20 July 2006 -1 5 PROCESSES AND | NTERMEDI ATES FOR PREPARI NG 7dgNCER
COVPOUNDS Background of the Invention The present invention relates to
processes and internediates for preparing conpounds that are useful in the
treatment of hyperproliferative disorders, such as cancers, in mmmals. 10
United States patent 5,747,498, which issued on May 5, 1998 and is

I ncorporated herein by reference .in.j-ts entirety, refers to a novel series
of quinazoline derivatives, including ) ’

[ 6, 7- bi s(2- net hoxyet hoxy) - qui nazol i n-4-yl]-(3-ethynyl phenyl )am ne
hydrochl ori de, which are inhibitors of the erbB famly of oncogenic and

pr ot 06NCOogRRDCEHEES AND INTERMEDMATIHSFOIEBREBARING ASTIEpINGERIBOMBOUNDE f act or
receptor (EGFR), and are therera&E odﬂ.ﬁ%w&mf«%rohhe treatment of 15
such—ors-g?—a-rrc-e-rg—rw—hu

proliferative disorders, : ) mans. United States
provi si onal pdthenpresgplplinveatiano feldles jte | ergeesses and intermediates for preparing

" N-(3-et fwmﬁbmae Mt ard udejut B e iathieht BRHyPansiohfe NG discddtsl SUoR &4 danadts, e

Mesyl at e _An r}4(1rate And Monohydrate,' filed April 29. 1998, with nanmed

i nvent or """ ®®rris, D. Santafianos, D.J.M Allen, R M Shanker, and J. W
Raggol®, At t or ridyited sites pPREntBDY4498wwhich issiied pm sy o r149& dndh ér ie¢amporated

%- r eI e Qféfé‘ﬁ\hi) re'rérén4c%raa it Qﬁth‘?ty. T&ERNS ahevérlsérfes%ff aaga%ﬂomedmﬁ%hgﬂ @);m@ng ]; bi s(2
ohi ch podbl s fbhosyip il GeRpeRO3nTe bhalim g o o
: hydr ochlighibites cfeth¢ ertsf femitedf ¢noogdnimvand pldieoncpgepiceproteinryrositeé kinases) saties to
T e RGO o) RN A YIS BT il o 1
Surmaly Jreiferativendigprdpisn syh AR @EpRSS inohumpang. pUsiieh States, ervisisrel phadit des a
net hod of applicafien | agitiad C tyBethghypherlyRming)-6 7-bisiP-methokyethop)s-qurnedihaming | Y
" ndopendeip B ARy Al oyl ER RBRAS gol Wi Gafen BuodBe 1 iGEL B 027
al kyl andSaaliengs. RrkMofdlendidd. Shankemh sed 4. Yt Bagaep, Aferaey dackaliFEt 100Tfe whish
i ndependeBinc¥rporated herein by.reference in its entirety, refers to N~(3-ethynylphenylamino)-6,7-bis(2-
20  methoxyethoxy)-4-quinazolinamine mesylate anhydrate and hydrate forms which possess the

same anti-cancer utility as the correspondinghydrochioride sisxlt referred to above. The

present invention relates to methods and intermediates for preparing anti-cancer compounds

referred o in the United States patent and patent application referred to above.

Summary of the Invention
25 An aspect of the present invention provides a method of preparing a compound of
 formula 1

or a pharmaceutically acceptable salt or solvate of said compound, wherein:
R' and R® are each independently selected from C;-Cyo alkyl and C4-Cyp alkoxy
wherein said alkyl and alkoxy are optionally substituted by up to 2 substifuents independently
30 selected from hydroxy and C-Cgq alkoxy;
' R s H, Cy-Cyq alkyl, or {CH2)q(Cs-Cio aryl), wherein q is an integer from 0 to 4;
which comprises treating a compound of formula 2




30 selected from hydroxy and Cl- C6 al koxy R15 Is H C1- Cloﬁlhlgwnzo
or-(CH2)q(C6-C10 aryl), wherein g is an integer fromO to 4; |9ﬁ
conprises treating a conpound of fornula 2 20 July 2006 -2 G5 2 wherein
R15, R and R2 are as defined above, and Gis a blocking group selected
from -C(OH) R3R4 and Si RBR4R5; R3, R agd R5 are each independently Cl1-C6
alkyl; with either (a) an alkali-netal 6r al kaline-netal hydroxide in a
sol vent conprising 10 hydroxy-substituted Cl-Cl0 al kyl where Gis
-C(OH)R3R4, or (b) a tetra-(Cl-C6 al kyl)- anmonium fluoride conmpound in an
aprotic solvent where Gis SIR3BRAR5. In a preferred enbodi nent, where Gis
-C(OH)R3R4, said solvent is a secondary _# such as butan-2-ol or
| sopropanol, and said al kali-nmetal or alj metal hydroxide is selected
from sodi um hydroxi de,. lithium hyRFSQéi de m hydr oxi de, cal cium .
hydr oxi de, 15 nmagnesi um hydr oxi de ani ARy dr oxi de, nost preferably
sodi um hydroxide. In anothgn preferred enbodi ment, > ™where Gis Si R3R4R5,
said tetra-(Cl-C6 al kyl)- antsai o Srjyde conmpound i S
tetra-(n-butyl)-anmmoni um fl uor and sal d aprotic solvent solvent is
sel ected fromtetrahydrof urap ~.deet hyl et her, di nethoxyethane (DMVE).
tol uene. dichl oronet hane, &l orof or m Nand m xtures of two or nore of the
f or egoi ?g sol vents, 20 nost preferzably THE There may al so be provided the
preparafiion of a _conpQu of tormula 2, as describe above, which
- conprises treat i"mfrrwgo FARE B?Eatsﬁjgﬁ‘?%’r%meaa S 5P Bloghing greuPSeiEces ofk o
def i ned abe@H)RPRYand -8iBMIBINd of the formula 4 R"~ N H 25 4
R®, R* and R® are each independently C,-Cq alkyl;
with either (a) an alkali-metal or alkaline-metal hydroxide in a solvent comprising
10 hydroxy-substituted C,-Cy alkyl where G is -C(OH)R’R®, or (b) a tetra-{C,-C¢ alkyl)-
ammonium fluoride compound in an aprotic solvent where G is -SIR°R'R®.

In a prefered embodiment, where G is -C(OH)R®R?, said solvent is a secondary
alcohol, such as butan-2-0l or isopropanol, and said alkali-metal or alkaline-metal hydroxide is
selected from sodium hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide,

15  magnesium hydroxide and potassium hydroxide, most preferably sodium hydroxide.
In another preferred embodiment, where G is -SIR’R*RS, said tetra{C4-Cs alkyl)-
. ammonium fluoride compound is tetra-(n-butyl}-ammonium fluoride and said aprotic solvent
solvent is selected from tetrahydrofuran (THF). diethyl ether, dimethoxyethane (DME),
toluene, dichloromethane, chloroform, and mixtures of two or more of the foregoing solvents,

20 most prefereably THF.
There may also be provided the preparation of a compound of formula 2, as described
above, which comprises treating a compound of the formula 3

Z0

3

wherein R* and R? are as defined above, with a compound of the formula 4

RS
N
H =
25 | 4 ¢
wherein G and R are as defined for said compound of formula 2.




wherein G and R15 are as defined for said conpound of formﬁ'()%uﬁzoﬁg July
2006 -3.5 In a preferred enbodi nrent of the above nethod, the conpound of -
formula 3 is treated wth the conmpound of formula 4 in an organic sol vent
such as di net hyl formam de (DWF), dinethylsul foxide (DVBO). THF, .
acetonitrile (MeCN). or a mxture of two or nore of the foregoing

sol vents, nore preferably acetonitrile3-There may al so be provided the
preparation of the conpound of formula 3, as defihed to above, which
conprises treating a conpound of fornula 5 OH5 with thionyl chloride in
anhydr ous di chl oronethane. In a preferred odi nent of each of  the

reacti éns descrl Bé’EFf%fEﬁ?\?@','b"ﬁ!‘“eaF&W@Y%meﬁggﬁhWH%(‘%@W@gE’HWHMS i s

H 15 ThekghrRy chipding rof lemulaoy irdesl obgafic mobpatrsaith as diricthgifopaamide (DMF),he

f la 6 7 H, 7 ' |
ol vat os Estdilofiel (AROREer JBLGRER Y, o SiRELH R BLhRrdPlue
- ( CH2) mO( GrieYoieHsnIven s, Rorejpeefarabigacetenitdlel or - (C1- C6 al ky) (C6-C10 aryl)

wher ei n the forggeing 4o 8 GHRSeAhE prepRiati@ GHite/cortpRand SrSRIIY ab dbfhed
substituents inde erﬂ%entc’l Ig’g\lt‘?ect edp¥er90mlhal o] cni tro, trifl u“oraorret ﬁyl ,

trifl ub orfReYRMpIch compnees Ealing 5 COMPRIRY T fomulads ol kyl . C1-'C6 al koxy, CB- Cl0
~aryl oxy and C5-ClOaryl sul fonyl; each mis gppdependently an integer froml
to 6, and n is an integer fromO to 3; 25 ich conprises treating a 3
conmpound of the formula 8 20 Jul § - -"N

R N

lth

with thiony! chioride in anhydrous dichloromethane.
In a preferred embodiment of each of the reactions described above, R' and R? are
both 2-methoxyethoxy and R™ is H.
15 There may further be provided the preparation of compounds of the formula 6 and 7

6

rR°0 Ny H
7 ~ .

RO N

7
and the pharmaceutically acceptable salts and solvates thereof, wherein R™ is as
defined above, R® is Cy-Cyp alkyl or (CHZ)mO(CH2WCHs;

20 R’ is C1-Cyp alkyl or —{C4-Cs alkyl)(Ce-Cyo aryl) wherein the foregoing R groups are
optionally substituted by 1 to 3 substituents independently selected from halo, nitro,
trifluoromethyl, triflucromethoxy, (C4-Cs alkyl)sulfonyl, C4-Cs alkyl, C-Cs alkoxy, Ce-Cyo aryloxy
and CqCqparylsulfonyl;

each m is independently an integer from 1 to 6, and n is an integer from 0 to 3;

1=z

25 which comprises treating a compound of the formula 8




G 8 wherein G is -C(OH R3R4, and R15, Re, R3 and R4 arezﬁé.ﬁgg
above, with a primary or secondary al cohol of the formul a ereln R
is as defined above, in the presence of an alkali-netal or alkaline-netal
hydr oxi de, such as sodi um hydroxi de, |ithium hydroxide, cesium hydroxide,
cal ci um hydr oxi de, magnesi um hydroxi de or potassi um hydroxi de, nost
preferably sodi um hydroxi de. Accordrﬁgly anot her aspect of the present

i nvention provides a nethod of preparing a conpound of fornula 6 or 7 H6 7
or a pharmaceutically acceptable salt or solvate thereof, wherein R6 is
Cl1-C10 alkyl or -(CH2)mQ(CH2)nCH3; R is Cl1-Cl10 al kyl or -(C1-C6

al kyl) (C6-C10 aryl) wherein the foregojisfQ groups are optionally
substituted by 1 to 3 substituent,g i ndepenfJently selected fromhalo, nitro.
trifluoromnethyl, trifluoronetho%§ﬁ\( kyl ) sul fonyl, Cl-C6 al kyl,

Cl- C6 al koxy, C6-Cl0 aryloxy and C§ onyl; each mis

i ndependent|y an |nteger°brom dinteger fromO to 3; R15
is H Cl-Cl0 al kyl, or -% , Wherein g is an integer fromO
to 4; which conprises treat pound of the formula 8 G 20 July 2006
-4a mhereln R6 and R15 : above, Gl is -C(OH)R3R4, and R3 and
R4 are each |ndependently Cl CB al kyl ; wi8h a primary or secondary al cohol

of the fg Iié:ﬁ“h" 5 heS Co6- C10
yl) and e for egol A & % gganiéf i '}%/{’Ef%d Sbél tuﬁgadgt%é){
subst it uﬁ??%dqnhﬂa%mmfp'yﬁ@%?egﬁé@ew 'ﬁéﬁ defi "ﬁﬁ' phaye. ip memra@nmtanyl
trifl uor skaitchetalyor alk@lineChetal hydroxide, such as sodium hydroxide, lithium hydroxide, cesium

