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and pharmaceutically acceptable salts and solvates of said compounds, wherein:
R' and R? are each independently selected from Cy-Cyo alkyl and Ci-Cyo alkoxy
wherein said alkyl and alkoxy are optionally substituted by up to 2 substituents independently
30 selected from hydroxy and C,-C, alkoxy;
R' Is H, C1-Cyo alkyl, or {CH;),(Cs-C1o aryl), whereln g is an integer from 0 to 4;
which comprises treating a compound of the formula 2
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In a preferred enbodi nent) where Gis -C(OHR R4) said sohrent is a
secondary al cohol, such as butan 2-0l or isopropanol, and said al kali-netal
‘or al kaline-nmetal hydroxide is selected from sodi um hydroxide, l|ithium

hydr oxi de, cesi um hydroxi de, cal ci um hydroxi de, 15 magnesi um hydroxi de and
pot assi um hydr oxi de, nost preferably sodpum hydroxide. |In another preferred
enbodi nent) where Gis -SIR R4AR5, said tetra-(C, -Cs al kyi ~amoni um f | uori de
conmpound is tetra-(n-butyirammonium fluoride and said aprotic sol vent
solvent is selected fromtetrahydrofuran (1' HF), diethyl ether,

di met hoxyet hane (DVE), toluene, dichloronethane, chloroform and m xtures
of two or nore of the foregoing sol vents) yost prefereably THF. The
present invention also relates to the pre j on of a conpound of formula
2) as described above, which corrprﬁsés orrpound of the formula 3
| R ~N R N 3 wherein R and R2 are aj deflned aRgye, with a conpound of
the formula 4 R~ v 25 4 G w R S are as efinedfor said
conmpound of forrmula _2. -35 red enbodi ment of the above

met hod, the compound of formul a ed with the compound of fornula 4
in an organi c solvent such I efiyN\@r mam de (DVF), di met hyl sul f oxi de
(O8O, THF, acetonitrile (MeCN), or a mxture of two or nore of the

f oregoi ng sohrents, nmore preferably &cetorutrile. The present invention
also relates to t ! |ned
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hydroxy-subsntuted C,-C,o alkyl where G is -C(OH)RR", 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-ol 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'R®, said tetra{C;-Cs alkyl)-
ammonium fluoride compound is tetra-{n-butyl}-ammonium fluoride and said aprotic soivent
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.
The present invention also relates to the preparation of a compound of formula 2, as

described above, which comprises treating a compound of the formula 3
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wherein R' and R? are as defined above, with a compound of the formula 4
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wherein G and R are as defined for said compound of formula 2.



ROs R~ R 7 and the phamaceuticalty acceptable salts and sol vates thereof)
wherein RS is as defined above) Ris C--C, 0 alkyl or -(CHZ) nO(CH-"CH~; 20
'R is C -Coo alkyl or -(C~--C alkyl)(CC,0o aryl) wherein the foregoing R
groups are optionally substituted by 1 to 3 substituents independently
selected fromhalo) vitro) trifluoronethyi, trifluoromethoxy, (C--C

al kyl )sul fonyl, C -C alkyl, C -C aikoxy, CGC fl aryloxy and C Coo
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al cohol . The present invention also rel ates @ a met hod of preparing
conpounds of the formula 9 ,.,6 Rae R ISy a t he pharrnaceudcal ty

acceptabl e salts and solvates therBs{) mhReretq RS, Rs and R are as
defined above; R, Rand R are each i SFdent y selected fromH, C-Co
al kyl, halo, cyano) vitro, trifluorong di £) uor onet hoxy,
trifluoronethoxy, azido, -OR', -C(RR", ', 20 -NR zC(O R ~,
-OC(OR', -NR sSO2R ~, -S02NR'R 2, -NR =C(PR') -C(ONR'R 2, -NR'R Z,
-S(O; (CHz)g(C6-C,0 aryl), -S(O~(C,-Ca alkyl), wherein j is an integer

f1.0m 0 0 2 wir by ey Svdambus iidStatane: C o a~) MR 2(C2) g(Ce- C o

aM, and -(CHZ)a(4 het eroc i er from
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are not attached directly to each other; said aryl and heterocycfc groups
are optional MA%used to a C~C, aryl group, a CS-Ce saturated ~c group, or a
4-10 menbered heterocyclic g ; and said al kyl, aryl and heterocyclic
groups are optionally substi by 1 to 5 substituents
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and the pharmaceutically acceptable salts and solvates thereof, wherein R" is as
defined above, R® is C{-C alkyl or (CH2)nO(CH2):CHs;

20 R" is C4-Cyo alkyl or —{Cy-Cs alkyl)}(Cs-C1o aryl) wherein the foregoing R’ groups are
optionally substituted by 1 to 3 substituents independently selected from halo, nitro,
trifluoromethyl, trifluoromethoxy, (C4-C, alkyl)sutfonyl, C;-C¢ alkyl, C{-C¢ alkoxy, Ce-Cy aryloxy
and Cg-Cyo arylsulfonyt;

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

25 which comprises treating a compound of the formula 8



-5 5 independently selected fromhalo, cyano, vitro, trifluoronethyl,

di fl uoronet hoxy, trifluoronethoxy, azido) -NR 2SCZR', -SOINR'R 2, -C(OR")
"-C(OOR', -0C(OR'", -NRIiC(OOR ~, -NR=C(OR', -C(ONR'R ~, -NR'R z, -0R",
C~-C~ al kyl, -(CHz)q(C6-C,0 aryl), and -(CH2)q(4-10 nenbered heterocyclic))
wherein q is an integer ranging fromO tqg 4; each R' is independently
selected fromH, C~-Coo alkyl, -(CHZ)g(Cs-C,0 aryt), and t 0 -(CHz)q(4-10
menber ed heterocyclic), wherein g is an integer ranging fromO to 4; said
al kyl group optionally includes 1 or 2 hetero noieties selected fromQ,
-S(O S wherein j is an integer fromO to 2, and -N(R 2y- with the proviso
that two O atons, two S atons, or an O ang 3y om are not attached directly
to each other; said aryl and heterogyd c pups are optionally fused to
a Cs-C, aryl group, a CS-Ca saturated gye R, or a 4-10 nenbered | S
het erocyclic group; and the foregoing R titoeR S, except H, are
optional ly substituted by 1R%0.5 substjkuents indepengéntly sel ected from
hal o, cyano, vitro) trifluoronet i or onet hoxy, trifl uoronethoxy,
azido, -(OR 2, -(OOR ~, -0 -MR 2Q(OR', -(ONR~R ~, -NR ~R’,
hydroxy, C,-C6 al kyl, and Cr%% a y,N ach Rz and R' is independently H
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the definitianerdih At'is CHOBHRRY hdiR*, IR RHand Rt 6fe sdemhddSatove,vattd Pandty or
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al kal i - met al nyfroxidek BdidiiR hydésdde, hmgﬁéamhd@hm&m ldr pStassn hyardiad! @MBdtGsferabiy hi um
hydr oxi dﬁ{’ cgésdéunhh&‘g{l%m de) cal cit um.-hydr oxi de) nagnesi um hydr oxi de or

pot assi um hy 3 8E, st preferably sodi um hydr oxi ge. The above conpounds
of fomul as 1, 6, I'vamnnefereedaerabadiswentbf the ablaee teagionnBnis Hfme@xyethoxy and said

hyper prol i f ea@bhol 8f Binfuld KGR is prelebifia s@nasy akoidd Manmmal s. The present
i nvention al so rel_ates t‘g i nt.er nedi f e fornula 2 as ed above
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with reference to PREESEREYPEOOD giso fratesfa a LPABEP%W"QPB?‘H%H"QS 'CJ"?' iR em
"hal 0", as u®ed ~ herein, unless otherw se indicated) includes fluoro,
chl oro, bconmo or iodo. Pnefened hal o groups age fluoro, chloro and brono.
5 The term"alkyl", as used herein) unless ofWeryi se indicated, includes
sat urated nonoval ent hydrocarbon radical s havj 3 %ﬁi ght, branched or
cycf~c noieties, or a conbination of t fore i ieties. It is
understood that for said alkyl group to i GdiCc noieties at |east
three carbon atons are required jn said alK The term"aryl", as
used herein, unless otherw se i Rfcatreh_imtydes an organic radical i O
derived froman aromatic hydrocar bo enovpl of one hydrogen, such as
phenyl or naphthyl. The term "4-10 hgnpsted terocyclic") as used herein,
unl ess otP rvvi se indicated, inBlQdes™aromitic agd non-aromatic
het erocyclic groups containing one or nore heteroatons each sel ecked, from
O, S and N, wher ei #ddhe phasmacauticaliy. pocepigble sattsand soivales theregf. sherein Rin Riand i ng
system Non- aRdraté defined ssove:ycl i ¢ groups i ncl ude groups having only 4 atons

in their ring 15 syst b r%m' L]E'E 0, [ usrm‘ﬁlél e
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(derived from 1t | agphe : [ i's
R R i s ot e Eh kR B D, °
Exanpl es of ndfta«Gerkio @vhe @G CsiCoo @NBpR(CHZ)(Co-Cro aryl), and (CH;)q(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,
25 and -N(R")— with the proviso that two O atoms, two S atoms, or an O and S atom are not
attached directly to each other; sald aryl and heterocyclic groups are optionally fused to a Ce-
Co aryl group, a Cs-Cs 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




