;e3e\\ "aTfh 86nTEKK , mmwmm UTED BI CYCLI C DERI VATI VES USEFUL AS
ANTI CANCER AGENTS Backgr | nvention Thi ‘nventl on 28guBt B3t 0

, novel "bicyclic derivatives tdaboare useful in the treatnment of abnornal
cell growth, such as cancer, in mammals. This invention also relates to a
met hod wo owsdmg such co ounds in the treatnent of abnor MEHCTEBbY/ 0gBoWt h i n
manmal s, especial ly 10 mmmlm"mmnwmt o phay.maceutical compositions

cont ai ni ng such conpoun own that a cell nay become cancerous by
virtue of the transformati omsssé* a portion of its DNA into an oncogene ie.,
a gene which, on activation, leads to the formation of malignant tunor
cell's). Mny 0nCQQWW@I@QCP’%@IOﬁTW@U@é’ﬁ)LQ@ANﬁﬁAN&EﬁQ@E'ﬂﬁsk' nases
capabl e of causing celT transforpation. ‘Alternatively, tThe overexpression
of a normal proto-oncogenic 15 t52ckgionad of ”‘e*l""‘eq”éiﬁ% also result in
proliferative di stidevesfionsrelaesitormsvel gydiit idegvatives ghatere gsedultin fhie dreetmepeof

Receptor tyraabhe & Bs%@fﬁs sith &s SRS MMl %m%nnk%n%%blreu%mraaman@m&l
possess an extracellU binding domain for growh factors such a

epi der mal gr'{ie hS“F'éGP'B?OU"%F {7 Qﬁs‘h‘ﬁ’f%‘?“ér‘i’é Ed’&?f&i"’h celb AgWilinin; eraelsy Fiﬂe%t?"y
porton wh chhumans endi phaimaceulidahaseposition Gopthiobg bahybrapaingpeci fi c tyrosi ne

residues in prot e zE‘ﬁno@vﬂ%ath@ﬁnchbeb&fxé %@&%ué?@y'\)mue oﬂﬁé’lrérfsﬁ:'?rﬂédoﬁ’&a Bﬁr
receptor tyro e c-er and

sin i nases incl
Vecen 211" il ot G asde waRE. o crwaéu@g% ieedsawﬁf%{ﬁ‘ew °£S?B'l98%’§ ed in
comon  humanuroemets).s Meoc bncagenbs eastie pantaes thagas abaiant gotine dinaseaemblesfich as
col on, 1 eCt audly SUMREBEAHE CanerhBNER . ov@@gprgs\éﬂﬁ' b nbHNGBlonoRenic
as a actor 25

pancreat| c ‘cancer been s er nal gr ow
r ecept or 1{ EGERENe fipAse w‘aps@ésgés%sn PSH"‘G‘&“YFe ORPHEE: e“%i"f‘?ﬁ teyuitinagin 3y fpafiopapt
and/ or over ephpratypsed i n many human cancers such as brain, |ung, squanous

cel |, bladder, 9agRifor t}pcl;s%$&1as£eaﬂgerﬁptqe£'@ﬁvgh sﬂ%ﬁ%@@ﬁ&@ﬁabnan@i(ﬂl%@ée@:%r?m

and thyroid tuno recogni z inhi bitors of

CCO S en
recept or tyre(’f'é"i‘cﬁ@"?akl'ﬁ sdﬁ?‘% niloes QIP‘”‘E f%‘:é‘?'%cst“f:'\‘/e i r‘fﬁ'f’ﬂmagr%m’ﬂ'? BHE Gt owt h
of mammal i aracamerrane etidraain, Fand exainpbesiiuiar [potvan i whicha i@Gtiony r axs ian &ingsen&s e

i nhi bi t ofp, %ﬂ&@ﬁ&wtelsxe@rctrﬁm @S.daé&anq&&%&l ahd) hétcB W& irfuéHed Qenm);@ﬁers:fona

transpl ante [& e r

factor r eceq%"berr '?cﬁ?'ﬁ'ﬂsé"eé‘ W?&%s n Q‘E@Fsmﬁ%gt 'D f %?35[': g:lfc%gﬁ%&ﬁgf 'gwhéfr owt h
of anot her d(&%'i hereschnases afe drsayently @epﬂ@y§XPmeseEGIqmﬁwown crigers sughhe
conmpounds  Ofas bie@stREREE Bistrbifte iRkl cBRcer ¥ith@R caibR réckll &Gtdmeeh tandediediemt, 8id

certain r eceo\péngﬁ l;rgn[ce gllqr 53&5%?-&3 xej\asricerarI?héJ gléé" Leﬁn@htg\lﬁl thgtgegﬁ{eﬁ#{'tg OQIB'I ,ggg}or mal

cell growh, o r ecept or
tyrosi neoki éﬁ?§@§') (Eﬁﬁ@ &’b‘ﬁ'b&‘?fﬁ%%%?y@ﬁe RE'P%E‘%‘W'% iR wipted ARdienerereressed Bpl ay
i nhi bi tory ahy Wirhyh epeer) Siichaas\iadih, abng, @ﬁumdmercelnoladdee,ogapharbréaﬁc G&adnanhd

ki nases (eg; eékcgesfa{agfa,gme):o,%{cﬁgg;{dlngf;&é n’ﬁﬁ@' ne kinases (e.g.: cyclin

dependent ki nase g&) such as styrene deri vat i ves,
have al so been sASHTRAY. s beernerqanged that iRhibilgesof 'ieﬁ?ﬂ‘%fyf‘lﬁl"ﬁ kppssparuredd. nMore
recently, fpyeelkslivenbititorpat thatgreuidlof owimnaalisn cétemariie| Forékabhplet Erb2@B, Al

(publ i shgd BQWnaéthlbat&g@equgﬁ aQerﬁ:Qt%s rév;th ﬁ%”g%lc%b@éjmréé'&% tl%gsplaillﬂ84) ) EP
0 635 507 A ubl 1 sh Januar 6 ggru

January 25, ')"am'a?m CEF’"%"%‘Z c"i?i"eﬂies( ’P%“ QeoythHiad fprepto °5"1Q3 ? refer
to certai n HGFAR)tbucis dihaut effecvasthe grddih efianolirer yartinoma which doeb InBIkfr€ssltheé SHEET

-2 1 009901pg¢ r&%péplmuzqwco%pmd@%meqyés%: .mynﬁb%zm.we dEEdiVeihhibitoss-of AS
pc~sess~g anti-rancor rg% 40s that, reeult fromtheir ;\{r03| ne | aneae

i nhbi tory pPEBSFERE b N3G P Usekidy the "ﬁﬁ‘BFF'@é?H“B’H‘ | g8 RY
(publ i shed ¢dover-in2Gmmald IR pdditiaaf terrecepton tyrasinei kipnbess thewnmpeunds b the piesendir v |

and heter oa.avém.s,oenpalguid iz)asmﬁ.u.msaa@uy g%t 8 aardg,» b ﬁperrs,oma@&pza,r Grosinef ul in

hbi | tl tl WO
LeiTl oD ket lagrieh S, £ o OGP Sk GBS0 6 P CHID FrERRST BB & 1ac 16

10 VIO J7/ 30034 (erioks stheticompuets, 3uch 29 SHyene\EriGHIeB213 ql;mmnsmem January
22, '1998) . podGask 'tﬁ&s@@‘iungs@ |ﬁlﬁl’}h@b‘ flied 2SR Ycently ﬁ\lre‘ﬁt%%\aan Eitém Wikagshi02d3B

(publlshed Jan S titulrxJ
RETE N EI Oy e M ﬁgﬁr SR AR e o
useful for 71984), EROB3IS-SPUAIpehlishedDa® Biy?85 3905),HPAt 636 49HAT (publisirdtJanuaty-26d
phenyl drxi 4635y, % eFPs28 30N YouBliched BleehibePs, AL R AR EBJcid ditvaiies] O
rdeta to compounds of the fiomuhr 1 4~ . .. and to
pham-arsa rtir~lly aneptable salts and solvates thereof mhereln X is N or
GH 2(1 Areps af~i 5 6 or 7.tnenbered ring optionally containing 1 to 4
heLer oat ons which may be the same or d' >tferent and W rid r at'e selected
itom-NR)-. O and S(O,, Wwereinj is an ind~p~irnmO to 2, the fused
ring conmbining a total of 1 2 or 3 double bonds |ndua|vs of the bond |n

v o T




groups. Qther specific embodi ments of the conpounds of forrrulm;uwggéyde
. those wherein RO is a 4 to 10 nenbered heterocyclic group having 1 to 3
hetero noieties as indicated in fornula 1 above and wherein said RO is
optional Iy substituted with 1 t SURSRITUYESHEET 30 Preferred conpounds

i ncl ude those selected fromthe group -zonsi sting of: Acetic acid
3-[4-(1-benzenesul fonyl - 1H i ndol - 5- yl am no) - qui nazolin-ti-yl]-allyl ester;

(1- Benzgng vﬁrﬂ&ﬂy l;uu“%l!n@ qpnjivaéielll ds” ;{c@se[s;%%énh@h&y hroP&rpe%rtﬁ%'rgLuﬂ’ ¥ thcir
ypgn

prop-1-yn I.nazolin |¥ B{b enzenes é
H i ndol - °("3' 'f°|"yo‘i’ 1 P}‘ﬁ“" B Pateyt Appicating; WQ A3f2per2oyisheds ani ne:
4-14-( 1.. PoMerahyes g@npam to cartain bis-mone and bicydlic aryl and heteroaryl compounds as

(Hll Edol 5-tyrbanie |mLe mb,wahwe ket i inkhiBg ALt RS Prdirefid.  worid Patent
enzen

H i ndol - % er |':'H('mnm4msh “Hnesltgg??f Wgzgo 4“"“‘?"7"“#%6 1888 Jul y

2003 V8 od)l/%? Wipublvbw Au ‘oﬂggﬂ \5’0 96/02434 (pubhshed January 22, 1998). WO

[ 6 (4- Ami mmzﬁ/rWJwa@mmmhmahymd 38/0p4BS Gubllshét Sandidry 29, 11gb@gmnesul f on

-1H i ndgder
1 Met hyl - %?:;f3 metﬁ‘g%té‘l) wbsm" |n- - Irret 0X -pﬁeny D osine kinase
qui nazol i A )’”'HF ﬁa‘f‘ﬁf‘ﬁpm’ 1‘{’99(5? ﬂé%%wwﬁiphmﬂ

H i ndol - 5-dgfivafiveno) - qU| nazol i n-6-yl]-4-methyl -pent-1-yn-3-ol; 10
4-{4- % (1- Phenyl et hoxy) - phen;ﬁ..am welhwagdy | N- 6-yl et hynyl} tetrahydro-p

-4- ol 1-B
ﬁ?ﬂdol 05 yi am é en"gezr}‘gsl'ﬁf-%gffmwda%gﬁwuhp‘ent 1-yn 3-0I;

4, 4- Di et hyl - 1- {4 [4 (1- phenyl - et hoxy) -gR&gY! am no] - qui nazol i n- 6- yl}-pent-1

-yn30| 3-{4-[1- (Propane- 2-sul tonyl) -
H i ndol - 5 yl am no] - qui nazol i n- 6- yIFé h )( pi peridin-3-ol; 15
1- Met hyl - 3- [ 4- (4- phenoxy- phenyl a ui Bzol i n-6-yl et hynyl]

p| peri-di n- 3-ol ;

3-[4- (3- Met hyl - 4- phenoxy- phenyl am no) C]UI nazol i n-Gyl et hynyl ] -,
"pi peridin-3-o0l; '
3-(4- (3-Chloro-4-phenox n Iamno qurrazolln 6yt] 1pyrroI|d|n 2y| pr o
p-2-yn-1 ol ; 2'[‘E‘( éﬁ@\fﬁ%‘”’” %‘"‘ vatas thersof, wh
H i ndazol - 5- yI ahmﬂcoycqlurrazol i n-6-yl'et hynyl ] -4, 4-di net hyl - oxazotidin 20

2- o?elzuﬁl Ag1 n?Al?&ﬁ&ﬁ(eﬁlsCme.&ﬂ 4: ahwemmth$MM§w@w J- .
pen YN 13562

4- Ami no- 1R REmeNRih Sne Bs s e ?)'ﬁé'ﬁ'ﬁ“&ﬂ?%‘?)’)‘dhﬂ?rﬁm WEF2On8hy 1 - pent
-1-yn 3- 0IS(O), wherein j is an intager from D to 2, 1he fused ring containing a total of 1, 2 or 3 doublc

3-{2-[ 4- (wm&m&wwm@wﬂmmonwnﬂmwmﬁxbmnﬁwiiussd\hnérélnmeper| di n-
3-ol; 25 %%r&u@ﬁagﬁ@@& leYablff A1 bR p3AY bddng %'revg%s%fﬁotnai he

f or egai ng L0 cor ance WI e E resent |nven -0
fugedpiig

pr ef erfPed " pfaly N Hegsiiot B Guriet ANty of ,
(+)-(3- mmmmmﬁymwmmw pﬂmﬂi Qion SEI)oms, @h#]yhyrleinqm sabwl i n-4-yl
) - ami ne; ztomsofﬂul\mole{yarcopﬁonanyaubstmtedwﬂh1to

) - (3- Met hyl -W%#Bhen er(ﬂ6|-PorBe-E" qu? 3(§Dyl et hynyl - qui nazol i n-4-yl

(-

)-am ne; 30 s

3- (S) - [ 4- ( 3- Meth{n -(CR'BheRUMrraimeniy? e no) - qui nazol i n- 6-yl et hynyl ] - pi peri di n
e-1 casgboxylic oaafﬁurﬁu‘b)&marmmmagwpofﬂ\efmmula

3-(S)-[4-(3-Methoxy- 4- phenoxy- phenyl am no) - qui nazol i n-6-yl et hynyl j - pi peri di
ne-i carboxylic actd nethyl am de; [ AN

(3- Met hyl - 4- phenoxy- phenyl ) - (6-pyr ré (| n/ -yl et hynyl - qui nazol i n-4-yl)-amn
e; 35

3-[4-(5-Methyl -fi- phenoxy pyrl di n- | am no) - qui nazol i n- 6-yl et hynyl ] - pi peri
di n- 3- o0l ;

(-)-3-[4 F@%W’W%ﬁ%‘BWYMHVF&MG)bﬁWMH n- 6-yl et hynyl ] - pi peri din
- 3-ol

(+):- 3. [ 4- (3 Met hyl - 4- phenoxy MER}B@@%E‘FU' nazol i n-6-yl ethynyl ] -pi peridin
- 3-ot;

4-[

r
{
[
4
[
4

o]
-[ 4- ( 3- Met hyl - 4- phenoxy- phenyl am no) - qui nazol i n-6-yl et hynyl ] -t et rahydr o- py
an-4-ol ;- ' :
6- [ 1- (2- Met hoxy- et hyl ) - pi peri di n-3-yl et hynyl ] - qui nazol i n-4-yl }-(3-net hyl -
phenoxy 40 phenyl)-am ne;
4- ( 2- Fl uor o- phenoxy) - 3- net hyl - phenyl ] - (6- pi peri di n- 3-yl et hynyl - qui nazol i n-
-yl)-am ne; WO 001 44728 28 July 2003 PCT/1 B99/01934 -8 oi; 10 Ol;
4- ( 3- Fi uor o- phenoxy) - 3- et hyl - phenyl j - (6- pi peri di n-3-yl et hynyl - qui nazol i n-
yl) - am ne;
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28 July 2003 WD 00/44728 _11_ PCT/1 B99/01934 5 and pharmaceuti cal |y

acceptabl e salts and | vat es thereof, wherein A R, R Gy3e as

_ defined above, which nprises either (a) reacting a compoun

formula 11 or 2 with a conpound of the formula 3 C4 4 R A J '+

HNR R3O 0P4E2E 11 wherein Z is a | eavi ng group and A, X Pér/ﬁ;%?js %ﬁd R3 are

as defined above, or (b) reacting a 10 cgnpound of the formula 7 with a

conmpound of the formula 3 CZ ~~ X+ HNR R3 ~N 3 7 wherein X, R, A R

and R are as defined above and Z' is an activating group, to provide an

internediate of the formula 5 NR R3 Z ~X A-J N5 15 wherein Z', X, R,

AAband Rla arfal as ried Lowch%bos\ce«mw).z’ 4R Ré)mcect(ed‘l:tz Ran-d?NgRg?r teupc‘ R"f
normal ce erein WLse indica ers

to cell gr O\Xihﬁ’e@hats T '"‘elgn epe(ﬁtaéh s 't'mﬁ%‘%’rfﬁ'f’%%%guﬁ"g tols? %{f%‘éﬁ“’g&@ 9.,

| oss of contffat':‘tazﬁf'tdhﬁlﬂ*@t?maCfﬁh@rbmmll%me@the abnor mal growth of: (1)

tumor cells (t UnQF R) ist-hek! n@,rmqj ClERFERRDY: XRNES SENS(ER TELR® %ﬂer‘awkoé'é?\e
ki nase or overexpression of ‘a rec eFrtor (’ltﬁ/rom ne kinase; (2) benign and 20

mal i gnant c&1'99" ™ berRénd E‘r'%‘?'l Pleges P8 seases i n which aberrant tyrosi ne
ki nase aétivati onr RUsHER'R*RY)wharejn ttisamonteget trath O & bid the attazhingntipeioetp RA is
tyrosine ki a chrBan WY fttWﬁoquhat proliferate by WO 00/44728 _12_ 28
July 2003 PCT/ 899/0 934 5 aberrant serinelthreonrne knase,acti vatl on and
(6) beni gn and n&fgRant BEEPERdegly SEREET H1oB) iMeler VPP dNR RS SrCn 2K

aberrant seriflmabdhéthyoPyCrealkixpastucaniethosy, i-0(0)BE cGOR®, -NRTHOIR' etmo)'NR‘Batl ng",

as used her gdd)NREHTI msc(@t)mhwaﬁgz NAteicheked, neans reversing, alleviating,
|nh|b|t|ngthe pr o r{% d% ‘{'F reventlng 5‘ﬂ§s roer or._¢agndition to
Wi Ch SR ¢ or SRR R0 R s iieablsE NP I T A o Sk OB EnLaGro 01
condi tion. 3ite-(CRIRM4-10 ewmirenet 'hetemsydiccehetén har an integernfras § toSheone sieg

i ndi cat ed) E;ﬁﬁcﬁtra‘iorﬁ@ofttMewcx&f: Ioﬁ&%'oﬁﬁbn@tg subdtidd With an' ko 480) sy, and

i mredi at el y_abqgv ess otherw se

i ndi cat ed, 18 FWEJ-B'P"OF'G“&'HFVGFC m°'ﬁt""6n‘3‘ ﬁt"’@%’geﬁ?r"&de r 8PV P'S ‘@“ﬂ%’tﬁﬂ% are
fl uoro, chi sibstiteledi with 6rio3 sTbstitueats indepenkisnitly selestedi e Hakx, eyamp, oitb,eSB'R,

ot her w g lmmoe@qt@d,) mﬂn&tamelﬁaqsat@gatye@ >3 matw\cglc,%tkykwdt ge®/), Badcl.edi cal s
having stra ht branched, or cyclic moi eties (i ncl udi ng gused and bri dged
bi cyclic an?l %‘bl rocyclic noieties), or a conbl nalUon of the for egO| ng

moi eti es. For arRalikyindegensigpilyt selpiece f@y‘cl -(CR'RDIGBtGresaryl) hendyrERRMAstO have
at | east thnedbered wocaytmrmher’ém i$ & legél ANy B 5, 125 zuﬁigdcahfbhfaldms diHeeS s

ot herwi se Itﬂzﬂe‘r(%g&%d rol ?’grlt"y %MIL {t}BP E{mlgegn '3866’ #I}%e%tc;teb/o%ﬁ& eg of the

car bon-car bon ve an including E
20 and 25 i defseqng %fQ'%‘&’FtF%F"P{@I‘M”bﬁH' with 1498 R{egropsial kynyl ", as used

herei n, unl ess R°Mes wrsmomatidinambegklic nrty:bmdesonaﬂ»rldyéd piichd firgSorwaspirogyclgt | east
one car bon- rﬁarm.t Ldidlirfy c%ﬂ@ﬂs%‘&%ﬁ‘%ﬁ'z rtsohl atdr aﬁ%vhftgtaol nc1o%§a}'u%n at term

"al koxy", as used herein, unless otherw se | ndi cat e
groups’ wherd§ FPUaPRY fepfaged wilr-heiore Mol dRrispengenty sEsien figm & O 5103 ey
her ei n, unliesms integkefram do 2nahdc-NREd pravived trae svoad atnngammsm,dnmalesdmoved

from amar gt béd L?%?di 09.8.5490511 hz:ot@mvals gtomoeﬁarhm%&ﬂsna af ¢ChoRSrdhgny!  or
napht hyl . The het er op%c ic', as used herein, unless

ot herw se |aﬁﬁ‘ih8§f"é°cf"y Pﬁéf’hﬂ@‘g “‘a‘P'Bﬁﬂf’ fieg. ZRdiwhRsEIn the Srtken elamsat 532 {ind 318 gr oups
cont ai ni ng ooma'tyo;%s)medmmert@aﬁﬂwueach selected fromO S and N, wherein

each et er 0cyc! iegarF0Us NAepkiddhl 4 st 95R hilo, t:y%nal mréqr.ﬁmmmox,and wi t h

the provis that erli rou o) dj acent O or
S atgms I\@H VAPTRRY 8”?\%838’8 a‘lj:‘l%gﬂf‘ti‘gpg $Hc"lr’]ﬂ'&e ’g$ & E"’iﬁlm& ﬁ‘gjg 9
atons i3 t HOIRY rGE@)ERS -0R(0)BUL-NBIGIOI] NRIGIBINBIR/CINRICIDIOR) sooommave at
| east 5 at o@@r! N.NRIORT, rsb;WRS'S%fust\(cT&teat t@ﬁ&@.qu .gfargtn@éga.s frbMCo YS!,

b fused
azet i di nyl <eégt’?«9gtwﬂt;«géﬂt R R AN e
het er ocycl BoN.gfGRIR RGONERYY bIYI0 ragmbesed hesesrrptiie), ofCRARLO(GRRIIELE 0 aryl),

het er ocycl {ERUPROUER'RY) ﬁﬂl@ﬂtehﬂé’r’ed hEeeaem as ek’ mpgm m?)l(és-@,%‘ta‘?ﬁ)oﬁb/d?' ic

? ;? lrjgf@ r Ot(ﬁf‘fg{%,%kﬂ.g ah(l{,gé %lgl?)g%{ﬁtgpetgrmyﬁlvh Iwg-ﬁgg%d ? bé 2y q'and t are each

t et r ahydr otnbérepgendingh integerjenm @lforfo 1 on® npmatrtncmcmommmotnmmjérod:ynllwnmeths okanyl ,
pi perazinyl, azetidinyl) oxeta~yl) thietanyl, honopiperidinyl, oxepanyl,

t hi epanyl, oxazepinyl, diazepinyl, thiazepinyl) 1,2,3,6 40
tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H pyranyl,

4H pyranyl, di oxanyl) 1, 3di oxotanyl, pyrazolinyl, dithianyl, dithiotanyl,
di hydr opyranyl, di hydrothienyl, dihydr.ofuranyl, pyrazolidinyl,

i m dazol inyl, imdazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3 28 July 2003
WO 00|44728 13 PCTll B 99/01934 5 azab cyclo[4 1 O]heptanyl
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WD 00/ 447228 28 Jufy 2 PCT/ 1H99/ 01934 _17_ 5 Detf@®l ed Descr%gthpgzgg The
_Invention General synthetic methods which nay be referred to t" 5 8 ring
the conpounds of the present invention are provided in Unijg4 pat ent
5, 747,4@9%’“%@5% May 5, 1998), United States patent applicat Pgér{@fggfl al
nunmber 081953078 (filed COctober 17, 1997)4- WO 981 02434 (published January
22) 1998), WD 98102438 (published January 22, 1998), WO 10 96140142

(publ i shed Decenber 19) 1996), WD 96l 09294 (published March 6) 1996), WO
97103069 (published January 30, 1997}, WD 95/19774 (published Juiy 27,
1995) and O fodadind R{°paatalps ke optidimantly |sublsTijuteHOGIR) an dxe(=Q)r regety, nsndpae efdyls and
patent appl i %ﬁmr@ky@ arfl%enm[)&w.g EERL br e TELRIGIR® it lopfibifalyf 1 Y-

Certain starfing prepared accord 1% lar to-
t hose skil | equlishtuiedewily t1 dhd e\étrStﬂa?ms SIRPRRAENtY rfﬁlﬂF ?cféﬂ'i‘oF@ .BYPa5 NYe. done
accor di ng t owinedrbmetsylf @iniokdnasthokp dzlios eORK i-CIOMR", i- n(m)ba5 ar@qom“st-:am‘dmm’

rocedure for Fi nge i o) i St
b1 Rasm er CSEIGER' REE. LBEBRT QRLOYRI, AL €05 bbby ERHRRT L.
Pal | adi uriOcaeal2redCBJT Hifi18 membared HEiSIACHYS. ‘éi'?eée'ﬂé'é‘@f‘l"lﬁ@f'F’H’“Mt?éur a, N.
Yanagi, T., SuzukiachAR"Sy.indepenventlyO8aiectdd , fromm R™, 53(3?’ Palr'RYi um"cubml’yzed

Neck couplln 6 Ch } | et an )nr2 7
345 or 20 Cali CINRE PRI, BRENRS0NR'Y BER®Tyfocss 3 hpen SiEIort;
pal | adi um ca@&#'?‘i’b'&‘?f’@@ﬂw%@ @) 9PeRini nal al kynes to aryl hali des see:

Castro et. al. J.RBigR®, SO ol-30R°, Z30)NRFRG -SONRSRhogahRrfa et. al .