. hydroxide, calcium hydroxide, magnesnum hydroxide or potassium hydroxlde most preferably
sodium hydroxide. :
Accordingly, another aspect of the present invention provides a method of preparing a

compound of formula 6 or 7

R
! NS N SN
R°0 S - H R ' H
_,) " or )
s —
RO N RO N
§' 7

or a pharmaceutically acceptable salt or solvate thereof, wherein R® is C+-Cqo alkyl or
+{CHy)mO(CH,):CHa; '

R’ is C-Cqo alky! or -{C-Cs a!kyi)(Cs-Cw aryl) wherein the foregoing R’ groups are
optionally substituted by 1 to 3 substituents’ independently selected from halo, nitro,
trifiluoromethyl, trifluoromethoxy, (C,-Cs alkyl)sulfonyl, C-Cg alkyl, C,-C¢ alkoxy, Ce-C1g aryloxy
and Ce-Cqoarylsulfonyl;

each mis independently an integer from 1 to 6, and n is an integer from 0 to 3;

R is H, C{-C1o alkyl, or -{CH2)¢(Cs-C1o aryl), wherein q is an integer from 0 to 4;

which comprises treating a compound of the formula 8

R'S_
N
rR°0 % G
\N ’
6 )
R°0 N




al kyl')sul fonyl, Ci1-C6 al kyl, Cl-C6 al koxy, C6-Cl0 aryl oxy gpﬂ 6

C6- ClOaryl sul fonyl; in the presence of an al kali-netal or gbv%g-neta
hydroxi de. In a preferred enbodi ment of the above reaction, R6 is

2- met hoxyet hoxy and said al cohol of formula R-0OH is preferably a
secondary al cohol. There can be prdﬁ?ded a nmet hod of preparing conpounds of
the formula 9 9 and the pharnaceutlcally acceptabl e salts and sol vates

t her eof , vvhere g‘e R@ ?ﬁﬁare as defined above; R, Rs and Rl are
each |ndepende e el Fe&rq‘a}s R¢dqe9¥ec10 al kyl, hal o, cyano, nitro,

trcl( fol) &r onet Rmmmafﬁnigf pifebefondepebdetyC,-GZdlg, - OR' S(C(O)O)R%ll
00 N1z, !I}@ rswﬁf %g*(%"m"ﬁ% arquz?p g@ cft%f‘%f’kw
wherein j\TS SAKY g@ﬁ"?)r @%sq'f(f%:@ ally; $t)tute©pz:|4|2tpq?(CrClO
aryl), - NRDSEGHE) aBnExly aclgdtdd fram diatof ﬁtra)tqe(u@fohcemynmb@rb@:ambﬁ,t Q(l:p@ycl ic),
uherei n Cokyhs@oni628 ey, £O) ik, &c,b%%%%ﬁg%%ﬁf%' onal Ty contains

1 or 2 hetero eties see l's anlnteger from
0to 2, and -f %’?se"\ﬁ??ﬁ" "‘E'PE/?@(‘J“"‘{'We \ydmoxide.oms, two S atoms, or an
0 and S atom atrea modferreat ératsdaebntiof BRtdbsvé PeaRBMl ROt RimictifR|dihddy )é'nd%ﬁfé

het er ocychigho ﬁ@mlﬁ%ﬁgtdr&%g%gs%ggg%%ﬁiqlm Cl0 ary group a C5-C8

saturated cycllc group, ‘erocyclic group; and said
alkyl, iryl anfhareayksdyeided agiedon sf nierariegedmporndsyf babsnulaat ed by | to 5
substi tuents 20 July 2006 -5 5 irndependently selected from hal o, cyano,
nitro, trifluoronethyl, difluoronethoxy, tifluoronethoxy, azido,
-NR12SQ2R14, -SO2NR11R12, -C(OR', -C(O) CR OC(O)R" -NR 12C( O) CR14.
-NR12C(O R11, -C(O NR11R12, -NR11R12, -OR 10 al kyl, -(CH2)q(C6-C10
aryl), and -(CH2)q(4-10 nenbered heéegrocy erein q is an integer
ranging fromO.to 4, each R' is ind pén | ected fromH, Cl-Clo

al kyl, -(CH2)q(C6-CG o aryl), .and 10 ( 2)q(4 menber ed heterocyclic),
wherein g is an integer rangﬁ g 4; said alkyl group optionally
includes 1 or 2 hetero noieties R fomo0, -S(Oj- whereinj is an
integer fromO to 2, and -N(R12 t proviso that two O atons, two S
atoms, or an 0 and R'0 o

and the phannaoeuﬁcallyl acceptable salts and solvates thereof, wherein R*®, R® and
R’ are as defined above;

R®, R® and R" are each independently selected from H, Cy-Co alkyl, halo, cyano,
nitro, trifluoromethyl, difiuoromethoxy, trifiucromethoxy, azido, -OR", -C(O)R", -C(O)ORY,
-NR¥C(0)OR", -OC(O)R", -NR“SO,R™, -SO,NR'R™, -NRC(O)R", -C(ONR'R™,
-NRYRY, -S(O}{CH,)((C5-C1o aryl), -S(O)(C+-Cs alkyl), wherein j is an integer from 0 to 2,
{CH)(Ce-Cro aryl), “O(CH(CsCro aryl), -NR™(CH4(CeCro aryl), and ~{CH),(4-10
membered heterocyclic), wherein q is an integer from 0 to 4; said alkyl group optionally
contains 1 or 2 hetero moieties selected from O, -S(O)- wherein j is an integer from 0 to 2,
and -N(R"™)- with the proviso that two O atoms, two S atoms, o an O and S atom are not
attached directly to each other; said aryl and heterocyclic groups are optionally fused to a Ce-
C1o aryl group, a C5-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, aryl and heterocyclic groups are optionally substituted by 1 to 5 substituents




S atomare not attached directly to each other, said aryl %@c}&%@%ocycl I C
R' groups are optionally fused to a C6-C10 aryl group, a - ur at ed
cyclic group, or a 4-10 nenbered 15 heterocyclic group; and the foregoing
R' substituents, except H are optionally substituted by 1 to 5
substituents independently selected from hal o, cyano, nitro,
trifluoromethyl, difluoromethoxy, t#4fluoronethoxy, azido, -C(OR72,
-C(OOR12, -OC(OR72, -NR 12C(O R3. C(ONR12R13, -NR 12R13, hydroxy, Cl-C6
al kyl, and C1-C6 al koxy, each R12 and R13is independently H or Cl1-C6 al kyl;

and,_ 20 R14 s sel ectqu_1 fromthe substituents provided in the definition of
R11 xdafrepsenty s splgftedy gy chriRonfPie e NG e diffupgmetiyb npstilyrepmsthaxke f or mul a
10 Re Rffiudrertiethoxyi atiflo, wWHEFSDRRRLSSORR"'AY, -RO)RINd -BRoal'e T (d§t'T ned
above; W * 16€ 1122 5y @ 9110 e r 7-0H wherein
R is a\sﬂ!%*g‘(lé)r\cgg ggg\)/@g(@{ﬁ éf%@ﬁﬁyha' gﬁ@rr'gry'@& g&gﬁjc‘):lq", alli(.ﬂ' q?ﬁg“(gf'(e:?ence of
an al ka®Vh 2Bt HCHYA(A0 mambered heterpcyriich whgteded is ay teagsraagiag fiem Yeifoxi de,
lithium hydeachi RE,is teepermiehtfydsatactedelront &, aG,L0R bixdr ARHILC-TROAGF AhD

hydr oxi I tn%?&is ' i vdr.oxi de.” The
abO\I/Q cgerr%’giﬁ\ﬁg of 'E)ér@rplf Fgaﬁgéy%ﬁ@&e%ﬁ? ﬁ{@{fﬁ&%g'l'%ﬁﬁﬂp ld’irp(r)l h‘t gae'gtarkglat ment of
30 hypedBERPiRaly: indudes t oF dcrelero Jupisiien seleslad fem O S(REMYBgrsin jTRare may be
pr ovihdeidtd'gat fesrre i 2t=a6 R ‘Yhath tae Did;bia? ﬁfa&o@asmk.hgdfsad@@ﬁe. otk 0 arlgef fer eﬂce

. to the gr r ounds k urt her aspect of the
. presentgi%@ﬁn?‘% gﬁ%@%’\‘ﬁ%@% a?méc’o'rgr%guorﬁ '—'o?":?i)ﬁ1 %Mﬁrfdlah?e?@’cﬁﬁﬁ/ 904e° 2% G 2.
wher ei nogtionglydused t&p Lo ANYl gravh ar ey $ajurated eysliegrotip.omaCt-1Cr@mteredl and

C - @5, hatbleyelic ¥raap; @hd teXofkgaihd kM sabslithleO¥iteHE aRPEitRMY siibstipsi byt ut ed by
up to 21 Sﬂ')b%t 'stublseilla}egts ‘independently selected from halo, cyano, nitro, trifluoromethyi,
difiuoromethoxy, trifluoromethoxy, azido, -C(O)R', -C{O)ORY, -OC(O)R™, -NRZC(O)R®,
~C{O)NR™R"®, -NRR™, hydroxy, C-C; alkyl, and C4-Cg alkoxy;
each R* and R* is independently H or C,-Cq atkyl; and,
20 R™ is selected from the substituents provided in the definition of R" except R™ is not
H; |
which 66mpn’ses treating 2 compound of the formula 10
. "
R9
Rﬂl"“‘N P
rR°0 Sy
R0 N//|
10
wherein R", R%, R®, R® and R are as defined above; with a primary. or secondary
25  alcohol of the formula R™-OH wherein R” is as defined above, preferably a primary alcohol, in
the presence of an alkali-metal or alkaline-metal hydroxide, such as sodium hydroxide, lithium
hydroxide, cesium hydroxide, calcium hydroxide, magnesium hydroxide or potassium
hydroxide, most preferably sodium hydroxide. '
The above compounds of formulas 1, 6, 7 and 9 can be useful in the treatment of
30 hyperproliferative disorders, such as cancers, in mammals. |

There may be provided intermediates of the formula 2 as described above with
reference to the preparation of the compounds of formula 1.

A further aspect of the present invention provides a compound of formula 2




i ndependently sel ected from hydroxy and Cl1-C6 al koxy, G |52§ @Wgﬁgéng group
selected from-C(OH)R3R4 and -Si RBR4R5; R3, R and R5 are A

i ndependently C,-C6 alkyl; and. RI5is H C-CO aIkyI or -(CH2)qg(Ce6-C10
aryl), wherein q is an integer fromQ.to 4. The term"” halo as used
herei n, unless otherw se indicated, i"RE udes fluoro, chloro brono or

i odo. Preferred hal o groups are fLuoro chloro, and brono. 20 July 2006 -6
5 The term"al kyl", as used herein, unless ot herwi se i ndi cated, includes
saturated -nonoval ent hydrocarbon radi cal s having strai ght branched or
cyclic noieties, or-a conbination of the egoing noieties. It is
understood that for said alkyl group to i fle cyclic noieties at |east
three carbon atons are required |nfé§Le 2 group. The term™"aryl', as
used herein, unless otherw se indicatef, i an organi c radical 10
derived froman aromtic hy ¢
phenyl or naphthyl. The term
unl ess otherw se indicated, inc

i g hydrogen, such as

TBeged heterocycric", as used herein,
aronptic and non-aromatic heterocyclic

groups contai ni ng one or  noLe ' each selected fromO, S and N

wherei n each heterocyclrc group has fr 4-10 atons in its ring system

Non-aromatic heterocyclic groups inckude groups having only 4 atons in

their ring 15 system but aromatic heterocyclic groups nmust have at |east ‘5

atons in their ring system The heterocyclic groups include benzo-fused

ring systens a £15 substituted with one or nore oxo noieties.