20 are pyrro6di nyl, teVahydrofucanyl, betrahydrothienyl, tetrahydropyranyt,
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prepared according to the presaib_i nyenti o that are acidic in nature are
capabl e of form ng base salts with m~aool ogi cal | y accept abl e
rati ons. Exanples of such salts incj | kali metal or alkaline earth
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salts of the conpounds of the present invention=~15 The canpounds prepared
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"0, ~S, 'F, Aemeeriodoe Jalo groups;ar Suare Shigro, éﬁﬁp@?)”’accordl ng to the
present invention, pnodrugs thereof, and pharnmaceutically acceptable salts
of said conpounds or of said pr~odrugs whi ch contain the aforenentioned

i sotopes andl or other isotopes of other atons are withhin the scope of this
30 invention. Certain isotopically-Ilabelled conpounds of the present

i nvention, for exanple those into which rad wactive isotopes such as ~1-1
and ~~C are incorporated, are useful in drug andlor substrate tissue
dlstrlbutlon ~assays. Tridated) i.e., 3H, and carbon 14) i.e., ~~C, |sotopes
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The term “alkyl', as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties, or a combination
of the foregoing moieties. It is understood that for said alkyl group to include cyclic moieties at
least three carbon atoms are required in said alkyl group.

The term "aryl”, as used herein, unless otherwise indicated, includes an organic radical
derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl.

The term "4-10 membered heterocyclic®, as used herein, unless otherwise indicated,
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms
each selected from O, S and N, wherein each heterocyclic group has from 4-10 atoms in its ring
system. Non-aromatic heterocyclic groups include groups having only 4 atoms in their ring
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The
heterocyclic groups include benzo-fused ring systems and ring systems substituted with one or
more oxo moieties. An example of a 4 membered heterocyclic group is azetidinyl (derived from
azetidine). An example of a § membered heterocyclic group is thiazolyl and an example of a
10 membered heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups
are pyrrofidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,36-
tetrahydropyridinyl, 2-pyrrolinyl, 3-pymrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-
dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyi,
pyrazolidinyt, imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0}hexanyl, 3-
azabicyclo{4.1.0lheptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic heterocyclic
groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyi,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyt, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazotyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from the compounds listed above, may be C-
attached or N-attached where such Is possible. For instance, a group derived from pyrrole may
be pyrrol-1-yl (N-attached) or pyrrol-3-yi (C-attached).

The phrase “"pharmaceutically acceptable sal(s)", as used herein, unless otherwise
indicated, includes salts of acidic or basic groups which may be present in the compounds of the
present invention. The compounds pnepared acconding to the present invention that are basic in
nature are capable of forming a wide variety of salts with various inorganic and organic acids.
The acids that may be used to prepare phammaceutically acceptable acid addition salts of such
basic compounds of are those that form non-toxic acid addition salts, L.e,, salts containing
pharmacologically acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide,
nitrate, sulfate, bisulfate, phosphate, acid phosphate, isonicotinate, acetate, lactate, salicylate,
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-11 5 The nethods of the present invention may be described through
reference to Schemes 1 to 3 above. In the reactions described bel ow, all
reactions are conducted at atnospheric pressure and roomtenperature (about
20-25C) unl ess other conditions are specified. Further, unless otherw se
noted, substituents R-R, RS Gand G _are as described above. 10 In
Schene 1, conpounds of forrmula 1 may be prepared by first treating starting
conmpound of forrmula 5, which may be prepared according to nethods famliar
to those skilled in the art, with thionyl chloride in anhydrous

di chl or oset Ggae, Rld du%fel Wktrdte: [PARGIHBEANS bR tasSfivale, Gudinakl nﬁréab eg"ehﬁ.‘smate

pressure) t ob ai d 3, The c 0

may be obt al%ne E’f& §B£ﬂ?§)'}%ge (s:a.(;ochjo’%%gy 'J"%t 8?'}%5%‘61 93%{ %'an%s"[f 36 nd of
| S formul aewa¢qsul@na@fl§=amn98t§fem% mtwuemawo-ﬁe Wmvmmen;rﬂm big(2- a

m xture of hydogis- rﬁﬁlﬁtﬁoénaf)] dhe ﬁ@r@ﬁ@btmﬁs mbyfeatas@ordﬁgense{eadaés)énM@honmata

t t [

e ey Bt B, S i orghb. T BRY Brdracsiteaty e S5 00 .
The conp@unevitbrarious ariheacidsyiapdditende bp acidsmentionedeaboveag t he conpound of
formula 2 with aﬁ‘h@slek&hipmmﬁts PlepSred 8bdoRfinl n@uﬁ%éyenhu@hwu%aae%ﬁ.c%ﬁkaf&@t

conpri SI ng 20 0, .a sub tituted b at ast.one r 0X roup. where
G5 L O Oy REeabai S it pope s M veigus e aco bRy G RHB R CORBBRd | r
an aprotic ssbbunbrsalwwm&t@albah-rﬁbﬂk'oFQaMne Yiirtly met@ salts an, Ghlidulaly, thet dafrivpol vent
| s preferablysge mmxnmﬂhdsawb\e%mwgoan@&e&guéﬂwnopanol) sai d

al kali-metal or al Kal i ne-met al roxli de may be sel ect rom sodi um

hydroxi d&, 1it hi utfeso@Ped perRrding de theiRiesentiavention, NRYRRYRMElIc cRgfSesi um
hydr oxi de arand Herghore axsliuudlffélyudmomhdaeucmndﬂmhtdomeﬁmﬂmm;smmdeelatﬁﬁ t he

Xt
Lbout 1500, yBIEH ke’ 44 Frodechei 6l ?%ﬁ’@"?%“?:e"pﬂﬂaﬁ’“n LA hOgRessR,
conpound i s "b‘feé?‘{@r%fﬁlm@ﬁ therepty TbﬁP‘WBWﬂ‘FﬁﬁSfﬂ'@H‘PﬂIW sq&xistiap tauippiess {This
sol vent may ikenticnlreiateewd tie waoflatifshictttaabhyrs ard Mbduresthdreoft ol uene,

di chl oroggt hane, gl %[.@%g b?'ﬁgq'l—%(; "l %ﬁelg%tgﬁlél p8led Brfipclhas t}?ﬂared

fore90|ng sol vent s, |on I's prefe

conduct ed a 3cspidisgla ?E’%QWP@W-@WWP%}G%W é?ﬁ%‘?'é?ﬁﬁ“éﬂlem&wm arPOC
The anti - cangéeiticaasnose vecitedfin lﬁamuuhaba forine fact thftiove bi Mbrelafonidiund rEpReadbycal | y

acceptable s S tizcapcer conpounds of
for mFJ)I as 6 a%{dgt?mah Vﬁtgéﬁp%r‘g%r e%L %W"{a '8&% rﬁ%%“rtﬁ'@m tggg{}) F%?s 1" with
a primary ornunetesisually fauads o natyre. f&mmples -lmpesmﬂebm inRorppratedsinto
def i ned aboveom;soonashef mﬁ@sm@ﬁabnofncsaae Addidples - O hydrogeh %basaklmeo%at %kygen

hydr oxi de sug sod] de) |ithi h,y r,@ "

cal aum hydroghoég °th§ggor§?%¥rﬁdr§’ m@ls('fgh o)1 |'E,m'as Mﬁdﬁm:ﬁg ¥ %ra i y
sodi um hydr ofeserefiv ROYDAS Bre! acgerdingity the prese! n mmm argDC.
Use of a SECpMﬁé&uﬂéaﬂPbéﬂepﬁﬁlefsﬁw| saw%on\%wusl dr oisiili W&9§Wﬂiéﬁro§m5’iﬁ w0 the

asynmmetric an Io u rrrul use_.o ohol f
formula R -0 émfﬁg P%? ?ﬁ'?PS 3% & ef&&"ﬁnarﬁwlﬂgma ﬂ]'sc
anal ogue 36f mermgp acd@m isotopicaliyHapelied icompannds dfdheiprebeny inventiom for mmpleﬁ\ese ed,
a secondary @iio Wﬁ%&%aéﬁb&%@@ sucth és ¥ W‘@ﬁr&ﬁ&; rated] areﬂ%@fuﬁﬁ@%%%r of

formula 6 and ar,a by vari th such_ a

chr omat ogr apﬁ&’bsuﬁﬁlhé'f‘f' ﬁ%gq“&?ﬁ ?’rsa}‘gt (? rEE' PrEER 'P‘?ﬁ‘ 14hbe « isotppes are
conpounds of padicutarlypréferegddotheingaseaf o@pmhdtmhdtdctq@mwwa@emer.bstmhon with
acceptabl e S%E&ﬁeraﬁot Cs[dchedi &E:t‘ﬁé?i\ﬁh b8 gﬂhﬁéﬂa aﬁordc&‘?iﬁﬂqﬂgﬁpéﬁﬁc fagvdmitigas 9
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cevondal yoa, CEHRY 6‘Pr Fb AP S o Pl ot pop R et
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t o t he preserandiRieparationsnbelaw, dy sekblituingd ceadilyrevailatiie isalopically Jabeited reageotfoban

atans. CoxpouRfdsoitpichifdataudt adedt € of isomers at one or nore centers will

exi st as di astereaneric nbctures, which can be separated into their

I ndi vi dual di astereoners on the basis of their physical chem cal

di fferences by nmethods known to those skilled in the art, for exanple, by

chromat ography or fractional crystallization. Al such isoners, induding

di astereonmer nb~ures, are considered as part of the invention. 20 The

conpounds referred to above that are basic in nature ane capable of formng

a wde variety of different salts with various inorganic and organi ¢ aads.