Synt hesi 1977, £é 12 t.ion of al kyl and cycIoaIkyI2|nc reagents,

t hose skﬁPIed in %hé-gﬁ?ﬁn%§4$gfer to Rieke, R D., Hanson, V., Brown,

J. D., Niu, D J. a"dJ”heG‘"ga“Ydié‘hf’bm’&%e"m‘ﬁi5“‘9"“’5’“5 EWH‘S'%HﬂI"ﬁW') Ftac
chem stry naynd}qneaqr orl G+l (n@etHinel) §fong whllibh satoh ettt hédwrathaldyeBb,| 90Dt $O, droup or
Synlett, 1998 T, I t i

appropr  at el § o o S BbAGPR 8&‘%%‘%3’ kK S e R S
W J. et. @?@MSC‘*%?'P&H ans. I,1977 869; G lbert, J. C. et. al.
J. Og. ﬂnern AR a spekificEadadimebtuos ke, prdsentRnvestion, die A Totety Me?ietco,mp@@)dsm
1992, 3715; ,Q;Hugaa, ,s§e,ec¢gd,mﬁl J. Chem Soc. Chem Comun., 9, 1992, 721,
Trost, B. M Soc., f 19, 4, 1997, 698; or Nhrshall, J. 30 A
et. al. J. Crg. Che 431 rnati erm nal al kynes
may be prepared by a t ste pro du FET?&#? t he addi on of the lithium
anion of TMS (tri |IyI)~Qget IenerQQ\a appr opgd Iy

substi t ut edl pr ot ect ket one or>atdehyde as’in: hbkataml, K. et. al.
Tetrahedron, 49, 9, 1993, 1901. Subsequentydeprotection by base may then be

used to isolate the Nat rmedWrm nal WI kyne Mal acria, M;
Tetrahedron, 33, 177, «2813; ite, al er. Lett., 31, 1,
il4 nes,

1990, 59. Preparat,\g%h«:}pa;v I\am s such henoxy
benzyl oxyani |l i nes IsUIfomyllndoIes benzyl i'ndoligs or benzylindazol es

may be carried out by reductlon of the corresponding vitro internedi ates.

Reducti on of aromat itro gr nay b or med t}y\@thods outlined in
Brown, R K., Nel sN)/nw {\U)L 1 4, p. BL49:" Yuste, R, 40
Sal dana, M V@l s) MTet 1982) }2) p. 14N—e% in WO 96/ 09294)

referred to above. Nitro substituted N1- phenyl sul f onyl i ndol esl i ndazol es may
be prepared by the nmethods found in Sundberg, R J., Bloom J. D., J. Og

Chem 1980, 45, 17, p. 338 oni V\DOO/447 8_ 28 July
2003 PCT/ 1 899/01934 ahedrN% 915; o] B§ger Dale L. et.
al.; J. Og. Chem 5 1990 37%, Sub |tu ed vﬁnr

N1- benzyl i ndoi esl i ndaz e may beSprt epar.ed t hods foun Makosza, M ;

Onczarczyk, Z.; J. Og. Chem, 54, 21, 1989, 5094; Adebayo, Adelalde J.- O -
M et al., Whereip e abeyscA mP‘é‘l’ﬂélh‘?aﬂ?ﬂa%&Qm!P 351398‘@5"'!!%@"“ 6?"00@)/98#‘02&:?46
referred tografie\ye suldtiens.oxyni trobenzene internedi ates may prepared by

nmet hods found in WO 98102434, referred to 10 above. Alternatively, '
aryl met hoxy, or aryloxy nitrobenzene derivatives nmay be prepared from halo
ni trobenzene precursors by nucl eophilic displacenent of the halide with an
appropriate al cohol as described in Dinsnore, C. J. et. al., Bioorg. Md.
Chem Left., 7) 10, 1997, 1345; Loupy, A et. al., Synth. Conmmun., 20, 18,
1990, 2855; or Brunette, D. J., Tet. Lett., 25, 32, 1984, 3383. 15 .
Starting materials, the synthesis of which is not specifically described
above, are either comercially avail able or can be prepared using nethods
wel | known to those of skill in the art. In each of the reactions discussed
or illustrated in the Schenmes above, pressure is not critical unless
othermnse |nd|cated Pressures fron1about 0 5 atnDspheres to about 5
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The amount of the active conmpound adm nistered will be dependent on the
subj ect being treate the severity of the di sor” or condi t2'8°Jﬂ|| g rate
of adm nistration) t di sposition of the conpou and the dlscretlon of

t he prescrrbrqg physi ci an. However, an effective dosage 40~ g range
of abolYO 8 to about 100 ng per kg body wei ght per day pre erably about
1 to about 35 ngl kglday, in single or di-% ded doses. For a 70 kg human,

this woul d anount to about 0.05 to about 7 g/day, preferably about 0.2 to
about 2.5 glday. In sone instances) dosage |evels WO 001 44728 -23 28 July
2003 PCT/ 1 B99/01934 5 below the lower limt of the aforesaid range may be
nor e t harb adequat@her upecifie emhodynbrgs otthe esmpturid of rrgee 1duchels these Wiereampl oyed
wi t hout causi Mogarnful side effect, provided that such | arger doses
are first divi e |nto several small doses for adm ni stration throughout

the day. The activ ound appli g a sol// erapy or may
i nvol ve one or é/ot r an -tu ur suﬁf?a§§es fQr ex | e those
sel ected from for £xa Abggpbg |nhmp torns, 10 fQr /Xanple vi nbl asti ne;
al kyl ati ng agents) exanple S platrn arbopkatiWand

cycl ophospham de; anti-netabolites, for nple 5-fluorouracil, cytosine
ar abi nosi de and hyd rea, gﬁ\igpr exa one of preferred
anti-netabolites q/écl sed i'fl Eur®pean P t Applio?}FBn No. 239362 such
as

N-(5-1N- (3, 4- drhydr - met hyl - ﬂ4oxoqurnazo i n- 6- ylne - Nret hyl am no] - 2-t
henoyl )-L-glutam c acid; growth factor inhibitors; cycle i nhi bitors;

15 intercal-ating 0t i otics 0, exan@L:#adrr C n and b in;
enrynes, for exanplevinterfgonr and nt| hornéﬁggk for exdanpl
anti-estrogens su Nol vadex¥M (t a en) r,}ior Y angl e

anti - androgens such as CasodexTM ’

(4' -cyano- 3; MaJaleTpAV2) fJl HQr nethyl
}pr op! onani T e aRARICAULE A re%tgre,ﬁ%%%%&a 1“’3%%’3%8“4' R
srnultaneou?°w§éﬁﬁemWF§P50r separ at e dosing of the individual conponents of
the treadnent. 20thdihspegitagnitmdiewhisad kheccomposndsiadiformalg,l ihdudeakesepltereis i n a
form suitable.fQLy !l administration as a tablet, capsule, pill, powder,
sustai ned rel ease formnul ati ons, solution, suspension, for parenteral
injection as a sterile solutio suspensidn or emnul sion, for topical

adm ni stration asNéﬁkah [ [

t meng=or gream o rectal nistration as a
suppository. The an;ggfeutl al nposrﬁ{on;nay be ¢n unrt dosage forns

suitabl e for single ni st'Nagj of 25 se, dosg ges.. The

phar maceuti cal conposrtron will include a conventrodal phar maceut i cal
carrier or excipi nd a conpound a ordrng to the inventiQn as an active
ingredient. In a on |t/na |ncI her crnaI of” pha maceut i cal
agents) carriers ad uvants ry pere erahdad inistration forns
i ncl ude solutrons uspenaD of a ,congolffds in stext aqueous

sol utions, for exanple aqueous propylene gl ycol or dextrose 30 sol utions.
Such dosage f or mbetsivihdaboge A meistios beaf pe R&droup fas dsubstivent agd optigp#lly bear 1

phar nmaceut igaR® g,aﬁ;rsrdgrssbgg,ﬂg,{tyde inert diluents or fillers, water and

vari ous organrc ol vent.s ceutrca 0 n desi red,
cont ai n'°addi t i offAte" s?'reérf 58["8?1@38%58 %§°TP% UQS%HPPP'""E? nd'eﬁ’ggﬁ’é%r’{p?r%'ﬂ S and
the |ike. Tmelecledfromr al admini stration, tablets cont ai ni ng vari ous

exci pients, such as cilric acid may be enpl oyed yogether with various 35

di sintegrants such as st al gi ni ci,d and \ngn conpl ex silicates
and wi th bindi ng agent s 'Suchwas suagﬁng{gelatkg%(gj acacia. Additionally,
st

| ubri cati ng agents such nesi rate, \Sodhum | aury! sulfate and
talc are often useful for bl eti ng péses, Sof1d conpositions of a
simlar type may al so be enployed in soft and hard filled gelatin capsul es.
Preferred materials, therefop~dimclude | act of mlk sugar and high

nol ecul ar wei ght 40 ponethf?\ngnglyc en "queous suspensi ons or
elixirs are desired for ora nrs?Bgtro theyactive conpound therein may

be conmbi ned with various smthenrng or flavo~Mng agents, WO 001 44728 -24
28 July 2003 PCT/1 B99/01934 5 coloring matters or dyes and, if desired,
enul si fying agents or suspendi ng agents, together with di luents such as
wat er, ethanol, propylene glycol, glycerin, or conbinations thereof.

Met hods of preparing various pharnmaceutical conpositions with a specific
anount of active conpound are known, or wilt be apparent, to those skilled
inthis art. For exanples, see Rem n4ton's Pharnaceutical Sciences, Mack
Publ i shing Conpany, Easter, Pa., 15th Edition 10 ( 1975). The exanpl es and
preparatrons provrded bel ow furt her |IIustrate and exenplrfy t he conpounds
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Exanpl es o! terninal al kynes prepared by this nethod are:
4- Et hynyi - pi peri di ne- ]Qar boxylic acid tert-butyl er 28 July 2003
.3(S) - Et hynyl - pi peri di n@€ 1- carboxylic acid tert-but ester uly

3(R) - Et hynyl - pi peri di ne-1-carboxylic acid tent-butyl ester

2- Et hynVYQ %‘Vﬁg@l di ne-1-carboxylic acid tent-butyl ester PCTB99/01934

3-Et hynyl - pyrrolidine-1-carboxylic acid tegrt-butyl ester

3- Et hynyl - azeti di ne- 1-carboxylic acid teri-butyl ester

(4- Et hynyl -tetrahydro-pyran-4-yl)-carbam c acid tent-butyl ester

[1- (tent-t3utyl-dinmethyl-silanyl oxynet hyl)-prop-2-ynylj-carbamc acid
tert-butyls eSA]EherléinZIGb ébdve apnogenwyéaf Rh Ezég@z.b B€a iu&aua?wb bﬁtloaﬁlinbeEEﬂtol'?Rf yl
ester To a sql ution , - but oxycar bonypi perazine (5.0 g, 26.8 nmp in
acetone (40 ﬁfo)ugg\/\n%ssuggfauel\%&'pot assi um carbonate (3.70g, 26.8 nmol ). Propargyl -
bromi de (2.39 ni, Of&r 8resifislejnbpgimante pbthe cgmgpunts ohipimuladtiadudl thove whereo A he
above reactign mxture. The resultant m xture was allowed to stir at room
tenperature for overnight. Water was added) the aqueous |ayer 25 extracted
wi th ether and conbi ned organic |ayer with brine, dried over sodium
sul fate and concentrated in vacuo to affor

4- prop- 2-ynyl - pi perazi ne- 1- car boxyl i claci dz ent-butyl ester which as crude
material is taken on into a Pd coupling action with the appropriate

ani | i noqui nazol i ne, Exanples of term nal aJ kynes pr egar ed boy t hi s met hod
are: 30 Y= op- 2- VhVF'D&PI’E}bBH ﬁf‘rﬁgtles bear an R” group as a substituent and optionally bear 1

3- Met hyl - 4- prec®@R°roups las pobstitperas. ne- 1- car boxyl i ¢ acid tert-butyl ester

3, 5- Di met hyl - 4- pr P hbil ebRhertd ek Hofmdfg ! b «er
1 Vet hyT - 4-prop. 2 i e SRR Enary ekl L iR

( 3- Pr op- 2- yn§HCR B2alprd§Rt RoR3wherelp mas@rgntpger frei H3ane | is an integer from 0-5..

1- Prop- 2-ynyl - pi pethefépacific ehbobmidn@of heyddpodtdp 6f foule $ndlude those wherein R*

1 PP 2yl RAESL L forrd o d ol Bl 0B P5 Udhidegd aBishanc! 40
(1- Prop- 2- yny( - pi Peen speeitieniodimestsied g compogidg ofl fgrmaEBinvigie) o spnyigein R*

PCT/ | B99/ OL934R'R3-aclERRERR™ 21 WIOH RN ELQUGRORNRE Wil ereinTRE 3R Ghteger from 0-3
2-(1-Prop-2- | - pi.peri di n-14- | ) - et hanol

2- (4- Prop- 2-%}‘H§{f|'5-%ﬁ"§8$eé ?RHM231) - et hanol

4, 4- Di met hoxy- 1- Ptber-spegiinambodipenisdf the compyungs of-fgrmpla-binglede Wpse whergin Bivi ne
iOPZ- ( l\/gfzdnyl is BLEYNCR', !&VJX"?"F'W%EEN)UI@Q ﬂivalentdgrouptdﬁrivled fr_on(;ll azetidine, oxetane or a Cy-

- Prop-2-ynyl - pi.per azi ne-1- car.bg 2G.eaCj d . m . 9

1- (4- Prop- Z-é)f ndg[bgacgce?;ggq. S %:i )}ﬁ j(éétl%]g%ow ereurpla'he é{tacahmen? point to R” is through a

4- Pr op- 2- ynydapn plem®f Rne- i - car boxani de

1- Met hanesul f onylotfer3pediicZmbayitnepts REtha 2bMfouhs of formula 1 include those wherein R®

2- Chl or oNN- - 2-ynvl - k.3 P | ] on 0 - 6
i) s, i Seeain (G R AR Bl RR Gallalip. e Gtnach

Chl or o- a®%t y{CReRiMindagelyl] omi-(GR R Ybargimigazolyl), vhaseip| t)is A dntegeadigm © t9 fi 3nd

sol ution dr caw ameaadgbih@fz%@bwsiis#]puw{ %;atﬁtedwiﬁmGrtoSOa’ﬁ(’jrgrawses and al | 0\éveq| g
to warmup to rogqpte ature. e, solution e t s drie
over Na?S0- and " SHTE rbbfimedty Sl B8 oo Brifil Aibleubsd whelBhR:
(385 ng) wads abledPmembgeedhgierasyelic grup having' 1Ho RikRtero Aoteting-gs indicatpd indormulaz (11
H],c :T) , 4 0|7 j(aBHf[e zfﬁu)i whirefd@algHis shuorbilysubstRutEith 16?] f;ﬁ'(émﬁﬂ;s, br s). Exanples
of term.jal ace e r e aphog 0 re: .. X

N Prop- gy - acEANRSOmBRAGE ol 46 BRALE b 3B sBnsisung of

Cycl opr opanecar béssticiagid 3d#-{1-perapnesulipay1HrigdgesS-ylamino)-quinazolin-6-yl}-allyl ester,

2, 2-Di met hyl - N- ProgerZenesifonjir1pin )13 a-iethpplreydinl -fiEt hane pdpfioymupi de

N- Met hyl - N- Qﬁg&)&-_gf_w%ﬁget am de N ; 1- Met hyl - prop-2-ynyl ) -acet am de 30

N- (1, 1- D net’hyl-pr of)- -ynyl racet am de 2- Met hoxy- N-prop-2-ynyl - acet am de
2_(t ent - But oxvcafhRangenesvifesy-1plingal-by)-{61(3pyiaqidindtyl-proprt woxbrquinggolin-4-yll-

2- am no-38- mehiay:l - 1- propanol (8.9 g, 0.1 nol), di-tert-butyldicarbonate
(22.0 g, 0.1 nol .0 0.2 mol) i.n er | THFE (11501 150 nl)
was refl uxed forl'i“@%(z)'\%r%.ga%? ’E‘é'rll"?dg%y}%@n@fqwf%ﬁ?'"’?%;hly%@fpépﬁ 'g'ﬁg’sol"
partitioned betwdebengenesyifopgb-indo)-S-yih(6-mperidin-4(ylethgayl-quinazolrhé-yik-apiaeat ed
organic | ayer was washed with brine ( 100 niL), dried over sodium sulfate,
and concentrated to give 17.97 g (95% of

2- (ten- but oxycar bonyl am no) - 2- net hyl - 1pr opanol as waxy, white solid:"H NWR
(CDC13) E 1.23 (s, 6H), 1.41 (s, 9H), 3.56 (s, 2H).

2-1tem but oxvcar bonyt am no) - 2- met hyl propi onal dehyde 40 To a sol ution

2- (1 ent - But oxycar bonyl am no) - 2- met hyl - 1- propanol (5.7 g, 30.0 mmol) in
triethylamne (42 nL) was added a m xture of sulfur trioxide pyridine
conplex (14.3 g, 90.0 28 July 2003 WD 00/ 44728 PCT/1B99/01934 -31 5 mmol )
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was col |l ected and afforded (400 ny , 46.7 % product

(3- et hyl - 4- phenoxy-p yl)-[6-(3pi perazin-1-yl-p -1-ynyl)-qui pazol in-4-y
.ij-amne. Mz, 450, ' NVR (DMSO), b (ppm), 9.52(%, 1 H), 8%(@%26%
8.20(dd, 1 H J 1 =28.7Hz, J2 =1.3 Hz), 7.99 ( d, 1H, J = 2.5 HZB;G
7.60(dd,WQ00/447887 Hz, J2 = 2.7 Hz), 7.36(app t, 2H 35 J= BCHIEPOIDZA 17 (¢,
1H J=7.5H), 6.92(d, 1 H J=288Hz)) 6.91 (d, 1 H J =7.9 H). 3.55
(br, 4H)) 3.44(br, 4H), 3.30(s, 2H), 2.19(s, 3H). Method B:

16- Cyci obut vl - 4ui nazot i n- 4- Y11-f 4- phenoxy- phenvl ) am ne H71.

6- cycl obuN - 4- phenoxyQUi nazoline~l 6): To a stirred solution of naphthal ene
(3.85 g, 30 mol ) jenal i ) [ ¥ (18 rature
was added finely clu6'[t 4%8“ '|°F§E{”fftr'r‘$%?’2{9%'8;"%ag)‘ézég‘mm%ﬁf‘;ﬁ“%&g%?’%grt| ons.
The nixture fiIPRLGYWY#Weyreen and stirring 28 July 2003 WO 00l 44728

PC T/ 1B99/ 01934 - 36Methyiais(4 {Dmethyiuepyritiior2-yEndiimxy sphefyiamhelt iqoinazofin-Gagletrgny(j33 ni
of a 0.5 M so‘{,ﬁg“idp,m yn THF, 16.5 mmol) was then added dropw se via syringe
inparting a bl'ack color. After 3 hours, stirring was di scontinued and the
fine zn dust was alfdWEgnzeaessiiany!s Wi-indglsyiemme)-auFazplin-g Yihmethy-reals -yl ed

Wi th a dryo pi pet ash-la¢pPiaengethaxy)iphénysimolfddinag din-6rgiethyn@y Ehtratydtoypyrdn-ont de
(2.0 g, 14.8 mmol )1.1/&@@5%%&5?.%9@@n&l-s.bﬁmrngﬁudaaazaamuslq-%%&wﬁ&enﬂH- pued to
stir at roomtenparature 10 for 16 hours. Stirring was agal n Stopped and

t he super nat att or ganozi nc reagent used inmmediately in the next reaction.
To a sol ution of 64,4-Dtieihdt-pladaoxyrgoyebrx)-phenylethindbquinazdingylpent-)-yn-Bal ( dba) 3
[tris(dibenzylide G i.de) dimpald. adi ( (90 . 6. die o bi 2l
trifuryl phosphi ne“iﬁgghﬁ%l:ﬂgighl%ﬂg!n%&?:a}?r(lozg%ﬁ&o%}lgdgé-b?;@/g{i% —l?{'yl
zinc prephred as ab¥eBy-3Tié-pherayyep 'WS‘%WW&?'@‘%Z&%‘ hvayll- pieeddin-5eL 6 hour s,

t hen dil uted w th 34K3-(80yistpheuxg phengiamineBquiiatdlinSatathyaylk dipblidicl-os ol ut i on
(40 nmL). The two |-pues. [4€ I8 ] AN ,.W____’th
wat er and brine th%%q%rérlggj4?pﬂg§%8£§%n§%gﬁg€%+&g?'ﬂfﬁgqs‘%’fr})@g@%ﬂ reng?/\gil of
the solvent ©h vacuo provided a brown oil. Purification by silica gel

chr omat ogr aphy el Wf-k#yBenzyitHindbzdHSQagtinop gammesling-gethyhpii4, 4-dimethyl-oxazolidin-

6- cycl obupy!| 24mnghenoxyqui nazoline (0.78 g, 5fi% as a yellow oil. 1H 20 NMR
(400 MHz: CDCI3): b: 8. s, 1 , 8.14 1 H., 7.92 (d H),, 7.78 (dd)
1 H, 7.50 (t, 2H)“?A"?’.‘%‘Z‘ik‘((%‘,c"'i'°ﬁ)wi“e?‘?’%“?"§1fgf“ﬂﬁi"!‘ﬂ"???@‘%’(P.(‘ pﬁ"‘%i)y,’"af'ﬂs (m
2H), 2.25 (m 2H) A4-Aminct1-{4nf3-chionehd-phenexg-plignylaming)-quinazolin-6-yl}-4-methyl-pent-1-yn-

(6Cycl obutyl sgui nazol i n-4-yl)-f4-phenoxy-phenyl)amne || TL CQui nazoline 16

(50 nmg, 0.18 mmol) i hed with 4-phenoxyani.| i 7. . Q.36 nmmol) in
Chonor” (0,45 ) Sa2SRaSRIRLESend e GSHBH & e alBundigt®, D) !
Excess pRénol was 2réthepaamasputigelyeriepiable sats aptiwivetes efiealaregpietemraunds. provi de
a resi due whi ch wars atdotdandeaithdthed frésehtHReinforl, ahep mosti glefetréxk coredunes include

gui nazol i ne , 9 solid. 1 HNWR (DVBO d6, 400 VHz):

8: 9.76 (s, thés ?Q%@ﬁmggf@gf@‘?"l%inﬁ%ggé(’vsg 1 QSR 7.77 (d, 25%4 7.69 (m 2H),
7.36 (t, 2H), 7.1{0FMehyhdphoncrepheyl)-frpiverigingtRyylethypylpuinazofyd-ylpmingy o 35
(m 2H)) 2.23 (m (Jih-MeByi@Iphénaxy-phdnyl)-6-ieridio-3(Inyletbydy)-quiddxblimedylcamioe;s- and

traps-3-f4-f1- Benzegggid. - .ngal 5= j . i .