An exanpl e of Qﬁ%{e'ﬁqub%@éz &t B d9rePeRdegih sigfeqted 9t ¢dtnyalkyl aed Créab from

azeti di neJkORrwhereinsrld okyi and avenpare dphetaty eoytilitel gy aipptd 3 ubbagaly! and

an exanplﬁmqbn&ymiswaﬁahﬂhﬂ@@hﬂygﬁ@éyél&&) oup is quinolinyl. Exanples of

non- aromati c hgtergpégquv%roups 4: %gm |d|n¥I ;L etrahydrofuranyl,

t et r ahydr ot hi en 1 Fﬁﬁﬁ?gﬁﬁn fQﬁ VoBR RIR7r anyl . pi peri di no,

nor phol i no, thRorﬁbrapthTalrneacmhdapmdeﬁhy Cpc,pangnayl azeti di nyI oxet anyl ,

Ly ctanyl | NORDR il B SRR 0 SHRKL1s RGRR B 2o ™

i ndol i nyl . ZH'ﬁyerfaniyrhaloiLl-aaDwedmﬁern dJnmrsamHenmsb iddicale ndRRY fuoB Y&l | nyl

di t hi anyl i hydr ot hi enyl, di hydr of |, 25
pyr azal ) dragt oo EfRtenoa HeBUALAEHE TRbi o o oo oyl ol 3'1.0] hexanyl , 3-




azabi cycl o[ 4. 1. 0] heptanyl, 3Hindolyl and quinolizinyl. Ex }-}f?ﬁoﬁé
aromatic heterocyclic groups are pyridinyt, imdazolyl, p?lrai% YAy |

pyrazolyl, trrazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
t hi azol yl, oxazolyl, isothiazoyl, pyrrolyl, quinolinyl, isoquinolinyl,
i ndolyl, benzi m dazolyl, benzofuranyl,. cinnolinyl, indazolyt, indolizinyl
pht hal azi nyl, pyridazinyl, triazinyl, ? | soi ndolyl, pteridinyl, purinyl,
oxadi-azol yl, thiadiazotyl, furazanyl, benzofurazanyl, benzothiophenyl,

benzot hi azoyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
and fuyopyridifh emtaudior Q090 ngEQU a Y C unds
| i sted above, ?r]a hbe C- kg?t ched or ll\l—_ g@%%cﬁ%%%?ﬁeﬁ%%%@%@@%o%@%@?@. For
i nstance, BV &cg?qa{;@a@ Bin (3YiRg Saighhdianched g5 gydiie moiptiss or a\rombinatigred) or
pyrr ol - 3- yif theGompeiag meidles. IGs Tinterstiod dteaefot B AIRA QR itE RMIASBIRIHMNES at
salt(s)", |asthaldaRsh sloh bﬁiéd ] i ndi cated, includes salts of
acidic or baSiCEﬂ{O¥ﬁ§ mﬁfgﬂ y @égggggéﬁFqu t he conmpounds of the
present inventi O CFhEE ofhieH d8refs, wiiess oennisedrdinatng. ingludes an rassie rdical
i nvent 1®n derivdd fonearbmematicihpdrocamtion be remogal bdrity@rogdn, §12h Bk Bignd oiRtyiar i ety
of salts with vard @Hs | r ganj ids. The aeids that y be
used to prgﬁare phaﬁﬁéﬁgﬁﬁgﬁg%ﬁﬂQ@%@%ﬁ%ﬁb?%“%%ﬂgiﬁadwgﬁ%ﬁ%?XF?£“@?mgﬁch 40
basi ¢ ‘conpBufi§s 3RMAF &nf ReREOrRER hetesparelisanups epaiaiios @naidumpledietesaatans, L,
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as di scl oseigeriginoe memthitino, thiemaptiotiiac thioxanylt piperazing fzatidyl, @xethnyl, fthieghpg base
- sal ts W t hporaddigerding N 2bLER&A, O Oihfepar hab! & .1 ONS,, I _such
salts i nc* dﬁﬁﬁe.ﬁlyt fgli @et al gé "g| kal T ] eﬁéa?‘fﬁ%@s&ﬁggal ““ég‘fi’?“gpaﬁ}’;%
particul ar e@"’ VFF?Q"PE\ 2ROl Awolipyl. indefiayly Att-piRnylofHswnumn doxed £3- t he
conpounds dibxaidngl, ryegelingl, iditianyt, i dithictanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
25  pyrazolidinyl, imidazotigyi. imidazolidinyt, 3-azabicyclo[3.1.0lhexanyl, 3-
azabicyclo{4.1.0lheptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic heterocyclic
groups are pyridinyt, limidazolyl. pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
30 isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyi, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazofinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from the oompounds listed above, may be C-
attached or N-attached where such is possible. For instance, a group derived from pyrrole may
be pyrrol-1-yi (N-attached) or pyrrol-3-y1 (C-attached).
35 The phrase “phamaceutically acceptable salt(s)", as used herein, unless otherwise
- indicated, includes salts of acidic or basic groups which may be present in the compotnds of the
present invention. The com;_:ounds prepared according to the present invention that are basic in
nature are capabie of forming a wide variety bf salts.with various inorganic and organic acids.
‘The acids that may be used to prepare phanmaceutically acceptable acid addition salts of such
40  basic compounds of are those that form non-toxic acid addition salts, Le., salts containing
pharmacologically acceptable anions. such as the hydrochloride, hydrobromide, hydroiodide,
nitrate, sulfate, bisuifate, phosphate, acid phosphate, isonicoﬁriate. éoetate. lactate, salicylate,




The conpounds prepared as discl osed have asymetric centeri ﬁ@? %Bgrefore
exist in different enantiomeric and diastereoneric forms. <% %% n be
provided all optical isomers and stereoisonmers of the conpounds prepared
as disclosed, and mixtures thereof. The conpounds of formula 1 may al so
iexi st as tautoners. There can be further provi ded the use of all such
tautomers and mi xtures thereof. Theremay be provided isotopically-Ilabelled
conpounds prepared as di sclosed, and the pharmaceutically acceptable salts
t hereof, which can be identical to those recited in Formula 1, but for the

f act that one or .onmr tons be re ced an atom havin atom c
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| sotopically |abelled conmpounds of Formnu S 1 nvention an
pr odr ugs °f fFEPda! manalge mdptas utpaers pThasa cam be furber RroYided Beiuse Rbalbsusbedur es
di scl oseghuigimdrdandhaRerRsharddd/ or I n the Exarrpl es and Preparations bel ow, by
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Schene 1the pharmaceutically acceptable salts thereof, which can be identical to those recited in
Formula 1, but for the fact that one or more atoms may be replaced by an atom having an
atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Examples of isotopes that can be incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fiuorine
and chlorine, such as 2H, *H, C, ™c, N, ®0, "0, *s, ®F, and *Cl, respectively.
Compounds prepared as disclosed, prodrugs thereof, and pharmaceufically acceptable
salts of said compounds or of said prodrugs which contain the aforementioned isotopes

and/or other isotopes of other atoms are within the scope of this invention. Certain

isotopically-labelled compounds as disclosed, for example those into which radioactive
isotopes such as °H and "C are incorporated, are useful in drug and/or substrate tissue
distribution assays. Tritiated, ie, °H, and cabon-14, ie, “C isotopes are
particularly préferred for their ease of preparation and detectability. Further, substitution with
heavier isotopes such as deuterium, ie., ®H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-life or reduced
dosage requirements and, hence, may be preferred in some circumstances. Isofopically
labelled compounds of Formula 1 of this invention and prodrugs thereof can generally be
prepared by camying out the procedures disclosed in the Schemes and/or in the Examples
and Preparations below, by substituting a readtfy available isotOpmuy labelled reagent for a
non-isotopicatly labelled reagent.




3 R H15 G20 July 2006 G-9- Scheme 2 R~-NHG 7 20 Jubé 2?06 -10 20
July 2006 20 July 2006 -11 5 The nethods of the present in HP36WOﬁay be
descri bed through reference to Schenes 1 to 3 above. In the reactions
descri bed below, all reactions are conducted at atnospheric pressure and
roomtenperature (about 20-25C) unless other conditions are specified.
Further, unless otherw se noted, substftuents R-R10, RI5 Gand G are as -
descri'bed above. 10 In Schene 1, conpounds of formula 1 nay be prepared by
first treating starting conmpound of formula 5, which nay be prepared -

according to nethods fanmliar to those skilled in the art, wth thionyl
chloride in anhydrous dichIgﬁﬁﬂ%¥ﬂ%ﬁgﬁﬁ¥gﬁﬁiﬂ¥%ﬁ@%nperature (about 38- 42C
at atnospheric pressure) to obtain tSeemotrpound of fornula 3. The conpound
of formula 2 nay be obtained by treati t he conpound of fornula 3 with

t he conpound of




15 formula 4 in an organic solvent, such as DWF, DMSO, THF, I\/bCNE gr a
m xture of two or nore of the foregoing solvents, prefera Y at a
tenmperature ranging from50C to reflux, preferably reflux. The foregoing
~acronyns are as defined in the Sunmary of the Invention, referred to
above. The conpound.of forrmula 1 may be prepared by treating the conpound
of formula 2 wth an al kali-netal or al%aline-netal hydroxide in a sol vent
conprising 20 Cl1-Cl0 al kyl substituted by at |east one hydroxy group where
Gis -C(OHR3R4, or with a tetra- (Cl-C6 al kyl)-anmmoni um fl uori de conpound
in an a?rotlc solvent where Gis -Si RBR4AR5. Wiere Gis -C(OH) R3R4, the
sol vent?is preferably a secondary al 888812 such as butan-2-ol or
i sopropanol, said alkali-netal or alkalinegmetal hydroxide may be sel ected
from sodi um hydr oxi de, |ithium hydroxi g esi um hydroxi de, cal cium
hydroxi de, nagnesi um hydroxi de ang25 pg um hydr oxi de, preferably
sodi um hydroxi de, and the reaction iSNpreRefabhg run at a tenperature
rangi ng from about 100C to @bout 150C] Were G I'sSS<9| R3R4R5, the tetra-(Cl-
C6 al kyl ) -anmmoni um fl uori d8 < , r{)referably Bet r a- (n-butyl)-ammoni um
fluoride, the aprotic solvent oe sgl ected from THE, diethyl ether,
DIVE, toluene{ di chl or onet hape gy A3 rm and a m xture of two or nore of
t he foregoing sol vents, prBﬁ%rany THN and the 30 reaction is preferably
conducted a tenperature ranging frogn about roomtenperature to about 70C
~ The anti-cancer conpounds of fornmula 1 may be converted to pharmaceutically
acceptabl e salts as described below {In Schene 2, anti-cancer conpounds of
fornulas 6 and 7 may be prepared by |treating internmediate of formula 8
“with a primary or secondary al cohol of formula R7-OH, 35 wherein R is as
defined above, in the presence of an}al kali-nmetal or al kaline-netal
hydr oxi de such as sodi um hydroxi de, [ithium hydroxide, cesium hydroxide,
cal ci um hydr oxi de, maghess ydr oxi de or potassi um hydrqoxi de, preferably
sodi um hydr oxi de, at ure ranging fron1about i to about 150C.
~Use of a secondary al cd la R7-OH wil | R onversion to
the asymetric anal ogue pf fornulax\ VWil e use of &'prim ‘\‘ohol 40 of
fornmul a R7- OHR%i | OF e t he reIatHVedﬁ8nc i y 1-tric
anal ogue -of fornf . TH dependi ng
a secondary or pr aLp hoI 20 July 2006 -
RO RO