Afttwugh suds salts nust be phartnaoeutically acceptable for adm nistration

to marrmals It |s often deswable |n practlce to |r|f|aIIy |solate t he
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30 the desued sorrel salt is nead~l obtained. The desired add salt can al so
be predpitated froma solution of the free base in an organic sol vent by
adding to the sokrtion an appropriate mneral or organic aad. Those
conpounds referred to above that are aad~c in nature, are capabl e of
form ng base salts with various pharnmacgl ogi cally acceptabl e canons.
Exanpl es of such salts include 35 the alkali netal or atkaGie~arth netal
salts and parncutarty) the sodium and potassiumsalts. These sails are al
prepared by conventional techniques. The d~em ca! bases which are used as
reagents to prepare the phar pegaeibéseadtibly oRe€ RREMBhe base salts of this

I nvention are those which fornlnon-tg%hgnggse salts w~h the addi c corpounds
of the present invention. Such non-t se salts indude those dernred
from such pharmacot ogkal | y acceptabl e rat®dns as sodi um 40 potassium

cal aum and magnesi um ebc. Theﬁg salts cap easihl be prepared by treating

t he correspondi ng aadi ¢ conpounds~ytr'tRyan &gueous sol ution containing the
desired al kali netal -13 5 al kox nmetlal hydroxi de, and then
evaporating the resulting sol utiQr 6 neés, preferably under reduced
pressure. Alternatively, they Hﬁy al so be“prefared by m xing tower

al kanolic solutions of the acidic cgnpounds and the desired al kali netal

al koxi de or netal hydroxi de togethgr{ and then evaporating the resulting
solution to dryness in the sane ner as before. In either case,
stoichionetric quantities of : i

product. The Exanpl e&

w further exke
i ntermedi ates of the pres

fy the methods and
i on,4 & Noug hs.understood that the
scope of the present iny& g isnot limteg by the folkow ng exanpl es.
Exanpl e 1 15 PreparatRon of 3-Tltriget hyl sl fyl)ethynyl | ni tt®benzene A
m xture of 1-brono-3-nitrobenzene (10.0;g, 49.45 mmol) and
trimethylsilylacetylene (8.4 nL, 59. 34 |) was treated with triethylam ne
(33 m.)) giving a small anmobunt of white|preapitate. The resultant mxture
was treated with dichlorobis(triphenyl phonsphone)palladium!1l (7 ngs) 0.01
mmol) and copper (I) iodide (8.5 ngs) 0404 and heated at 80-85C (oi
20 bath tenperature) for 4 hours. The result4 it i ght yel | ow m xture was
allowed to cool to roomtenperature ang' he d
with the aid of triethylamne (33 nmlL). TheNGearyel N sol uti on was
concentrated by evaporation and dried in vhcuo at roo epperature
overnight to give the title pro N $y 10299 as a dark brown oil.
gcl mass spectroscopy indicated that fi nalf conpound was 100% pure mnle
219 (M+H) "~ 25 Facanpte 2 Prepar at,i of ~-f£4riqpthylsiiyl)ethynylIaniline
A mixture of the vitro conpound)R3-[(TTimelhyl si%yl)ethynyl]nitrobenzer<e)
prepared as descri bed above (0.86 g, 3. mmol) in 2-propanol (30 nL) was
degassed with nitrogen and treated with 6 platinumon alumna (268 ngs).
The m xture was shaken -under an 30 at phere drogen (30 psi) on a
Parr shaker apparatus for 22 hours. The Yeacti ture was filtered
t hrough a short pad of Cetite' ~ (diatawaﬂ&l and concentrated by
evaporation to give an oil which was dried | , ight to give the
title product (692 ng, 93% as a ¥gllom/bro . 80 MHz; CDCh) 0.24
(9H, s), 3.56 (2H, bs), 6.62 (1 H, f 2.38~8.0)) 356.78 (1 H
))

t, J =2.2)) 6.87 (1 H dt, J =7.7 8 7107 (1 H t, J =7.8); do
(75.5 MHz; CDCh) 93.4, 105.4) 115. 6 .4) 123.8, 129.2) 146.2; me
190 (MtH)°© Faranct~le 3 Pr eoar at t ofit of

6. 7- bls(2- met hoxyet hoxvl - N- 1 3- Ht ri net hvl stlyl ) et hynyl | phenvl | - 4aui nazol i nam
| ne, nmonohydrochl or)de 40 4-Chl oro-6, 7- bi s(2-met hoxyet hoxy~ui nazol i ne (942
ng, 3.01 mvbt) was treated wth a solution of the aniline (645 ngs, 3.41
nmml ) in 2-propanoi (14 nL) and heated at reflux for -14 5 2.5 hours. The
m xture was allowed to coos to roomtenperature and stirred for 1 hour. The
soiid was collected by filtration, washed with 2-propanol (5 m) and dried
in vacuo overnight to give the tide product (1.33 g, 88~) as a white solid.
b" (400 MHz; CDCh) 0.21 (9H, s), 3.38 (3H, s)) 3.41 (3H, s), 3.72 (2H, m,
3.77 (2H, m, 4.10 (2H, s), 4.53 (2H, s), 7.20 (1H, t) J =7.8), 7.23-7.28
(2H, m, 7.75 (1H, d, J 7.8), 7.88 10 (1H, s), S. 20 (1H, s), 8.42 (1H, s);
me 466 {MtH)'



Exanpl e 4 preparation of

N- ( 3- et hy-nyi phenyl | - 6. 7- bi s(2- net hoxyet hoxyl ~- caui nazoti nam ne,
"nmonohydrochl oride A slung of the silyl conpound,

6, 7- bi s(2- met hoxyet hoxy)-N-{3 15
[(trimethylsilyl)ethynyl]phenyl]-4-quingzolinan ne nmonohydrochl ori de,
prepared above (1.22 g, 2.43 mml) in tetrahydrofuran (6.1 nL) was treated
with a 1 Msolution of tetra-nbutyfamoniumfluoride in tetrahydrofuran
(2.6 nt_, 2.55 mol) and stirred at roomtenperature for 1 hour. The
solution was treated with 2-propanol 4chéme2nt-) and concentrated by
evaporation. The oil in 2-propanol (20 ni) was treated with concentrated
hydrochloric acid 20 (0.2 nL) giving a pre€iitate. The rriudure was
stirred at roomtenperature for 1 hour. The # lid was col | ected by
filtration, washed with 2-propanot RIR_ xana~dried in vacuo to afford the
title product (747 nmg, 72% as an off i R(nMmp 226-229C). s,., (300
MHz; ds-DMBSO) 3.36 {6H) s))r%.7p. 8 igH, s), 7.39 (1 H s),
7.41 (1 H d) J =7.8)) 7.50 ( Nu 7. 9) 7.79 (1 H d, J =28.1),
7.88 (1 H s), 840 {1 H s), 25 (LJH) s), 11.48 (1 H bs); ~ (100
MHz; d~-DMSO) 58.4) 58.5) 68 6% .7) 67.0) 81.3, 83.0) 100.3, 105.2)
107.2, 121.9) 125.4, 127.6, 128.9, 129 2, 135.2, 137.7, 148.3, 149.2,