Ui hazol 0 6 yi | - Sy oL maRK ephEhd sk Rlin e yietmpl pbergns-t- o, . ang
traps- 3- f 4- PHERRINUE a¢idimeAWBPYde. 6- v11- cvcl obut anecar boxvlic acid ethyl ester
118a. b): To a sol af$)ga(Methaxpatpghahcppheniadinogquirbholiméeyiethynyl]-pieyididéd- under N2

was 35 added. i diGhdhch Herlylamiel 2l (104 ng, 15 mmol) in small portions

resulting in a green m xtur was stirred for 2 hours. Zinc Chloride

e whi ch » .
(16 nL of a 0.5M SoYeity-gRhsngxyphenyisGpyRisingayletypdAuinazging-Y-eplfse vi a
syringe 3nd t he nByd-(GMetigt-6-phreadxygiyridin d-pamhdnpauiratelin€-yiathyn]-pigenidis-3-dt i rri ng

was stopped and t e, SURE 1l 1 oo Iyl =} At on of

et hyl - 3i odocycl ob{]? 3ﬁdé@?‘“§'§§‘§%ﬁ’%\éﬁ&§@%m§k%?‘f‘mf’*f’ﬂ8%'3&?”?‘. ng
suspensi on was st {9-BHCNgthyboPhrRoNORIESYafRRMN-ayipzolin-Greayl-Bpefidinsdrolind t he
remai ni ng Zn net ad-[4qBMeagEk-prensgtphbylaminodqtiarains-nghyny Yordybbdpyed-4-a;/ PCT/ |

B99/A 934 5 sol ugi,op, transf.e oy ry, Jalas 1Lal-pl.ng

qui nazol e 13- ( S50 fi; ok AP bARRERARA Ayftabib ey SEienfRE gL
tri-2-futdyl PG ‘M@ (56 ng, 0.24 mmol ). The mixture was stirred at room

t enperature for 1d-(HEiusrs-pheniogy)3iridthiil-phenp(6qipeadin By thesll-qdnttolinheyly-atinelue
taken up in EIOAc (30 nmL) and washed with saturated aqueous NH, Cl, brine
and H20 and dried (Na2S04). The sol vent was renoved in vacuo and the
resulting residue purified by 10 silica gel chromatography to provide

cycl obutyl esters 18a and 18b as a m xture of cis and traps isoners (300
ng, 57% . LRMS: 349.2 (MH). HPLC: 7.31 min (28%; 7.44 mn (72% . cis- and
traps- 3-[4-f1-Benzenesul fonYl - 1Hi ndol - 5- Yl am nol - caui nazol i n-6- VI | cycl obut
anecar boxYlic acid ethyl ester (19a,bl: Esters 18a and 18b (300 ng, O0.86

= e N ] o -~ ~ o
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15 Met hod J: f3-Methoxy-4-phenoxy-phenyl|-16-piperidin-4-yleth

nyl - caui nazol i n-41 - e 9 8. July 2003
. 4-(4-Chl oro-qui nazol i T6-yl et hynyl ) - pi peri di ne- 1-car boxylic acr d t'ent - butyl

ester: A m e of 4-ethynyl -piperidi ne-1-carboxylic aci ester
(1.12 dyoglﬁé%ml )) 4chl oro- 6-1 odoqui nazoline (1.35 g, ﬁ%SW?yJ

di chl orobi s(tri phenyl phosphine) palladiuf{l1) 20 (0.16 g, 0.23 mmol),
copper (1) iodide (0.044 g, 0.23 nmol), and diisopropylamne (0.47 g, 4.65
mol ) in anhydrous THF (20 nlL) was stirred at room tenperature under
nitrogen for 2 hours. After concentration, the residue was dissolved in
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separated organic over sodi um su cent r at ed.
Purification by ﬁ‘r‘bwﬁ'f“é{?f[?/@ PERYITRNE GO Eh i’@’am'm&’-‘f‘?ﬁ‘? iEBAkErog2MY i he free
base producbcetdmrdel'l was converted to HCl salt to yield 42 ng (38% of yellow
sol i d: HN'VR( 3-8nibro%3pHeh 1kmird lcﬁfu?-a +-prop$ |2 08 (m
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(C—O) oup: Rz is R6, -C(ORE or -SOzRs, -C(O NR6R,
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A conpound according to claim 10 wherein Ris selected from
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foregoi ng CO{EPBhﬁ‘Qa%e s with vERITP PhMla@iogiRdifl LOLpthifle ELRREN Exailiar Stknlsain t he
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g 3- }Vft gxr/nl nd Phen o Yie e Bbnds bProfrad® LRle EHrRGUL\CR M SbIIERIKY, s iz ol | -
y
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-84 30. A use of an effective anount of a conpound of claim1l for the
manuf acture of a medi canent for the treatnment of abnormal cell growth in a
mammal . 31. A use according to claim30 wherein said abnormal cell growth
I S cancer. 32 A use accord| ng to cI aim 31 \/\herel n sal d cancer I's selected
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35 alkyne as in Malacria, M.; Tetrahedron, 33, 1977, 2813; or White, J. D. et. al. Tet. Left., 31, 1,
1990, 59. Preparation of atyl amines such as phenoxyanilines, benzyloxyanilines,
phenylsulfonylindoles, benzylindoles or benzylindazoles may be carried out by reduction of the

corresponding nitro intermediates. Reduction of aromatic nitro groups may be performed by
methods outlined in Brown, R. K., Nelson, N. A. J. Org. Chem. 1954, p. 5149; Yuste, R,
40 Saldana, M, Walls, F., Tet. Lett. 1982, 23, 2, p. 147; or in WO 96/09294, referred to above.
Nitro substituted N1-phenylsulfonylindoles/indazoles may be prepared by the methods found
in Sundberg, R. J., Bloom, J. D., J. Org. Chem. 1980, 45, 17, p. 3382; Ottoni, O. et al.
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25 coupling pariner such as a terminal alkyne, terminal alkene, vinyl halide, vinyi stannane,

heno|ate

vinylborane, alkyl borane, or an alkyl or alkenyl zinc reagent, to provide a compound of the
formula 2. The compound of formula 2 can then be transformed into a compound of formula 1
by coupling with an amine of the formula 3. Alternatively, the compound of formula 1 may be
prepared by reaction of a temminal alkyne, terminal alkene, vinyl halide, vinyl stannane,
30 vinyiborane, alkyl borane, or an alkyi or alkenyl zinc reagent with a compound of the formula 7 to
provide an intermediate of formula 11. Intermediate 11 can subsequently be coupled with an
- amine of the formula 3 to provide the compound of formula 1. Yet another alternative method for
the synthesis of derivatives of formula 1 involves the coupling of chioroquinazoline 7 with amine
3 followed by subsequent coupling of intermediate 5 with a terminaj alkyne, terminal alkene, vinyl

35  halide, vinyl stannane, vinylborane, alkyl borane, or an alkyl or alkenyl zinc reagent.

The compounds of the present invention may have asymmetric carbon atoms.
Diasteromeric mixtures can be separated into their individual diastereomers on the basis of their
physical chemical differences by methods known to those skilled in the ant, for example, by
chromatography or fractional crystallization. Enantiomers can be separated by converting the

40 enantiomeric mixtures into a diastereomric mixture by reaction with an appropriate optically
active compound (e.g., alcohol), separating the diastereomers and converting (e.g., hydrolyzing)
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el 10% ' & (desited Xolid-€alt Vs RiBdily! oblfilvedy. e¥hkQiisired’ dcjd- bt can also be precipitated from a
solution of the free base in an organic solvent by adding to the solution an appropriate mineral or
organic acid.

20 Those compounds of formula 1 that are acidic in nature are capable of forming base
salts with various pharmacologicaily acceptable cations. Examples of such salts include the
alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium salts. These
salts are all prepared by conventional techniques. The chemical bases which are used as
reagents to prepare the pharmaceutically acceptable base saits of this invention are those which

25 form non-toxic base salits with the acidic compounds of formula 1. Such non-toxic base salts
include those derived from such pharmacologically acceptable cations as sodium, potassium
calcium and magnesium, etc. These salts can easily be prepared by, treating the corresponding
acidic compounds with an aqueous solution containing the desired pharmacologically acceptable
cations, and then evaporating the resulting solution to dryness, preferably under reduced

30 pressure. Altematively, they may also be prepared by mixing lower alkanolic solutions of the
acidic compounds and the desired alkali metal alkoxide together, and then evaporating the
resulting solution to dryness in the same manner as before. In either case, stoichiometric
quantities of reagents are preferably empioyed in order to ensure completeness of reaction and
maximum yields of the desired final product. Since a single compound of the present invention

35 may include more than one acidic or basic moieties, the compounds of the present invention
may include mono, di or tri-salts in a single compound. ’

The compounds of the present invention are potent inhibitors of the erbB family of
oncogenic and protooncogenic protein tyrosine kinases such as epidermal growth factor receptor
(EGFR), erbB2, HER3, or HER4 and thus are all adapted to therapeutic use as antiproliferative

40 agents {e.g., anticancer) in mammals, paricularly in humans. in particular, the compounds of

the present invention are useful in the prevention and treatment of a variety of human
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invention may have therapeutic utility in inflammatory, angiogenic and immunologic disorders
involving both identified and as yet unidentified tyrosine kinases that are inhibited by the
compounds of the present invention.

The in witro activity of the compounds of formula 1 may be determined by the following
procedure.

The c-erbB2 kinase assay is similar to that described previously in Schrang et. al.
Anal. Biochem. 211, 1993, p233-239. Nunc MaxiSorp 96-well plates are coated by incubation
overnight at 37°C with 100 mL per well of 0.25 mg/mL Poly (Glu, Tyr) 4:1 (PGT) (Sigma
Chemical Co., St. Louis, MO) in PBS (phosphate buffered saline). Excess PGT is removed by
aspiration, and the plate is washed three times with wash buffer (0.1% Tween 20 in PBS).
The kinase reaction is performed in 50 mL of 50 mM HEPES (pH 7.5) containing 125 mM
sodium chloride, 10 mM magnesium chioride, 0.1 mM sodiu.m orthovanadate, 1 mM ATP,
0.48 mg/mL (24 ng/well) c-erbB2 intracellular domain. The intracellular domain of the erbB2
tyrosine kinase {(amino acids 674-1255) is expressed as a GST fusion protein in Baculovirus
and purified by binding to and elution from glutathione coated beads. The compound in
DMSO (dimethylsuifoxide) is added to give a final DMSO concentration of about 2.5%.
Phosphorylation was initiated by addition of ATP (adenosine triphosphate) and proceeded for
6 minutes at room temperature, with constant shaking. The kinase reaction is terminated by
aspiration of the reaction mixture and subsequent washing with wash buffer (see above).
Phosphoryiated PGT is measured by 25 minutes of incubation with 50 mL per well HRP-
conjugated PY54 (Oncogene Science Inc. Uniondale, NY) antiphosphotyrosine antibody,
diluted to 0.2 mg/mL in blocking buffer (3% BSA and 0.05% Tween 20 in PBS). Antibody is
removed by aspiration, and the plate is washed 4 times with wash buffer. The colorimetric
signal is developed by addition of TMB Microwell Peroxidase Substrate (Kirkegaard and Perry,
Gaithersburg, MD), 50 mL per well, and stopped by the addition of 0.09 M sulfuric acid, 50 mL
per well. Phosphotyrosine is estimated by measurement of absorbance at 450 nm. The
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110% 8", & () Tar)ngg!aVé Inhﬁ&e]:l'ﬁf ﬁe left flank by subcutaneous (sc) injection of 1-5 million log phase
cultured tumor cells (murine FRE-ErbB2 cells or human SK-OV3 ovarian carcinoma cells)
suspended in 0.1 mi RPMI 1640 medium. After sufficient time has elapsed for the tumors to
20 become paipable (100-150 mm3 in size/5-6 mm in diameter) the test animals (athymic female
mice) are treated with test compound (formulated at a concentration of 10 to 15 mg/ml in 5
Gelucire) by the intraperitoneal (ip) or oral (po) route of administration once or twice daily for 7
to 10 consecutive days. In order to delermine an anti-tumor effect, the tumor is measured in
millimeters with a Vemier caliper across two diameters and the tumor size (mm3) is calculated
25 using the formula: Tumor size (mm3) = (length x [width]2)/2, according to the methods of
Geran, R.l, et al. "Protocols for Screening Cheniical Agents and Natural Products Against
Animal Tumors and Other Biological Systems", Third Edition, Cancer Chemother. Rep., 3, 1-104
{1972). Resuits are expressed as percent inhibition, according to the formula: Inhibition (%) =
(TUWeomo — TuWiea) TuWew X 100%. The flank site of tumor implantation provides
30 reproducible dose/response effects for a variety of chemotherapeutic agents, and the method of
measurement (tumor diameter) is a reliable method for assessing tumor growth rates.

Administration of the compounds of the present invention (hereinafter the “active
compound(s)”) can be effected by any method that enables delivery of the compounds to the site
of action. These methods include oral routes, intraduodenal routes, parenteral injection

35 (including intravenous, subcutaneous, intramuscular, intravascular or infusion), topical, and rectal
administration.

The amount of the active compound administered will be dependent on the subject
being treated, the severity of the disorder or condition, the rate of administration, the disposilion
of the compound and the discretion of the prescribing physician. However, an effective dosage

40 is in the range of about 0.001 to about 100 mg per kg body weight per day, preferably about 1 to
about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount to about
0.05 to about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage levels



1108 110% 8", & ()-18 110%8", & ()-18 110%8", & ()-18 !10%8" & ()-1)?P! 8
110% 8", & ()-1bF*8 ! 109me" , & ()-18 110% 8", & ()-18¢0% 8",

110% 8", & ()-18 110% 8 Q ()-1)?P'8 110% 8", & ()-1WW6*8 ! 108 %J i 2003
110% 8", & ()-18 110% 8", & ()-18 110% 8", & ()-18 !10% 8", &'(C)

1 10% 8""@?‘)’44133’>P' ~bF*8 1108 1108 110%8",& ()-1 8 110% 8’ é"(ﬂf9’£5934
110% 8", & ()-18 110% 8", & ()-18 110% 8", %() 1) 7Pl >?@bF*8 1108 ! 108
110% 8", & ()-1 8 110% 8", & ()-18 110% 8" & ()-18 110% 8", & ()- 18

110% 8", & ()- 1) ?P! @G\DFnsxvV6*8 108 !10% 8", & ()-18 110% 8", & ()-18
110% 8", & ()-18 110% 8", & ()-18 110% 8", & ()-1)?P! xyz{~bF*8 1108 !108
110% 8", &'5()‘b;lo§the1cgvé? Iﬁnn’o&thé )afbr:kg’al& I%Q#) ﬁgyl&rﬁare #@n Eé&;@ﬁ"wﬁl (r) othét cases still
110% 8", & ()- 1) ?P! ~bF*8 1108 ! %w go & ()-1

110% 8", & () 'ai rpcis(g%rgybegn(;joyi | ﬁ(?@lgmggnx a t8pr|oi| ged t tsuch larger
1'10% 8", &' ()dd.@s =il &Weﬁ'lr(tq se&@allsm@%iﬁé$ & éc)mnllsrallq_r(x%oegnqm th day

: ig?ﬁ? g . ()- 3‘-_23713;1:8%/95 5 Q&\d r;ralsbe ﬁ/OSas’ ;&s&é IhJsra%y oﬂ-%é?ﬁhvof&e Q))‘oe J:ﬁ more

| 10(%(; 8", & 8 o@er@qtli@%ugsubg l%tfs irg e,xirag}s gwos%Lg%e;cthgrop&&y/' egamg{e.(l)'nto_flg lnhlbllOI’S

1 10% 8", &0( ) fot) @ﬁmMGOIMUWbF* SIyIaD 1a9e8s.! 19%eBimde ( Lisbicin,! kBfoBltig, nd- 18

: ig?ﬁ? g , & (g y%gp:o% 5 8" C%m( %etl&aln‘ego%rséx’aﬁﬁpé) Sjﬂo?gfn%}ﬂ ]cyt}:{gn@)ar%swe and

1 10% 8", &. ()* )ﬁo;wreabgg §>r qxi%éje,gmp fé% gefegec(% ui%etqbfé% @sc%ee Bugopean Patent

110% 8", & ()Aﬂ;&cdtlm%pB?;iS’&Bi( puchSas! NASANB(3, @'Kyﬁmﬂ)rﬁﬂhw-b{@k&dmh%m&-ylmethyl) -N-

110% 8", & () éﬁ .{Lﬂafozﬁi{enén( ftéinié 1858;8' rd&u( ) fackt Hr%(tbé" gen )cyéig inhibitors;

1 10% 8" & () l h tlblotnl:slf(c))r exI r]ﬁol(c)e/a riam c1$t an I:% Im:l'olcr)u/ e8" )

1 10% 8", 46 ():mf a ng an amp Y eomycin; enzymes, for example interferon;
and anti-hormones, for example anti-estrogens such as Nolvadex™ (tamoxifen) or, for example
anti-androgens such as Casodex™ (4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-
{triflucromethyl)propionanilide). Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate dosing of the individual components of the treatment.

20 The pharmaceutical composition may, for example, be in a form suitable for oral
administration as a tablet, capsule, pill, powder, sustained release formulations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of

25 precise dosages. The pharmaceutical composition will inciude a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an active ingredient. In
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, efc.

Exemplary parenteral administration forms include solutions or suspensions of active
compounds in slerile aqueous solutions, for example, aqueous propylene glycol or dextrose

30 solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inent diluents or fillers, water and various
organic solvents. The pharmaceutical compositions may, if desired, contain additional
ingredients such as flavonngs, binders, excipients and the like. Thus for oral administration,
tablets containing various excipients, such as cilric acid may be employed together with various

35 disintegrants such as starch, alginic acid and certain complex silicates and with binding agents
such as sucrose, gelatin and acacia. Additionally, lubricaling agents such as magnesium
stearate, sodium lauryl sulfate and talc are often useful for tableting purposes. Solid
compositions of a similar type may also be employed in soft and hard filled gelatin capsules.
Preferred maternials, therefor, include lactose or milk sugar and high molecular weight

40 polyethylene glycols. When agueous suspensions or elixirs are desired for oral administration
the active compound therein may be combined with various sweetening or flavoring agents,
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more’ chiral centers unless othetwuse noted, exist as a racemic mixture of diastereomers.
Single enantiomers/diastereomers may be obtained by methods known to those skilled in the
art.
Where HPLC chromatography is referred to in the preparations and exampies below,
20 the general conditions used, unless otherwise indicated, are as follows. The column used is a
ZORBAX™ RXC18 column (manufactured by Hewlett Packard) of 150 mm distance and 4.6
mm interior diameter. The samples are run on a Hewlett Packard-1100 system. A gradient
solvent method is used running 100 percent ammonium acetate / acetic acid buffer (0.2 M) to
100 percent acetonitrile over 10 minutes. The system then proceeds on a wash cycle with
25 100 percent acetonitrile for 1.5 minutes and then 100 percent bufier solution for 3 minutes.
The flow rate over this period is a constant 3 ml / minute.
In the following examples and preparations, “Et” means ethyl, “Ac” means acetyl, "Me"
means methyl, and "Bu” means butyl.
Preparation of 3-methyl-4-phenoxynitrobenzene
30 Sodium hydride (95% dry powder) (83.62 g, 3.31 moles, 1.3 eq.) was charged under
nitrogen atmosphere to a clean and dry 12 L four neck flask equipped with a condenser, a
dropping funnef, a mechanical stirer and two nitrogen inlet-outlet bubblers (Caution: sodium

hydride is pyrophoric, avoid contact with water or moisture). The reaction flask was cooled to
0 °C (ice bath) then anhydrous DMF (1280 mL) was carefully added using a dropping funnel.
35 The reaction mixture was stirred for 30 minutes at 0 °C, then a solution of phenol (263.5 g, 2.8
moles, 1.1 eq.) in anhydrous DMF (1280 mL) was added using a dropping funnel over 2 hours
(Caution: exothermic, vigorous hydrogen evolution). After complete addition, the reaction
mixture was stirred for 40 minutes at 0 °C (the reaction mixture turned to a white siurry), then
a solution of 3-methyl-4-flucronitrobenzene (390.0 g, 2.51 moles, 1.0 eq.) in anhydrous DMF
40 (dimethylformamide)(1280 mL) was added dropwise over 1 hour. The reaction mixture was
slowly warmed to room temperature and stirred at room temperature for 15-22 hours (dark-
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1 10% #' & () - @henokyhdtolvers, % a(yeuowl spiids ﬂne&yeqlqw §9lig aas Ynagegpgmgd with exq@ss of
: %83’ ﬁ i ( ) Water aﬁdlé}%rféd & 2(1%]‘(93 melh?dof)/é o)rothzenE :k{a% 9%‘%( )uel@) The crude
i 100/2 Y E g ) metth?g )-e#o)gm(r?be@zene quﬁi/%u#d %3 Mﬂygi‘g %R&sée)ctra and used
as such in the next reacuon mp 51-52°C; FT- lR {cm ). 1582, 1509, 1480, 1339, 1242, 1204,
15~ 1091 and 796; 'H NMR (300 MHz, CDCl) & 2.41 (s, 3 H), 6.78 (d, 1 H, J = 8.7 Hz), 7.02-7.08
{m, 2 H), 7.19-7.29 (m, 1 H), 7.38-7.46 (m, 2 H), 7.99 (dd, 1 H, J = 9.15 Hz, 2.7 Hz); °C NMR
(75.45 MHz, CDCl) 16.22, 115.93, 119.11, 123.17, 124.9, 126.79, 129.53, 130.28, 142.66,
155.44 and 161.4.
Preparation of 3-methyl-4-phenoxyaniline hydrochloride
20 To a stirred solution of 3-methyl-4-phenoxynitrobenzene (2) (548 g, 2.39 moles, 1.0
eq.) in methanol (§ L) was added 10% Pd/C (100 g, 50% wet, 46.98 mmol, 0.02 eq.). Then
the reaction mixture was stirred under a3 hydrogen atmosphere (60-80 psi) for 15-16 hours al
room temperature in a 2 gallon Parr hydrogenator. The progress of the reaction was
monitored by TLC (50% ethyl acetate in hexanes, sm Rf = 0.69, pr Rf = 0.47, UV visible).
25 Then the reaction mixture was filtered through Celite, and the solid was washed with excess
methanol. The filtrate was concentrated under reduced pressure to give 3-methyl-4-
phenoxyaniline as a pale brown viscous liquid (451.0 g, 95%). The 3-methyl-4-phenoxyaniline
was found to be pure by 'H and *C NMR spectra, and used as such in the next reaction
To a cooled (0 °C) and stirred solution of 3-methyl-4-phenoxyaniline (451.0 g, 2.26
30 moles, 1.0 eq.) in anhydrous ether (12 L) was bubbled dry HCI gas for 40-90 minutes until all
the starting material was converied fo the aniline hydrochloride salt. The off-white solid was
filtered, washed with ether and dried in a vacuum oven for 6 hours at 60 °C to afford 3-methyl-
4-phenoxyaniline hydrochloride (511.8 g, 96%); m p 173-174 °C; FT-IR (cm"): 3058, 3019,
2840, 2573, 1485, 1253, 1223 and 691; 'H NMR (300 MHz, CDCl,) § 2.22 (s, 3 H), 6.81-6.9
35 (m, 3H), 7.04-7.11 (m, 1 H), 7.25-7.37 (m, 3 H), 7.43 (d, 1 H, J = 2.4 Hz), 10.45 (s, 3 H); °C
NMR (75.45 MHz, CDCly) 16.03, 118.01, 119.9, 122.12, 123.35, 124.78, 126.13, 129.93,
131.89, 155.5 and 156.96; APCI (negative FAB) 200.3 (100%); Anal. Calcd for C3H/CINO:
C.66.24; H, 5.99; N, 5.94. Found: C, 60.05; H, 6.01; N, 5.98.
Examples of other amines prepared by the above methods are:
40 3-Chloro-4-phenoxy-phenylamine
3-Methoxy-4-phenoxy-phenylamine
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110 110% #' & ()'40(2-Methoxy—phenoxy)-3-methyl-phenylamine
4-(3-Methoxy-phenoxy)-3-methyl-phenylamine
10 4-(4-Methoxy-phenoxy)-3-methyl-phenylamine

4-(2-Fluoro-phenoxy)-3-methyl-phenylamine
4-(3-Fluoro-phenoxy)-3-methyi-phenylamine
4-(4-Fluoro-phenoxy)-3-methyl-phenylamine
4-(2-Methyl-phenoxy)-3-methyl-phenylamine

15 4-(3-Methyl-phenoxy)-3-methyl-phenylamine
4-(4-Methyi-phenoxy)-3-methyl-phenylamine
4-(2,6-Difluoro-phenoxy)-3-methyl-phenylamine
3,5-Dichloro-4-phenoxy-phenylamine
3-Methyl4-phenylsulfanyl-phenylamine

20 4-phenylsulfanyl-phenylamine
4-Cyclohexyloxy-3-methyl-phenylamine
4-Cyclopentyloxy-3-methyl-phenylamine
4-Cyclobutyloxy-3-methyl-phenylamine
2-Fluoro-4-phenoxyamine

25 4-Fluoro-2-phenoxyamine
3-Bromo-4-phenoxy-phenylamine
4-(2-Chloro-phenoxy)-3-methyl-phenylamine
4-(2-Methoxy-phenoxy)-3-methyl-phenylamine
4-(2-Ethyl-phenoxy)-3-methyl-phenylamine

30 4-(2-Trifluoromethyl-phenoxy)-3-methyl-phenylamine
1-(5-amino-2-phenoxy-phenyl)-ethanone

(+/-)-4-Benzenesulﬁnyl-3-methyl—phénylamine. (#/-} 4-Benzenesulfinyl-phenylamine,
4-Benzenesulfonyl-3-methyl-phenylamine, 4-Benzenesulionyl-phenylamine were prepared
from 3-Methyl-4-phenyisulfanyl-phenylamine and 4-phenylsulfanyl-phenylamine by oxidation

35 methods known to those skilled in the art.