5 may be preferred. The conpounds of fornmula 6 and 7 may b §g¥ﬁ%ed by
various nethods, such as chromatography, which are fanlllar t

skilled in the art. The conpounds of fornula 6 and 7 nay be converted to
pharmaceutically acceptable salts as descri bed below. In Schene 3,
conpounds of formula 9 may be prepared by treating conpounds of fornula 10
wth a primary or secondary al cohol of "% ornul a R7-OH as described above in
10 reference to Schene 2. Since the goal of the reaction of Schene 3 is the
preparation of the asymetric anal ogue, the use of primary al cohol of
fornula R7-CH is preferred. The coquundﬁ of formula 9 may be converted to
phar mateutically acceptable salts a i bed below Certain conpounds
prepared according to the present inventiggn referred to above nay 15 have

asynmmetric carbon atons. Conpounds havi ng i.xture of isomers at one or
nore. centers will exist as diasterggneri @’ es, which can be separated
into their individual diastereomers ®sn sis of their physical

chem cal differences by mnethods knomn thoser™skilled in the art, for

exanpl e, by chromatography giofr iondl crystallization. Al such isoners,
i ncludi ng di astereonmer matures, on3iMered as part of the invention. 20
The conpounds referred to above /;gasic in nature are capable of
formng a wide variety of giffer a-fs with various inorganic and
organi ¢ aci ds. Although such salts nust be ﬁharnaceutlcally acceptabl e for
adm nistration to manmals, it is often desirable in practice to initially
irsol ate the conpound of the present | nvention fromthe reaction mxture as
a pharmaceutically unacceptable salf and then sinply convert the latter
back to the free base 25 conpound by| treatnment with an al kal i ne reagent and
subsequently convert the latter freg, base tg a pharnmaceutically acceptable
acid addition salt The acid addition salts he basi c conpounds of this
invention are readily prepared by treat|ng"’ na ic conmpound with a
substantially equival ent anount. of tR& chads eral or organic acid in
an aqueous solvent nediumor in a SU|tah ng ¢ sol vent, such as

nmet hanol or ethanol. Upon careJuI : t he solvent 30 the
desired solid salt is readil a desired acid salt can al so be
precipitated froma solution of f se in an organic solvent by
adding to the solution an apprﬁf Q_netlal or organic acid. Those
conpounds -referred to above tR ar& aci Mic ingnature, are capable of

form ng -




base salts with various pharnmacol ogically acceptable cati og? F:%%BI es of
such salts include 35 the alkali netal or alkaline-earth a'f“ s and

particularly, the sodium and potassiumsalts. These salts are all prepared
by conventional techniques. The chem cal bases which are used as reagents
to prepare the pharnmaceutically acceptable base salts of this invention are
t hose which formnon-toxic base salts w'h the acidic conpounds of the
present | nvention. Such non-toxic base salts Include those derived from
such pharmacol ogi cal ly acceptabl e cations as sodiun1 40 potassiun1 cal ci um

d ' | d h
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gc/ Mass Spe%&p?ép%ﬂ&y said alkali-metal or alkaline-metal hydroxide may be selected from sodium

hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide, magnesium hydroxide and

25  potassium hydroxide, preferably sodium hydroakide. and the reaction is preferably run at a
temperature ranging from about 100°C to about 150°C. Where G is -SiR’R*R’, the tetra<{(Cy-

Cs alkyl)}-ammonium fluoride compound is preferably tetra-{n-butyl)-ammonium flucride, the

aprotic solvent may be selected from THF, diethyl ether, DME, toluene, dichloromethane,
chioroform, and a mixture of two or more of the foregoing solvents, preferably THF, and the

30  reaction is preferably conducted a temperature ranging from about room temperature to about
70°C. The anfi-cancer compounds of formula 1 may be converted to pharmaceutically
acceptable salts as described below.

In Scheme 2, anti-cancer compounds of formulas 6 and 7 may be prepared by

treating intermediate of formula 8 with a primary or sedondary alcoho! of formula R™-OH,

35 wherein R is as defined above, in the presence of an alkali-metal or alkaline-metal hydroxide

. such as sodium hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide,

- magnesium hydroxide or potassium hydroxide, preferably sodium hydroxide, at a temperature
ranging from about 100°C to about 150°C. Use of a secondary alcohot of formula R™-OH will
minimize conversion to the asymmetric analogue of formula 7, while use of a primary aicohol

40  of formula R™-OH will increase the relative concentration of the asymmetric analogue of
© . formula 7. Thus, depending on the analogue that is preferred, a secondary or primary alcohol




i ndi cated that the final conmpound was 100% pure W 219 (Nhg) FS 5éanple 2
Preparation of 3-[(trinmethylsilyl)ethynyl]aniline A m xtur Odri%4080ni t r o
conmpound, 3{(trinethylsityl)ethynyl]nitrobenzene, prepared as described
above (0.86 g, 3.92 mmmol) in 2-propanol (30 m-) was degassed with nitrogen
and treated with 5% platinumon alumna (268 ngs). The m xture was shaken
under an 30 atnosphere of hydrogen (30GiPsi) on a Parr shaker apparatus for
22 hours. The reaction mxture was filtered through a short pad of
CeliteTM (di at amaceous earth) and concentrated by evaporation to give an
oil which was dried in vacuo overnight to give the title product (692
93% as® a \¥I tedirBTE T SicPmPRInds offormuias andlionay) begseparaled by various Bethgdy 2H,
bs), 6.62 duthbs cB@hatodraphy, v@uch%r@ fabnitfar @) those35kiled 7r8thé JrtH, Trle, compourdis%k, 6. 87
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Preparati on of In Scheme 3, compounds of formula 8§ may be prepared by treating compounds of
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. The solldb@@& collected by filtration, washed with 2-propanol (5 m - ) and
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monohydr oc y on. All such isomers,
including diastereomer mixtures, are considered as part of the invention.
20 The compounds referred to above that are basic in nature are capable of forming a wide
variety of different salts with various inorganic and organic acids. Although such salts must be
~ phamaceutically acceptable for administration to mammats, it is often desirable in practice to
- initially isolate the compound of the present invention from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base
25  compound by freatment with an alkaline reagent and subsequently convert the latter free base td
a pharmaceutically acceptable acid addition salt. The acid addition salts of the basic compounds
of this invention are readily prepared by treating the basic compound with a substantially
equivalent amount of the chosen mineral or organic acid in an aqueous solvent medium or in a
suitable organic solvent, such as methanol or ethanol. Upon carefut e\}aporation of the solvent,
' 3_0 the desired solid salt is readily obtained. The desired acid salt can also be precipitated from a
- solution of the free base in an organic soivent by adding to the solution an appropriate mineral or
. organic acid. ' ‘
Those oompounds referred to above that are acidic in nature, are capable of forming '
base saits with various phammacologically acceptable cations. Examples of such salts include
35  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 a$
reagents to prepare the pharmaceutically acceptable base salts of this invention are those which
- form non-toxic base salts with the acidic compounds of the present invention. Such non-toxic
- base salis include thdse derived from such pharmacologically acceptable eations as sodium,
40  potassium, calcium and magnesium, etc. These salts can easily be prepared by treating the
. corresponding acidic compounds with an aqueous solution containing the desired alkali metal

1=




A slurry of the silyl conmpound, 6, 7-bis(2-nmethoxyethoxy)-N,43 lljy
[(trimethylsilyl)ethynyl]phenyl)-4-quinazolinam ne m)nohydrocH ori de
prepared above (1:22 g, 2.43 mol) in tetrahydrofuran (6.1 m-) was
treated with a 1M solution of tetra-n- butylanmmonium fluoride in
tetrahydrofuran (2.6 nL, 2.55 nmol) and_stirred at room tenperature for 1
hour. The solution was treated with 'Z-ﬂf"opanol (12.2 nmL) and concentrated
by -evaporation. The oil in 2-propanol (20 m-) was treated with
concentrated hydrochloric acid 20. (0.2 nL) giving a preci pitate The
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g(gmgl eléQPrZ epar a% E(?ﬁ{n ?,s Qm\.g%?%e%\v furﬁner ex’empﬁ‘? the’ methods and mMs rmedgates of the

7- bi S( 2- MEPIRSRY dMveBop 2lhayeh itz onierstbqdalivatrtbd heneyd(]th@ presedtyiiven®D is not

3- but yn- 2- Ginited BRI ts MY r@F

- 4-Chl oro-6, 7- bi s( 2- nethoxyethoxy)qU|nazoI|ne (15 g, 48 muol),

4- (3-am nophenyl ) -2 net hyl - 3- butyn- 2Exgmplel 5 g, 52.8 mol ) and acetonitrile
(225 m)5 was heated at P@hfaﬂhnfoos-ﬂﬁ-immmnetﬁhen]mvdbunﬂnwas cool ed to cool

{052 10C and ot ket thoBBncbRanelib§ o5es SALD S bbbl btat on

~washed with acetonltrl vacuo “overni ve t he
35 title pAdfidts 59-98mmah W@d@?&edaﬁm@emiﬁmeé%ﬁ ) oi8iAg @40 FRPUNtE WS O)
1. 44 (6H, S)p;ec&utéii— %@ésdlﬁhtriuxldi’é wastre@fdd Rt/ Sichidrbbis ﬂ‘i)he lpR&rsﬂho?u@)paﬁa%ldm n,

s a7 (44 A6th s, b1 fon ool o hasyp Fbomdig s b G5 Sl 715 s
Exanpl 2% badd gpmratgrﬁ) for 4 howgrs_ [Tpesresuitant bright yellow mlxture was allowed to cool to room
7- bi s( 2- nettm,xe;ﬂnﬂe@w thedsofidivagiZalolétiy A BRR QNI IRNMA b tAethgniiXd (33 mL). The
clear yellow solution was concentrated by evaporation and dried in vacuo at room temperature
- overnight to give the title product (11.11 g, 102%) as a dark brown oil. gc/mass spectroscopy
indicated that the final oompound was 100% pure mie 219 (M+H)*

25 Example 2
Preparation of 3-{(trimethylsilyl)ethynyl]aniline
A mixture of the nitro compound, 3-{(timethylsityl)ethynyfnitrobenzene, prepared as
described above (0.86 g, 3.92 mmol) in 2-propanol (30 mL) was degassed with nitrogen and
treated with 5% platinum on alumina (268 mgs). The mixture was shaken under an
30 atmosphere of hydrogen (30 psi) on a Parr shaker apparatus for 22 hours. The reaction
mixture was filtered through a short pad of Celite™ (diatamaceous earth) and concentrated by -
-evaporation {o give an oil which was dried in vacuo overmight to give the title product (692 mg,
' 93%) as a yellow brown oil.
&y (300 MHz; CDCl3) 0.24 (3H, s), 3.56 (2H, bs), 6.62 (1H, ddd, J = 1.0, 2.3 & 8.0),
35 678 (1H, £, J=22), 6.87 (1H, dt, J = 7.7 & 1.2), 7.07 (1H, t, J = 7.8); d¢ (75.5 MHz; CDCly)
93.4, 105.4, 1156, 118.2, 122.4, 123.8, 129.2, 146.2; m/e 190 (M+H)"
Example 3
Preparation of 6.T-ngfg-methoxvetho;tvl-N-[:’.-l'(tﬁmethxl‘s!!yllethynvﬂphelivn-ti-
- guinazolinamine, monohydrochloride '
40 4-Chioro-6,7-bis(2-methoxyethoxy)quinazoline (942 mg, 3.01 mmof) was treated with
a solution of the aniline (645 mgs, 3.41 mmol) in 2-propanol (14 mL) and heated at reflux for




3-butyn-2-ol 4-[3-[(6,7- Bi s(2 rret hoxyet hoxy] - 4- qui nazol i n

am no] phenyl ] - 2- net hyl - 3- but yn- 2- ol , nonohydr ochl ori de, é{galp’é’ozogﬁove
(19.0 g, 39.7 mmol ), water (95 nl-) and ethyl acetate 10 (380 nL) were
stirred together at roomtenperature to forma m xture. The pH of the
mxture was adjusted to pH 10-12 with 50% aqueous sodi um hydroxi de
solution to give two clear |ayers. Thd%organic |ayer was separated from
t'he aqueous | ayer and concentrated under vacuumto a volume of -190 ni.
After a period of granulation in an ice bath crystals of title product

were far t n |eId roduct (15.13 g, 86% . 15 SH
(400 Ncﬁz%dé% ﬁ'{%'g"t?'tﬁfgﬁ Q'° ﬁ >§/ ‘”"(“:‘-,‘Fla“‘i)"“”eﬂ o ighopy. B, m,
4.13- 4. 1°tdnps geflected by ftratipn, rqa)ashetu vmz?nrqmnélzstm@ and/drd (. vacuadverdighl td 2H,

m . 8.55 (ghidthsiitle prikiudF2.33 gM\gR) as BXitek&ia? Pr epar atlonI of ,
%ﬁgh%%m gt‘l d&e’(héo Qs éﬁéla()%zqeéﬂoéyeﬁs BYY 40RO 1 G RSy o7 2.