155.4, 158.0; me 394 (MtH)' Exam ned 5 Preparation of

4-t 3- f(6 7- bi s(2- met hoxyet hoxyl - 4- QUi pazol i nyl | am nol phenyi | - 2- met hyl 30
3-butv~ 2-0l. nonohvdrochl oride 4-Chlpbro~, 7-bi s(2-net hoxyet hoxy) qui nazoGne
(15 g, 48 mml)) 4-{3-am nophenyl)-2ngt hyt-3-butyn-2-of (9.2 g, 52.8 nmol)
and acetonitrile (225 nL) was heated pt refiux for 5 hours. The m xture was
cooled to cool to 5-10C and stirred fyr 1 hour. The solid was coll ected by
filtration) washed vsrith acerQnitn'te (15 m.) and dried I n vacuo
overnight to give the 35 ti i
(400 MHz; d~-DVSO 1. & (6H
4. 24- 4. 30 (2H, m, 4.35-
(2H, mijio, 8.
15 5 Exanpl e °
4-(3-116.7-bis(2- «yet/?xyl 4- cntgdzolrny ;i:Fnyll-Z-netthB-buty
n-2~1

4-13-{[6, 7- Brs?f)nﬁthoxyewhoxy] 4- qui nazolr'oyl | af ’/enyl]-z-nethyl-3-but
yn-2-ol, monohydrochl or&de) prepared above (19.0 g5 39.7 mmol), water (95
nm.) and ethyl acetate 10 (380 nL) were stirred together at room tenperature
to forma mxture. The pH of the m xture was adjusted to pH 10-12 with 50~6
aqueous sodi um hydroxi de solution to give two clear |ayers. The organic

| ayer was separated fromthe agueous | ayer and concentrated under vacuumto
a volume of 190 nL. After a period of granulation in an ice bath crystals
of title product were forned, filtered off and dried to yield product
(15.13 g, 86% . 15 8H (400 MHz; COCt~) 1.56 (6H,s), 3.35 (3H,s), 3.37 (3H,
s), 3.7-3.71 (4H m, 4.134.19 (4H m, 7.0 (1H, m, 7.13-7.17 (2H,-m, 7.3
(1H, m, 7.6 (2H, nm, 8.55 (1H, s); mMe 452 (MtH). - Exanple 7 Preparation
of N-(3-ethynytnhenyl|-6.T-bts(2-nmethoxyethoxyl -4-aui nazol i nam ne. 20
nonohydr ochl ort de

4-13-[[ 6, 7- Bi s(2-net hoxyet hoxy] - 4- qui nazol i nyl ] am no] phenyQ 2- net hyl - 3- buty
n- 2-ol, nonohydrochl oride, prepared as described above (32.34 g, 66.3
mmol ), water (300 nL) and butan-1-of (600 nL) were stirred together at room
tenperature to forma m xture. The pH of the m xture was adjusted to pH
10-12 with 50% aqueous sodi um hydroxi de solution to give 25 two Gear

| ayers. The organic | ayer was separated fromthe aqueous | ayer and
concentrated under atnospheric pressure, so that water was azeoVop'ically
removed fromthe butan-1-of solution. The final volunme of butan-1-of
solution was 300 nmL. Anhydrous solid sodi um hydroxide (0.13 g, 3.3 nmol)
was added to the azeotropically dried butan-1-of solution and the resultant
m xture was heated under reflux at 115-120C for 24 hours. |3utan-1-of (150
m.) 30 was renoved by distiOation and the concentrated reaction m xture
cooled to 15-25C. Concentrated hydrochloric acid (6.1 nlL) and butan-1-of
(60 m.) were added to the cooled concentrate and the m xture was granul at ed
overni ght at 20-25C to establish crystallization.




The title product crystals were isolated by filtration and dried under
vacuum at 45-50C to renove butan-1-ol. Yeld (21.0 g, 73.7~6). Purity by
"HPLC 96.5% 35 Exanple 8 Preparation of

N ( 3- et hynyt phenyt| - 6. 7- bi s( 2- met hoxyet hoxy) - d- 4ut nazol i nant ne.

met hanesul fonl c acid salt -10-

4-[3-[[6, 7- Bi s(2- net hoxyet hoxy} - 4- qui nazoti nyt] am no] phenyl ]

2- met hyl - 3- butyn-2-0ol, nonohydrochl ori de, prepared above (32.34 g, 66.3
nmoron, water (300 nL) and butan-1-of 40 (600 nm.) were stirred together at
roomtenperature to tons a mxture. THfeRE30f the m xture was adjusted to
pH 10-12 with 50% aqueous sodi um hydroxide solution to give two Gear -16
5 layers. The organic |ayer was separat ed R\ t he aqueous | ayer and
concentrat ed under atnospheric pressure) sg¢ 3t \water was azeotropicalty
removed fromthe butan-1-of solutiong'TThe Vol umre of but an- 1- of
solution was -300 nL. Mydrous solid soyiadmbdr gxide (0.13 g, 3.3 mol)
was added to the azeotropicalky dried bufan-1-oR solution and the resultant
m xture was heated under reflRIR.at .\g- RQC for 24 hours. The reaction

m xture was cooled 10 to 15-25C 4t hangsul fonic acid (4.6 nL) was added
and the m xture was granul ated ovge Jht a9 20-25C to establish
crystallization. The title prrR3Q ysthl's wepe isolated by filtration)
washed with butan-1-of (25 nL) and dried under—vacuum at 45-50C to renove
butan-1-ol. Yeld (29.16 g) 90% . Purity by HPLC 96. 7% Examale 9 15
Preparati on of

N- ( 3- et hynyl phenyl ) ~. T- bi s( 2- net hoxyet{hoxyl - 4- c~ui nazol i nam ne.

nonohvdr ochl ori de .

4-[13-[[ 6, 7- Bi s(2-net hoxyet hoxy] - 4- qui azoliqyt]anino]phenyl]-2-nethy|-3-but
yn-2-ol, prepared above (20.0 g) 44.3 mmon, ahkydrous solid sodi um
hydroxide (0.09 g, 2.2 mmol) and but an-2; of o were stirred together
and heated under reflux at 100-102C foR 36 s. The reaction m xture
was cool ed to 15-25C and concentrated hydri gwacid (4.1 nL) was added.
The resultant m xture was gran3¥%§ed overnj ght at 20-25C to establish
crystallization. The title productSNeryStal 3were isolated by filtration,
washed vvith butan-2-of (25 nml) and ad
butan-2-ol. Yeld (1T.7 g, 939@.Rﬁ5 C 99.1% 25 Exanple 10
Preparati on of 9

N- 13- et hynyl phenyl | - 6. T- bi s( 2- met hoxyet hoxyl - 4- aui nazol i nam ne.
nmonohydr ocht ori de

4-[3-[[6, T- Bi s(2- net hoxyet hoxy] - 4- qui nazol i nyl ] am no] phenyi ] - 2- et hyl - 3- but
yn-2-ol, prepared above (20.0 g, 44.3 mmol ), anhydrous solid sodi um

hydr oxi de (260 ng, 6.5 mmol) 30 and propan-2-of (200 nlL) were stirred
together and heated in a pressure vessel at 135-140C for 23 hours. The
reaction m xture was cool ed to 60-65C and concentrated hydrochloric acid
(4.8 nmL) was added. The resultant m xture was granul ated overni ght at
20-25C to establish crystallization. The m xture was treated with water (10
m.) and stirred at 58-60C for 21 hours) cooled to 15-20C and granul ated for
2 hours. The title product crystals were isolated 35 by filtration, washed
w th propan-2-of (2x30 nL) and dried under vacuum at 45-50C to renove
propan-2-01. Yeld (17.6 g) 92~6). Exanple 11 Preparation of

N (3- et hym phenyl | - 5. T- bi s( 2- met hoxyet hoxy) - 4- 4ui nazol i nam ne.
nmonohYdr ochl ori de 40

4-[3-[[ 6, 7- Bi s(2- net hoxyet hoxy] - 4- qut nazoGnyt ] am no] phenyl ] - 2- net hyl - 3- buty
n-2-ol, prepared above (5.0 g, 11 mmol), anhydrous sol'~d sodi um hydroxi de
(44 nmg, 11 mmol) and 2 17 5 nethoxyethanol (50 nL) were stirred

toget her and heated at reflux for 47 hours. The reaction m xture was cool ed
to 20-25C and concentrated hydrochloric acid (1.1 nL) was added. The
resultant m xture was granul ated at 20-25C for 1 hour to establish
crystallization. The title product crystals were isolated by filtration,
washed wi th 2-net hoxyethanol (10 nlL) and dried under vacuum at 45-50C to
renove 2-net hoxyethanol. Yield (3.73 g, 78/0). 10 Exanple 12 Preparation of
N- ( 3- et hynyl phenyl ) - 6, 7- bl s(2- met hoxyet hoxyl - 4- c~ui nazol i nam ne,

nmet hanesul fontc acid salt

4-13-[(6, 7- Bi s(2-net hoxyet hoxy] at - qui nazo6nyl ] am no] phenyl ] - 2- et hyl - 3- buty
n-2-ol, prepared above (20.0 g, 44.3 mmol ), anhydrous solid sodium
hydroxide (0.09 g, 2.2 mmol) t 5 and butan-2-of (400 nlL) were stirred

t oget her and heated under reflux at 100-102C for 36 hours. The reaction

m xture was copied- to 15-25C and net hanesul fonic acid (5.1 g, 53.2 mmol)