3-Ethyl4-phenoxy-phenylamine

To a solution of 1-(5-amino-2-phenoxy-phenyl)-ethanone ( 0.5 g, 2.20 mmol! ) in THF
{15 ml) was added sodium borohydride(0.4 g, 10.5 mmol ) and AICl, {anhydrous) (0.803g,
6.02 mmol ) under nitrogen. The resulling reaction mixture was heated under reflux for 4

40 hours. The mixture was then cooled and iced-water added. The resultant mixture was
extracted with EtOAc and dried over Na,SO,. Removal of the solvent afforded a brownish
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P10% # & ()-0 !3%9%&;’-&:&12ﬁonnitro!b&rQ%?lfﬁ? 5‘, é.).’:'vgmol) was treated with 48% HBr (20 ml)
and HOAc ( 20 ml), The reaction mixture was heated to 110 °C for 24 hours and then the
10  reaction mixture was poured into ice and extracted with EtOAc, the organic layer was washed
with brine, dried over Na;SO,. Removal of the soivent provided a brownish residue 5-Nitro-
2-phenoxy-phenol which was taken to next step without further purification. (almost
quantitative yield). 'H NMR(CDCh): § 7.91(d,1H, 2.7 Hz), 7.72(dd, 1H, J1 = 8.8 Hz, J2 = 2.4
~ Hz), 7.43(t, 2 H, J =.7.9 Hz), 7.28(d, 1 H, 7.9 Hz), 7.10(d, 1H, J = 8.3 Hz), 6.78(d, 2H, J= 8.9
15 Haz).
Ethoxy-4-phenoxy-phenylamine
To a solution of 5-nitro-2-phenoxy-phenol (500 mg,2.16 mmol ) in acetone( 20 mi)
was added bromoethane (0.353g , 3.26 mmol ) and potassium carbonate (0.447 g, 3.26
mmol). The resulting reaction mixture was stirred at room temperature for 2 hours and then
20 the reaction was heated to 50 °C for 4 hours. Water was added and aqueous layer extracted
with EtOAc (3 x 30 ml), the organic layer washed with brine and dried over Na,SQO,. Removal
of the solvent provided( 0.3 g, 53%) 3-ethoxy-4-pheoxy-nitrobenzene. The product was
subjected to hygrogenation over %Pd-C in methanol to afford { 0.1 g, 38% ) of 3-Ethoxy-4-
phenoxy-phenylamine. M/iz, 230.0, 'H NMR(CDCly): 7.91(d,1H, 2.7 Hz), 7.72(dd, 1H, J1 = 8.8
25 Hz, J2 =24 Hz), 743(2pp t, 2 H, J = 7.9 Hz), 7.28(d, 1 H, 7.9 Hz), 7.10(d, 1H, J = 8.3 Hz),
6.78(d, 2H, J= 8.9 Hz), 4.17 (dd, 2H, J1 = 13. 9 HZ, J2 = 7.1 Hz), 1.42(t, 3H, J = 7.1 H2).
3-Isopropoxy-4-phenoxy-phenylamine was also prepared by the above alkylation

protocol.
3-Phenyl-1H-indazol-6-ylamine
30 To a solution of 2-chloro-5-nitro-benzophenone(1.0 g) in THF (tetrahydrofuran) (15
ml) was added anhydrous hydrazine(120 mg). The resulting reaction mixture was kept stirring
at room temperature for 2-4 hours. The solvent was removed in vacuo and the residue
dissolved in EtOAc, washed with water and brine, dried over Na;S0O,. Removal of the solvent
afforded (0.8 g, 88%) product 6-Nitro-3-phenyl-1H-indazole(5 ). 6-Nitro-3-phenyl-1H-indazole
35 was hydrogenated over H,/Pd and gave 0.5 g of 3-phenyl-1H-indazol-6-ylamine (71.5%). M/z:
210.0. 'H NMR(CD,0D): 7.86(d, 2H, J = 7.9 Hz), 7.47( t, J = 8.1 Hz), 7.35(t, 3H, J = 8.7 Hz),
7.01 (d, 1H, J =8.7 Hz).
General Procedure for the Addition of 1-Lithio-2-trimethylsilylacetylene to a

Carbonyl
40 A cold (-78 °C), stirred solution of (trimethyisilyl)acetylene (1.2 eq) in anhydrous THF

was treated with nBuli (1.2 eq) under nitrogen (In the case of BOC-protected amino
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residue was partitioned between ether or EtOAc and water. The separated organic layer was
10 washed with brine, dried over sodium sulfate, and concenirated to give the crude TMS
protected propargyl alcohol. Subsequently, a mixture of the crude propargyl alcohol (1.0 eq)
and K,CO, (2.0 eq) in methanol was stirred at room temperature for 0.5 to 1 hour. The solids
was filtered off and washed with ether. The filtrate was concentrated, dissolved in ether,
washed with water and brine, and dried over sodium sulfate. Solvent removal gave the crude
15~ terminal acetylene product, which was purified by distillation or chromatography (Ethyl
Acetate/Hexanes). Overali yields for this procedure range from 62-97%.
Examples of terminal alkynes prepared by above method are:
3-Ethynyl-3-hydroxy-piperidine-1-carboxylic acid tert-butyl ester
4-Ethynyl-4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester
20 3-Ethynyi-3-hydroxy-pyrrolidine-1-carboxylic acid teri-butyl ester
endo-a-3-Ethynyi-3-hydroxy-8-aza-bicyclo][3.2. 1Joctane-8-carboxylic acid tent-butyl
ester
exo-f-3-Ethynyi-3-hydroxy-8-aza-bicyclo][3.2. 1]Joctane-8-carboxylic acid tert-butyl ester
2-(1-Hydroxy-prop-2-ynyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
25 1-Cyclobutyl-prop-2-yn-1-ol
Pent-1-yn-3-ol
4-Amino-pent-1-yn-3-ol
1-(3-Aza-bicyclo{3.1.0}hex-6-yl)-prop-2-yn-1-ol
4-Ethynyi-tetrahydro-pyran-4-ol
30 {4-Ethynyl-tetrahydro-pyran-4-yl)-carbamic acid tert-butyl ester
2-(1-Hydroxy-prop-2-ynyl)-piperidine-1-carboxylic acid tert-butyl ester
3-(1-Hydroxy-prop-2-ynyt)-piperidine-1-carboxylic acid tert-butyi ester
4-Ethynyl-1-methyl-piperidin-4-of
(2-Hydroxy-but-3-ynyl)-methyl-carbamic acid tert-butyl ester
35 (2-Ethynyl-2-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester
R and S-3-Ethynyi-1-aza-bicyclo]2.2.2]octan-3-0l
General Procedure Homologating Aldehydes to Terminal Alkynes
To a cold (-78 °C), stirred solution of LDA (lithium diisopropylamide) (1.3 eq) in
anhydrous THF was added a solution of (trimethylsilyl)diazomethane in hexane (1.3 eq)
40 dropwise under nitrogen (In the case of BOC-protected amino aldehydes containing a free
NH, the amount of (trimethyisilyl)diazomethane and LDA is doubled.). After 1 hour, aldehyde
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110% #' & ()-0and concentrated to gwve the crude product, which was purified by distillation or
chromatography (Ethyl Acetate/Hexanes). Overall yields for this procedure range from 37-
10 72%.
Examples of terminal alkynes prepared by this method are:
4-Ethynyl-piperidine-1-carboxylic acid tert-butyl ester
3(S)-Ethynyl-piperidine-1-carboxylic acid tert-butyl ester
3(R)-Ethynyl-piperidine-1-carboxylic acid tert-butyl ester
15 2-Ethynyl-piperidine-1-carboxylic acid tert-butyl ester
3-Ethynyl-pyrrolidine-1-carboxylic acid tert-butyl ester
3-Ethynyl-azetidine-1-carboxyilic acid terl-butyl ester
(4-Ethynyi-tetrahydro-pyran-4-yl)-carbamic acid tert-butyl ester
[1-(1ert-Butyl-dimethyl-silanyloxymethyl)-prop-2-ynyl}-carbamic acid tert-butyl ester

20 4-Prop-2-ynyl-piperazine-1-carboxylic acid tert-butyl ester
To a solution of N-t-butoxycarbonypiperazine (5.0 g, 26.8 mmol} in acetone (40 mi)
was added potassium carbonate (3.70g, 26.8 mmol). Propargyl bromide (2.39 ml, 26.8 mmol)
in acetone (10 ml) was added dropwise to the above reaction mixture. The resultant mixture

was allowed to stir at room temperature for overnight. Water was added, the aqueous layer
25 extracted with ether and combined organic layer washed with brine, dried over sodium sulfate
and concentrated in vacuo to afford 4-prop-2-ynyl-piperazine-1-carboxylic acid tert-butyl ester
which as crude material is taken on into a Pd coupling reaction with the appropriate
anilinoquinazoline. '
Examples of terminal alkynes prepared by this method are:

30 1-Prop-2-ynyl-pyrrofidine
3-Methyl-4-prop-2-ynyl-piperazine-1-carboxylic acid tert-butyl ester
3,5-Dimethyl-4-prop-2-ynyl-piperazine-1-carboxylic acid teri-butyt ester
1-Methyl-4-prop-2-ynyl-piperazine
4-Prop-2-ynyl-morpholine

35 (3-Prop-2-ynyl-3-aza-bicyclo{3.1.0]Jhex-6-yi)-methanol
1-Prop-2-ynyi-piperidin-4-ol
1-Prop-2-ynyl-piperidin-3-ol
1-Prop-2-ynyl-pyrrolidin-3-ol
(1-Prop-2-ynyi-piperidin-4-yl)-methanol

40 (1-Prop-2-ynyl-piperidin-3-yl}-methanol
(1-Prop-2-ynyl-piperidin-2-yl)-methanol
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1-Prop-2-ynyl-piperidin-4-ylamine
10 2-(Methyl-prop-2-ynyl-amino)-ethanol

4-Prop-2-ynyl-piperazine-1-carboxylic acid methylamide
1-(4-Prop-2-ynyl-piperazin-1-yl)-ethanone
4-Prop-2-ynyl-piperazine-1-carboxamide
1-Methanesulfonyl-4-prop-2-ynyl-piperazine
15 2-Chloro-N-prop-2-ynyl-acetamide
Propargyl amine (250 mg; 0.34 ml; 4.6 mmol) was dissolved in dichioromethane (10
ml) and cooled to 0° C. Chloro-acetyl chioride (256 mg; 0.18 mi; 2.3 mmol) was added to this
solution dropwise and the solution was stirred for 30 minutes and allowed to warm up to room
temperature. The solution was washed with 2 x H,O, dried over Na,SO, and the solvent
20 removed. 2-Chloro-N-prop-2-ynyl-acetamide (385 mg) was obtained as white crystals. 'H
NMR (400 MHz; CDCly) § 2.27 (1H, m), 4.07 (2H, s), 4.09 (2H, q, J = 2.5 Hz), 6.78 (1H, br s).
Examples of terminal acetylenes prepared by the above method are:

N-Prop-2-ynyi-acetamide
N-Prop-2-ynyl-propionamide
25 Cyclopropanecarboxylic acid prop-2-ynylamide
2,2-Dimethyl-N-prop-2-ynyl-propionamide
N-Prop-2-ynyl-methanesulfonamide
N-Methyl-N-prop-2-ynyl-acetamide
~ N-{1-Methyl-prop-2-ynyi)-acetamide
30 N-(1,1-Dimethyi-prop-2-ynyl)-acetamide
2-Methoxy-N-prop-2-ynyl-acetamide
2-(tert-Butoxycarbonylamino)-2-methyl-1-propanol
A mixture of 2-amino-2-methyl-1-propanol (8.9 g, 0.1 mol), di-tert-butyldicarbonate
(22.0 g, 0.1 mol), and Na,CO, (21.0 g, 0.2 mol) in water/THF (150/150 mL) was refluxed for 1
35 hour. Afler removal of THF, the residue was partitioned between ether (200 mL) and water
(150 mL). The separated organic layer was washed with brine (100 mL), dried over sodium
sulfate, and concentrated to give 17.97 g (95%) of 2-(fert-butoxycarbonylamino)-2-methyi-1-
propanol as waxy, white solid: 'H NMR (CDCly) & 1.23 (s, 6H), 1.41 (s, 9H), 3.56 (s, 2H).
2-(tert-butoxycarbonylamino)-2-methyl propionaldehyde
40 To a solution 2-(teri-Butoxycarbonylamino)-2-methyl-1-propanol (5.7 g, 30.0 mmol) in
triethylamine (42 mlL) was added a mixture of sulfur trioxide pyridine complex (14.3 g, 90.0
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15  butoxycarbonylamino)-2-methyl propionaldehyde (2.80 g, 15 mmol) in anhydrous THF (20
mL). The reaction was warmed up to room temperature, stirred for 2 hours, and quenched
with water. After removal of THF, the residue was partitioned between ether (150 mL) and
water (100 mL). The separated organic layer was washed with brine (100 mL), dried over
sodium suifate, and concentrated to give the crude 4,4-Dimethyl-5-trimethylsilylethynyi-2-

20 oxazolidinone (100%) as yellow oil which was carried to the next step.

4.4-Dimethyl-5-ethynyl-2-oxazolidinone
A mixture of 4,4-Dimethyl-5-trimethylsilylethynyl-2-oxazolidinone (15.0 mmol) and
K,COs (4.1 g, 30.0 mmol) in methanol (30.0 mL) was stirred at room temperature for 30 min.
The solid was filtered off and washed with ether. The filtrate was concentrated, dissolved in
25 ether (100 mL), washed with water (50 mL) and brine (50 mL), and dried over sodium sulfate.
Solvent removal afforded 1.10 g (53%) of 4,4-Dimethyl-5-ethynyl-2-oxazolidinone as a yellow
oil: '"H NMR (CDCly) 5 1.37 (s, 3H), 1.39 (s, 3H), 2.68 (s, 1H), 4.82 (s, 1H), 6.00 (br s, 1H).

Preparation of 4-Ethynyl-4-hydroxy-tetrahydro-pyran-2-carboxylic acid amide

4-Ox0-3,4-dihydro-2H-pyran-2-carboxylic acid ethyl ester: ZnCl (0.63 g, 4.6
30 mmol) was dissoived in anhydrous THF (15 mlL) and added to a solution of 1-methoxy-3-
(trimethylsilyloxy)-1,3-butadiene (7.94 g, 46.0 mmol) and ethyi glyoxalate (7.05 g, 69.0 mmol)
in toluene (30 mL) at room temperature. After stirring for 30 minutes, water (30 mL) and TFA
(trifluoracetic acid) (2 mL) were added and the mixture was stirred vigorously for 20 min. After
concentration, the residue was partitioned between EtOAc (200 mL) and water (100 mL). The
35 separated organic layer was washed with brine, dried over sodium sulfate, and concentrated
to give 8.0 g (100%) of brown oil which was carried to the next step without further purification.
'H NMR (CDCl,) & 1.30 (t, 3H), 2.85 (d, 2H), 4.26 (q, 2H), 5.00 (t, 1H), 5.48 (d, 1H), 7.39 (d,

1H).
4-Oxo-tetrahydro-pyran-2-carboxylic acid ethy! ester. A mixture of 4-oxo-3,4-
40  dihydro-2H-pyran-2-carboxylic acid ethyl ester (8.0 g, 46.0 mmol) and Pd/C (10%, 0.20 g,) in
EtOAc (70 mL) was shaken in a Parr bottie with hydrogen at 560 psi overnight and filtered
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4-Ethynyl-4-hydroxy-tetrahydro- pyran-2-carboxyl|c acid amide: 4-Hydroxy-4-
tnmethylsilanylethynyl-tetrahydro-pyran-2-carboxylic acid ethyl ester (2.50 g, 9.25 mmol) was
20 dissolved in MeOH (20 ml) in a pressure reaction tube and NH, gas was passed through the
solution for 10 minutes with stirring. The tube was tightly capped and the reaction was stirred
for 3 days. After solvent removal, 1.53 g (97%) of yeliow oil was obtained: '"H NMR (CD,0OD) &
1.48 (t, 1H), 1.70 (td, 1H), 1.85 (d, 1H), 2.30 (d, 1H), 3.04 (s, 1H), 3.29 (s, 1H), 3.71(t, 1H),
3.98 (d, 1H), 4.06 (dt, 1H).
25 Preparation of 2-(tert-Butyl-dimethyi-silanyloxymethyl)-4-ethynyl-tetrahydro-
pyran-4-ol
2-Hydroxymethyl-tetrahydro-pyran-4-ol. To a cooled (0 °C), stired suspension of
LiAIH, (3.42 g, 90.0 mmol) in anhydrous THF (50 mL) was added dropwise a solution of 4-
oxo-tetrahydro-pyran-2-carboxylic acid ethyl ester (5.17 g, 30.0 mmol). After stirring for 1
30 hour, the reaction was quenched by the siow, sequential addition of water (3.4 mL), 15%
NaOH (3.4 mL), and water (10.0 mL). The inorganic salt was filtered off and extracted with
EtOAc repeatedly since the product was absorbed on the solid. Solvent removal afforded
2.42 g (61%) of yellow oil. The crude mixture was carried 1o the next step without purification.

2-(tert-Butyl-dimethyl-silanyloxymethyl)-tetrahydro-pyran-4-ol: To a solution of

35 2-hydroxymethyl-tetrahydro-pyran-4-ol (2.42 g, 18.3 mmol), DMAP (4-dimethylaminopyridine)
(90 mg, 0.74 mmol), and Et;N (2.04 g, 20.1 mmol)} in anhydrous CH,Cl, (50 mL) was added
ten-butyldimethylsilyl chloride (2.76 g, 18.3 mmol) at room temperature. After stirring
overnight, the reaction solution was quenched with brine (30 mL) and the separated aqueous

fayer was extracted with CH,Cl, (40 mL). The combined organic extract was dried over

40 sodium sulfate and concentrated. Purification by silica gel column using 30% EtOAc in
hexane gave 2.27 g (50%) of colorless oil: 'H NMR (CDCl,) & 0.04 (s, 6H), 0.88 (s, 9H), 1.21
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d! 109@ " @& erogpflodihe@olqleigm@n@ag $tir@d for 30 minutes and followed by the addition of 2-
20' (tert-butyl-dimethyl-silanyloxymethyl)-tetrahydro-pyran-4-one (1.48 g, 6.06 mmol) in anhydrous

THF (25 mL). The reaction was warmed up to room temperature, stirred for 2 hours, and
quenched with water (30 mL). After removal of THF, the product was extracted with EtOAc (2
x 50 mL). The combined organic layer was washed with brine, dried over sodium sulfate, and
concentrated to give 1.75 g (84%) of yellow oil: 'H NMR (CDCl) § 0.05 (s, 6H), 0.16 (s, 9H),

25 0.89 (s, 9H), 1.43 (m, 1H), 1.78 (td, 1H), 1.83 (d, 1H), 1.94 (d, 1H), 3.52 — 3.70 (m, 4H), 4.00
{m 1H).