4-[ 3-[ 6, IBHS0 22Hrs). KSR RH FshAyA0-(AH i R ABRI7RBH]. 287200 fnfp ey 1 - @Jm,h;yggs but y
n-2-ol 1o rrqﬁqqt%olggyhhog)l gi@z(mrgp@,yeeggeqmggscrl bed above (32.34 g, .

mmol ), water (300 nl) ‘and " butan-1-ol O m) were stirred together at
roomtenperature to forma mxture. Eﬂﬁgﬂfﬁiof the m xture was adjusted to

pH 10- 12 wi t Rréitéting o6 (s ot M AUCh, PKistiem el itABioh A-cindSolfiniiO ! ear
| ayers. The organic | ayer was separaée& 2 g}t e aqueous Tayer an

concentrated wunder atnospheric % chiohde hat water was azeotropically
removed from the butu-1-of  thel utsign. dmepondal 6.3ibisimethoyetnay)-h-al

. \?\lglsugld33;dvfgn?tﬁﬂglymﬁw“mhyf@m%|r§ﬂ$t;h§lntﬁ§ﬁtgﬁ5ﬂfdm959cf9 Pr%g:grgd g!%ovgm 325 m ol ) |

resul t ant Xt u"f“elgjl T’r@@”ﬁ’n&% 'F‘ V3% Urated nith o3 M giolutian 1edutetsa-n-
But an- 1- ol bufylasgmenigm Smom i deteapdioforand{2s inkll, a2.69rmaall dnlestr@Bcantdont ed

reaction rn,g@&g@@@p{ﬁa,t% Qric acid 1
m-) and hut gn f (Lo - -égt’\jﬁég“s henen 2befal B0 3h SoRBbEality b e
m xture wa %‘ﬁ%ﬂ"at QJV@FWPNQO Db wasdrepted vdth spndestrated ydroghtbiiczadid on.
- The ti&e (pﬂadLlemqptewbdatmem mixtura vasl stedfat k&dnﬁtdn@@raaj?@lfda i e, UL
\Iilgﬁ gu r9716 atS %%ﬁ% ? Qctecr l?y'%op WaSfkatit |2-praga%!q2 f'n%}ar?d &hed Fivabdd to alford ItI%«ey by
o title product (% mg, 72%) as an off white solid (mp 226-229°C).
84 (300 MHz; ds-DMSO) 3.36 (6H, s), 3.77-3.80 (4H, m}, 4.30 (1H, s), 7.39 (1H. s),

741 (1H,d, J=7.8), 7.50 (1H, t, J = 7.9), 7.79 (1H, d, J = 8.1), 7.88 (1H, 5), 8.40 (1H, 5), 8.86

25 (1H, s}, 11.48 (1H, bs); 8¢ (100 MHz; d;-DMSO) 58.4, 58.5, 68.7,69.2, 69.7, 67.0, 81.3, 83.0,

100.3, 105.2, 107.2, 121.9, 125.4, 127.6, 128.9, 129.2, 1352, 137.7, 148.3, 149.2, 1554,
158.0; m/e 394 (M+H)*

Example 5 :
Preparation of 4-[3-][6 T-bisgz-methogethog]&guinazolmvl‘]amtno]ghenvn-z-methw-
30 3-butyn-2-ol, monohydrochloride
4-Chloro-6,7-bis(2-methoxyethoxy)quinazoline (15 g, 48 mmol), 4-(3-aminophenyl)-2-
~ methyl-3-butyn-2-ol (9.2 g, 52.8 mmol) and acetonitrile (225 mL) was heated at reflux for 5
hours. The mixture was cobled to cool to 5-10°C and stirred for 1 hour. The solid was
collected by filtration, washed with acetonitrile (15 mL) and dned it vacuo ovemight to give the
35 fitle product (23.4 g, 100%) as a white solid.
b (400 MHZ; ds-DMSO) 1.44 (6H,s), 3.31-3.32 (6H, m), 3.69-3.75 (4H, m), 4.24-4.30
(2H, m), 4.35-4.37 (2H, m),7.25 (1H, m), 7.39 (2H, m), 772-7 74 (2H miijio, 8.47 (1H, s), 8.79
(1H, s) 11.64 (1H, s); m/e 452 (M+H)"




Preparation of

N- ( 3- et hynyl phenyl ] - 6. 7- bi s( 2- met hoxyet hoxv) - 4- qui nazol i nafi®r{aly 2006

met hanesul fonic acid salt
4-[3-([6, 7- Bi s(2- net hoxyet hoxy] - 4- qui nazol i nyl ] am no] phenyl ] - 2- et hyl - 3- but
yn- 2-ol, nonohydrochl oride, prepared above (32.34 g, 66.3 mmol ), water (300
m ) and butan-1-of 40 (600 m-) were-1stirred together at roomtenperature
to forma mxture. The pH of the m xture was adjusted to pH 10-12 with 50%
aqueous sodi um hydroxi de solution to give two dear 20 July 2006 -16 5
| ayers. The organic | ayer was separated fromthe aqueous |ayer and
concentrated under atnospheric preExample6so that water was azeotropically

removed f rpedriionBile TRis@hathbBRtho bih R YA ok bn --gﬁi 1.0/

sol uti on was - . Anhydr ous Sol 1 d, sodium nydroxi de (0. 3. 3 Mol )
was added to the azeotropically dr P39l 1.0 sol ution and the resul tant
m xture was he&{®ib, BEmetablyathonl-4hibatlathino)pRehylrawiahyl-Fvatyieatt i on

|t ! e ] _ )

ndded ancrDpEBoBortd, bpare 2htyeTi00 a0 MR, P93 T ard yllpecdod

cryst aPl i @80 minwerprilieq W@g?fraétﬂ?& tempgratuzs to fofay @midduse.aTlalphh of the midturert i on,

\Qlatshedlvm' ihs bijusted fo pH 1023 with) 5036 Giq@kious doditie BydroRigs! lsgm/@dn t@%i@?l@og&bai enmove
utan-1-o | 9 r . (% e S

Pr epar at i I()axe%f efllqiq. (og%sgl{cﬁg%eg I’WSE%I%?I?EE ﬁlo_WtthaqUE&{Q I?y%r and csﬁ(c%gprated unc.}er

© 7- bi s(2- MANERe aYeke-of ~ iR Mz SReTRipgried of aendatipd i am e biaticcrystals of title
4-[3-[[ 6, proBuc Werefeinteaxfieicd @ \ahd drictith v rddoxt (15103 gakphenyl | - 2- net hyl - 3- but

yn-2-ql_, prepare e vreldd 1) hydrous _sol.i d. .sodi um
- hydro Pde (0.0 ”84,083’%2' r%&?é?‘i qsgﬁﬁﬁﬁhgéﬁ@“ﬂ 3?33déﬂn€)) g&éﬁé éf*i i 'e‘H13t'oget her
and heat ed.1@ri¢rermy, @0i(tht re}t 7.18@-1702€ rh)o7.336H, rR)) 7/6d0iH sm), BISE (1idagtmessei xt ur e
was cool eg\q;@flS- 25C and concentrated hydrochloric acid (4.1 m-) was

added. The resultant m xture was granul ated overnight at 20-25C to
establish crystallization. The titE5®el8duct crystals were isolated by

filtration, Peparatombtl-{IHeth ey} E5bis(@ln) et hoM e ol defoliM@agiagn at 4550C
- to renmpve butan-2-ol. Yield (17. 93%. .. Purity by HPLC 99.1% 25
Exanplr'gea 10 Loﬂohvc_[?’-o@mo”ﬁ

4-[3-][6,7-Bis(2-methoxyethoxy]-4-quinazolinyljaminajphenyl]-2-methyl-3-butyn-2-ol,

monchydrochloride, prepared as described above (32.34 g, 66.3 mmol), water (300 mL) and
butan-1-of (600 mL) were stirred together at room temperature to form a mixture. The pH of
the mixture was adjusted to pH 10-12 with 50% aqueous sodium hydroxide solution to give
25  two clear layers. The organic fayer was separated from the aqueous layer and concentrated
under atmospheric pressure, so that water was azeotropically removed from the butan-1-ol
solution. The final volume of butan-1-ol solution was ~300 mL. Anhydrous solid sodium
hydroxide {0.13 g, 3.3 mmol) was added to the azeotropically dried butan-1-of solution and the
resultant mixture was heated under reflux at 115-120°C for 24 hours. Butan-1-ol (150 th)
30 was removed by distillation and the concentrated reaction mixture cooled to 15-25°C.
Concentrated hydrochloric acid (6.1 mL) and butan-1-ol (60 mL) were added to the cooled
_ concentrate and the mixture was granulated ovemnight at 20-25°C to establish crystallization.
The title product crystals were isolated by fitration and dried under vacuum at 45-50°C to

remove butan-1-ol. Yield (21.0 g, 73.7%). Purity by HPLC 96.5%.

35 ' ' Example 8
Preparation of N-{3-ethvnvlphenvn-s,‘r-t_ai_sg-methoxyethoxv)-ri-quinazoliqamine.
me’thanesulfbniq acid salt
44316,7-Bis(2-methoxyethoxy}-4-quinazolinyflamino]phenyl]-2-methyi-3-butyn-2-ol,

monohydrochloride, prepared above (32.34 g, 66.3 mmol), water (300 mL) and butan-1-ol
40 {600 mL) were stirred together at room temperature to form a mixture. The pH of the mixture
was adjusted to pH 10-12 with 50% aqueous sodium hydroxide solution to give two clear




Preparation of N-(3-ethynyl phenyl)-6 20de2006

7- bi s(2- met hoxyet hoxy) -4- qui nazol i nam ne nonohydrochl ori dé

4-13-[[ 6, 7- Bi s(2-net hoxyet hoxy] - 4- qui nazol i nyl ] am no] phenyl ] - 2- net hyl - 3- but
yn-2-ol, prepared above (20.0 g, 44.3 mmol), anhydrous solid sodi um
hydroxide (260 ng, 6.5 mmol) 30 and propan-2-ol (200 nl) were stirred
together and heated in a pressure vessel at 135-140C for 23 hours. The
reaction m xture was cooled to 60-65C and concentrated hydrochloric acid
(4.8 mM-) was added. The resultant m xture was granul ated ovem ght at

20-25C § 0 l?&?@b’ﬂhé Brgafﬁ& %&-alvbé éé’&alré?é& fr%rn‘?hénaé&ééhﬁeé}g@lsa dr%ﬁéeg%ated g:ﬁdé"r’at er

(10 nm.) and stirr ours, coo

granul at ed? ?‘8?""5"%5?%"3 fﬂg’a{ Y’?tFré"““}?r“l}B‘EF@P'CE‘FN§F‘8Y%d fipat be putan-Arbwplutisn.by
filtrati onThewinsheadurag ohbpirofahsdutioh wax300 miL.) Anhydrads isokl soarlaT hydasigem at

4850C Lo (0988 3RkAR as?adéﬂed toYt}]@Lﬂeo ¥ﬂnea%$.n@£{1 15u>§S‘|UPJn%n&ﬁueFFE§ fation

of N-(3-et h er}ay ?/ nazol 1 namn
monohydr ocA %‘6!? @%s heat under reﬂux at115-120°c or 24 hours The reaction mixture was cooled

4- [g [lﬂfﬁ NMoBISAZ: aed methaaesulfonid acld (16 ﬁmx%s RYidABAINE m’lsmwlv.]ag%rarﬁatatagl - 3- 3ut

yn-2-0 SO sodiu roxi de

(44 ny, 11 TOVERit Pa Ahaye tgifgf’&hféég%)' Eﬁgf%%?ﬁ CHS{"‘%("@?{F R

stirred t o@ﬁ“ﬂ%r‘”%ﬁ'?ﬂd H‘@ﬁt%‘@f”ér"' {&F Mk apd) driegly Umﬁﬂr\@wu‘lfhét 452€ itomemavext ur e

was cool ecbutan-26- Y@ @046 gpIwNPurdy BEHIYEgeR! oric acid (1.1 m-) was

- added. The resultant m xture was grEanuI ted at 20-25C for 1 hour to
establ i sh crystal | ization. The t| tI e—%ﬁgn{ct crystal s were isolated by

filtratfon, Rsenssatiogaf phe : By vacuum
at 45-50C to renove 2-net hoxyet hq&g{oh c‘{,rog}"gngg 73 g, 78% 10 Exanple 12

7 bl o 2- ot hoxy SR PRI ehRao Y sy zoliamiasleiam Syt
4-[ 3-[ (6, 7eBpz¢R abmt {RXY @t KO3 yrimal): autiyd@ds bolidydohmim miomhembsig 2 IRidyyl - 3- but
KSd?oi.ldepémo og'ﬁ*jz@*b“*“@ 7 el dced ein oo B U B S W 47 e g
toget hé? a ee‘&a‘i'rﬁa é‘?‘x‘P')éf‘ﬁ‘aﬁM%d to(1§-26(12 end spncgatrated hydrochloric acid (4.1

_mL} was added. The resultant mixture was granulated overnight at 20-25°C to establish

crystallization. The title product crystals were isolated by filtration, washed with butan-2-ol (25

. mL) and dried under vacuum at 45-50°C to remove butan-2-ol. Yield (17.7 g, 93%). Purity by
HPLC 99.1%.

