s"RkGTeRGaREY S8Mted -flof (th Bh,vhalsl W&% Narhing! ) - et h

vt hoxy-28 nAgRRTES. bt b Edﬂw@pmxé&qw%ﬁmme%' barbirmby,

4-yl]-am ne; cyano, tdtluoromethyl. (R®),;N-carbonyl, and phanyl-W-alkyl wherein W is selacted from

(6, 7-di et hoxy4phdla bhd rb (..,3 et hynyl phenyl ) - am ne
(6, 7- dlbutoxqu|nazoI ; yn yl phenyl

ch AT s ln ependemy selected fo cyano-{C,- J-alkyl and R® wherein

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

25 RY; wherein 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; A Is selected from piperidino-, morpholino, pyrrolidino

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®

30 wherein R? is defined as above, and the alkyt 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
35 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

yl oxyli- et hanol ; 35:"
N hoxy- et hoxy) qui naRf i n- 6-yl oxy] - et hano




(6, 7- dii sopr opoxyqui nazol in-1-yl ) - (3 et hynyl phenyl ) -am ne;” 10

(6, 7- drethoxyqui nazoli n-1-yl ) - (3-ethynyl - 2- et hyl - phenyl) am ne; S
[ 6, 7 b ‘llumuli Tl Xy) - qui nazol i n-1-yl]-(3-ethynyl - 2- net hyl - phenyl)-am

I ne y L

(3-et hy!l Ej - hydr oxy- et hoxy) 7- (2 met hoxy- et hoxy) -qui nazolin-1 .
-yl ] - am ne; -59- -

[6, 7-bi s- (2 hydr oxy- et hoxy) qui nazol i n-1-yl ] - (3-ethynyl phenyl) - am ne.; and

15

2 [4-(3-et hﬁqyna\pnehgna&mheel; ope ez%hﬁbnynet(ﬁd;@ﬁ)alm RYaNS, methaqauﬂszw Qft han

(C1-C4}-hikoxy 8abstRigieind of claim 1 selected from the group

t f
e Sd: g?ogoxy i 4N WO Rlstaken t?%etﬁ%mlu‘?)ﬁ@m? 19 whigh they are attached
, dl et h@émpiiee Imﬂnﬂensbl)nn atfleédt ehe@r PN hiétproatime selected

h%ﬁd nazolﬁ 5"&% - ‘!Uﬁl’o Bhené l) @ ﬂgﬂsgﬂhe
d| et haikoxy ouialkylanmino - gtoyps n‘(a?botdipgﬁt ohalned oy if comprigéd ofat least three
I nomet t&hm}. %*Bé%r&*&h%zoqloyﬁl yI ) (3-et hynyl - phenyl ) - am ne;

I nonet h OXYy-qul nazo - (3-et hynyl phenyl ) -am ne;
nocar bonyI Riing hydmmandlqnﬂoudmwﬁm| ) ani ne;

25 h T or 2 d]each R® is independ selected from hydrogen o

(6-am nocar bony| et /- OXYy- qui nazol | n 3- et enyI

(6- am notr 15 )@'3 ealiadx pptienally zﬁ!‘m %m{"S Q'é é ényI°Pﬁ

~(6- am nocar yuBgiitatédNydfogt hoxy- qui nazol i n-4-yl ) - (3- et hynyl phenyl ) - ani ne

cncncn_cncncncno—
DY NNNNNO
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. e

(6 am nocar bonyl rﬁ,thyl ido | S%W.&P.OXQ( vﬂ'\er& Zﬁ]l,l nsw& f{-og’m%ygyoﬁlelnl?h%%ngﬂyam n

(6- ani nocar subgtitotedh@, q;mmqmmmmm)sqmdmwm BN, N e
30

( 6- am nocar an{ﬁ"PFth%Rs H a?%(g yz qui nazol i n- 4- yI ) - (3- et hynyl phenyl ) - ani ne;
(6- ami not&r Whigh eemprises. i sopr opoxy- qui nazol i n-4-yl ) - ( 3- et hynyl phenyl ) - ani ne
, and a) treating a compound of the formula