I I N 1 ——r I T B I T Y 1 - - NN SN 2

unger vacuum at 45-50C to renove



20 HPLC 98. 5% Exanple 13 Preparation of

N- ( 3- et hvl phenvl | - 6. 7- bl s( 2- met hoxvet hoxvl ~ui nazol i nam ne

4- Chl or ~0- 6, 7- bi s(2- met hoxyet hoxy~ui nazoline (50 g. 160 mmol),
3-ethylanitine (21.34 g, 176 mmot) and propan-2-of (500 nL) was heated at
78-82C for 16 hours. The m xture 25 was -¢poled to 0001 to 5-10C and stirred
for 1 hour. The solid was collected by filtration, and m xed with water
(200 nL) and ethyl acetate (500 nmL). The m xture was adjusted to pH 10-12
wi th 50% aqueous sodi um hydroxide to give to clear iayers. The organic

| ayer wass separ at Bt anethogla gif dble \preshntwaventiof 204 be )dpsdribed dhrio2g0 referpnaenth

dried over aflsgied4StoPIBKR! leuﬁuJeB&foﬁs dfeédnbé‘d’ §&lova N4l fégafbﬁé‘taFéaE&{éu&Qd QP
I ri ed under 30 vacuum at 20-25C t0

pit. The oil was allowed to soli
Gi ve the &1 {FBOBRG e1ospy 298 goortissiperiiurs (ahAt 20251C) iniasp ofpt Fawiions eErs
MHz; CDCl 3) dpetified 3Hurthgr, inless/ ofipowis. bdted, 2¢dbstilvents R-R'%6)R' & 3ad (GHareS3s

3.34 (3H, 5) 4 g%a%ozg (2H, m, 2.08-2.54 (2H m), 4.07-4.12 (4H, m, 6.91
(1 H d J = ef’%‘i 1 (1H s), 7.20 (1L H t) J =7.8), 7.35 (1 H s))
7.42 (1 BP s), msswnw 1,0compoundg of) formwlal $ miay he prgegred Py Jest (rpaking ggtiag ©  ~

(75.5 Mz, Qaﬂ\p%hn&éi BrmudB5, hich thal be E& pared ‘é&;o%mgﬁe nfbthodt fdilial @thBse skilds 3,

1053 180t me]l%ow?mw%gmw i deppioyeyons hinfly Efrbeiduns (egioer 407

(s); Mz 39842%&() atmpBhericl preSsuré) 3o Gbtain-fheGedbrfpourtd, oflformBida IC~Fae bbrigdiind oHz 0
[ C, 9 f

{\f?gl (ra'??]yl phg)gm}“% %Ha( g)en%ﬁ]rg?&gtég Im? CB&'E% [ oxyg%ugaa%ﬁ%'g;o | na{?r(\;ugg of

N- ( 3- et hylisphéanpulad, in-ani cyga_mmvnmxy@hmMEmrqm nEHG | MeGhhian @ miptuegoofrtewd oas

described abgye GﬂmQ ereg&ﬂg emnis p?e@érmy m&wdspgierﬁwém@ % éiﬁ&%bﬁieso("é% o,

2.6 mol ) and benzyl al coho heat e hours.
The reacti on "¢fust UF@"Wésteﬂ'é?‘ al T"ofﬁé"dwlnﬁ %’ERS‘V"‘? é"'er B%HP?'@H]JBr'%Q FHBMIFYof the
pur |h fi eﬁ Iby Grivie hivR, cdfémabagmphyue@nmpodudaﬂ f@ﬁihlauSGnﬁgba pgé’pahd!d&ﬁttre‘émgﬁm
wth et et at ef an . | ,ch. was dri
inder vatuum Bt PaEoshoAfga Zhafar il helpde iafeltRla fuhBslen ¥3igh Krling
156- 157C. 208" %emoalmubmry At laast pre+hydroxy group where % is SC(OMNR’R], orwith adytra-3. 33
S 3? 7)5) 731250 %Ikg%m&lurgzlﬂtgﬁde‘ldf compdundtin ?l a &uajso(v&ﬂ) whare &9 BSiIRR'KRE. 8d -
(1 bsy - 15 ady B8 LR e hie(foipitieRy g fepgdany Sodtion Sughas bursfbror
69.2, 70.7) 1®p8>pa|1®3sa;d all@mtal 00 @lkalineimetal 7hydmoRide ﬂ)‘aﬂm @lecthmfr@ SM@'ﬂl
%ﬁgr;—) cﬁ|28 8.h 5&:%5“3 thiath GOMMlumHJm%e.%ﬁmﬂg\a%ﬁdJ mayﬁésu?m hﬁﬁ@u& an\ﬁ
9. 48. C~I—&5~N§ﬁg"‘s?8 f?r»’f'@gade bf?@ﬁ@u 03\"5'&?59*“& '33%3 %'wambly 3 3 2
Pr eaar ﬁt i on aémbém@rmhglng)m abgut €00°C to about 150°C. Where G is -SIR'R'R®, the tetra-(C,-

2- net t
(3. et oyl phegh Gk Sisdds %&ggiﬂa*x?@é@u. tra 41 puylammoniur fuoride, the
above (4.0 g, aPI?Pcnﬁ?B'Ie)“) "‘§¥)le gelseted, iy ethot ME. daluprpy Q'FS'W%‘%"P{TTDI )
and butan- 1- oéhlc(raamirta):dwaauxdueaifwb atmaorefof the foregoid’sohRyis, prefeeablycTigr, iand the

T o8 RS 0 ik R VA ol

acet at el hexan&°gs &he @pti-canseqyeanpotndsnet; ormya |_dmah|bermnaqfedrioe@haun@@mwa&tuum
at 45-50Cto mgagaga]{ggsld@sm 2 57 g, 65% np 90-92 C &' (300 I\/Hz

COCK) 0.93 (3H) t 1,19 7. t

1. 79)(2H p(en!t_l)et )H‘§°’§‘)"2é§ %"% éﬁf‘x sé‘?)&?“§§5§(%¢73'}s‘g§(§g e"é"°ﬁ’4"(2H
m, 4.00 (2H, tréating iedjediaBOof formula 8 w:th a primary or secondary alcohol of formula R’-OH,
4.12-4. 15(;2H, 4 44
TR 7(3§ %ergp%ﬁ.l, g& &'ézﬁ;io JQ? % “:]?% bﬁsé%ce%f g%élé%m(‘%tﬂlﬁr%aﬂﬁegé&%%&ém (
CDCI 3) " 13.8, $uehy as 1 pdium Shydigxide o fithiums dydroxide; cesiugy hydroxide.g calgigm  bydroxsis. )
108. 9, 119. 6, nibgdestum ﬂ@ﬂoﬁle ot gRaSijuniliB@Broxide,lptefe@bly tddiurd hydrd8de afld @nfperatiioel. 9,

156.8; V", hn HEHRc 3800 13640 dllcf o 336l oo G R REoH YA 90
H 7.56; N, 10% Q%BH—?\%’ requires é 69. 85 °H %‘g °%g gﬁ‘ﬁi REoH
minimize conversion to the asymmetric analogue of formula Z, while use of a pnmauy alcohol
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



35 Exanple 16 Preparatton of

N- I 4- met hoxyphenyl ) - 6. T- bls( 2- net hoxyet hoxy) - 4- c~ui nazol i nam ne

"4- Chl oro- 6, 7- bi s(2- net hoxyet hoxy~ui nazoline (25 g, 79.9 mmoi), 4-anisidine
(9.8 g, 79.9 mot) and propan-2-of (250 nL) was heated at 78-82C for 16
hours. The m xture was cool ed to cool [3_5-10C and stirred for 1 hour. The
solid was collected by filtration, and 6 washed with propan-2-of (25 ni).
The isolated solid was recrystall'aed from et hanoUwat er which was dried
overnight in a vacuum oven at 405C. The recrystaU zed solid was m xed

-19_ 5 withy ﬁﬁsggrefekge ﬁviha un‘?lE Bmt,mﬂﬁa% i ﬁ%ﬂ?e %&raxeﬁhﬁ vEiotls Wethot@'s

adj usted to p 12 with a ueous sodi uny hydr oxi d give to clear
| ayers. Thes‘t?f‘gaérﬁh@“l‘%{%?p%@'%%lfa&ﬂﬁﬂ ‘%IHH’SM ieddn W%Wmé’ﬁ%@"(‘%ﬂdsrﬁ')
brine (200 fomhulaBand?inesy becerverstity fidmaceuticilly acceptatielsdita e dederibddbettl. and

o gi ve the. pr odhrcneds sofieafih f ol 5 bt EiPinlRT B ahes S 375
(3H) s), 3.BEMEiaH0 wih aPrigrey3orascqrEaty akohol3of omBia7R-OBes dgscrit®d7aboysi, s)