25 Example 10
_Pregaratlon of Nj3-ethynylQhenyi)-s,'l-bls(z—methoyethog)-ﬁ;uinazolinamine,
monchydrochloride
4-{3I6, 7~B|s(2-methoxyemoxy]-4-qu|nazohnyl]am:no]phenyl]~2-methyl—3—butyn-2-ol
prepared above (20.0 g, 44.3 mmol), anhydrous sofid sodium hydroxide (260 mg, 6.5 mmol)
36 and propan-2-o! (200 mL) were stirred together and heated in a pressure vessel at 135-140°C
for 23 hours. The reaction mixture was cooled to 60-65°C and concentrated hydrochloric acid
(4.8 mL) was added. The resultant mixture was granulated overight at 20-25°C to-establish
crystallization. The mixture was treated with water (10 mL) and stirred at 58-60°C for 21
hours, cooled to 15-20°C and granulated for 2 hours. The fitle product crystals were isolated
35 by filtration, washed with propan-2-ol (2x30 mL) and dried under vacuum at 45-50°C to
remove propan-2-ol. Yield (17.6 g, 92%).

Example 11
regaration of N;(3—ethxm:lghenxt1-8,T-bis(Zmethogethoy)ﬂumazoltnamine
7 . manohydrochloride
' 40 4-{3-{[6, 7-815(2-memoxyethoxy]-4-qumazol‘ny!]amrnolphenyl]—24neﬂ1y1—3~butyn-2-ol

. prepared abave (5.0 g, 11 mmol), anhydrous solid sodium hydroxide (44 mg, 11 mmol) and 2- - E




hours. The reaction m xture was cool ed to 15-25C and net hanesu] f oni.c aci d
(5.1 g, 53.2 mml) was added. The resultant mixture was granth: 0
overnight at 2.0-25C to establish crystallization. The title product
crystals were isolated by filtration, washed with butan-2-ol (25 niL) and
dried under vacuum at 45-50C to renove butan-2-ol. Yield (19.45 g, 0%
Purity by 20 HPLC 98.5% Exanple 13 Pl&paration of N-(3-ethyl phenyl]-

7- bi s(2- et hoxyet hoxy) - 4- qui nazol i nam ne

4- Chl or 0- 6, 7- bi s(2- net hoxyet hoxy) qui nazoline (50 g, 160 mmol),

3-et hyl ani L] n an-2-ol| (5 was heated at
78- 82>C/: ?or%ﬁtﬂ (%ﬁ%%éé'? )wyetsl}@ég% 'ﬁ%" an@é%‘ﬁ%%a'tr f?uéé(gfl49?‘8"r§) THear® stirred
for 1 hourm'xﬁ‘%"’%?qoﬁd\)ﬁa%o -2 a8d cenrepijated hydroghlpdmacidnd miiweeddasid: Theat er
(200 nl) ameulahtwixtueceingen(fodartos-dhe maarw Qstéﬂﬁ§h asuzaa&ta@&k UfhePle 10- 12

wth 50%%5 to et oy gani c

| ayer was se &vgvaglghg@dpﬁécﬂéﬁﬁ‘%%oﬂ %aw@kg@eﬁ‘%ﬁ% 'ﬁ?eo g ?T‘Jn% dand

dri ed overUngghyReHWD 8t 1peifie i ramoves2inetiogyethbndlt ela (8. @rﬁﬂ&%hcentrat ed to an
oil. The oil was allowed to solidifgyghstedsi €d under 30 vacuum at 20-25C
to give the t';tle ) asav\hlte SO|Id rrp72 74C 8H (300
|VHZ Cm' 3)1 S phe b3 i .j,:_ A‘ "_-_ -1._ i H S),
3.34 (311. s), 2.01- 2. 47 (2H thar&sﬁﬁorﬁc g2 H m, 4. 07- 4 12 (4H, :

a2 (1 ks, TP thogt bqughieyiplepgnahu ?*’is(i? 2
(75.5 M PfeBé“fPé &0 9443 "5@1)1%*6@028 safig sodiumchydroxide (099 91@3 @momos 3,
1009. 3, 1119aﬁd bdtz?rM%t (4023 Pwerd A8rréd tod@ferGand Mﬁe& undet feffdx aM(ﬁ)uf@Td-fb?

154. 4, 156 ) 4 ( 157 ), 1487
(s): mz 38 MTE%( ;&%ﬂ@oufwgme 6%)%§§§3 rP‘z i 'R%“‘i g’“g i 31 553
C22H2 7N3 04 MINoBswEs@dded uThecresdtanbmixtug: was gremga;ed Rvertight £699-25°200 Bslaylish006 - 18
5 Exanpl e &&stﬁﬂ”@lﬁa{ athie@itte Brbduct crystals were Isolated by fi Itratlon washed with butan-2-ol (25

N (3o Eil B kg DD AL 5L BN el B ) A A0S S T o o
~descri [78d Bb@éaé% 0 g, 10 mol), solid anhydr ous sodi um hydroxi de (104 ny,
2.6 nmol ) and Example 13
Preparation of N-(3-ethylphenyl}-6,7-bis(2-methoxyethoxy)-4-quinazolinamine
4-Chloro-6,7-bis(2-methoxyethoxy)quinazoline (50 g, 160 mmol), 3-ethylaniline (21.34
g, 176 mmol) and propan-2-ol (500: ml) was heated at 78-82°C for 16 hours. The mixture
25  was cooled to coof to 5-10°C and stirred for 1 hour. The solid was collected by filtration, and
mixed with water (200 mL) and ethyl acetate (500 mL). The mixture was adjusted to pH 10-12
with 50% aqueous sodium hydroxide to give to clear layers. The organic layer was separated
and washed with water (200 mL}), brine (200 mL) and dried over anhydrous magnesium
sulfate, filtered and concentrated to an oil. The oil was allowed to solidify and dried under
30 vacuum at 20-25°C to give the title product (67.2 g, 90%) as a white solid.
mp 72-74°C;
81 (300 MHZ; CDCl3) 1.16 (3H, t, J = 7.6), 2.58 (2H, q, J = 7.6), 3.32 (3H, s), 3.34 (3H,
s), 2.01-2.47 (2H, m), 2.08-2.54 (2H, m), 4.07-4.12 (4H, m), 6.91 (18, d, = 7.6), 7.11 {1H, s),
7.21 (1H, t, J = 7.8), 7.35 (1H, s), 7.42 (1H, s), 7.48 (1H, d, J = 8.0), 8.13 (1H, bs), 8.58 (1H,
35 s), 8¢ (75.5 MHz; CDCls) 15.4, 28.8, 59.1, 68.2, 68.9, 70.4, 70.8, 103.0, 108.3, 109.3, 119.7,
121.7, 123.9, 128.8, 138.6, 145.1, 147.0, 148.6, 153.6, 154.4, 156.9; vma (KBr) cm™ 3136 (s),
1624 (s), 1575 (s), 1535 (s), 1487 (s); m/z 398 (M+H)* (Found: C, 65.64; H, 6.96; N, 10.32.
- CaHaNiO£025H,0 requires C, 65.73; H, 6.90; N, 10.45%).




. acet at e/ hexane a

~benzyl al cohol (20 nmL) was heated at 150-152C for 23 hours. ction

m xture was 10 allowed to cool to roomtenperature and pur|210 29@ col um
chromat ography on silica gel using a gradient systemwth ethyl

acet at e/ hexane as eluent to give a white solid which was dried under
vacuum at 45-50C to give the title proqgct (2.52 g, 58%, np 156-157C. SH
(300 MHz; CDCI3) 1.17 (3H, t J 7.6) 8 (2H, g, J 7.6), 3.33 (31-1, s),
3.65-3.68 (21-1, m, 4.07-4.11 (21-1, m, 5.11 (2H, s), 6.93 (1H d, J
7.7), 7.18-7.29 (5H, m, 7.35-7.42 (44, 15 nm, 7.50 (11-1, d, J 8.0), 8.20

(1H, bsy, 8.61 (1H, s); Sc (75.5 I\/Hg 3) 14.2, 15.4, 28.8, 59.2, 69.2,
70.7. 70.8, _103 2, 1091, 1094 : .7, 124. 0. 127.3, 128.1. 128.5.
128.8, 13thrgparatia ot A1}-E gt I0Xy !

(KBr) cm 1625 Nk@-bﬂ:y!pﬁdﬁﬂﬁ's 7Ms¥2—méﬁ'@xy(e%@)—4vqu(nﬁiﬂﬂﬁ\ﬂnm&: 7 réb%redH 6,500; N,
I%r ggar g?g&g%ﬁ% @34 h?l 1(ﬁmmoﬁ gd antiydrgus sddluhli hydroxlde @04 mg, 2 Exmnqg ; aend:L5

( 2- met hoxy Benadxalgehol (B mlk) miglhﬂatq@ iah A5 E52/@ M43 hours. The reaction mixture was

I\E( 3- e%ﬂvhaﬂw&uh& <ol ?cls Rlof( @mipBia0n YuAd RaaH 1Y &Mh{ﬂ%ﬁ%a’% on F«EIIEQ%E-

above sol | us so

nmml ) and Bﬁ'g%\a giadﬂt %m ‘#’ %ﬁéﬁ%ﬁ’ﬁ@ﬁ"ﬁ?s F'@?'?t 3Alg‘f"(') gﬂgqé”n?eﬁh‘@a
reaction: nﬂmwemsuum 3t uS0"G o giviedhe titie prodush (252 geisiormap 1F61snC purified by
col um chr omat ogj, ?d@b)uh&”cécis)' £97 ﬂﬁi t“ﬁ?@ﬂz%a% \C,’\cjh%“ite)sé/ﬁ @W \éidts*?ss A

o Chn S0C b oy R 50 515 Tk, 0, 439, Tis-Tor 6B . ms(7%4&44¥a0““m
SD% 3% 212 siaa)( y.1o1) (?{ dJJ T.00)8, 201(1919::?)38151 (IR, s}t 8¢.(F9.5 MHzAB8DCRH 4. B eslaebgs) 7. 5),

. - e
3.70-3 74 P3% @é?mﬂn?%gﬁo 31’%11 by 395 th 4 fopo 32739 1%3%2{231? 1588 6. 94
(1H d, J 13$§ 138, 61515(111ﬂ0 4%8.9.71534, om 166.9: g (BB1) o' 3825( 1641, $576; A4 ( 1H,

7.51 H 5.5 DO 3
13 5, 15 a Qi FVAEsbe. et B e oin Briegbles €20 HBYSN 05 o

119.6, 121° @24 0, -128 9, 138 6, 145.2, 147.2, 148.8, 153.6, 154.09,
156. 8: 20max(KBr) cm 1618, 1576 15@@_@__396 (M+ H*: (Found: C, 70.90:

H 7.56; N. Iﬂrg Q‘Qtlongﬁ 3 i Zgﬁetﬁ:oxvg&ogﬁ-‘l-l%tyl&'ﬁguumaz mam?ﬁo s

Exanpl e 16

N- ( 4- met hoxypheMWY¢h%YBﬁi%¥WWW¢Mmm nerepated above (4.0
4- Chl or 0- 6,97 10 nfioh; $8RE BRHHOLS SXdIUH Wy (O£ ng2D.38 mnfdh: hd B0l 2L di ne