2-(tert-Butyl-dimethyl-silanyloxymethyl)-4-ethynyl-tetrahydro-pyran-4-ol: A
mixture of 2-(tert-butyl-dimethyl-silanyloxymethyl)-d-trimethylsilanylethynyi-tetrahydro-pyran-4-
ol (1.75 g, 5.1 mmol) and K:CO, (1.4 g, 10.2 mmol) was stirred at room temperature for 30
30 minutes. After concentration, the residue was partitioned between EtOAc (50 mL) and water
(30 mL) and the separated aqueous layer was extracted with EtOAc. The combined organic
extract was dried over sodium sulfate and concentrated to give 1.33 g (96%) of light yellow oit:
'H NMR (CDCly) & 0.05 (s, 6H), 0.88 (s, 9H), 1.50 (m, 1H), 1.78 (m, 1H), 1.84 (d, 1H), 2.01
(m, 1H), 2.55 (s, 1H), 3.55 - 3.70 (m, 4H), 4.00 (m, 1H).
35 6-lodo-4-quinazolinone
A solution of 2-amino-5-iodobenzoic acid (26.3 g, 100 mmol) and formamidine acetate
(13.5 g, 130 mmol) in ethanol (400 mL) was refluxed for 20 hours. After cooling to 0°C, the
solid product was collected by filtration. Further drying in vacuo provided 6-iodo4-
quinazolinone (22.0 g, 81%) as a grey crystalline solid. 1H NMR (400 MHz; DMSO-d6) &:
40 12.38 (br. s, 1H), 8.35 (d, 1H), 8.05-8.10 (m, 2H), 7.43 (dd, 1H). LRMS: 272.9 (MH+).
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d! 10%@ " @' 9.3 @fmol) was added as a solid in small portions. The coolmg bath was moved and the

20 reaction mixture was stirred at room lemperature for 2 hours. The mixture was then

quenched with water (200 mL), diluted with EtOAc (300 mL) and transferred to a separatory
funnel. The organic layer was washed with dilute aqueous NaOH, water and brine and dried

over NapS0y4. Filtration of the solids and removal of the solvent provided quinazoline 13 (17.2

g, 98%) as a yellow solid. TH NMR (400 MHz; CDCl3): &: 8.74 (d, 1H), 8.14 (s, 1H), 8.12 (dd,

25 1H), 7.71 (d, 1H), 7.49 (dd, 2H), 7.32 (t, 1H), 7.22 (m, 2H).
Method A: (1-Benzenesulfonyl-1H-indol-5-yi)-[6-(3-imidazol-1-yi-prop-1-ynyl)-

quinazolin-4-yll-amine (15)..
{1-Benzenesulfonyl-1H-indol-5-yl}-{6-iodo-quinazolin4-yl}-amine (14): 6-iodo-4-
chloroquinazoline (2.38 g, 8.20.mmol) and 5-amino-1-benzenesulfonylindole (2.46 g, 9.00
30 mmol) were combined in DCE (20 mL) and t-butanol (20 mL). The resulting mixture was
heated at reflux under nitrogen for 18 hours to form a bright yellow suspension. Upon cooling
the solids were filtered and rinsed with CH,Cly and placed under high vacuum to remove any

excess solvent. Quinazoline 14 (3.23g, 75%) was obtained as a yellow solid. TH NMR
{DMSO d6; 400 MHz): 8: 9.24 (s, 1H, NH), 8.84 (s, 1H), 8.33 (dd, 1H, 8.9 Hz, 1.7 Hz), 8.01 (m,
35 4H), 7.90 (m, 2H), 7.70 (m, 2H), 7.60 (m, 3H), 6.92 (dd, 1H, J=3.7 Hz, 0.6 Hz).
{1-Benzenesulfonyl-1H-indol-5-yl\-[6-(3-imidazoi-1-yl-prop-1-ynyl)-quinazolin-4-
yll-amine (15); Quinazoline 14 (150 mg, 0.28 mmol), 1-N-2-propynylimidazole (200 hg. 1.89
mmol), Pd(OAc), (4 mg, 0.016 mmol) and PPh3 (9 mg, 0.033 mmol) were mixed in NEt3

(1.25 mL) and DMF (0.5 mL). The mixture was heated at 80°C under N5 for 16 hours. Upon
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}aEUH; K : 1 10%#( “"Method A ({3-Methyl-4-phenoxy-phenyl)-[6-(3-piperazin-1-yl-prop-1-ynyl)-

quinazolin-4-yll-amine

{6-iodo-quinazolin-4-yl)-(3-methyl-4-phenoxy-phenyl}-amine: The 4-chloro-6-iodo-
15 quinazoline (5.0 g, 17.2 mmol) and the 3-methyi-4-phenoxyaniline (17.2 mmol) were mixed
together in 1 : 1 dichloroethane and t-butanol (50 mi). The reaction mixture was heated at 80
“C for 4hours whereupon a yellow precipitate was observed. The reaction was cooled down
and the precipitate was collected and afforded (6-iodo-quinazolin-4-yi)-(3-methyl-4-phenoxy-
phenyl)-amine. ( 8.0 g, 94%). M/z, 454. 'H NMR (CD,OD): &: 9.12(s, 1H), 8.83(s, 1H),
20 8.39(d, 1H, J = 8.8 Hz), 7.63(d, 1H, J = 8.8 Hz), 7.55 (d, 1H, J = 2.1 Hz), 7.35(dd.1H, J1 = J2
= 8.5 Hz), 7.28(t, 2H, J = 8.1 Hz, ), 7.05 (t, J = 8.5 Hz), 6.87(d, 1H, J = 8.1 Hz), 3.81(s, 3H}.
_{3-methyl-4-phenoxy-phenyl)-[6-(3-piperazin-1-yl-prop-1-ynyl)-quinazolin-4-yl)-
amine: The 4-prop-2-ynyl-piperazine-1-carboxylic acid tert-butyl ester { 2.37g, crude) and (6-
iodo-quinazolin-4-yl}-(3-methyl-4-phenoxy-phenyl)-amine (800 mg, 1.76 mmol} , Pd(OAc),
25 (23,7 mg, 0.105 mmol,), PPh3(55.3 mg,0.21 mmol) in EtsN ( 8ml) and DMF (3 mi) were mixed
together. The resulting reaction mixture was heated at 80°C for overnight. After cooling,
methylene chloride was added to the reaction mixture and the dark mixture was washed with
brine and dried over sodium sulfate. The solvent was removed and the residue was
chromatographed on silica gel (1: 1 hexane + ethyl acetate) fo give product 2. 2 was
30 dissolved in methyene chloride and HCI gas was bubbled through for 5 minutes, precipitate
was collected and afforded (400 mg , 46.7 %) product (3-methyl-4-phenoxy-phenyl)-[6-(3-
piperazin-1-yl-prop-1-ynyl)-quinazolin-4-yl)-amine.
M/z, 450, 'H NMR (DMSO), 5 (ppm), 9.52(s, 1H), 8.84(s, 1H), 8.20(dd, 1H, J1 = 8.7
Hz, J2 = 1.3 Hz), 7.99 (d, 1H, J = 2.5 Hz), 7.60(dd, J1 = 8.7 Hz, J2 = 2.7 Hz), 7.36(app t, 2H,
35 J=85Hz), 7.11(t, 1R, J = 7.5 Hz), 6.92(d, 1 H, J = 8.8 Hz), 6.91(d, 1H, J = 7.9 Hz). 3.55 (br,
4H), 3.44(br, 4H), 3.30(s, 2H), 2.19(s, 3H).
Method B: (6-Cyclobutyl-quinazolin-4-yl)-(4-phenoxy-phenyl)amine {17).
6-cyclobutyl-4-phenoxyquinazoline {(16): To a stirred solution of naphthalene (3.85
g, 30 mmol) in dry THF (tetrahydrofuran}{(20 ml.) at room temperature was added finely cut
40 lithium metal (0.21 g, 30 mmol) in small portions. The mixiure turned dark green and stirring
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vacuo provided a brown oil. Purification by silica gel chromatography eluting with 1:1
EtOAc:hexanes provided 6-cyclobutyl-4-phenoxyquinazoline (0.78 g, 56%) as a yellow oil. 14
20 NMR (400 MHz: CDCl3): 8: 8.71 (s, 1H), 8.14 (s, 1H), 7.92 (d, 1H), 7.78 (dd, 1H), 7.50 (t, 2H),
7.31 (t, 1H), 7.25 (d, 2H), 3.78 (m, 1H), 2.43 (m, 2H), 2.25 (m, 2H), 2.11 (m, 1H), 1.92 (m,

1H).
{6-Cyclobutyl-quinazolin-4-vi}-{4-phenoxy-phenyl}amine {(17); Quinazoline 16 (50
mg, 0.18 mmol) was combined with 4-phenoxyaniline (67 mg, 0.36 mmol) in phenol (0.45 g).
25 The mixture was heated at 100°C for a total of 17 hours. Excess phenol was removed by
distillation under reduced pressure to provide a residue which was triturated with CHoCl, to

provide the desired quinazoline 17 (20 mg, 30%) as a yellow solid. TH NMR (DMSO d6, 400
MHz): &: 9.76 (s, 1H), 8.47 (s, 1H), 8.31 (s, 1H), 7.77 (d, 2H), 7.69 (m, 2H), 7.36 (t, 2H), 7.11
(t, 1H), 7.03 (d, 2H}), 6.98 (d, 2H), 3.69 (m, 1H), 2.35 (m, 2H), 2.23 (m, 2H), 2.01 (m, 1H), 1.86

30 (m, 1H).
Method C: cis- and _trans-3-[4-(1-Benzenesulfonyl-1H-indol-5-ylamino)-

quinazolin-6-yll-cyclobutanecarboxylic acid ethyl ester {(19a/19b).
cis- and trans-3-(4-Phenoxy-quinazolin-6-yl)-cyclobutanecarboxylic acid ethyl
ester (18a,b): To a solution of naphthalene (1.92 g, 15 mmol) in dry THF under Ny was

35 added finely cut Li metal (104 mg, 15 mmol) in small portions resulting in a green mixture
which was stired for 2 hours. Zinc Chioride (16 mL of a 0.5M solution in THF, 8 mmol) was
then added dropwise via syringe and the mixture stirred at room temperature for 3 hours.
Stirring was stopped and the supernatant removed and replaced with a solution of ethyl-3-
iodocyclobutane-1-carboxylate (790 mg, 3 mmol). The resulting suspension was stirred for 20

40 hours when stirring was stopped and the remaining Zn metal allowed to settle. The-remaining
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cis- _and _ trans-3-[4-(1-Benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-6-yl]-
cyclobutanecarboxylic acid ethyl ester {(19a,b): Esters 18a and 18b (300 mg, 0.86 mmol)
" were combined with 5-amino-1-phenyisulfonylindole (270 mg, 1.0 mmol) and phenol (1.0 g).

15 The mixture was heated to 100°C for 48 hours. The excess phenol was removed by
distillation and the residue dissolved in CH,Cl,, transferred to a separatory funnel and washed
with H,0 and brine. The organic layer was dried (Na,SO,) and the solvent removed to provide
a dark residue which was purified by preparative TLC eluting with EtOAc to provide esters 19a
and 19b (0.20 g, 44%) as a waxy solid. LRMS: 527.2 (MH+). HPLC: 7.54 min (16%); 7.64 min

20 (B4%).
Method D: cis- and trans-{3-[4-(1-Benzenesulfonyl-1H-indol-5-yvlamino)}-

quinazolin-6-yll-cyclobutyl}-methanol {20a,b):
To a cold (-78°C), stirred solution of ethyl esters 19a/19b (70 mg, 0.13 mmol) in
anhydrous toluene (5 mL) was added 0.78 mL of DIBAL-H (diisobutylaluminum hydride) (1 M
25 intoluene) dropwise via syringe. The reaction was then warmed up to 0°C, stirred for 3 hours,
then quenched by dilution with aqueous NH,Cl. The mixture was transferred to a separatory
funnel and extracted with ethyl acetate. The organic layer was dried (Na,SO,), the solids
removed and the remaining filtrate concentrated to provide an oil which was purified by
preparative TLC (elute w/ ethyl acetate) to give 7 mg (11 %) of alcohols 20a/20b as a yeliow

30 solid: MS nm/z (MH') 485.2; HPLC 5.97 min.
Method E: cis- and trans-{3-[4-(1-Benzenesulfonyl-1H-indol-5-ylamino}-

quinazolin-6-yll-cyclobutyl}-pyrrolidin-1-yl-methanone {21a, b}
The ethyl esters 19a/19b (60 mg, 0.11 mmol) were dissolved in methanol (5 mL) and
refluxed for 1 hour to convert the ethyl ester to methyl ester. After removal of methanol, the
35 residue was dissolved in pyrrolidine (5 mL) and heated at reflux for 20 hours. Removal of
pyrrolidine gave a oily, brown product mixture which was purified by preparative TLC (ethyl -
acetate elution) to give 22 mg (36 %) of amides 21a/21b as a waxy, yellow solid: MS m/z

(MH") §52.2; HPLC 6.447 min.
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20 2H, J=8.3 Hz2), 7.31 (m, 1H), 7.21 (m, 2H), 2.72 (br, 2H), 2.47 (br, 2H), 2.31 (s, 3H), 2.09 (m,
2H), 2.00 (m, 2H).
4-14-{1-Benzyl-1H-indol-5-ylamino)-quinazolin-6-ylethynyl]-1-methyl-piperidin-4-
ol {23): In a 1 mL Wheaton vial quinazoline 22 (80 mg, 0.22 mmotl) was combined with 5-
. amino-1-benzylindole (54 mg, 0.24 mmol), pyridinium hydrochloride (5 mg, 0.04 mmol) and
25 phenol (104 mg, 1.11 mmol). The vial was capped and heated at 100°C for 16 hours. After
cooling the contents of the Wheaton vial were solvated in a minimal amount of EtOAc and
placed atop a silica gel (59) column. Elution of the column with 1:1:0.1 Hexanes:EtOAc/NEt3

removed high Ryimpurities. The desired product 23 (Rg 0.05, 10:1 CH2Cly:MeOH) was eluted

off with 10:1 CHZCIZ:MeOH and gave a yellow solid (65 mg, 60%). TH NMR (DMSO d6; 400
30 MHz): &: 9.88 (s, 1H, NH), 8.67 (s, 1H), 8.45 (s, 1H), 7.92 (d, 1.7 Hz), 7.76 (d, 1H, J=8.5 Hz),
7.67 (d, 1H, J=8.5 Hz), 7.50 (d, 1H, J=3.1 Hz), 7.42 (d, 1H, J=8.9 Hz), 7.35 (dd, 1H, J=8.9 Hz,
1.9 Hz), 7.31-7.18 (m, 6H), 6.48 (dd, 1H, J+3.1 Hz, 0.8 Hz), 5.41 (s, 2H), 2.97 (br, 2H), 2.67
(br, 2H), 2.47 (s, 3H), 1.92 (br, 2H), 1.82 (br, 2H). LRMS:; 488.2 (MH+), 126.1.
Method G: Acetic acid 3-[4-(1-benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-
35  6-yll-atly} ester (27).
3-{4-Phenoxy-quinazolin-6-yl)-acrylic acid_methyl ester (24): A pressure bottle
was charged with quinazoline 13 (3.5 g, 10.0 mmol), methyl acrylate (6.0 g, 70.0 mmol),
Pd(OAc)2 (140 mg, 0.62 mmol), PPhy (320 mg, 1.22 mmol), DMF (4mL) and NEtz (15 mL).

The tube was purged with nitrogen, sealed and heated at 110°C with stirring for 3 hours. The
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20 (m, 2H), 7.62 (m, 1H), 7.47 {m, 3H), 7.34 (m, 1H), 7.24 (m, 2H), 6.82 (dd, 1h), 6.56 (m, 1H),
4.41 (dd, 1H).
Acetic acid 3-(4-phenoxy-quinazolin-6-yl)-allyl ester (26): To alcohol 25 (S00 mg,

3.23 mmol) and pyridine (0.8 mL, 10 mmol) in dry CH5Cla (15 mL) at 0°C was added acetyl

chioride (0.3 mL, 4.2 mmol). The resulting mixture was slirred for 2 hours, the diluted with
25 CHyClp (10 mL) and 5% HCI {10 ij. The mixture was transferred to a separatory funnel

and the organic layer washed with HoO and brine. The organi.c layer was dried (Na»SO0y),
solids filtered and the solvent removed in vacuo to provide the desired acetate 26 as a yellow
waxy solid (1.04 g, 100%).7TH NMR (CDCl3; 400 MHz): 6. 8.72 (s, 1H), 8.30 (d, 1H, J=1.7 Hz),

7.98 (m, 2H), 7.49 (m, 2H), 7.30 (m, 1H), 7.25 (m, 2H), 6.84 (d, 1H, J=16.0 Hz), 6.46 (m, 1H),
30  4.79 (dd, 2H, J=6.2 Hz, 1.2 Hz), 2.11 (s, 3H).
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20 A mixture of palladium acetate (6 mg, 0.027 mmol) and P(C¢H,-m-SO3Na), (30 mg,
0.053 mmol) in water (0.3 mL) was stirred at room temperature for 1 hour, followed by the
addition of allylic acetate 36 (150 mg, 0.30 mmol) and (1a,5a,6a)-6-t-butyloxycarbonylamino-3-
azabicyclo[3.1.0}hexane (prepared as in Brighty, et. al. Synlett 1996, pp.1097-1099.) (71 mg,
0.36 mmol) in CH,CN (3 mL). The resuiting reaction mixture was stirred at 50°C for 1.5 hours,

25 taken up in ethyl acetate (10 mL), and washed with aqueous NH,Cl and water. The separated -
organic layer was dried over Na,S0O, and concentrated to provide a brown oil. Purification by
preparative TLC (ethyl acetate elution) yielded 31 mg of yellc;w solid. The BOC-protected
product obtained was dissolved in methanol (5 mlL)and deprotected by passing HCI gas
through the solution with stirring. After concentration and drying under high vacuum, amine 30

30 was obtained as its HCI sait (18 mg, 11 %): MS m/z (MH®) 5637.2; HPLC 4.423 min.

Method I 4-[4-(4-Phenoxy-phenylamino}-quinazolin-6-ylethynyil-tetrahydro-
pyran-4-ol hydrochioride (32).

4-(4-Chloro-quinazolin-6-ylethynyl)-tetrahydro-pyran-4-of (31). A mixture of 4-
ethynyl-4-hydroxytetrahydropyran (70 mg, 0.55 mmol), 4-chloro-6-iodoquinqzoline (145 mg,

35 0.50 mmol), bis(triphenyiphosphine)palladium(il) chioride (24 mg, 7 mol %), copper (l) iodide
(6.6 mg, 7 mol %), and diisopropylamine (56 mg, 0.55 mmol) in anhydrous THF (5 mL) was
purged with N, and stirred for 2 hours under N, atmosphere. After dilution with ethyl acetate
(30 mL), the mixture was washed with aqueous NH,CI, H,0, and brine, dried over Na,SO,,
and concentrated to give the product as yellow solid. Crystallization from ethyl acetate/hexane
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I 0
[110%( mmol) in anhydrous THF (20 mL) was stirred at room temperature under nitrogen for 2 hours.
After concentration, the residue was dissolved in CH,Cl, (100 mL), washed with aqueous
NH,C! and brine, dried over sodium sulfate, and concentrated to give the crude product as
brown oil. Purification by silica gel column using 20% EtOAc in hexane afforded 1.63 g (94%)
25  of sticky, yellow oil: *H NMR (CDCly) 8 1.45 (s, 9H), 1.67 — 1.75 (m, 2H), 1.87 — 1.92 (m, 2H),
2.84 (m, 1H), 3.20 - 3.26 {m, 2H), 3.78 (br d, 2H), 7.88 (dd, 1H) 7.97 (d, 1H), 8.26 (d, 1H),
9.00 (s, 1H).

{3-Methoxy-4-phenoxy-phenyl)-{6-piperidin-4-ylethynyl-quinazolin4-yl)-amine :
A solution of 4-(4-chloro-quinazolin-6-ylethynyl)-piperidine-1-carboxylic acid tert-butyl ester
30 (131 mg, 0.304 mmol) and 3-methoxy-4-phenoxyaniline hydrochloride (77 mg, 0.306 mmol) in
'BuOH/CICH,CH,CI (1.0 / 1.0 mL) was heated in a tightly capped reaction vial at 90 °C for 30
minutes. After cooling, the yellow mixture was diluted with MeOH and HCI gas was passed
through the mixture for 10 minutes. After stirring for 2 hours: EtOAc was added to precipitate
more solid which was collected by suction filtration, rinsed with EtOAc, and further dried to
35 give 105 mg (66%) of yellow solid: 'H NMR (CD,0D) & 1.93 — 2.02 (m, 2H), 2.18 - 2.24 (m,
2H), 3.12 - 3.21 (m, 2H), 3.41 — 3.47 (m, 2H), 3.81 (s, 3H), 6.87 (d, 2H), 7.02 (t, 1H), 7.06 (4,
1H), 7.27 (t, 2H), 7.33 (dd, 1H), 7.56 (d, 1H), 7.80 (d, 1H), 8.06 (d, 1H), 8.79 (s, 1H), 8.83 (s,

1H); MS m/z (MH*) 451.3.
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@} 510y geYe the Tree bfﬂelméuewwh(»yasmom[enm% Hg! sit1g yigld 42 mg
(38%) of yellow solid: 'H NMR (CD,0D) & 1.03 (t, 3H), 1.78 — 1.87 (m, 4H), 2.01 — 2.08 (m,
2H), 2.28 (s, 3H), 2.96 (¢, 1H), 3.07 — 3.19 (m, 3H), 3.31 (br, 1H), 3.59 (d, 1H), 3.80 (d, 1H),
6.94 (m, 3H), 7.09 (t, 1H), 7.34 (t, 2H), 7.53 (d, 1H), 7.63 (s, 1H), 7.80 (d, 1H), 8.05 (dd, 1H),
8.73 (s, 1H), 8.75 (s, 1H); MS m/z (MH') 477.1.

Method K’: {6-[1-{2-Amino-ethyl)-piperidin-3-ylethynyll-quinazolin-4-yl}-(3-
methyl-4-phenoxy-phenyi}-amine

{6-[1-(2-Amino-ethyl)-piperidin-3-ylethynyl]-quinazolin-4-yl}-(3-methyl-4-
phenoxy-phenyl)-amine: (3-Methyl-4-phenoxy-phenyl)-(6-piperidin-3-ylethynyl-quinazolin4-
yl)-amine (114 mg, 0.2 mmol) and tert-butyl N-(2-oxoethyl)carbamate (320 mg, 2.0 mmol)
were dissolved in MeOH/H,0O (5 / 0.5 mL) and the pH was adjusted to 5 with AcOH. The
reaction was stirred at room temperature overnight and followed' by the addition of NaBHsCN
(13 mg, 0.2 mmol) over a period of 1 hour. After stirring for another hour, the reaction was
concentrated and the residue was partitioned between CH,Cl, (30 mL) and saturated Na,CO,
(20 mL). The separated organic Iayer was dried over sodium sulfate and concentrated.
Purification by silica gel column using 5% MeOH in EtOAc gave the free base which was
dissolved in MeOH. HCI! gas was passed through the solution for 5 min and the deprotected
product precipitated as HCI salt. The mixture was diluted with EtOAc and the solid was
collected by suction fillration, rinsed with EtOAc, and further dried to afford 83 mg (71%) of
yellow solid: '"H NMR (CD50D) & 1.71 - 1.82 (br, 2H), 2.0 - 2.12 (br, 2H), 2.27 (s, 3H), 3.00 (t,
1H), 3.03 - 3.19 (br, 2H), 3.40 (br, 1H), 3.50 (s, 2H), 3.62 (br d, 1H), 3.70 (m, 1H), 3.89 (br d,
1H), 6.93 (m, 3H), 7.08 (t, 1H), 7.33 (t, 2H), 7.52 (d, 1H), 7.64 (s, 1H), 7.79 (d. 1H), 8.05 (d,
1H), 8.75 (s, 1H), 8.77 (s, 1H); MS m/z (MH") 476 1.
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Method M: N-{3-[4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-yl}-prop-2-

\M\M]

i -

ynyl}-2-morpholin-4-yl-acetam

2-Chloro-N-[3-(4-chloro-quinazolin-6-yi)-prop-2-ynyl}-acetamide: 2-Chioro-N-
prop-2-ynyl-acelamide (385mg; 2.93 mmol) and 4-chloro-6-iodoquinazoline (850 mg; 1 equiv.)
were dissolved in dry THF and diisopropylamine (296 mg; 0.41 mi; 1 equiv.). To this mixture
was added 0.04 equivalents of copper iodide (22 mg) and Pd(PPh,),Cl, (82 mg). The reaction
was stirred at room iemperature under a nitrogen atmosphere overnight (~20 hrs). The
solvent was then removed in vacuo and the residue dissolved in CH;Cl;. This solution was
transferred to a separatory funnel and washed with 1 x saturated NH,CI, brine, dried over
Na,SO, and the solvent removed in vacuo. The product was purified by silica gel
chromatography eluting with 1:1 hex/EtOAc and collecting fractions with an Rf = 0.25. This
yielded the 2-Chloro-N-{3-(4-chioro-quinazolin-6-yl)-prop-2-ynyl}-acetamide as an off white
solid (454 mg; 53%). 'H NMR (400 MHz; CDCly) 6 4.12 (2H, s), 4.40 (2H, d, J = 5.2 Hz), 7.91-
7.93 (1H, dd, J = 2, 6.8 Hz), 8.00 (1H, d, J = 8.4 Hz), 8.34 (1H, d, J = 1.6 Hz), 9.03 (1H, s).
irms (M+): 294.0, 296.0, 298.1.