?2g4 3 ]i§ gﬂﬂzreﬁ@e »to &cReiné 2Hsinéb the g@al 01 the fediBod éf §6‘her§é 3 |s7th§§reé§raf$n §f)lﬁe 7.46

68.2, 69.0, %‘“ﬁe‘“c?G“&W%og"%usel?fsp'gﬂafwwgd %1'&"'2"3 BZQW{S &@?")&d 1ﬁ'be 8,
148. 6, 153, ComidnmdSof fbintula’9 miple Ginvered to piddimpceautically actegtshle 4d49@s dé&fiBed 1511,
m z 400 {I\/Hrlgglw (Found C, 63. 30 H 6.37; N, 10.47. CZ~Hz5Nz05 15 requires
C, 63.42; a3 N) 10.52% . xanple 17 Preparation of

N- ( 4- met hoxyphenﬁeﬂa‘ﬂ Lcompaypgs H%@MW)‘Q to-the: presanbirveniiongaiefed 19 abR¥hNAL

NB (4- mzag hgmbeawﬁm&dw?@(&uwt b&hbﬁﬁh&@l(a&bng% Wbotsbm&mdaeahg [ @i SdG
above q

noron and benz I \sil' Fé ?6 eat ﬁ}?%ﬁ%@% qufge:]'rhﬁa:ggual The

reaction ni dag § en thehesjs of cRS\VSI%dPW' ﬁé‘?fp@eabnmﬂwa%kwlw thege by
col um  chr orgRi&gin & Bit, @R esdrhgie; By GdmatSgrapBly or B4 taly Ao MANEICH isdha)d,

acet at el hexan s eluent to. give a i te soI | d ich.was dried under vacuum
at 45-50C td%‘l@‘@dfaﬁ‘é‘eﬁ St fires Grecpis SRt S e 25 ~ (300 Mz:
CDC13) 3284 (3H, 'B)eW@mmpmm)ﬂe@ﬁnu@maﬁﬁmb@off@mﬂga)m)it;:- 5. 13
(2H, s), 6. &%né@bkd&renls&ts%vzma@mz 6 fslans mstbz a7

2H, d) J 8. 1H ~ 75
ég 3, 239 2, 3%*"73 %ﬂ'& %i%bfﬂs@w mgw a"ﬂais( s 3"2& m%@%] @'3°'i°2é°
128 5, 131. 3nm4185s<86)te 1he . ®mpouh8. ¥, the SBesent wemmn fmanm r@éﬁbnSmodut@.Ea% a;

"X (KBr) ogharmddadiatylialee éﬁé%au Hﬂdzmén?& &dhvert &E%&dbac@to @% A& bde

?88|53r egl)a Fit ?%ngond 1 Sm%nt vith an glﬂal‘rne reagent and su%sequénuy oonvért &'L la%er free baseEt>o:(>arrpl ©

N- phenyl - N- n@phayma@uticaliy app@uuea:uadq;mmmmmmmslonmbam compounds

4- Cht oro- 6, 74 ( )
N- et hyt ani | Ifﬁ%&gﬁv&ﬁ&&‘ﬁ?&én‘%&%@%&?ﬁ% acetonjtr ﬂyﬂ g SUbSta'ﬁglg ted
at 78-82C foﬂ%eﬁkﬁﬂ?“‘qﬁ&%"mﬂ)&ﬁﬁ'e‘ MR Ban P 'VPB‘ ediyoin g
stirred for &ut‘éblhomanic%leem@hdﬂsw&ﬁmﬁalokemm Uponfcadeful evaparationah the\saisentr | ed

for 5 hoyp dggr}éggw#'gé& m%;!d 1 %ﬁmﬁ%&‘ W th
wat er (58 m.) an acet C"} s"%%ﬁ%&%\%&s‘gé’ sted ?’3

10- 12 wi t h 5894tienatBe e%?ﬁff’ﬂ‘rﬁ“mﬂaﬁ‘ﬁﬁ?‘\{fé ‘?Yc?dﬁmg’”t‘%s%%ﬁa'\aﬁwgae%mb?’gam C
| ayer was sepegasitedd.and washed with water (50 nL), brine (50 nL) and dried

over anhydrous MBgHsS : n a
white sol>/i d, that was Jémpﬁgl qéc!er 3@18%%1@%%0%&9&8% %/ré%ﬁéehpr o%@
8.55 g, 70% PAf® SABYwith yareus ph ically parsptafipisatioppcRyaniples of puph salls inclydesg
(3H, s), B. 4Ithe’3alléﬁ rﬁ&iﬂorﬂ]@lin&e&&-rﬁetﬁkalis%hd pErticutddyb the (s8diim ®hd potassiundsalB. ( 2H,

D o)t 8 en | Ape sotdre afpirddibooiosafalfebifa . T dperiby dsel fplcd e sseq ds
70.3. 70.4, Iweefs ths pramaceytiegliyoceptablebase sals of this lvention ara Hose whidly 7,
153. 0, 153. 4 forkBndoxia/bise salsiRih thedddic cofpblnds bEHié prekddl Triventon. S8 fdwibRic

(Found: ', ©5adsatdindici B aehb o, <85 Braiogkl] bbbk bafns 5

N- phenyl -4¢ MW“%W%P%MM@W 7Tase it Gan £2a3ly be tPrepatsdity dicptng the

N- Met hyl - N- phophgdpordidy adidic caripomdy alith @X \ajuebus) $olation @batsinihgthe desicdaliati metal
descri bed above (1.0 g, 2.61 mmol), solid anhydrous sodi um hydroxi de (97.5
ng, 2.43 mmol) 15 and butan-1-of (10 nL) was heated at reflux for 24 hours.
The reaction mxture was allowed to cool to roomtenperatutre and purified
by columm chromat ography on silica gel using a gradient systemwth ethyl
acet at efi exane as eluent to give a white solid which was dried under vacuum
at 45-50C to g| ve the product. 517 ng, 52% np 62-63C. s" (300 MHz; CDCls)
0.93 (3H) t, 7 4) 1. 45 (2H sextet) J 7 4)) 1 80 (2H pentet, J 20 6.7),

~ ”~N ™ A ~ ™ 7N ~ ™ 7N\

f




-21 S QJItMs 1. A nethod of preparing a conpound of fornmula 1 /w,s R\..
\/ R ~-NJ R2 N1 or a pharnaceutically acceptable salt or solvate of said
conmpound, wherein: R and R2 are each independently selected from C, - Coo

al kyl and C,-C, o al koxy 10 wherein said al kyl and al koxy are optionally
substituted by up to 2 substituents ingependently selected from hydroxy and
C -CB al koxy, Rs is H C~-Coo alkyl, or -(CH2}o(C6-Coo aryl), wherein q is
an integer fromO to 4; which conprises treating a conpound of formula 2
RNV R \ ~NR2N2 15 wherein RS, R and R2 are as defned above, and G
i's a bl sckbiRexiddr o ket el @oxies] ahd 0ah etdpbialing the reatking SailuRorRERIrynelss,, praéraay\d R5

21 Kal | ne- mol TR prlectie Ruchiofiey, nd) bidy SIb m%r,,,s@ega@ g
al kyl wher &oldiong o me@:w Fempoyads(asd the ﬁ@e%a%@me@ alkoide) argnetahitydioide
fluoride cesgpmeddnd heavappratig the RRUINMQIbILTYNAS Aryhedsin th&ishin&nidanerds béfere. met hod

of claim1l [ ohol ,
and said alq\ﬁgﬁgre %%téléuom%rkg_tgu%]ugesn%f? %igg'htég ed:‘?&émbl? r%glﬁfe%ﬁ{?g@ %ltro ge&gusr%dl um
hydr oxi @e, cPrpiptesss Rirgaction ard maxmyry iekisl ﬂ@)@ﬁﬂ@}’ figdl peedvsth hydr oxi de,

magnesi um hydr oxing exafigle9prodasd bulbwniflied Sidiiplify 2 MethddinaRitéiAddales of e m 2

wh d | - 2-0of '
sol vents. et ipnlon, SROBTLE Grerdeed FRRLSIERE: or 6 soBhihvirtabin tely "
hydr oxi de. 'im'tettwtbe followingexamplasd of claim 1 wherein Gis -SiR R~-RS, said

tetra-{C~-Ce al kyi) anmonium fl uori dgyghapeqund is tetra-(n-butyl)-anmmoni um
fluori de and said aprotic soI vent so ven |s sel ect ed from tetrahydrofuran,
di et hyl Yet her, di met hoRj&Rasation of 3-{itdmethy! ! e chloroform and a