(9.8 g, was heated at reflux for 12 days. The reaction mixture was allowed to cool to room
25  temperature and purified by column chromatography on silica gel uéi’hg a gradient system with
ethyl acetate/hexane as eluent to give a white solid which was dried under vacuum at 45-50°C
to give the title product. 2.57 g, 65%, mp 90-92 °C
84 (300 MHz; CDCla) 0.93 (3H, t, J 7.4), 1.19 (3H, t, J 7.6), 1.45 (2H, sextet, J 7.5),
1.79 (2H. pentet, J 6.9), 2.61 (2H, q, J 7.6), 3.39 (3H, s5), 3.70-3.74 (2H, m), 4.00 {2H, . J 6.6),
30 4.12-4.15(2H,m), 6.94 (1H, d, J 7.7), 7.15 (1H, 5), 7.24 (1H, t, J 7.8), 7.34 (1H, s), 7.44 (1H,
_s), 7.51 (1H, d, J 8.0), 7.95 (1H, bs), 8.60 (1H, s); ¢ (75.5 MHz; CDCly) 13.8, 15.4, 19.2, 28.8,
30.8, 59.3, 68.7, 69.3, 70.9, 103.2, 108.2, 108.9, 119.6, 121.6, 124.0, 128.9, 138.6, 145.2,
147.2, 148.8, 153.6, 154.9. 156.8; vmex (KBr) con™* 1618, 1576, 1519; m/z 396 (M+H)*"; (Found:
C, 70.90; H, 7.56; N, 10.66. CzyHz5N,0, requires C, 69.85; H, 7.39; N, 10.63%).
35 Example 16
Preparation of N-{4-methoxyphenyl}-8,7-bis{2-methoxyethoxy)-4-quinazolinamine
4-Chloro-6,7-bis(2-methoxyethoxy)quinazoline (25 g, 79.9 mmol), 4-anisidine (9.8 g,
79.9 mmol) and propan-2-ol (250 mL) was heated at 78-82°C for 16 hours. The mixture was
_ cooled to cool to 5-10°C and stirred for 1 hour. The solid was collected by filtration, and
40 = washed with propan-2-ol (25 mL). The isolated solid was recrystalfized from ethanoliwater
. which was dried overnight in a vacuum oven at 40-45°C. The recrystallized solid was mixed




79.9 mmol ) and propan-2-ol (250 nlL) was heated at 78-82C faqr .16 hqurs. The
m xture was cooled to cool to 5-10C and stirred for 1 hourz.OJ‘F]rYezoggl I d was
collected by filtration, and 40 washed with propan-2-ol (25 nt.). The

i solated solid was recrystallized from ethanol/water which was dried :
overnight In a vacuum oven at 40-45C. The recrystallized solid was m xed 20
July 2006 -19 5 with water (100 nL) and®=zthyl acetate (250 nL). The mixture
was adjusted to pH 10-12 with 50% aqueous sodi um hydroxide to give to
clear layers. The organic |ayer was separated and washed with water (200
n), brine - R ried _qver, . anhydrous . magnesi um sul fate filtered
and congen"t'v ﬁ“ﬁgg‘(‘i%gb&ﬁ \)/gmge&v‘\ﬁia?ee t%(ﬁel%d?'y)t ﬂg’f MRLLE 325 SaIuERe PR, M TR Wkt

40- 45C to GPH@aueas spdivya hdroxidedo gige dp cl tayermp TNBGga8T ByerhasSkpdraddandz ;
gD(7:143% Sﬁ . 3ivagkd, wit)watet. (360 ﬁﬁﬁ%i&) {zog nﬁ_?aﬁ»d @ﬁéd(%&ga@dmgs gﬁ%ﬁ? &r?f%ﬁe,l’? ?r??) :
(1 H.s): §|}e£%cf‘?%?ﬁ%e}%3éé‘§%e,a ‘g‘?‘iﬁg‘t"iﬁﬁjvﬁé‘)"f‘e"lﬂdegﬁcuw at 465453C agive CDOJ 3)
55. 4, 59. 2theggoduct 8@8Gg, 636, mp 188187°C103. 1, 108.3, 109.1, 114.2, 124.7,

131. 4, 1346. 8, 113%3@0 MR3CBCLRd (%(rj{, é)??.s% gﬁégﬁﬁgaés é@—iK'?rN) 32@5 3 9 H%gﬁg,cb

1582, 1511; 400 ; F ; s
15 requi reé‘-’g@"éé Mﬁ 8‘%&")-0%?3 @Y. 4209.0). ERAHN. &) TA3RAB s BeG GH, &ifJ
ﬁ E j—' rre: Eoﬁmmwwn 6s), (18; sm(esmx.%seuhf;Mengsb_agm.mm 49.004b Aa7Ps, 116391 ne g

- met ho 26, 4-Di - oxy); 4-qui nazor i nam ne, 'prepare
Mbove 20 (STl abs L sl LR REK AR T S T e (60 26
nol ) and B8HxyF9GI168hd5 11 (D 468 (M+HE(Fouedt @.5380; HABIISACIC AN Cl@L,goy S. The

reaction mredueLc WaH2ak eyl {0890l to roomtenperature and purified by
- colum chromat ography on silica gel usi n('g a gradient systemwth ethyl

acet at e/ hexane as eluent to give a | id which was dried under
vacuum at 45- SOMMM&HMMWMW[MQMM% 25 5H (300
MHz; CDCI3) 3.34 (3H, s), 3.91 (2 ul n4'i , 3.74 (3H, 's), 4.10 (2H, bs),
5.13 (2H, s), 6.83 (2H, d, J 8.9)T 7. 20-1 (5H, m, 7.36-7.38 (311, m,
7.47 (2H, d, J &-&methoxyphenyl)}-§.7-bis@ymethoxgethqxyH-quiazoBamiies . frepdriat 2664 3)
55.5, 8. 3(2.69, £6 mifbl)( solidanfydidds s8didh Ry@extdY184 mg, 2.6 mmol) and benzyl alcohol
(20 mL) was heated at 145-150°C for 18 hours. The reaction mixture was allowed to cool to
room temperature and purified by column chromatography on silica gel using a gradient
- system with ethyl acetate/hexane as eluent to give a white solid which was dried under
vacuum at 45-50°C to give the product. 0.915 g, 42%, mp 208-209°C.
25 &u (300 MHz; CDCl;) 3.34 (3H, s} 3.91 (2H, 1, J 4.2), 3.74 (3H, ), 4.10 (2H, bs), 5.13
(2H, s), 6.83 (2H, d, J 8.9), 7.20-7.30 (5H, m), 7.36-7.38 (3H, m), 7.47 (2H, d, J 8.9), 8.10 (1H,
bs). 8.54 (1H, s); &¢ (75.56 MHz; CDC;) 55.6, 59.3, 68.2, 70.7, 70.9, 103.3, 109.0, 109.1,
114.2, 124.6, 127.3, 128.1, 128.5, 131.3, 135.8, 146.8, 148.8, 153.7, 154.2, 154.2, 156.8,
157.2; vinax (KBr) em™* 1619, 1580, 1511; m/z 432 (M+H)*; (Found: C, 69.48; H, 6.85; N, 9.68.
_30 C2sH2sN1Oy requires C, 69.59; H, 5.84; N, 9.74%). ‘
Example 18
Prepgrafion of N_—phenvl-N-methvl-s,'l-bls(z-megloxvethoxv)«4-quinazoli_gamine
_4-ChIoro-G,T—bis(2—methoxyethoxy)quinazoline (10 g, 31.97 mmol).. N-methylaniline
_ (3.5 mL, 31.97 mmol) and acetonitrile (100 mlL) was heated at 78-82°C for 24 hours. The
35  mixture was cooled to cool to 5-10°C and stired for 0.5 hour. The solid was collected by
filttration, and was dried for 5 hours in a vacuum oven at 50-55°C. The isolated solid was
mixed with water (50 mL) and ethyl acetate (200 mL). The mixture was adjusted to pH 10-12
‘with 50% aqueous sodium hydroxide to give to clear layers. The organic layer was separated
‘and washed with water (50 mL), brine (50 mL) and dried over anhydrous magnesium sulfate,
- 40 filtered and concentrated to give a white solid, that was dried under vacuum at 50-55°C to give
~ the product. 8.55 g, 70%, mp 109-111°C. o




114.2, 124.6, 127.3, 128.1, 128.5, 131.3, 135.8, 146.8, 148.8

153.7, 154. 2, 154. 2, 156. 8, 157.2: v.w (KBr) cm 1 1619, 1580, 29542086, 432
(MHH) " ; (Found: C. 69.48; H 5.85; N, 9.68. 30 C25H25N3M4 requires C,
69.59; H, 5.84; N, 9.74% . Exanple 18 Preparation of N phenyl-N-nethyl-6

7- bi s(2- met hoxyet hoxv) - 4- gui nazol i nam ne

4- Chl or 0- 6, 7- bi s(2- net hoxyet hoxy) qui nazotine (10 g, 31.97 mol),
N-nethylaniline (3.5 nL, 31.97 mmol) and acetonitrile (100 nL) was heated
at 78-82C for 24 hours. The 35 mixture was cooled to cool to 5-10C and
stirred for 0.5 hour. The solid was collected by filtration, and was dried
for 5 hurs in & (390 M GPER) 383 BH. 95839 Tk s}, Soi2ert 45(2B0k), & 486851 @Hxeg with

wat er (50 msa(am)a;wwamr a2 16208 BH) m %WI"UWFW‘ 1%89%9%@ pH

10-12 wit drOX|de ive to clear ers
organic | at;éjsp%gggzgﬁ‘rat l?'gg],{tﬂ-}lzwggﬁéh 4Pt 3P et¥ 67 506%2.)70. %FP&e"QQS@ n -
and dried 60&9, Ay d2HBS126e0yn2%E, UAT.0 1484, @48 20143.d, 168 8 d1aangl vGQIREN Liat ed tO

o oduat 8 %@55@%*"44“%@3@45@9@*6%8&5&" R A RN N
3.33 (38 §¢ 5@3’9 @éH‘ 9%, 42-3.45 (2H n), 3.48-3. 51 (2H, n), 3.58

'(3H s), 3.74-3.78 (2H, rr) mgn) 6.33 (1L H s), 7.11-7.20
(2 . -c(755|sz CDCI 3) 42. 0,

_'129 9, 147, o 1Wﬂihylimsh@yl-ﬁl'ﬁﬂs(@memﬁ&emoxﬂ@qtﬂnazul;nam;ne; (liBé ar&m 31,615
1571, 1497dega15ed3%véwﬁz, zs(.ﬁaa&éond%ngg@ &%&H rga%%wge:év s% wmé, 25N3OA

TR I DN Je LR L T M
N- Met hyl - Ntemshid rodni7 teipips (Rutrrent pufigt fg>apjunthr auomaa@bpn}adn fiba M PR gd - as
dese 60, shath, ittt 01 ARSI B Sy
_hohr s. The“f (‘f?‘iuﬂﬁ‘ ‘ﬁl 5@8@9‘0\%’5 theipresietaS 17:789. 8881, mp&2r638%n t enper at ut r e and
purified by col mmaohmmmtgg)apbxswm Sth), aasqeh éé‘iieﬂg 734) %@@brff‘%méé’ tem
wth etfyl 6359 a @HNEX 308333 (H1 45" 56 Brlsy G.68 ol ¢ 7())|€:34(1H §hy 485,41 ed
(4H, m), 7.34 (2H, 1, J 7.7), 8.69 (1H, s); 5 (75.5 MHz: coch) 13.8, 19.2, 30.7, 42.0, 59.2,
67.8, 68.6, 70.4, 106.5, 107.7, 110.6, 125.8, 125.9, 129.9, 147.0, 148.6, 153.0, 153.8, 160.4;
' vmax (KBr) cm™ 1616, 1572, 1543; iz 382 (M+H)*; (Found: C, 69.39; H, 7.38: N, 10.86.
C2HzzN3O; requires C, 69.27; H, 7.14; N, 11.02%).
25 -




- . ammoni um f | uori de conpoun

under vacuum at 45-50C to give the product 517 ngy, 52% np %2-{332%9 8H (300
MHz:.CDCI3) 0.93 (3H, t, J 7.4), 1.45 (2H, sextet J 7.4), 2i3g&H4a
pentet, J 20 6.7), 3.35 (3H, s), 3.44-3.52 (4H, m, 3.59 (3H, s), 4.05
(2H, t, J 6.7), 6.34 (1H, s), 7.12-7.21 (4H m), 7.34 (2H, t, J 7.7), 8.69
(1112, s); Sc (75.5 MHz; CDClI3) 13.8, 19.2, 30.7, 42.0. 59.2, 67.8, 68.6,
70.4, 106.5, 107.7, 110.6, 125.8, 125.9j3- 129.9, 147.0, 148.6, 153.0, 153.8,
160.4; v, (KBr) cm 1616, 1572, 1543; mz 382 (MtH)'; (Found: C, 69.39; H,
7.38; N, 10.86. C22H27N303 requires C, 69.27; H 7.14; N, 11.02%. 25 20
July 2006 -21 5 CLAIMS 1. A nethod of preparing a conmpound of fornmula 1 H
| or & pharmaceutically acceptable €AM$r sol vate of said conpound,

wherein: R and. R2 aAaw%grafﬁrgp&aga%ﬂ%%d%@}o%&lgql from C1-C10 al kyl and
Cl-Cl O al koxy 10 wherein said alkyl and al koxy are optionally substituted

by up to 2 substituents independently ed from hydroxy and Cl1-C6
i

al koxy; R5is H Cl-C10 al kyl, or-(CH2] Cl10 aryl), wherein g is an
integer fromO to 4; which conerQQs trgat i
is wherein R15, R and R2 are as defiNied abovexgnd G is a bl ocki ng group
selected from -C(OH) R3R4 I:gund -Si RBR4R5; W R4 amth\Rb are each

- independently Cl1-C6 al kyl; Y (@ an alkali-metal or

al kal i ne-nmetal hydroxide in a ¢ént conprising hydroxy-substituted

Cl- C10 al kyl where Gis or‘ R34~ 0L={b) a tetra-(Cl-C6 al kyl)- 20

in anapr®ic solvent where Gis -Si RBR4AR5. 2.