2-Chloro-N-{3-[4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yl)-prop-2-
ynyl)-acetamide: A solution of  2-Chloro-N-[3-(4-chloro-quinazolin-6-yl)-prop-2-ynyl}-
acetamide (50 mg; 0.17mmol) and 3-methyl-4-phenoxyaniline (36 mg; 0.9 equiv.) in 1,2-
dichloroethane (1 mi) and {-butanol (1 mi) was heated at 87° C for 30 minutes. The mixture
was then cooled to room temperature and diluted with ethyl acetate to further facilitate
precipitation. The solution was then filtered to give the coupled product as a yellow powder
(73 mg; 90%). 2.28 (3H, s), 4.10 (2H, s), 4.30 (2H, s), 6.93 (3H, d), 7.09 (1H, t), 7.34 (2H, t),
7.50-7.53 (1H, dd, J = 2.6, 6 Hz), 7.63 (1H, d, J = 2.4 Hz), 7.78 (1H, d, J = 8 Hz), 8.06-8.08
(1H, dd, J = 1.4, 7.2 Hz), 8.68 (1H, d, J = 1.2 Hz), 8.75 (1H, s). Irms(M+): 457.0, 4.59.1; (M-):
455.7, 4196
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20 4,6-Dichloro-pyrido[3,4-d)pyrimidine:. DMF (0.1 ml) was added to 6-chioro-3H-
pyrido[3,4-d)pyrimidin-4-one (1.82 g, 10 mmol) followed by dropwise addition of thionyl
chioride (10 ml). The flask was fitted with a condenser and a drying tube and the contents
heated to reflux for ~20 minutes whereupon the solids dissolved. The heating was continued
for a further 1h and then cooled. Toluene was added to wash the sides of the flask and the
25 solvents were evaporated in vacuo. Azeotroping with toluene was repeated twice and the

crude so obtained was taken through to the next step.
(6-Chloro-pyrido[3,4-d}pyrimidin-4-y})-(3- methyl-4-phenoxy-phenyl)-amine The
4,6-dichloro-pyrido|3,4-d}pyrimidine obtained from the previous reaction was taken up in
dioxane (50 mi), the 3-methyl 4-phenoxy aniline hydrochloride (2.8 g, 12 mmol) was added

30 and the contents heated to an external bath temperature of ~80 °C for 3 hours, whereupon
yellow precipitation occurred. Further dioxane (20 ml) was added and the contents heated at
~75°C for 12 hours. The solution was then filtered and the yellow solid placed under vacuum
to provide the desired (6-chloro-pyrido[3,4-d)pyrimidin-4-yl)-(3-methyl-4-phenoxy-phenyl)-
amine hydrochloride (3.69, ~100%). 'H NMR (CD,OD; 400MHz) § 9.05 (s, 1H), 8.87 (s, 1H),

35 8.64 (s, 1H), 7.69 (d, J=2.5 Hz, 1H), 7.58 (dd, J= 8.7, 2.5 Hz, 1H),7.35 (dd, J=8.7, 7.5 Hz, 2H),
7.10 (t, J=7.2 Hz, 1H), 6.94 (d, J=8.7 Hz, 3H), 2.29 (s, 3H). MS m/z (MH"): 363.2

(3-Methyl-4-phenoxy-phenyl)-{6-piperidin-4-ylethynyl-pyrido[3,4-d]pyrimidin-4-
yl)-amine: A flame dried pear shaped flask was charged with the (6-chloro-pyridof3,4-
d}pyrimidin-4-y!)-(3-methyl-4-phenoxy-phenyl)-amine hydrochloride (200 mg, 0.5 mmol) , the

40 4-ethynyl-piperidine-1-carboxylic acid tert-butyl ester (314 mg, 1.5 mmol), Pd(PhCN),Cl,
(19mg, 0.05 mmol), 1,4-bis (diphenylphosphino)butane (32 mg, 0.075 mmol) and Cul (4.8 mg,
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Method O: 4-Amino-4-methyi-1-{4-{3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yi]-

20 pent-1-yn-3-ol
5-{4-Chloro-quinazolin-6-ylethynyl)-4,4-dimethyl-oxazolidin-2-one: A mixture of

4,4-Dimethyl-5-ethynyl-2-oxazolidinone (1.10 g, 7.90 mmol), 4-chioro-6-iodoquinazoline (1.63
g, 5.60 mmol), dichlorobis(triphenylphosphine)palladium(il) (200 mg, 0.28 mmol), copper
iodide (53 mg, 0.28 mmol), and diisopropylamine (0.57 g, 5.60 mmol) in anhydrous THF {30
25 mL) was stirred at room temperature under nitrogen for 4 hours. After concentration, the
residue was dissolved in CH,Cl; (80 mL), washed with aqueous NH,CIl and brine, dried over
sodium sulfate, and concentrated to give the crude product as brown oil. Purification by silica
gel column using 50-70% EtOAc in hexane afforded 1.22 g (72%) of yeliow solid: 'H NMR
(CDCl,) & 1.49 (s, 3H), 1.53 (s, 3H), 5.14 (s, 1H), 5.57 (br s, 1H), 7.95 (dd, 1H), 8.04 (d, 1H, J
30 =8.8Hz),8.38 (d, 1H, J= 2.0 Hz), 9.05 (s, 1H).

4-Amino-4-methyi-1-[4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yl)-pent-

1-yn-3-ol: A solution of 5-(4-Chloro-quinazolin-6-ylethynyl)-4,4-dimethyl-oxazolidin-2-one (151

mg, 0.5 mmol) and 3-methyl-4-phenoxyaniline hydrochloride (130 mg, 0.55 mmol) in
'‘BuOH/CICH,CH,CI (1 : 1, 2.0 mL) was heated in a tightly capped reaction vial at 90 °C for 30

35 minutes. After cooling, the yellow mixture was diluted with EtOAc to precipitate more solid
which was collected by suction filtration, rinsed with EtOAc, and further dried to give 215 mg
(86%) of yeliow solid. This material (215 mg, 0.43 mmol) was immediately combined with

KOH (0.51 g, 9.0 mmol) in MeOH/H,0 (9/3 mL) and refluxed for 20 hours. After cooling, the
reaction was neutralized with 0.60 g (10.0 mmol) of AcOH and concentrated. The residue was

40 suspended in CH,Cl, and purified on a silica gel column using 20% MeOH in CH,Cl,. The
purified free base was converted to HCI salt to afford 46 mg (22%) of yellow solid: 'H NMR
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quinazoiin-6-yl}-prop-2-yn-1-ol
79 [ 1-Cyclopropyl-3-[4-(4-phenoxy- 408.2 7.00
phenylamino)-quinazolin-6-yl}-prop-2-
yn-1-ol
80 | 4-Methyl-1-{4-(4-phenoxy- 4103 7.48
phenylamino)-quinazolin-6-yl}-pent-1-
yn-3-ol \
81 | 1-[4-(1-Benzenesulfonyl- 1H-indol-5- 497.2 7.09
ylamino)-quinazolin-6-yl}-4-methyi-
pent-1-yn-3-ol
82 | 1-{4-(1-Benzyl-1H-indazol-5-ylamino)- | 448.3 6.58
quinazolin-6-yl}-4-methyl-pent-1-yn-3-
ol
83 1 4-Methyl-1{4-{ 1-(propane-2-sulfonyl)- ‘| 463.2 6.69
1H-indol-5-ylamino]-quinazolin-6-yl}-
pent-1-yn-3-ol
84 | 1-[4-(4-Benzyloxy-phenylamino)- 424.2 7.31
quinazolin-6-yl}-4-methyl-pent-1- yn-3-
ol
85 I 4-]4-(4-Phenoxy-phenylamino)- 437.2 4.81
quinazolin-6-ylethynyl}-piperidin-4-ol
86 | 4-{4-]4-(1-Phenyl-ethoxy)- 466.2 6.46
phenylamino}-quinazolin-6-ylethynyl}-
tetrahydro-pyran-4-ol
87 ( 1-{4-(1-Benzyl-1H-indazol-5-ylamino)- | 462.3 7.00
quinazolin-6-yl}-4,4-dimethyl-pent-1- .
yn-3-ol
88 I 4,4-Dimethyi-1-{4-(4-phenoxy- 424.2 7.89
phenylamino}-quinazolin-6-yl]-pent-1- .
yn-3-ol
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93 J 3-{4-(1-Benzyl-1H-indazol-5-ylamino)- | 475.2 4.42
quinazolin-6-ylethynyl]-piperidin-3-ol
94 J N,N-Diethyl-3-[6-(3-hydroxy-piperidin- | 444.3 3.74
3-ylethynyl)-quinazolin-4-ylamino}-
benzamide
95 J 3-[4-{4-Phenoxy-phenylamino)- 437.2 4.97
quinazolin-6-ylethynyl]-piperidin-3-ol
96 J 3-[4-(4-Benzyloxy-phenylamino)- 451.3 4.94
quinazolin-6-ylethynyl}-piperidin-3-ol
97 J 3-{4-(3-Chloro-4-phenoxy- 471.2 5.38
phenylamino)-quinazolin-6-ylethynyl]-
piperidin-3-ol
98 J 3-]4-(4-Benzyl-phenylamino)- 435.2 5.16
quinazolin-6-ylethynyl}-piperidin-3-ol
a9 J 3-[4-(1H-Indol-5-ylamino)-quinazolin- | 384.2 3.22
6-ylethynyl)-piperidin-3-ol
100 i 3-{4-(1-Benzenesulfonyl-1H-indol-5- 509.1 7.21
ylamino)-quinazolin-6-yl}-1-
cyclobutyl-prop-2-yn-1-ol
101 I 1-Cyclobutyl-3-{4-{1-(propane-2- 475.2 6.81
sulfonyl)-1H-indol-5-ylamino}-
quinazolin-6-yl}-prop-2-yn-1-ol
102 1 3-44-(3-Chloro-4-phenoxy- 456.2 8.1
phenylamino)-quinazolin-6-yl}-1-
cyclobutyl-prop-2-yn-1-of
103 l 1-Cyclobutyl-3-[4-(3-methyl4- 436.2 7.95
phenoxy-phenylamino)-quinazolin-6-
yl}-prop-2-yn-1-ol
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108 J 3-{4-(3-Methyl-4-phenoxy- 437.2 5.08
phenylamino)-quinazolin-6-ylethynyl]-
pyrrolidin-3-ol
109 J 3-4-(1-Benzyi-1H-indol-5-ylamino)- 474.2 5.00
quinazolin-6-yl}-1-pyrrolidin-2-yl-prop-
2-yn-1-ol
110 i 5-{4-(4-Benzyl-phenylamino)- 4492 7.03
quinazolin-6-yiethynyl]-4,4-dimethyl-
oxazolidin-2-one
111 t 4,4-Dimethyl-5-{4-(3-methyl-4- 465.2 7.17
phenoxy-phenylamino)-quinazolin-6-
ylethynyll-oxazolidin-2-one
112 ! 5-{4-(3-Chloro-4-phenoxy- 485.1 7.34
phenylamino)-quinazolin-6-ylethynyl}-
4,4-dimethyl-oxazolidin-2-one
113 [ 5-{4-(1-Benzyl-1H-indazol-5-ylamino)- | 489.2 6.00
quinazolin-6-ylethynyl]-4,4-dimethyl-
oxazolidin-2-one
114 | 5-{4-(1-Benzyl-1H-indol-5-ylamino)- 488.2 6.58
quinazolin-6-ylethynyl}-4,4-dimethyi-
oxazolidin-2-one
115 | 5-[4-(1-Benzenesulfonyl-1H-indol-5- 538.1 6.21
ylamino)-quinazolin-6-ylethynyi]-4,4-
dimethyl-oxazolidin-2-one
116 J 3-{4-(3-Chloro-4-phenoxy- 457.1 5.27
phenylamino)-quinazolin-6-ylethynyl]-
pyrrolidin-3-ol
117 J 3-[4-(1-Benzyl-1H-indazol-5-ylamino)- | 461.2 4.31
quinazolin-6-ylethynyl}-pyrrolidin-3-ol
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pyrrolidin-3-ol
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124 J 3-{4-(1-Benzyl-1H-indol-5-ylamino)- 474.2 4.92
quinazolin-6-ylethynyl]- piperidin-3-ol

125 J 3-{4-[3-Methyl-4-(pyridin-2- 466.2 4.14
yimethoxy)-phenylamino}-quinazolin-
6-ylethynyl}-piperidin-3-ol

126 J 3-{4-{1-(Propane-2-suifonyl)-1H-indol- | 490.1 4.46
5-ylamino}-quinazofin-6-ylethynyl}-
piperidin-3-ol

127 J 3-]4-(4-Phenoxy-phenylamino)- 437.2 5.08
quinazolin-6-yl}-1-pyrrolidin-2-yl-prop-
2-yn-1-0l

128 J 3-{4-(1-Benzyl-1H-indazol-5-ylamino)- | 475.2 4.45
quinazolin-6-yl}-1-pyrrolidin-2-yl-prop-
2-yn-1-ol

129 J 3-{4-[1-(Propane-2-sulfonyl)-1H-indol- | 490.2 4.52
5-ylamino}-quinazolin-6-yl}-1-
pyrrolidin-2-yl-prop-2-yn-1-ol

130 J 3{4-(4-Benzyloxy-phenylamino)- 451.2 4.99
quinazolin-6-yl}-1-pyrrolidin-2-yl-prop-
2-yn-1-ol

131 J 3-]4-{1-Benzenesulfony!-1H-indol-5- 524.2 4.94
ylamino)-quinazolin-6-yl}-1-pyrrolidin-
2-yl-prop-2-yn-1-ol

132 (0] 4-Amino-1-[4-(3-chioro-4-phenoxy- 459.1 541
phenylamino)-quinazolin-6-yl}-4-
methyl-pent-1-yn-3-o0l

133 J 3-]4-(3-Fluoro-4-phenoxy- 455.2 5.19
phenylamino)-quinazolin-6-ylethynyl}-
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g 138 J -{4-]4-(2-Methoxy-phenoxy)-3- 481.1 4.94
methyl-phenylamino]-quinazolin-5-
ylethynyl}-piperidin-3-ol
139 J 3-[4-(3-Methyl-4-o-tolyloxy- 465.2 5.50
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
140 L 3-{2-{4-(3-Methyl4-phenoxy- 455.2 4.93
phenylamino}-quinazolin-6-yi]-ethyl)-
piperidin-3-ol
141 J 3-{4-{3-Chloro-4-(pyridin-2- 486.0 4,38
ylmethoxy)-phenylamino]-quinazolin-
6-ylethynyl}-piperidin-3-ol
142 J 3-[4-(5-Methyl-6-phenoxy-pyridin-3- 452.0 4.70
ylamino)-quinazolin-6-ylethynyl)-
piperidin-3-of
143 L 3{2-{4-(4-Benzyl-phenylamino)- 439.2 4.81
quinazolin-6-yl]-ethyl}-piperidin-3-ol
144 t 5-[4-(3-Methoxy-4-phenoxy- 481.2 6.64
phenylamino)-quinazolin-6-ylethynyl}-
4 4-dimethyl-oxazolidin-2-one
145 i 1-Methyl-3-{4-(3-methyl-4-phenoxy- 465.2 5.34
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
146 L 3+{2-{4-(1H-indol-5-ylamino)- 388.3 286
quinazolin-6-yl]-ethyl}-piperidin-3-ol
147 | 3-{4-(3-Methoxy-4-phenoxy- 481.1 4.96
phenylamino)-quinazolin-6-ylethynyi}-
1-methyl-piperidin-3-of
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152 J Exo-$-3-[4-{3-Chloro-4-phenoxy- 4971 6.35

phenylamino)-quinazolin-6-ylethynyl]-
8-aza-bicyclo[3.2. 1]octan-3-ol

163 J Exo- p-3-[4-(3-Methoxy-4-phenoxy- 493.2 4.86
phenylamino)-quinazolin-6-ylethynyl]-
8-

aza-bicyclo[3.2.1)octan-3-o0!

154 J Exo- p-3-{4-(3-Methyl-4-phenoxy- 477.2 5.21
phenylamino)-quinazolin-6-ylethynyl}-
8-aza-bicyclo[3.2. 1)octan-3-0l

155 J Exo- p-3-{4-(4-Phenoxy- 463.2 4.96
phenylamino)-quinazolin-6-ylethynyi}-
8-aza-bicyclo{3.2.1]octan-3-ol

156 J {-)-3-[4-{3-Methyl-4-phenoxy- 451.2 5.22
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol

157 J (+)-3-{4-(3-Methyl-4-phenoxy- 4512 5.22
phenylamino)-quinazaiin-6-ylethynyl}-
piperidin-3-o!

158 J Endo-a-3-[4-(4-Phenoxy- 463.2 5.02
phenylamino)-quinazolin-6-ylethynyl}-
8-aza-bicyclo]3.2.1}octan-3-o0l

159 J 444-(3-Methoxy-4-phenoxy- 467.2 477
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-4-ol

160 J 4-[4-(3-Chloro-4-phenoxy- 471.1 5.26
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-4-ol

161 J 444-(3-Methyl-4-phenoxy- 451.2 5.09
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+1 1096:& -0) ?F) ! (@@m@-bFﬁl)\ﬁ'[“-(3-m8thyl-4-Phe"°XY'
O ) phenylamino)-quinazolin-6-yl}-prop-2-

yn-1-ol

166 J 1-(3-Aza-bicyclof3.1.0}hex-6-yl(1a, S5a, | 449.0 4.89
6a))-3-{4-(4-phenoxy-phenylamino)-
quinazolin-6-yi}-prop-2-yn-1-ol

167 J 3-]4-(4-Phenoxy-phenylamino)- 437.2 5.09
quinazolin-7-ylethynyl}-piperidin-3-ol

168 J 3-[4-(3-Methoxy-4-phenoxy- 467.2 4.97
phenylamino)-quinazolin-7-ylethynyi}-
piperidin-3-ol

169 J 3-{4-(3-Chloro-4-phenoxy- | 4714 5.48
phenylamino)-quinazolin-7-ylethynyi]-
piperidin-3-ol

170 J 3-[4-(3-Methyl-4-phenoxy- 451.2 5.35
phenylamino)-quinazolin-7-ylethynyl]-
piperidin-3-ol

171 0 4-Amino-1-[4-(3-methoxy-4-phenoxy- | 455.2 4.91
phenylamino)-quinazolin-6-yl}-4-
methyl-pent-1-yn-3-ol

172 o) 4-Amino-4-methyl-1-{4-(3-methyl-4- 439.2 5.26
phenoxy-phenylamino)-quinazolin-6-
yi}-pent-1-yn-3-ol

173 J 3-{4-(3-Ethynyl-phenylamino)- 369.2 411
quinazolin-6-ylethynyl]-piperidin-3-ol

174 J 3-{4-(3-Chioro-4-fluoro-phenytamino)- | 397.1 443
quinazolin-6-ylethynyl]-piperidin-3-ol

175 J [6-{(4-Amino-tetrahydro-pyran-4- 451.2 543




+10 + 10%& ()-0 + 10%& ()-0 + 10%& ()-0 + 10%& ()-0

+1 10%:€& ()-0) ?F) | GOGGGEYVESRIV  +! 10%#&' () -0 +! 10* ()-0 +'2b0f(ﬂ@&zdoh 0

+110%#& ()-0 +! 10%t& ()0) ?F) ! @GAAAAAR-bFSR1v  +! 10 W 109%&' () -

+1109%#& ()-0 +! 10%#& ()-0 +! 109%& ()-0 + 10%& () - O)OF)I@@@% v

+110 + 10%Q8Y¢4728 41 10%1& ()-0 + 10%:& ()-0 +! 10%& ()-0 934

+1 109%#8& () -0) ?2F) | AAA A2ABA=AVVESRLY  +! 10%#& () -0 +! 10%t&' ()-0 + 10%¢& ()-0
+110%t&' ()-0 +! 10%t&' ()-0) ?F) | =A>A?AG@JAeAf A~bFsRlv  +! 10 +! 10%t& () -0

+1 109%¢&' ()-0 +! 10%t& ()-0 +! 10%t& ()-0

+1 10%¢& () - 0) ?F) | f AQAhAI AWAXAYA~DFsR1v  +1 10 +! 10%& ()-0 +! 10%& ()-0
+110%#& ()-0 (-0 =+t NTAYY W/-vvosra Fr1Io9r&—) -0
+110%& ()-0 M1 100%&|()-0 + l’% ',fé’“;ﬁ“é;‘g“};% ) 70y 1F) | AAMMARAA~bFSRLV

. 4110 +109%&|()-0 +|10%& ()) o WETTIAY ()-0 +! 10%¢&'()-0

+1 10%¢& () - 0) {75! AAAAARA~DFSRBV4-ARnQetianfaIoapgiabH- 0 1143095 & [5.49
+1 10968 () -0 [+1 109%#&:|() - 0 +! | YRMSyINQuirRyShFyLyMApBBORY V6SR1V  f+ 10%& ()]0

. +1 10%#& ()-0 |+ 10%#&'|()-0 +!{Fheaydaminey
+1 109%¢&" () - 0) BB Bl BNBNB~hEsRI \/ +110 +] 100684\ -Q 4l 10048 ()-D

+11006:& () -0 [#{o%e () -0 +1 %?’ ?& lﬂj’? bt %glséﬁﬁ%%—bFsﬂQ/ +110

+1109%+& ()-0 | +! 10%¢4 ()-0 4!
+1 10%t&' () - 0)|?F) ! dBefi BkBBBH 165? () 0 + 109%t& ()0 + 10%¢&{ ()-0

+1 10%#& () - 0 Rt &10)-0) 7H) mrrﬁw [0 T 3P & ()5.35

+1 10%#&' () -0 [+! 10%+&|()-0 +! mw&ng telh yriyl-dih &m vi)0) PF) | BBBHBBB~bFsR1v
+110 +! 10%t&[()-0 +!|10%t& ()emine+! 10%& ( ) 0 +! 10%#& ()-0

+1 10%#&' () -~0)2E) ! BBBRBBBBCSRIv 10% #& () - _S10% #& () -#

, S109% #& () - 1074.0#10#4 9+ 1094 &3Metry F%n@%@e@yl)a@aq haIY | 5.71
“110% #& () - 1#3Pr1'S 1 10% #&P ;;1"- Vg yRhRRapolin-4 | 10p4 #8& () -1
“110% #& () - 11COWCXCYEZC G G Pe 1109 #& ()-1 "1 10ps #& ()1

110% #& () - P13 (4-Phenoxy-phenyl)-(6-pipendin-2- | 4212 | 5.32

ylethynyl-quinazolin-4-yi)-
amine

181 J (3-Chloro-4-phenoxy-phenyl)-(6- 455.0 5.84
piperidin-2-ylethynyl-quinazolin-4-yl)-
amine

182 J 3-l4-(4-Phenoxy-phenylamino)- 451.2 5.16
quinazolin-6-yl}-1-piperidin-2-yi-prop-
2-yn-1-ol

183 J 3-{4-(3-Methyl-4-phenoxy- 465.2 5.44

phenylamino)-quinazolin-6-yl}-1-
piperidin-2-yl-prop-2-yn-1-ol

184 J 3-[4-(3-Chloro-4-phenoxy- 485.1 5.58
phenylamino)-quinazolin-6-yl}-1-
piperidin-2-yi-prop-2-yn-1-ol

185 J 3-[4-(3-Methoxy-4-phenoxy- 481.2 5.0
phenylamino)-quinazolin-6-yi}-1-
piperidin-2-yl-prop-2-yn-1-ol

186 J {(4-Phenoxy-phenyl)-(6-piperidin-3- 421.2 5.27
ylethynyl-quinazolin-4-yl)-amine

187 J (3-Methoxy-4-phenoxy-phenyl)-(6- 451.2 5.21
piperidin-3-yiethynyl-quinazolin-4-yl)-
amine

188 J (3-Chioro-4-phenoxy-phenyl)-(6- 455.0 5.79
piperidin-3-ylethynyl-quinazolin-4-yl)-
amine

189 J 3-{4-(4-Phenoxy-phenylamino)- 451.0 5.00
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194 ] 4-{4-(3-Chloro-4-phenoxy- 485.0 347
phenylamino)-quinazolin-6-ylethynyl}-
1-methyl-piperidin-4-ol
195 l 4-{4-(3-Methoxy-4-phenoxy- 481.0 4.81
phenylamino)-quinazolin-6-ylethynyi}-
1-
methyl-piperidin-4-ol
196 { N, N-Diethyl-3-{6-(4-hydroxy- 4453 466
tetrahydro-pyran-4-ylethynyl)-
‘quinazolin-4-ylamino]-benzamide
197 A (3{3-{4-(1-Benzenesulfonyl-1H-indol- | 5§50.3 5.38
5-ylamino)-quinazolin-6-yl]-prop-2-
ynyl}-3-aza-bicyclo[3. 1.0}hex-6-yl)-
methanol
198 I 4-{4-{1-(Propane-2-sulfonyi)-1H-indol- | 491.2 5.66
5-ylamino}-quinazolin-6-ylethynyl}-
tetrahydro-pyran-4-ol
199 | 4-{4-(1H-Indol-5-ylamino)-quinazolin- | 385.2 422
6-ylethynyl]-tetrahydro-pyran-4-ol
200 A 1-Methyl-3-]4-(4-phenoxy- 4513 5.04
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
201 J 3-{4-(3-Chloro-4-phenoxy- 471.0 5.40
‘ phenylamino)-quinazolin-6-yl}-1-
pyrrolidin-2-yl-prop-2-yn-1-ol
202 ! 1-[4-(1-Benzenesulfonyi-1H-indol-5- 430.1 7.57
ylamino)-quinazolin-6-yl}-pent-1-yn-3-
ol
203 | 1-{4-[1-(Propane-2-sulfonyl)-1H-indol- | 449.2 6.28
5-ylamino)-quinazolin-6-yl}-pent-1-yn-
3-ol
204 l 1-{4-(3-Chloro-4-phenoxy- 430.1 7.57
phenylamino)-quinazolin-6-ylj-pent-1-
yn-3-ol