(6-am nocar bonyl et hyl --7- pr opoxy-qui.nazol i n-4-yl ) - (3- et hynyl phenyl ) - am ne.
12. The conpound of claim1l sel e@hd fromthe group consi stong of : '

(6, 7-di et hoxyqui nazol i n-1-yl ) - ( 3- 4t hynyl phenyl )-am ne; 35
(3- ethynylphenyl) [ 6- (2- hydr oxy) - 7- ( 2- met hoxy- ephoxy qU|nazoI|n 1-y
- am ne; N NH

I[]6 7- bi s2@ 2- hydr oxyiRel'[ 7 azi kjb- 1001 ] (R}- @ yl)-lam ne;
[6,7-bis-(2-rrethoxy-ethoxy = fn-1-yl]-(3- ethy y I@‘Jamne ;5
(6.7- dlnethoxqu|nazoI|n 1l-y
wherein R' and m are as defined above,
with CCl, and an optionally substituted tnarylphosphme, optionally supported onan
256 inert polymer, of the formula Ar,P wherein each Ar is an optionally s_ubstituted (Ce-
C,o)aryl group and each of the substm:tent's is independently selected from (C,-C,)alkyl;
and
~b) treatmg the product of step a) with a compound of the formula

RE (R)3




(3-ethynyl phenyl) - (6-met hanesul f onyl am no- qui nazol i n-1-yl') - am ne;
~(6-ami no- qui nazol in-1=yt)=(3- et hynyl phenyl ) - ani ne; - 13, A _
process orrpound of the fornula [err] wherein
m | s 1, ,m,mmm“]" m"@ each Rj[err] is i ndependentiy sei-ectedi from:

ogen,* hal re.ox am no, 20 hydroxyam no, car bexy', §oAs bl
(C[ err] Cerr])al koxycar bonyl, nitro, guéOki di no, urejdo, carbarmyl N
cyano, trifluoronethyl, (R err] N- carbonyl , and phenyf WAl Kyl vvherel nWis

sel ected from a single bond, O S and NH ; or each Rerr]
i s i ndependwhétein RtIR*atneich arecas defimed @bowe,cand J E[Yébr'm -whérgin Rtrisl aR[deﬁlnéd

\Q[hgrfi rC]) (@?‘ﬁ%&&ﬁ?@% a%%er r?&ﬁ%n%@#ﬁo@%‘?%f§{ehr@ r('Q'\/\ﬂﬁ{"el n tﬁerr]

is (derr] - rpated ky'g.err] is hydrogen or Rlerr] wherein the R[err]s
are the same or 14 Bﬁi&&iof&iiﬁﬁdwﬁe?euﬁb&éﬁhyl%bno"ééalé&%ﬁéﬁrﬁhkh&l

S selected from eridino-. norpholino, pyrroildi

4- R er r] Spi paphibr r‘lgfE I"apm%ﬁlzol 1-yl, . 4-pyridon-1-yl,

E:g[r boi<y é[C[ err]- %err]rhe Prsgess oh claim 14 whell'elrpbiaﬂ |isuhf!ipialﬂdentl¥j y
er err = C nyl - y an

I's sel ect ed™ WW@"@@&M\F %‘ﬁg“gm{#‘eﬁ S‘"d\% %err] N are

optional |l y subst téut ed’hann'dicdsalcbclalmﬂﬂavhqeiﬁoach\miepharm err] is.defined as

Cubst tured i W%l 2“‘%%‘?‘??8? SRS Sl pEHcReRG i Bdbndited on

defi ned 19s andéveast pelymenher ei n the resulting groups are optionally
substituted withqghal %Bgrﬂe%ébieliﬁh{’l‘rm&eﬂr% Kﬁ-.@ﬁ&a%mn

eierdss-
oxygen or sulfur atom and anot her heteroatom can be attac to the
~same car bon linkeshpolymer f $WepBe further proviso that no nore than t hree

Rgerr] y un: ts. mg, 354 ?em&al %eﬂamhg] hyp roliferative Otlise@sds Wi lcomfprises
AR AR e ——————
benzenedsl foh;leampwnd&fpldmyll urei do, 2- oxopyrrol | d| n- 1-yl,