The nmethod of claiml wherein Gisq-C(OH) R3R4, said solvent is a secondary

or a pharmaceutically acceptable salt or solvate of said compound, wherein:
R' and R? are each independently selected from C,-Cyo alkyl and C;-C,, alkoxy
10 wherein said alkyl and alkoxy are optionally substituted by up to 2 substituents independently
selected from hydroxy and C,-C, alkoxy;
R'is H, C-Cyo alkyl, or {CH,)(Cs-C1o aryl), wherein q is an integer from 0 to 4:
which comprises treating a compound of formula 2

RS
R | R G
SN
R N/)
: 2
15° wherein R™, R' and R? are as defined above, and G is a blocklng group selected from
-C(OH)R’R* and -SIR*'R*R":;

R’, R* and R® are each independently C-Cj alkyl;
with either (a) an alkali-metal or alkaline-metal hydroxide in a solvent comprising
hydroxy-substituted C,-Cyo alkyl where G is -C(OH)R®R®, or (b) a tetra-{C;-Cs alkyl)-

20 ammonium fluoride compound in an aprotic solvent where G is -SIR°R'R®.
2. The method of claim 1 wherein G is -C{OH)R’R*, said solvent is a secondary
alcohol and sald alkali-metat or atkaline-metal hydroxide is selected from sodium hydroxide,
 lithium hydroxide, cesium hydrox:de calcium hydroxide, magnesuum hydroxide and potassnum
- hydroxlde _

25 3. The method of claim 2 wherein said solvent is butan-2-ol or isopropanol, or a

E .mlxture of the two solvents and said alkah—metal or alkalme-metat hydroxlde is sodlum
_ hydroxlde ' ' '




-al cohol , and said al kali-netal or al kaline-netal hydroxide iﬁ_ﬁfl ted from
sodi um hydr oxi de, [|ithium hydroxi de, cesium hydroxide, cal?®’ :%ﬁ r oxi de,
magnesi um hydr oxi de and pot assi um hydroxi de. 3. The nmethod of claim?2
wherein said solvent is butan-2-ol or isopropanol, or a mxture of the two
solvents, and said al kali-nmetal or alkaline-netal hydroxide is sodium
hydroxi de. 20 July 2006 -22 4. The nmethpd of claim1l wherein Gis

-Si RBRAR5, said tetra-(Cl1-C8 al kyl)- anmoni um fl uori de conmpound is
tetra-(n-butyl)-ammonium fluoride and said aprotic solvent solvent is

sel ected fromtetrahydrofuran, diethyl ether, dinmethoxyethane, toluene,

di chl orsomet haney, chleomemBY dnhid mx&@meeqé -smﬂ'fmﬁ gmu@et@f-(cl; B¢ afkgn.egoi ng

I t 5. Th d of
2 ot hory ATy L 88 S0 i B Foudting o st ¢
conpound cpivedr it seleZteds frane p tatrabidipjuran, r digthyln etherc ofipetheryelbang, héoifeoenul a 3

C N 3 whejfididrniihaaB dhiReofofn® 2A8 a@Gdktird 8fwb Br ﬁtb@'dﬂhla foﬁég& fiepapound of the
formula 4 N H in.claiml., 7. The

net hod of cl ai g whg}‘eé'f‘?\41\@'?‘518g ‘E?%%o‘ﬂﬁff"b?"ﬂf Bef‘ﬂﬂsﬁ e zé""? hRUFRYY NS Rt he

conpould d$ Hf or mul a 4 in an organic solvent selected from

di met hyl f or manigle, e O%ﬂn&{;}%%:&% @ﬁem,}.%%%am%mwﬁ&muw&%é%ég'tgff and a

m Xture of two or

f or egol ng solvents 8. The met claim
7 wherein t?&F“&B%‘EﬂWﬂQH‘Bd pidhefogPYARt rile, both R and R2 are
i
]

R SN

P
R’ N

3

wherein R' and R? are as defined in claim 1, with a compound of the formula 4

15

| N S
15 4 G
wherein R'® and G are as defined in claim 1.

7. The method of claim 6 wherein the compound of formula 3 is treated with the
compound of formula 4 in an organic solvent selected from dimethylformamide,
dimethylsulfoxide, tetrahydrofuran, acetonitrile, and a mixture of two or more of the foregoing

20  solvents |

8. The method of claim 7 wherein said solvent is acetonitrile, both R' and R? are
2-methoxyethoxy, and R'®is H.

9. The method of claim 6 wherein the compound of formula 3 is prepared by
treating a compound of formula 5 | |

Ien

" with thionyl chioride in anhydrous dichloromethane,
' 10. . The method of claim 9 wherein R' and R? are both 2-methoxyethoxy.
11. . Amethod of preparing a compound of formula 6 or 7




2- met hoxyet hoxy, and R15 is H 9. The nethod of claim®6 wherein the
conmpound of forrmula 3 is prepared by treating a conpound 0 Ily280pa 5 oH
25 5 wth thionyl chloride in anhydrous dichl oronethane. 10. The nethod of
claim9 wherein R and R2 are both 2-nethoxyethoxy. 11. A nethod of
preparing a conpound of fornula 6 or 7 20 July 2006 -23 H5 7 or a
phar maceutical Iy acceptable salt or solasate thereof, wherein R6 is Cl-Clo
al kyl or (CH2)mO(CH2)"CH3; R7 is Cl-Clo al kyl or -(Cl-C6 al kyl) (C6-Clo
aryl) wherein the foregoing R7 groups are optionally substituted by 1 to 3
substituents independently selected fromhalo, nitro. 10 trifluoronethyl,
trifluoromethoxy, (Cl-C6 al sul fonyl, Cl1-C6 al kyl, Cl1-C6 al koxy, C6-Clo
aryl oxy and C6-C oaryl sul ], each mis independentl|lyran i nteger from1l
to 6, and n is an inge 10 to 3; RIS is H Cl-C yl, or
-(CH2)a(CrClo aryl), a0 i nteger froR%O\t 044 Wi ch conpri ses

treating a cQk s wherein R6 ahd as defi ned
above, G is"-CrOARRBA xgpd R3 and RA! arggeach.i ndebendently CISG al kyl ;
W th a primary or al cohol of the fo Yy R=@H wherein R is

Cl1-Cl O al kyl _gr A0 kyl) (C6-©0to aryl) & he fgregoi ng R7 groups
are optional Ry substitutd by 1 to 3 20 Fhb* f I ndependent |y

sel ected fromhalo, nétro, trifluoronmethyl, trifluoronethoxy, (Cl-C6

al kyl )sél fonyl, C1-C6 alkyl, CrC6 al koxy, C6-Cio dyloxy and

C6- Cloaryl sul f Ortyla pharmaceutically acceptable salt or solvate thereof, wherein R® is C,-C,, alkyl or
«CH2)mO(CH2)CH;;
R” is Cy-Cio alkyl or ~(C-Cs alkyl)(Cs-Cyo aryl) wherein the foregoing R’ groups are
optionally substituted by 1 to 3 substituents independently selected from halo, nitro.
10 trifluoromethyl, trifluoromethoxy, (C4-Cs alkyl)sulfonyl, C,-C, alkyl, C4-Cs alkoxy, Ce-Cyp aryloxy
and Cg-Cyoarylsulfonyl;
each m is independently an integer from 1 to 6, and n is an integer from 0 fo 3:
R'®is H, C1-Cyo alkyl, or -(CH,)q(Ce-C1o aryl), wherein q is an integer from 0 to 4;
' ‘which comprises treating a compound of the formuia 8

R
N N
rR°0 o G
NN
r°0 '7|
N

i

i5
wherein R® and R are as defined above,
G'is -C(OH)R’R*, and R® and R* are each independently C;-Cj alkyl;
with a primary or secondary alcohol of the formuta R7-OH wherein R” is C4-Cyo alkyl or
| ~(C1-Ce alkyl){(Cs-Cio aryl) and the foregoing R’ groups are optionally substituted by 1 to 3
_ 20  substituents independently selected from halo, nitro, triflucromethyl, trifluoromethoxy, (C,-Cs
' alkyl)sulfonyl, C+-Cq alkyl, C1-Cs alkoxy, C¢-C1o aryloxy and Ce-C,garylsulfonyl;
in the presence of an alkali-meta! or alkaline-metal hydroxide.
12, The method of claim 11 wherein said alkali-metal or alkaline-metal hydroxide
. is selected from sodium hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide,
25 magnes:um hydroxide and potassiurn hydroxide.
' 13, The method of claim 12 wherein said alkaF-metal or alkallne-metal hydroxide

" ts sodium hydroxide, R® is 2-methoxyemoxy. R is H, and said alcohot of formula R’-OH is a
secondary atcohol ' C




in the presence of an alkali-netal or alkaline-nmetal hydroxide, 12. The
~method of claim1l wherein said al kali-netal or alkaline-ngpdpbﬁyﬁﬁoxide

is selected from sodi um hydroxi de, |ithium hydroxide, cesium hydroxide,

cal ci um hydr oxi de, magnesi um hydr oxi de and potassi um hydroxi de. 13. The
met hod of claim 12 wherein said al kali-netal or alkaline-nmetal hydroxide is
sodi um hydroxide, R6 is 2-methoxyetho§¥_b R15 Is H and said al cohol of
formula R7-OH is a secondary al cohol . July 2006 -24 14. G wherein R and
R2 are each independently selected fromCl-CO 0 alkyl and C -C o al koxy
wherein said al kyl and al koxy are optionally substituted by up to 2
substituents independ , rom hydroxy and C,-C6 al koxy; Gis a
bl ocki ng group sg?éctege%#%wﬁgéﬁ%hﬁggg and -SIRBR R5; R3, R4 and R5 are
each independently C -C6. alkyl; and, R75 is H, Cl-Cl0 al kyl; or '
-(CH2)q(C6-C10 aryl), wherein q is an integer fromO to 4. A conpound of
formula 2 :

2

' wmefein _R1 and R? are each independently selected from C,—C,;, alkyl and Cy-Cyq
_ alkoxy ‘wherein said atkyl and alkoxy are optionally substituted by up to 2 substiluents
, independently selected from hydroxy and C4-Cq alkoxy, |
- G'is a blocking group selected from -C(OH)R’R and -SiR*’R*R®:
R’ R* and R® are each independently C,-Cq.alkyl; and, | .
R'¥is H, C4-Cyo alkyl, or -(CH,)(Ce-C1g aryl), wherein q is an integer from O to 4.