1100 #& ()-1 110% #& () - 1#3PN FFFEFFF[ 2+1 "1 10% #& 1 10% #& () - 1#3P"! (
11008 #& ()-1 “110% #5g) -1 "1 10% #& ()-1 "1 10% #&a) - 1FGEEGG G
V1109 #8& ()-1 " 110% #6®) -1 "1 10% #& () - 1#3P"! ﬁm#&'() 1 ‘ﬂ‘&ﬁ@()-l
“1109% #& () - 1" GHGBG GHONGSG @1 " ! 10% #& ° 1109% #& ()-1 ! 10% #& )il

" 11096 #3Q P0/44728 10% #& () - L#3PN "1 109% #& () - 1SGTQUG| G G GCCi#3/01934
“1109 #&#3PN C110% #& ()-1 “110% #& ()-1 " 110% #& ()-1

“110% #& () - 1#3P° ~GRREGGGHhHHL | 10% #&#%1 10% #& () - 1#3PN1 " 110% #& () -1
1100 #& ()-1 “110% #8& ()-1 " 110% #& ()- 1GECGGCG _?+1 "1 10% #&
1100 #& ()-1 °110% #& () - 1#3P"! 110%#&,() 1 °110% #& ()-1
‘:18% ﬁg 8-12%% h 10%1# '@“efwemw‘@nle Lot ”ﬂ:‘?thiC%*P #3PN
110% #& ()§1 "1 109 #& () - nj_(q %&U't‘azm%lpe"”' '
110% #& () E#3PAHHHHDE- "“ Q0RO AR~ —H] PN
‘!10%#&'8 1967 1 10bh #&' (- D) Vﬁ% #ﬁ(’)“LH | Hr HHED, 1
10w # 1 OF T T I0%y%s8 - £ ,ﬁ%.:g) T#3FeE 2 TTJLW_(_)_I_

! L 1p%a7& O FTO% 7 R 3

“110% #& () } THHHHHHHCG, 1 |l ghiad Jyxy &n(a)d)l llc%#&'() 17110% #§ ()-1
"110% #& () (2P~ ([T 1 10% %&4@-63%Hr&=lbﬂdnb*ﬁalne%&P 46610 R) - 1
110% #& ()} 1 "1 10% #& () -|pherybbidopauinazolibHPethynyl-l )| * | +1 11 RH, 1 #3PA!
“110% #& () p1#3PAL 1 10% #&ipenidint3-of | 1004 #&' () -1 "1 1004 #&' (¥-1
110% #& ()} 2% K Q\waw?n{gnﬁ&(f Mzg‘xxg%r#g;ﬂ I 989R#& (P-19#3PN!
11098 42 (VF1 1100k #g: o e AN 1
| 10% #& () 1 "1 10% #& () J@Yny'g%‘e 9lapp PridiirihLo| 1 10% #& () -1

TT10% #& () — 1 Q044 — W&'{ 4
110% #& ()} 2_[‘|°||||||Ji\801 A %n% e The % ()- 151008 #&]()-1
“110% #& ()F 1#3PM UL | Bheady T DT Bog ner () - 1[#3Pn

1 10% #& ()fAar TITQW #& (JahmifcAi@Rnénoxy- | 107 744403111 | hde &I 0D,
TT10% # ! 1PW H& ()-1 ! A( %e#&aéahoﬂqu:da&& HentLHBPA T 10% #& () -1
TT10% #& ()pl&J+, J-INJQIPIe@oll ' 10% # ! 10% #& ()-1
212 J 4-Amino-1-[4-(3-chloro-4-phenoxy- 445.2 5.27
phenylamino)-quinazolin-6-yl}-pent-1-
yn-3-of
213 J 4-Amino-1-{4-[1-(propane-2-sulfonyl)- | 464.1 4.37
1H-indol-5-ylamino]-quinazolin-6-yl}-
pent-1-yn-3-o}
214 J 4-Amino-1-{4-[4-(3-fluoro-phenoxy)-3- | 443.2 5.25
methyl-phenylamino}-quinazolin-6-yl}-
pent-1-yn-3-ol
215 J 3-{4-]4-(4-Fluoro-phenoxy)-3-methyl- | 469.2 5.28
phenylamino}-quinazolin-6-ylethynyl}-
piperidin-3-of
216 J 3-{4-]4-(2-Fluoro-phenoxy)-3-methyl- | 469.2 5.22
phenylamino]-quinazolin-6-ylethynyi}-
piperidin-3-ol
217 J 3-{4-(3-Methoxy-4-phenoxy- 467.2 4.85
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
218 J 3-{441-(3-Fluoro-benzyl)-1H-indazol- | 493.2 423
5-ylamino}-quinazolin-6-ylethynyl}-
piperidin-3-of
219 J 3-{4-[1-(3-Methoxy-benzyl)-1H- 505.11 4,41
indazol-5-ylamino}-quinazolin-6-
ylethynyl}-piperidin-3-ol
220 J 3-{4-{1-(3-Methyl-benzyl)-1H-indazol- { 489.2 4.70
5-ylamino}-quinazolin-6-ylethynyl)-
piperidin-3-ol
221 J 3-{4-[1-(2-Fiuoro-benzyl)- 1H-indazol- | 493.2 4.47
5-ylamino}-quinazolin-6-ylethynyl}-
piperidin-3-ol
222 J 2-Chloro-N,N-diethyl-4-[6-(3-hydroxy- | 478.2 4.08
piperidin-3-ylethynyl)-quinazolin-4-
ylamino}-benzamide
223 J 3-4-(3-Bromo-4-phenoxy- 5616.0 5.41
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
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230 J 3-]4-(4-Benzenesulfonyl- 485.1 449
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol

231 J 3-{4-{4-Benzenesulfinyl-phenylamino)- | 469.1 3.89
quinazolin-6-ylethynyll-piperidin-3-ol
232 J 3-{4-(4-Benzenesulfonyl-3-methyl- 499.1 4.65
phenylamino)-quinazolin-6-ylethynyl]-
piperidin-3-ol

233 J 3-{4-(4-Cyclopentyloxy-3-methyl- 443.2 5.30
phenylamino)-quinazolin-6-ylethynyl)-
Piperidin-3-ol

234 Jd 3-[4-(4-Cyclobutoxy-3-methyl- 429.2 497
phenylamino}-quinazolin-6-ylethynyi]-
piperidin-3-ol

235 J 5-16-(3-Hydroxy-piperidin-3-ylethynyl)- | .462.2 4.86
quinazolin-4-ylamino}-2-phenoxy-
benzonitrile

236 J 3-{4-(4-Cyclohexyloxy-3-methyi- 457.3 5.62
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol

237 J 3-{4-(4-Phenylamino-phenylamino)- 436.2 4.58
quinazolin-6-ylethynyl}- piperidin-3-o!
238 J 3-{4-(3-Phenyl-1H-indazol-6-ylamino)- | 461.2 3.86
quinazolin-6-ylethynyi}]- piperidin-3-ol
239 ! 4-{4-(3-Methyl-4-phenoxy- 410.2 1.22
phenylamino)-quinazolin-6-yi}-2-
methyl-but-3-yn-2-ol

240 i 4-{4-(3-Chloro-4-phenoxy- 430.1 7.39
phenylamino)-quinazolin-6-yl}-2-
methyl-but-3-yn-2-ol

241 ! 4-[4-(3-Methoxy-4-phenoxy- 426.2 6.67
phenylamino)-quinazolin-6-yl]-2-
methyl-but-3-yn-2-o0l

242 | [6-(3-Methyi-but-1-ynyl)-quinazolin-4- | 394.2 9.08
ylH3-methyl-4-phenoxy-phenyi)-
amine

243 | (3-Methoxy-4-phenoxy-phenyl}-{6-(3- | 410.2 8.47
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+1109% & () - O quinazolin-4-yl}-(3-methoxy-4-
phenoxy-phenyl)-amine

249 J [6-(3-Amino-3-methyl-but-1-ynyl)- 429.1 5.56
guinazolin-4-yl}-(3-chioro-4-phenoxy-
phenyl)-amine

250 J {6-(3-Amino-prop-1-ynyl)-quinazolin- | 367.2 4.78
4-yl)-(4-phenoxy-phenyl)- amine
251 J [6-(3-Amino-prop-1-ynyl)-quinazolin- | 381.2 5.09
- 4-yl)-(3-methyl-4-phenoxy-phenyl)-
amine

252 J [6-(3-Amino-prop-1-ynyl)-quinazolin- | 397.2 4.72
4-yi}-(3-methoxy-4-phenoxy-phenyl)-
amine

253 J [6-(3-Amino-prop-1-ynyl)-quinazolin- | 401.1- 5.28
4-yl)-(3-chloro-4-phenoxy-phenyl)-
amine

254 J [6-(3-Methylamino-prop-1-ynyl)- 381.2 5.05
qumazol|n-4-y|]-(4-phenoxy-phenyl)
amine

255 J [6-{3-Methylamino-prop-1-ynyl)- 395.2 5.32
quinazolin-4-yl]-(3-methyi-4-phenoxy-
phenyl)-amine

256 J (3-Methoxy-4-phenoxy-phenyl)-{6-(3- | 411.2 4.87
methylamino-prop-1-ynyl)-quinazolin-
4-yll-amine

257 J (3-Chioro-4-phenoxy-phenyl)-[6-(3- 4151 5.45
methylamino-prop-1-ynyl)-quinazolin-
4-yll-amine

258 A [6-(3-Dimethylamino-prop-1-ynyl)- 409.3 5.94
quinazolin-4-yl}-(3-methyl-4-phenoxy-
phenyl)-amine

259 J 3-{4-{3-Ethyl-4-phenoxy- 465.2 5.54
phenylamino)-quinazolin-6-ylethynyl)-
piperidin-3-ol

260 J 3{4-(3-Methyl-4-p-tolyloxy- 465.2 5.52
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-o!

261 J 3-{4-(3-Hydroxy-4-phenoxy- 453.1 4.34
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
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phenylamino)-quinazolin-6-yiethynyi}-
piperidin-3-ol

268 J 3-{4-(4-Pyridin-2-yimethyl- 436.2 3.59
phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol

269 J 2-Amino-1-{4-{3-methyl-4-phenoxy- 465.1 5.45
phenylamino)-quinazolin-6-ylethynyl}-
cyclohexanol

270 J 2-Amino-1-f4-(3-methoxy-4-phenoxy- | 481.2 5.10
phenylamino)-quinazolin-6-ylethynyl}-
cyclohexanol

271 J 1-Methylamino-4-{4-(3-methyl-4- 425.2 5.08
phenoxy-phenylamino)-quinazolin-6-
yi}-but-3-yn-2-ol

272 J 4-[4-(3-Methoxy-4-phenoxy- 441.2 4.76
phenylamino)-quinazolin-6-yi}-1-
methylamino-but-3-yn-2-0l .
273 A (3-Methyl-4-phenoxy-phenyl)-[6-(3- 450.0 525
piperazin-1-yl-prop-1-ynyl)-quinazolin-
4-yl]-amine

274 A (3-Methyl-4-phenoxy-phenyl)}-{6-(3- 435.0 5.95
pyrrolidin-1-yi-prop-1-ynyl)-quinazolin-
4-yl}-amine

275 A (3-Methoxy-4-phenoxy-phenyl)-[6-(3- | 466.3 4.95
piperazin-1-ylprop-1-ynyl)- quinazolin-
4-ayl}-amine

276 ) 3-{4-(3-Methyi-4-phenoxy- 477.2 5.31
phenylamino)-quinazolin-6-ylethynyl}-
1-aza-bicyclo[2.2.2]octan-3-0l

277 J 3-{4-{4-(2,6-Difluoro-phenoxy)-3- 487.0 5.22
methyl-phenylamino}-quinazolin-6-
ylethynyl}-piperidin-3-ol

278 A {6-[3{6-Amino-3-aza- 462.3 5.38
bicycio[3.1.0}hex-3-yi(1a, 5a, 6a))-
prop-1-ynyi]-quinazolin-4-yl}-(3-
methyi-4-phenoxy-phenyl)-amine

279 A (3-Methyi-4-phenoxy-phenyl)}-[6-(3- 451.0 727
morpholin-4-yl-prop-1-ynyl)-
quinazolin-4-yl]-amine
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phenylamino)-quinazolin-6-yl]-prop-2-
ynyl}-pyrrolidin-3-ol
286 K {3-Methyl-4-phenoxy-phenyl)-{6-(1- 449.5 5.86
methyl-piperidin-3-ylethynyl)-
quinazolin-4-yll-amine
287 A (1<{3-{4-(3-Methyl-4-phenoxy- 465.3 5.51
phenylamino)-quinazolin-6-yl}-prop-2-
_ynyl}-pyrrolidin-2-yl)-methanol
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phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-piperidin-2-yl)-methanol
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290 A 2-(Methyl{3-{4-(3-methyl-4-phenoxy- | 439.1 5.45
phenylamino)-quinazolin-6-yl)-prop-2-
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295 K 4-{4-(3-Methoxy-4-phenoxy- 467.9 6.23
phenylamino)-quinazolin-6-ylethynyl)-
tetrahydro-pyran-4-ol
296 A 4-Methyl-2-{3-[4-(3-methyi-4-phenoxy- | 481.0 5.99
phenylamino)-quinazolin-6-yi}-prop-2-
ynylamino}-pentan-1-ol
297 A 3-{3-]4-(3-Methyl-4-phenoxy- 495.0 4.94
phenylamino)-quinazolin-6-yl]-prop-2-
ynylamino}-propane-1,2-diol




[110%6& ()-171 [!110%& ()-171 [!10%& ()-17 [!10%& ()- 1SSSSSSSShF* /|
[11096& ()- 171 [11096& ()-19% 29 [~ [ 1096& () - 1" aal | 1096& ()17
[11098& ()- 17 [!10%5&#-1STTTTT T =~ [ 1096~ @ 10968 () -2Puly 2003
[11096& ()-1) 2% 1~ [ 1 R09%6& ()- 1171 [!1098& ()- 171 [! 1098& () -1

T T-T2T3]4 —x Al [110967 [ 1096& ()- 17 [! 109$& ()-1)?
[|1o%&%&§*‘ﬁw I10WE$&'()-1A|[[|10%&(%) 15T%T\T] TAT()T T%apéﬁ’fﬁs’[g{"i”‘ AL A
[11096& ()-171 [110%6& ()-1) 2% Al [ 10%6&4() - 1A [ T0%& () - 17

[1109%6& ()-1 TnToTpTqTuTwr}] =*A1 [! 1098~ [! 10968 ()- 171

[11096& ()-1)2% Al [1109%& ()- 1A [!109%8& () - 17

[! 1096& ()- IWTTTTTTTuY=+"1 [1109%" [!10%& ()- 171 [! 10%& ()-1) 2% Al

[!1098& ()-1 ‘H:ﬁuﬂ(@myu-pﬂehuyll T} aE]2ba BT 10086 "1
[11098& ()-1 PHaYihinb -quidBlin(e) yifdtdp-3-! 1096B& () 17
[11098& ()-1 mi}@wroh{!me_—@%&b@ls 17| adid 1098& ()| 1) 2% A
[11098& ()-1 B %};@9&& QO =1TTUUU U YE*A] [ 0954 |
[1109& ()- 1299 1 10%p% () - 1) BPgathyi-4 h&m&!‘vﬂ B [ 1 10%8% ()-8
[11098&" ()- 1U1U2uU3ua|sUs Uy aagmg'z' ;& cyleynyl 10058 () - 171

[ 10%6& () - 1)-2900-2+—-369%8 R (104

[ 1008 () - 16300EUFUuMy | S u',,;azg‘& ,d}[mgm&“ 1943|810
[11096& ()-1) 2% Al [ ! 10958 fhbnddylph

[ 1098& () - VUL USEKR UUUUYE.’HY&IM&%W) pipbAdIVEE ()} 4791 584
[110%& ()- 1) 2% Al ! 10%& )Qe)hyﬁ?l]—qm[sdai&%l((b-rﬂéﬁyu-

[11096& () - fuUUUUUULL aE* A || ghe@o@phenyl)-amide0¥B& () - 17 [ 1098& () - 1) 2%(! "
[!110968&" ()- 1°302[ | 109 () - 11’\1-{3 4-1BY@IhoXyr4-phenoioUU) | =}809. | 1.Q%=T|
[1109& ()-1 [ 10988 () - 1) e}gm'anpm )aynagalin-Eyll-prop-2r 1 1 096& ()]- 171
[11096& ()-1 q’PY é{P‘ ner4y6aee ; 1712994 10988 ()- 1) 29! 7|
[11098& () - PSRy AR NAA 4

(110068 ()1 )éﬂ%ﬁﬁﬂf%& dekal! | e (o
[11098& ()-1 i wirer [11098&] () - 1) 2% {1
[1109& ()- (1-4{3-]4-(3-Methoxy-4-phenoxy- 495.3 4.99

phenylamino)-quinazolin-6-yl}-prop-2-
_ynyl}-piperidin-4-yl)-methanof

305 A {(6-[3-(4,4-Dimethoxy-piperidin-1-yl)- 509.2 7.33
prop-1-ynyi]-quinazolin-4-yi}-(3-
methyi-4-phenoxy-phenyl)-amine
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yl)-prop-1-ynyl]-quinazolin-4yl}-(3-
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phenoxy-phenylamino)-quinazolin-6-
ylethynyl]-piperidin-3-ol

315 A {6-[3-(2,5-Diaza-bicycio[2.2.1]hept-2- | 478.2 4.92
yl)-prop-1-ynyli}-quinazolin-4-yl}-(3-
methoxy-4-phenoxy-phenyl)-amine
316 A {6-{3-(6-Dimethylamino-3-aza- 506.1 5.28
bicyclo[3.1.0}hex-3-yl(1a, 5a, 6a))-
prop-1-ynyil-quinazolin-4-yi}-(3-
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325 J 5-Hydroxymethyl-3-[4-(3-methoxy-4- 482.9 472
phenoxy-phenylamino)-quinazolin-6-
ylethynyl]-pymrrolidin-3-ol

326 A 1-{3-[4-(3-Methyl-4-phenoxy- 478.3 6.43
phenylamino)-quinazolin-6-yl)-prop-2-
ynyl}-piperidin-4-one oxime

327 J 2-Hydroxymethyl-3-{4-(3-methyl-4- 482.0 6.13
phenoxy-phenylamino)-quinazolin-6-
ylethynyl]-tetrahydro-pyran-3-ol

328 A 4-{3-[4-(3-Methyl-4-phenoxy- 522.1 7.78
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-piperazine-1-carboxylic acid
ethyl ester

329 A 4-3-[4-(3-Methoxy-4-phenoxy- 538.3 7.16
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl)-piperazine-1-carboxylic acid
ethyl ester

330 J 4-Hydroxy-4-{4-{3-methoxy-4- 496.1 4.70
phenoxy-phenylamino)-quinazolin-6-
ylethynyl}-pyrrolidine-2-carboxylic acid
amide

331 J 4-{4-(3-Chloro-4-phenoxy- 500.2 5.21
phenylamino)-quinazolin-6-ylethynyl]-
4-hydroxy-pyrrolidine-2-carboxylic
acid amide

332 J 4-Hydroxy-4-{4-(3-methyl-4-phenoxy- | 480.3 5.03
phenylamino)-quinazolin-6-ylethynyl}-
_pymrolidine-2-carboxylic acid amide
333 A N-{3-]4-{3-Methyi-4-phenoxy- 459.0 6.85
phenylamino)-quinazolin-6-yi]-prop-2-
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340 A 4-{3-{4-(3-Methyl4-phenoxy- 507.3 6.12
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-piperazine-1-carboxylic acid
methylamide
KLY A 4-{3-{4-(3-Methoxy-4-phenoxy- 523.2 5.64
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-piperazine-1-carboxylic acid
methylamide
342 A {6-[3-(4-Methanesulfonyl-piperazin-1- | 544.1 6.54
yl)-prop-1-ynyl}-quinazolin-4-yf}-(3-
methoxy-4-phenoxy-phenyi)-amine
343 J 2-Hydroxymethyl-4-{4-(3-methyl-4- 482.3 5.85
phenoxy-phenylamino)-quinazolin-6-
ylethynyi}-tetrahydro-pyran-4-ol
344 J 2-Hydroxymethyi-4-{4-(3-methoxy-4- 498.3 5.43
phenoxy-phenylamino)-quinazolin-6-
ylethynyi]-tetrahydro-pyran-4-ol
345 J 4-{4-(3-Chloro-4-phenoxy- 502.2 6.04
phenylamino)-quinazolin-6-ylethynyl}-
2-hydroxymethyi-tetrahydro-pyran-4-ol
346 A {6-{3-{1,1-Dioxo-1&-isothiazolidin-2- 485.3 7.30
yl)-prop-1-ynyl}-quinazolin-4-yf}~(3-
methyl-4-phenoxy-phenyl)-amine
347 A {6-[3-(1,1-Dioxo-18-isothiazolidin-2- 501.3 6.69
yl)-prop-1-ynyl]-quinazolin-4-yl}-(3-
methoxy-4-phenoxy-phenyl)-amine
348 [ N-{3-{4-(4-Phenoxy-phenylamino)- 409.0 6.03
quinazolin-6-yl}-prop-2-ynyi})-
acetamide
349 | N-{3-{4-(3-Chloro-4-phenoxy- 4429 6.55
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-acetamide
350 A {6-{3-(1,1-Dioxo-1&-thiomorpholin-4- | 515.2 6.40
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355 J [4-(3-Fluoro-phenoxy)-3-methyl- 453.4 5.75
phenyl]-(6-piperidin-3-ylethynyl-
quinazolin4-yl)-amine
356 i N-Methyi-N-{3-{4-(4-phenoxy- 423.3 6.53
phenylamino)-quinazolin-6-yl)-prop-2-
ynyl}-acetamide
357 | N-Methyl-N-{3-]4-(3-methyl-4- 437.3 6.86
phenoxy-phenylamino)-quinazolin-6-
yl)-prop-2-ynyl}-acetamide
358 ( N-{3-{4(3-Chloro-4-phenoxy- 457.3 7.0
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-N-methyl-acetamide
359 | 2,2-Dimethyl-N-{3-{4-(3-methyl-4- 465.0 7.57
phenoxy-phenylamino)-quinazolin-6-
yl}-prop-2-ynyl}-propionamide
360 Jd (3-Methyl-4-phenoxy-phenyl)-(6- 421.3 543
pyrrolidin-3-yiethynyi-quinazolin-4-yi)-
amine
361 J [4-(2-Fluoro-phenoxy)-3-methyi- 439.0 5.39
phenyl}-{6-pyrrolidin-3-ylethynyl-
quinazolin4-yl)-amine
362 J {3-Chloro-4-phenoxy-phenyl)-(6- 441.0 5.61
pyrrolidin-3-ylethynyl-quinazolin-4-yl)-
amine
363 J (3-Methoxy-4-phenoxy-phenyl)-(6- 437.1 5.06
pyrrolidin-3-ylethynyl-quinazolin-4-yl)-
amine
364 i 2-Chloro-N-{3-{4-(3-methyl-4- 457.0 7.00
phenoxy-phenylamino)-quinazolin-6-
yll-prop-2-ynyi}-acetamide
365 | Cyclopropanecarboxylic acid {3-[4-(3- | 449.1 6.97
methyl-4-phenoxy-phenylamino)-
quinazolin-6-yl}-prop-2-ynyl}-amide
366 i N-{3-{4-(3-Methyl-4-phenoxy- 4371 6.74
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-propionamide
367 | 2-Methoxy-N-{3-[4-(3-methyi-4- 4532 6.69
phenoxy-phenylamino)-quinazolin-6-
yl}-prop-2-ynyl}-acetamide
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373 J 4-Hydroxy-4-[4-(3-methyl-4-phenoxy- | 494.0 5.18
phenylamino)-quinazolin-6-ylethynyl]-
pyrrolidine-2-carboxylic acid
methylamide