m xture of two oKX mikure oof-btohfb-a‘-mmgﬁzeng(mmi gzaens mrﬁol) aﬁbmmmam‘tymieal m 1
wher ei n bOt 4%& %@@4 '3%83\);\%3« WW‘?&W ea@g nhnpqoa E@alggmgunt Ihshl t hod
of cl |m1 er éi onpoun is'pre treating a
conpound of P’P%‘a?eo rT he Fasultantmixture was.tregted with th@’QM?@F@FﬁV'FFW“%m‘&"ﬂEa'HF'EmaS
defined in w{7angs, 0.01\Whdl) andcepperl) tbdie (8.5 Mgk 00.0aimmol ahti Reatdd &t 80-85°C (oil
20 bath temperature) for 4 hours. The resultant bright yellow mixture was allowed to cool to room
temperature and the solid was removed by filtration with the aid of triethylamine (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 compound was 100% pure m/e 219 (M+H)*
25 Example 2
Preparation of 3-(trimethylsiiyl)ethynyllaniline
A mixture of the nitro compound, 3-{(trimethylsityl)ethynyl]nitrobenzene, 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 to give an oil which was dried in vacuo ovemight to give the title product (692 mg,
' 93%) as a yellow brown oil.
84 (300 MHz; CDCl,) 0.24 (9H, s), 3.56 (2H, bs), 6.62 (1H, ddd, J = 1.0, 2.3 & 8.0),
35 6.78(1H,t, J=22), 6.87 (1H, dt, J = 7.7 & 1.2), 7.07 (1H, t, J = 7.8); dc (75.5 MHz; CDCly)
93.4, 105.4, 115.6, 118.2, 122.4, 123.8, 129.2, 146.2; m/e 190 (M+H)"

Example 3
Preparation of 6,7-bis{2-methoxyetho trimethylsliyliethyn henyl]-4-

quinazolinamine, monohydrochloride
40 4-Chloro-6,7-bis(2-methoxyethoxy)quinazofine (942 mg, 3.01 mmol) was treated with
a solution of the aniline (645 mgs, 3.41 mmol) in 2-propanol (14 mL) and heated at reflux for



IS 4 Gwherein R~ and G are as defined in claim1. 7. The nethod of claim
6 wherein the conpound of forrmula 3 is treated with the conpound of formula
-4 in an organi c solvent selected from di net hyl formam de, di et hyl sul f oxi de,
t eVahydrof uran, acetonitrile, and a m xture of two or nore of the foregoing
20 solvents 8. The nethod of Gaim 7 mhggeln said solvent is acetoriiVile,
both R and R2 are 2-nethoxyet hoxy, RSis H 9. The nethod of claim®6
wherein the conpound of forrmula 3 is prepared by Vesting a conpound of
forthuta 5 OHR ~ ~ NJ R N 25 with thionyl chloride in anhydrous

cZiI C hlt ﬁrs)n‘e% ﬁ b@s. The midife WBE ?Bd«fe@fto EdohioFolin WieHeatdreRBind 3fdled3or ahsurbqfnla
me oxye (0] (0] e, a

235 5o eSS W clE e iR, waen B SR prPagty (SIPB IR it vy o
accept abl egigaihe titler produict/d133 o BR%)asfa whitesolid.n R6 is ~C -C, o0 al kyl or

SO e oot St g ol O )

substi t uenf™ 4 éeti¢h "f"r'om)hé%)é 28R d") ?F?ﬂ*ﬁ&r iét {\B8,
trifl uooorrem-hﬁy.(ym(ﬂ si08.42l(1ey Is); sk oM +H)C, - C6 al kyl ) C,-C6 al koxy, C6-C, 0

aryl oxy and C6-C, oaryl sul fonyl ; eachgg” 5 i,ndependently an integer from1l
to 6, and n is an integer fromOto ; is H C, -Coo aIkyI or
- (CH2) q( C6- C,Rxeparptign of} : agthoxyethaxyl-4rg pinaminepnpri ses

treating a corrpound of the fornul a,ogohydmcmmde

A slurry of the silyl compound, 6,7-bis(2-methoxyethoxy)-N-{3-
15 [(trimethylsilyl)ethynyl]phenyi}-4-quinazolinamine monohydrochloride, prepared above (1.22 g,
2.43 mmol) in tetrahydrofuran (6.1 mL) was treated with a 1M solution of tetra-n-
butylammonium fluoride in tetrahydrofuran (2.6 mbL, 2.55 mmol) and stirred at room
temperature for 1 hour. The solution was treated with 2-propanol (12.2 mL) and concentrated
by evaporation. The oil in 2-propanol (20 mL) was treated with concentrated hydrochloric acid
20 (0.2 mL) giving a precipitate. The mixture was stirred at room temperature for 1 hour. The
solid was collected by filtration, washed with 2-propanol (2 mL) and dried in vacuo to afford the
title product (747 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),
7.41(1H,d, J=7.8),7.50 (1H,t, J=7.9), 7.79 (1H, d, J = 8.1), 7.88 (1H, s), 8.40 (1H, s), 8.86
25 (1H, s), 11.48 (1H, bs); 8¢ (100 MHz; de-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, 135.2, 137.7, 148.3, 149.2, 1654,
158.0; m/e 394 (M+H)*

Example 5
Preparation of 6,7-bis(2-methoxyetho uinazolinyllamino]phenyl}-2-methyl-
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 cooled to cool to 5-10°C and stirred for 1 hour. The solid was
collected by filtration, washed with acetonitrile (15 mL) and dried in vacuo overnight to give the
35 ftitle product (23.4 g, 100%) as a white solid.
5y (400 MHz; de-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), 7.72-7.74 (2H, m)ijio, 8.47 (1H, s), 8.79
(1H, s), 11.64 (1H, s); m/e 452 (M+H)"



IS 20 25 a wherein R6 and R S are as defined above, G is -C(OHR R4) and
R and R~ are each independently C -CB alkyl; with a primary or secondary
“al cohol of the formula R -0H wherein R is C -C o alkyl or -(C -C6

al kyl)(C6-C, 0 aryl) and the foregoing R groups are optionally substituted
by 1 to 3 substituents |ndependently selsected from halo, vitro)
trifluoronmethyl, trifluoronethoxy, éﬁ al kyl)sul fonyl, C -C6 alkyl,

C~- Ce al koxy, CB- Coo aryl oxy and C6 Cﬁoarylsulfonyl in the presence of an
al kali-metal a al kal i ne-netal hydroxide. 12. The met hod of claim 11 wherein
sai d al kali-netal or alkaline-netal E%ﬂﬁ#gbde Is selected from sodi um
hydroxi de, lithium hydroxid roxi de, caIC|un1hydrOX|de)
magnesi um Preparation .ot 4-13-16,2-b NALhoX . pzol : ¥ij-2-mett h 12
wher ei n said alkall-netal or aIkaI| -ab hydrOX|de S SOdIUﬁ]hydrOXIde

Ris 2-neth

R S 2=t o S0k bl SRR R IR e
fornul a 9 RPNEhYREGhIRIdS, prepared abave ﬁﬁ@e@t%&aﬂ‘!@"aﬂé’ébf bne) %ftﬂ ethyd acelatey at e

t her (e(c):f 10C6V\’f0@806hlf) v $thre@togeer tlrom teiperatietity ﬁﬁﬁ Elﬂﬁ)turel{*.he Bﬁ of ﬁ)eGaulztg?é al kyl
or -(C-- re are
optionally vgaubs {eut e§H ﬂ{'%lg %thg éoc@{:&{%uen% X%Sns(%ﬂ?rf y g'é? é'l'ﬁ gﬁarf rom
hal o, vitrdayetsri ’mqmrsm!awl wast $¢praram mmﬂ)agueoqm@aamll doptentralefl amgier,
C;;ngeﬁljgltch&mn % ﬁiédfﬁl%bf ~r1gwn@ %fe)’h a%odad"f%ra(ﬁﬁlaﬁbrﬁihﬂn%ﬂr ééf&?}éﬁrﬁtgg?gmem 'R S

I 3,

RO alrcl)d R é’ ala%%e Hﬂ%{aéﬁﬁ%ﬁﬁl dsdé‘f’ég’tyéegd P%“rﬁ &?’ aI kyl, hal o, cyano)
t 5 vitio, t riflaadrentttinyCOCH)i ¥.56.(6Hs)EI. mms)xsm (arbrspraevt-mmme ani do3- - OR',

200 Ry @5‘05"&.&"1*3 AR CRPETS e IR R st 42

al kyl), ] 1S an integer from0t02 -(A"lz)a(Ce-C~0 a~) ~
O(CHz)a(Cs C~o a ). -NR' 2(CH~v(Cs C mgla)z and (CHZ) a(4 10 nenbered
het er ocycl i c) Pre ) _ |
optionally 20 ' ] S ‘ S
wherein2§ is an |nteger fromO ton__h[QE!Q) V\Ath t he prow so that two
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remove butan-1-ol. Yield (21.0 g, 73.7%). Purity by HPLC 96.5%.
35 Example 8
Preparation of N-{3-ethynyiphenyl}-6,7-bis(2-methoxyethoxy)-4-quinazolinamine,
methanesulfonic acld sait
4-[3-{6,7-Bis(2-methoxyethoxy]-4-quinazolinyfflamino]phenyi]-2-methyl-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