245 9 OROPY 0L S A o g ) A5 RN Mookl
Rlerr]C(=0 caRefi- (Rl err] N, and wherein said benzam do or
benzensul f onyl amp0 AOmetHoRNEs reéited i eRiim 0 WHblein the’ disedsd)is Braiha g,
substi t uent sqt':n amous cell, bladder, gastric, pancreatic, breast head, neck, oesophaged
20 gynecological or thyroid cancer.
| 22. A method as recited in clarm 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. -
25 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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-59- Rlerr] may optionally bear one or two hal ogens, (([err]
-(err])al kyl, cyano, methansulfonyl -or. “(Cerr] -(err])-al koxy
substituents; or any two R s taken together with the carbons to
whi ch.they are attached conprise a 5-8 nenbered ring conprising at

" | east one or two heteroatons selected 5 _from oxygen, sulfur or nitrogen;
and wherein the al kyl groups and al kyl ®ltions of the al koxy or

al kyl ami no groups may be strai ght crélmlqEREMed of at least three
carbons may be branched or cyclic; " R2 is selected from hydrogen
and optionally substituted (C[err] C[e&MI kyl ; nis 1 or

and each Rlerr] iThig NAGERIOAC oS ChéHhi l;%%ﬁﬂgﬁﬂl
substituted ; % EI% err glbll{dyglcse{optr ona 'f substit eg am n&(}ﬂh{q‘f&ﬂ\e
hydr oxy, opf‘| §t| tuted hydr oxy, Rlerr] is azido
or Rlerr] -ethynyl wherein Rlerr] is selected fromhydrogen, optionally
substi tursed (derr]-Cerr])al kyl wherein the substituent¢gR¥®y e selected from
hydr ogen, am no, + hydroxy, Rerr]Q ’
conpri ses a) treating a con he/f or mul a S lerr]
wherein Rlerr] and mare as defined above
optionally substituted trisyylp
i nert polymer, of the f
substituted (C[erﬂ? )
| s | ndeggndent ly sel ect
ting the product

ported on pn 25
n optionally

r])ar group and ea b¢ the substrtutents
2Q_( r] Jerr])al kyl; R4 and o
a) vmthacorrpound of theforrrula

their prodrugs and pharmaceutically acc_eptéble saits wherein R', R2, R%, R*, m arrd n
are described below. The compounds of formula |, their prodrugs and pharmaceutically
16  acceptable salts are useful for the treatment of hyperproliferative diseases.




Jerr] wWhereim Rlerr], Rlerr] and n are as defindt#&ppme, .
and J i,s Y or R[err] is as defined above, with the
provi’so t hat l “ ““ “mem t he product of step b) must further be

treated with an ac ynen : The process of claim13 wherein
each aryl group is sel ect ed from phenyl 5 naphth-1-yl and napht h-2-yl.
15. The process of claim 14 wherein each aryl group is independently
substituted with fromzero to the naxi m8® nunber of (Cferr]-Clerr])alkyl
gr oups. 16. The process of claim 14 wherein each Ar is
phenyl . 17. The process of claim 13 wherein said

triaryl phomrdn A*sRYampnrdre ds defiriédl alsove|and J koY ori*, wherein R* is as defiiéd  The

7l nkea pol eV et o BEEb JuaUer S 1a' Veior heorflyloc B oY PERSE LB h, 1 o1

for the ttraatecd:with 8n allypes proliferative di seases in a mamal which
conpri ses a therggpeut f | aim 1
1'% Tl'fs?ra&é ggﬁﬁing Y@whm%h‘&‘yl Group is s&l8cTed Bth ﬂi‘enﬁl

and a phsar maceut | caI I ccept arr.er.

15. Theprooessofdaimuwheruneacharylgrouplsindependenﬂy
substituted with from 2ero 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 triarylphosphine is supported on
10 an inert polymer.
18. Theproeessofelaim17whereinsaidpolymerisadivinylbme-cross-
linked polymer of styrene. :
25 19. A pharmaceutical composition for the treatment of hyparprolifcaﬁve
diseases in a mammal which comprises a therapeutically effective amount of a

compoqnd'ofdaim 1 and a pharmaceutically acceptable carrier.