374 N (3-Methyl-4-phenoxy-phenyl)-(6- 436.3 5.40

piperidin-3-ylethynyl-pyrido[3,4-
dlpyrimidin-4-yl)-amine
375 N {3-Methyl-4-phenoxy-phenyl)-(6- 436.3 5.32
piperidin-4-ylethynyl-pyrido{3,4-
d)pyrimidin-4-yl)-amine

376 J (3-Methoxy-4-phenoxy-phenyl)-(6- 451.3 5.17
piperidin-4-ylethynyl-quinazolin-4-yl)-
amine

377 J (3-Chloro-4-phenoxy-phenyl}-(6- 455.0 5.73
piperidin-4-ylethynyl-quinazolin-4-yl)-
amine

378 J {3-Methyl-4-phenoxy-phenyl){(6- 435.1 5.56
piperidin-4-ylethynyl-quinazolin-4-yl)-
amine

379 A 3(S)-{4-(3-Methyl-4-phenoxy- 492.3 7.15
phenylamino)-quinazolin-6-ylethynyl}-
piperidine-1-carboxylic - acid
methylamide

380 I 3(S})-[4-(3-Methoxy-4-phenoxy- 509.4 6.65
phenylamino)-quinazolin-6-ylethynyl}-
piperidine-1-carboxylic acid
methylamide

381 | N-{1,1-Dimethyl-3-]4-(3-methyi-4- 505.0 8.15 "
phenoxy-phenylamino)-quinazolin-6-
yl}-prop-2-ynyl}-2,2,2-trifiuoro-
acetamide

382 J {+)-(3-Methyl-4-phenoxy-phenyl)-(6- 435.3 5.61
piperidin-3(R)-ylethynyl-quinazolin-4-
yl)-amine

383 I N-{1,1-Dimethyi-3-{4-(3-methyl-4- 451.2 7.00
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389 J (6-Azetidin-3-ylethynyi-quinazolin-4- 407.3 5.31
yb)-(3-methyl-4-phenoxy-phenyi)-
amine
390 | N-{1-Methyl-3-{4-(3-chloro4-phenoxy- | 456.9 6.84
phenylamino)-quinazolin-6-yl)-prop-2-
_ynyi}-acetamide
391 l N-{1-Methyl-3-[4-(3-methyl-4- 437.1 6.65
phenoxy-phenylamino)-quinazolin-6-
yl]-prop-2-ynyl}-acetamide
392 i N-{3-{4-(3-Methyi-4-phenoxy- 4228 6.36
phenylamino)-quinazolin-6-yl}-prop-2-
ynyl}-acetamide
5
Utilizing method | and the appropriate starting materials (prepared according -to
methodology known in the art), the following compounds (and pharmaceutically acceptable
saits and solvates thereof), which are part of the present invention, may be prepared:
1-{3{4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl]-azetidin-1-yl}-
10 ethanone
1-{3-[{4-(3-Methoxy-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-azetidin-1-yl}-
ethanone
1-{3{4-(3-Chloro-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl]-azetidin-1-yl}-
ethanone
15 [6-(1-Methanesulfonyl-azetidin-3-ylethynyl)-quinazolin-4-yi]-(3-methyl-4-phenoxy-
phenyl)-amine
[6-(1-Methanesulfonyl-azetidin-3-ylethynyl)-quinazolin-4-yl}-(3-methoxy-4-phenoxy-
phenyl)-amine
[6-(1-Methanesulfonyl-azetidin-3-ylethynyl)-quinazolin-4-yl}-(3-chloro-4-phenoxy-
20 phenyl)-amine

[6-(1-Methanesulfonyl-pyrrolidin-3-ylethynyl)-quinazolin-4-ylj{3-methyl-4-phenoxy-

phenyl)-amine
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25 4-yl}-amine
[7-(2-Methoxy-ethoxy)-6-pzpendm-3—ylethynyl-qumazolm-4-yl]-(3-methoxy-4-phenoxy—
phenyl}-amine .
3-[7-(2-Methoxy-ethoxy)}-4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-
piperidin-3-ol
30 3-{7-(2-Methoxy-ethoxy)-4-(3-chloro-4-phenoxy-phenylamino)-quinazoiin-6-ylethynyl}-
piperidin-3-ol
3-{7-(2-Methoxy-ethoxy)-4-(3-methoxy-4-phenoxy-phenylamino)-quinazolin-6-
ylethynyl}-piperidin-3-ol
3-[7-Methoxy-4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyi]-piperidin-3-

35 o
3-{7-Methoxy-4-(3-chloro-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl)-piperidin-3-
ol
3-{7-Methoxy-4-(3-methoxy-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-piperidin-
3-of
40 (6-Azetidin-3-ylethynyl-quinazolin-4-yl)-(3-methoxy-4-phenoxy-phenyl)-amine

(3-Methyl-4-phenoxy-phenyl)-(6-morpholin-2-ylethynyl-quinazolin-4-yl}-amine
(3-Methoxy-4-phenoxy-phenyl)-(6-morpholin-2-ylethynyl-quinazolin-4-yl)-amine
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D 109% &1 ) - 0) 7BIA represents a fused 5, 6 or 7- ered ring optionally containing 1 to 4
heteroatoms which may be the same or different and which are selected from -N(R")-, O, and

mem

S(0);, wherein j is an integer from 0 to 2, the fused ring containing a total of 1, 2 or 3 double
bonds inclusive of the bond in the pyridine or pyrimidine ring to which it is fused wherein the R’
group attached to the nitrogen is absent if a double bond includes the foregoing optional
15  nitrogen moiety -N(R')-, with the proviso that the fused ring does not form part of a purine and
that the fused ring does not contain two adjacent O or S(O), atoms, and wherein the carbon
atoms of the A moiety are optionally substituted with 1 to 3 R® groups;
each R* and R? is independently H or C,-Cs alkyt:
R?is {CR'RY),-R® wherein mis O or 1;
20 or R and R are taken together to form a group of the fomyula

/7
’

N
wherein said group is optionally substituted with 1 to 3 R® groups;
R is {CR'RY),-C=C-(CR'RH)R®, «(CR'R}),-C=C{CR'R*-R’, -C=NOR®, or -X'-R"
wherein m is an integer from 0 to 3, tis an integer from 0 to 5, and X' is a divalent group derived
25 from azetidine, oxetane or a Cy-C, carbocyclic group;
or R* is {CR'R)m-C=C-(CR'R?)R™ or (CR'R})-C=C-(CR'R*)R" wherein k is an
integer from 1 to 3 and m is an integer from O to 3;

or R*is -(CR'R%)R®, wherein t is an integer from 0 to 5 and the attachment point to R® is
through a carbon atom of the R® group;
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R® is a non-aromatic mono-cyclic ring, a fused or bridged bicyclic ring, or a spirocyclic
0 ring, wherein said ring contains from 3 to 12 carbon atoms in which from 0 to 3 carbon atoms
are optionally replaced with a hetero moiety independently selected from N, O, S(O), wherein j
is an integer from 0 to 2, and -NR'%-, provided that two O atoms, two S(O); moieties, an O
atom and a $(0), moiety, an N atom and an S atom, or an N atom and an O atom are not
attached directly to each other within said ring, and wherein the carbon atoms of said ring are
25 optionally substituted with 1 to 2 R groups;

each R" is independently selected from halo, cyano, nitro, trifluoromethoxy,
trifluoromethyl, azido, hydroxy, C,-C¢ atkoxy, C,-Cy alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl,
-C(O)R®, -C(O)OR®, -OC(O)R®, -NR°C(O)R’, -NR®C(O)NR'R’, -NR®C(O)OR’, -C(O)NR°R’,
-NR°R’, -NR°OR’, -SO,NR°R’, -S(O),(C,-C; alkyl) wherein j is an integer from 0 to 2,
30 -(CR'R*)(Ce-Cyo aryl), {CR'R?)(4-10 membered heterocyclic), {(CR'R?),C(ONCR'R*}(Ce-C1o
aryl), -(CR'R?),C(O)(CR'R?)(4-10 membered heterocyclic), {CR'R*}O(CR'R%)(Cs-C1o aryl),
«(CR'R?),0(CR'R?)(4-10 membered heterocyclic), -(CR'R?),S(O)(CR'R*}(Cs-Cyo aryl), and
-(CR'R?),S(0),(CR'R*)(4-10 membered heterocyclic), wherein j is 0, 1 or 2, q and t are each
independently an integer from 0 to 5, 1 or 2 ring carbon atoms of the heterocyclic moieties of
35 the foregoing R" groups are optionally substituted with an oxo (=O) moiety, and the alkyl,
alkenyl, alkynyl, aryl and heterocyclic moieties of the foregoing R groups are optionally
substituted with 1 to 3 substituents independently selected from halo, cyano, nitro,
trifluoromethyl, trifiuoromethoxy, azido, -OR®, -C(O)R®, -C(O)OR®, -OC(O)R®, -NR°C(O)R’,
-C(O)NR®R?, -NR°R’, -NR°OR’, C-Cy alkyl, C,-Cs alkenyl, C,-C;s alkynyi, -(CR'R?){(Ce-C1o

40 aryl), and {(CR'R?%),(4-10 membered heterocyclic), wherein t is an integer from 0 to 5;

[
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wherein the above A moieties bear an R* group as a substituent and optionally bear 1 to 3 R®
groups as substituents.

3. A compound according to claim 1 wherein the A moiety is selected from
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wherein the above A moieties bear an R* group as a substituent and optionally bear 1 to 3 R®
groups as substituents.
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wherein the above A moieties bear an R* group as a substituent and optionally bear 1 to 3 R®
groups as substituents.
6. A compound according to claim 1 wherein the A moiety is
=
NN
15 wherein the above A moiety bears an R* group as a substituent and optionally bears 1

to 3R® groups as substituents.

7. A compound according to claim 5 wherein R* is {CR'R?)n-C=CHCR'R?R® wherein
m is an integer from 0 to 3 and t is an integer from 0 to 5.

8. A compound according to claim 6 wherein R* is {CR'R?),-C=C-(CR'R?\R®wherein

20 mis aninteger from 0 to 3 and t is an integer from 0 to 5.

9. A compound according to claim 5 wherein R* is {(CR'R?)-C=C-{CR'R*)-R*and m
is an integer from O to 3 and t is an integer from O to 5. )

10. A compound according to claim 6 wherein R* is {CR'R%),-C=C<(CR'R*}-R® and
m is an integer from 0 to 3 and tis an integer from O to 5.
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e! 10%#& () - OicH'R?)(pyridyl),  -(CR'R:(pyrimidinyl), -(CR'R})(indolyl), -(CR'R? Xindazolyl) and
-(CR'R?)(benzimidazolyl), wherein t is an integer from 0 to 5, and each of the foregoing R®
groups is optionally Substituted with 1 to 5 R" groups.

20 16. A compound according to claim 8 wherein R® is selected from -(CR'R?)(phenyl),
-(CR'R?)(pyridyl), -(CR'R®)(pyrimidinyl), -(CR'R*)(indolyl), -(CR'R®)(indazolyl) and
-{(CR'R?)(benzimidazolyl), wherein t is an integer from 0 to 5, and each of the foregoing R®
groups is optionally substituted with 1 to § R™ groups.

17. A compound according to claim 9 wherein R® is selected from (CR'R?)(phenyi),

25 -(CR'R})(pyridyl), -(CR'R®)(pyrimidinyl), -(CR'R%(indolyl), -(CR'R?)(indazolyl) and
-(CR'R®)(benzimidazolyl), wherein t is an integer from 0 to 5, and each of the foregoing R®
groups is optionally substituted with 1 to 5 R' groups.

18. A compound according to claim 10 wherein R® is selected from -(CR'R?),(phenyi),
«(CR'R?)(pyridyl),  -(CR'R)(pyrimidinyl), -(CR'R%)(indolyl), -(CR'R%)(indazolyl) and

30 -(CR'R%)(benzimidazolyl), wherein t is an integer from 0 to 5, and each of the foregoing R®
groups is optionally substituted with 1 to § R groups.

19. A compound according to ciaim 11 wherein R* is selected from -(CR'R*)(phenyl),
{CR'R)(pyridyl), -(CR'R%(pyrimidinyl), -(CR'R\(indolyl), -(CR'R%\(indazolyl) and
-(CR'R?)(benzimidazolyl), wherein t is an integer from 0 to 5, and each of the foregoing R®

35 groups is optionally substituted with 1 to 5 R* groups.

20. A compound according to claim 12 wherein R® is selected from (CR'R?)(phenyl),
{CR'RY)(pyridyl), -(CR'R¥)(pyrimidinyl), -(CR'R®)(indolyl), -(CR'R)(indazolyl) and
-(CR'R?)(benzimidazolyl), wherein t is an integer from 0 to 5, and each of the foregoing R®
groups is optionally substituted with 1 to § R™ groups.

40 21. A compound according to claim 13 wherein R® is selected from (CR'R?)(phenyl),
{CR'RY)(pyridyl), -(CR'R)(pyrimidinyl), -(CR'R%\(indolyl), -(CR'R%)(indazolyl) and
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attachment point to R%is through a carbon atom of R, t is an integer from O to 2, and R’ is a 4-
10 membered heterocyclic group having 1 to 3 hetero moieties as indicated in claim 1 wherein
20 said R is optionally substituted with 1 to 2 R"' groups.
26. A compound according to claim 1 selected from the group consisting of:

Acetic acid 3-[4-(1-benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-6-yl}-ally! ester;

(1-Benzenesulfonyl-1H-indol-5-yl)-{6-{3-(4-methyl-piperazin-1-yl)- prop-1-ynyl)-
quinazolin-4-yl}-amine;
25 (1-Benzenesulfonyl-1H-indol-5-yl)-[6-(3-pyrrolidin-1-yl-prop-1-ynyl)-quinazolin-4-yl)-

amine;
4-[4-(1-Benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-6-ylethynyl}-piperidin-4-ol;
(1-Benzenesulfonyl-1H-indol-5-yl)-(6-piperidin-4-ylethynyl-quinazolin-4-yl)-amine;
[6-(4-Amino-tetrahydro-pyran-4-ylethynyl)-quinazolin-4-yl}-(1-benzenesulfonyl-1H-
30 indol-5-yi)-amine;
1-Methyl-4-{4-[3-methyl-4-(pyridin-2-yimethoxy)-phenylamino}- quinazolin-6-yiethynyl}-
piperidin-4-of;
1-[4-(1-Benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-6-yl}-4-methyl-pent-1-yn-3-ol,
4-{4-]4-(1-Phenyl-ethoxy)-phenylamino)-quinazolin-6-ylethynyl}-tetrahydro-pyran-4-ol;
35 1-{4-(1-Benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-6-yl}-4,4-dimethyl-pent-1-yn-
3-of; )
4,4-Dimethyl-1-{4-[4-(1-phenyl-ethoxy)-phenylamino}-quinazolin-6-yl}-pent-1-yn-3-ol,
3-{4-[1-(Propane-2-sulfonyl)-1H-indol-5-ylamino}-quinazolin-6-ylethynyl}-piperidin-3-ol;
1-Methyl-3-]4-(4-phenoxy-phenylamino)-quinazolin-6-ylethynyl)- piperidin-3-ol;
40 3{4-(3-Methyi-4-phenoxy-phenylamino)-quinazolin-6-ylethynyi}- piperidin-3-ol;



el 10<l el 109%& ()-0 <I e! 10%t& ()-0<l e! 10%:& ()-0<l e! 10%& () - 0<I
el 10%& ()-0) ?Kc! ~bFsRjgm < e! 10<I e! 10%:& ()-0 <I {@10%:& ()2®duly 2003

el 109%%& ()-0<l e! 10%:cWW-0<| e! 10%:& ()-0)?Kc! ; AFVNBSRLL <l e! 10%4&' () - O<I
e! 10%4& () - 0<l e! 109%t& ()-0<l e! 109%& () - 0<I

el 100/#&"8’ B! FGH pgr ~bFsR11 <l e! 10<l e! 10%& ()-0 < ECTOHXE 0«

e! 10%#& () - 0<I el 10%#& () -0<l e! 10%#& () -g).?Kc! rstu~~bFsR11 <I e! 10<I

el 1098 ()-0 <I el 10%:& ()-0<l el 10%:& ()-0< e!10%t& () - O<l

el 109%& ()-0) ?Kc! ~ABsRL1 <I <I el 109%& ()-0<l e!10%& ()-0<l e!10%:& ()- 0<I
el 109%& ()-0<l el 10%#& ()-0) ?Kc! cIsR11 ) ?Kc! <I el 10%& () - 0<l

el 10%&' ()5 0<l e! LdRnh Lot oren vt

&5 109248 () - m smLo%® EaS5 'l’r&?lhg%ﬁ%%ﬁywm‘gsﬁll"(')’g/za#&' ??& Qi Ayprop-2-yn-1

el 10%#& ()-0KRY[: 1 ) &510% 10948’ ( ) 0 109R#& ()- 109R#& ()- 109R#& () -

109R#& () - 109/2H8:(1-Ber2@AHoRdz015-)larsino) LD Batih-6)ylethydyIR@ #-Qinfethyl-o QBRI () -
10904#8& ()- LOYR#& ()-)? 459; X cvVe| [ : 1 10%#&' ()-  109R#& ()-

109R#& ()- TO9RH& ()- . 109R#& ()-)? cdef ~bF|[ 10 109R#& () -

109R#& ()- 109R#&{ino-1-thgshierayp 6"2190/823&2!'?'5""9)'9“1951!1"'["31}"1' Perg 1-YRdoRbng () -
109R#8&' ()10  109R#&-Anjino-1-HOBRHEIA4- phenﬂ»@ﬂm&u(n)m«)):qumw;{x-sayuw rbEBApEhILT)-yn-
109R#& () - %Q;-(a#&' ()- 109R#& ()- 109R#& ()-)? ~bF|[: 10 109R#& () -
109R#& ()- 10924 ( 00R#8&! ( 109@R#& ()-)?  I" 10

1092#& ()- 10974 % 3- M%’Hb&f#%'&")‘! -Pheqjaping)- %“}"az°"E@W#&tw}})P'F)eﬂd'"'“'

#E(*KQWVG| [:1  BOdBé¢ghapaceuticdBiiéiptable sallsOid#8lvatgs-of thi B8R duEng ompounds.
10%?#&: ()-)? VW(Y&H pﬂ)’:{ouﬂd accgfgm %Q%#&séléc‘ted fro%ﬂg@&&up( éon %ﬁ@#&' ()-
L0 () A0 e 8 s O iyt A
109R#8& ( ) 1092 # &) yl~4-p -phenyl) (6 plpEI’ldln 3(R)-ylethynyl-quinazolin-4-yl)-amine;
{(-)-(3-Methyi-4-phenoxy-phenyl)-(6-piperidin-3(S)-ylethynyi-quinazolin-4-yl)-amine;
3-(S)-[4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-piperidine-1-
carboxylic acid methylamide;
3-(8)-{4-(3-Methoxy-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-piperidine-1-

20 carboxylic acid methylamide,
(3-Methyl-4-phenoxy-phenyl)-(6-pyrrolidin-3-ylethynyl-quinazolin-4-yl)-amine;
3-[4-(5-Methyl-6-phenoxy-pyridin-3-ylamino)-quinazolin-6-ylethynyl)-piperidin-3-ol;
{-)-3{4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl)-piperidin-3-ol;
(+)-3-{4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-piperidin-3-of;

25 4-{4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-tetrahydro-pyran-4-ol;
{6-[1-(2-Methoxy-ethyl)- pnpendm-3-ylethynyl]—qumazolln-4-yl) -(3-methyl-4-phenoxy-

phenyl)-amine;
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3-{4-{4-(3-Fluoro-phenoxy)-3-methyl-phenylamino}-quinazolin-6-ylethynyl}-piperidin-3-
ol,
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40 3-{4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-pyrrolidin-3-ol;

3-{4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-7-ylethynyl}-piperidin-3-o};
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{6-[3-(1,1-Dioxo-1-thiomorpholin-4-yl)-prop- 1-ynyl}-quinazolin-4-yl}-(3-methyi-4-
phenoxy-phenyl)-amine;

15 ‘ 1-{3-]4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-yl)-prop-2-ynyl}-piperidin-4-ol;
N-{1-Methyl-3-[4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yi)-prop-2-ynyl)-

acetamide,
N-{3-{4-(3-Chloro-4-phenoxy-phenylamino)-quinazolin-6-yl}-1-methyl-prop-2-ynyi}-
acetamide;

20 N-{1,1-Dimethyi-3{4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yl}-prop-2-ynyl}-

acetamide;
4-{4-(1-Benzenesulfonyi-1 H-indol-S-ylan;ino)-quinazolin-6-ylethynyl]-1 -methyi-
piperidin-4-ol;
3-{4-(1-Benzenesulfonyl-1H-indol-5-ylamino)-quinazolin-6-ylethynyl]-piperidin-3-ol;

25 3-[4-(3-Bromo-4-phenoxy-phenylamino)-quinazolin-6-ylethynyl}-piperidin-3-o;
34{4-(4-Benzenesulfonyl-3-methyl-phenylamino)-quinazolin-6-ylethynyi}-piperidin-3-ol;
3-[4-(4-Cyclohexyloxy-3-methyl-phenylamino)-quinazolin-6-ylethynytl)-piperidin-3-ol;
2-Methyl-4-{4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yl} but-3-yn-2-ol;
2-Amino-4-[4-(3-methyl-4-phenoxy-phenylamino)-quinazolin-6-yl}-but-3-yn-1-ol;

30 3-4-(3-Methyl-4-phenylisulfanyl-phenylamino)-quinazolin-6-ylethynyl]-piperidin-3-ol;
and the phannaceuticélly acceptable saits and solvates of the foregoing compounds.

29. A compound according to claim 1 selected from the group consisting of.
3-]4-{3-Chloro-4-fluoro-phenylamino)-quinazolin-6-ylethynyl}-piperidin-3-of;
3{4-(3-Ethynyl-phenylamino)-quinazolin-6-ylethynyi]-piperidin-3-of;

35 (3-Methyl-4-phenoxy-phenyl)-{6-(1-methyl-piperidin-3-ylethynyl)-quinazolin-4-yl}-

amine;
(3-Methyl-4-phenoxy-phenyl)-{6-(2-piperidin-3-yl-ethyl)-quinazolin-4-yl}-amine;
3-{2-]4-(3-Methyl-4-phenoxy-phenylamino)-quinazolin-6-yl)-ethyl}-piperidin-3-ol;
3-{4-(4-Phenoxy-phenylamino)}-quinazolin-6-ylethynyl]-piperidin-3-ol;

40 3-Ox0-5-(4-pyrrolidin-1-yl-butyl)-1,2,3,5-tetrahydro-benzol4, 5Jimidazo[ 1,2-a)pyridine-4-

carboxylic acid benzylamide;
and the pharmaceutically acceptable salts and solvates of the foregoing compounds.
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