35 het erocyclic group; and the foregoing R' substituents, except H, are

optionally substituted by -25 5 1 to 5 substituents independently
-selected fromhal o, cyano, vitro, tnfluoromethyl, difluoronethoxy,
trifluoronethoxy, azido, -CCOR~, -C(OOR z, -OCCOR Z, -NR ~C(OR-",

-C(ONR 2R", -NR ~R", hydroxy, C -Ca allyl, and C--Ca al koxy; ' each R 2
and R 3 is independently Hor C -C6 alkyl; R' is selected fromthe
substituents provided in the definition of R" except HH | ORSis H C--C~
al kyl, or -(CH2)qg(Ce-C~ aryl), wherein qis an integer fromO to 4; which
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formul a 2 25 R\N\ R \ \

Preparation of N-(3-ethynylpheny!)-6,7-bis 2-metho ethoxy)-4-quinazolinamine
monohydrochloride
4-{3-{[6,7-Bis(2-methoxyethoxy]-4-quinazolinyljamino]phenyl}-2-methyi-3-butyn-2-ol,
prepared above (20.0 g, 44.3 mmol), anhydrous solid sodium hydroxide (0.09 g, 2.2 mmol)
and butan-2-ol (400 mL) were stirred together and heated under reflux at 100-102°C for 36
20 hours. The reaction mixture was cooled to 15-25°C and concentrated hydrochloric acid (4.1
mL) was added. The resultant mixture was granulated ovemight 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
Preparation of N-{3-ethynylphenyl)-6 7-bis(2-methogethog)ﬂulnazolinamlne,

monchydrochloride
4-3-{[6,7-Bis(2-methoxyethoxy}-4-quinazolinyllamino]phenyi]-2-methyl-3-butyn-2-ol,
prepared above (20.0 g, 44.3 mmol), anhydrous solid sodium hydroxide (260 mg, 6.5 mmol)
30 and propan-2-ol (200 mL) were stired 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 ovemight at 20-25°C to establish
crystallization. The mixture was treated with water (10 mL) and stired at 58-60°C for 21
hours, cooled to 15-20°C and granulated for 2 hours. The title product crystals were isolated
35 by filtration, washed with propan-2-of (2x30 mL) and dried under vacuum at 45-50°C to
remove propan-2-ol. Yield (17.6 g, 92%).
Example 11
Preparation of N{3-ethynylphenyl)-6.7-bis(2-methoxyethoxy)-4-quinazolinamine,
monchydrochloride
40 4-{3[6,7-Bis(2-methoxyethoxy}-4-quinazolinyllamino]phenyl]-2-methyl-3-butyn-2-ol,
prepared above (5.0 g, 11 mmol), anhydrous solid sodium hydroxide (44 mg, 11 mmol) and 2-



5 wherein R and Rz are each independently selected fromC, -C o al kyl and

C, -C, o0 al koxy wherein said al kyl and al koxy are optionally substituted by
‘up to 2 substituents independently selected fromhydroxy and C, - Ce at koxy;
Gis a blocking group selected from-C(OHHR R~ and -SiIR~-R4R5: R, R and R5
are each independently C -Cs alkyl; andj.10 RS is H C -C o al kyl, or
-(CHz)g(C6-C,0 aryl)) wherein qis an integer fromO to 4.

A(. Asy. AL, . AH. A A A&y. AF

fe.An9. Aa. Al @A&E. A. fE. A. A2. AyY. AUfR A 2. AS. AAE. AL. A A&y. Ay. A. AAO: @uw45 VC

22757750777 S5V% R B BAS S soppmiplesanicoiat sod 18 i esadied e )0

(#_#_79799797977?7@8797

229722292775V

DDDDD ??777?7777777 ~~7~? DDPDDDDDDVDVDVDVDVDVDVDVDVIVDVIVID
Y5755

%4;:_)5’@2% (% %]é%z)_ R L 1 AN

S ANy . o0 0ty s b 90 rvrpok Lo rbw it Wbt i A LA
???????????95???%39?@4%@@9?..?333@539999955§353§?333§33$1§£.ﬁ%?%%ggff??????

s RS L 355 BAunnd it s Gaidad buedd #2828 C 6 IR, 00700

e L R B Example|13<~| | | ?| | 7| 2?2227222222222222>77?
B SRR eSS SRS AN 7
229299~2~72~27277SHIeSIDis(>-metheyyclioxyiquinazdling (599, 160 mmebodothaniine 43534 | 597

2929292222290 A76 HPRH2NA PRPAR-235P 7500 20) 328 heR&d-at 78FLLForCls hours. The mixture
H# # | 222771 2<2222202202 2222222 <2~ B e N Y P Y e,
8?????2?§§?5%%§%8ﬁ%5%%?@8539%%3%%??8@@%338¥?§§$38%6%%&?@%%?3#5@3%%&33??????

<<~~?~"?| | ?"With-8%aduedusZpdiiM hyddxide-to-give to-clear iayers~ The organic tayer-was sefardle®@ ? ????
DR P222222222222222222022°202222: O i .

(b 4. 777777 ANt 585 ol 130 a0, b g Y s Fed oves sdons, mognesom
2~2~222727727~-lfpteofitered and concentrated fo_an_oil. The.oil was. alloyed to_gofidify g5d driedryades| ~77

7775777~7 77777775?

~—— P~ ——— 99999999>§g§%??>????>~99999999~99999999>??>???>999999999999999999

(#. #. ~2>| ~~~5 2012 AT (AR, 73, 20082284 P17 Y, 7472 (41, )70 8P ARY d or=To) 711 (1 3 7~ 2727
~~ QPP =V =DV =VV~PD DV~ P=0~=P0~-P0~=7~P~P =P~ ~D0=P2-7>52>5?727<?~?7
2222227| 2x225 73308155 235 UL 5L T AL 5 TS 4T 5 A 559,843 6 908 38 410002

257>~ ~~~-357~B)i-5c (T5-5MHZ CDTRP 79.2,72678; BIA 268722 689770202 70221937, 108 109)32 | 1877, 22y 772

Ezf?????????332?2@83?@%3?%@&?ﬁmiiﬁzibiﬁmzfﬂmzrfanaﬁ%& N ARBS érn? 3136 MEAS

~?0~~mmmm 299277722222222222222227p?227~| 1 3 1J145 IC
#.#. X252~ PB27>2222222222222222222~222227~2~2~2222222~2>2222~~2207x 227777
22P2222222222222228X| ~2~~2~| | | | 222~~~2<2~~~~X822222>>2222222222222228| 22227



Ul c”ra] cha] cal] ca] ca] ca] ca] cfa]caUlcalcalca]>D N_dn

cBzt ni cAXRU] cal] ca] cal] ca] cal] caU] ca] cal] ca] cal] ca] cal] cal] cal] ca] caU] ca] ca
“U] ca] cal] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] caBHI | JKOVX\ dgqgst { upj e_ZTG c"X]
cal] ca] caU] ca] caU] ca] caU] ca] cabhA] ca] cal] caD] caU] caU] cal] cal] cal] ca] cal] caU
] caU] caU] cal] cal] cal] ca] c>aU] cal] cal] cats-( (, 022gw~! &zt oi d*YSi c*X] caU] ca] caU
] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] caD] cal] caU] cal] ca
] caU] cal] cal] cal] cal] cal] ca&+. 9G K

e g8 vpj dMYS] cal) ca] cal] caU] caU] caU] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca
U ca] calf ca] cal] ca] cal] ca] cal] ca] caUkxaimat ca] cal] ca] ca$2% WOOREZEKE ' ' #(

W(( (1% - - .praflaration of P;]S-eth;lj!henglz-s- :Z-methogethoa]#-bengﬁlogdt-_quInazolinamine
/1102<2222ytnrc Caj caU ca] cayl caJ caU] ca] cay| calcay[caJ caU] ca] caU] ca] cal
ca] ca] ca] ca] ca] cHite-ghrensprbil -9t QUFBRYEAGNPAAINIRANING 222 PEPAGY 3 3T/ 4 4566+
77789J: : P; ; dédzitbed @Bove 4@ yaid minbl), csa]id#rmydrmmlﬂoda]mwtﬂ]omae (104 mg, 2.6 mmol) and

WV] cal ca] C 8 ] a] ]cal] c
a] CaU] Ca ca ad @J é‘ %r%g% %g: 1919/919/0/0/0/8/8/8/1 uuuunuxun—va%g?%@?]\fﬁ Ca] ] c

al] cal] dau @ éa‘] gamblq @8%‘6@%‘&9}%8@] E @y&a G "éQQéﬁPBaB]‘ F2 &) ca] ca
U] ca] ca] c>alfingh gaidientodystem Wit akion 486 7 ROAAMMe solid which was

AN X1 | Rl bl 356 BAh R ELaAY 5 2beakbaaM) 8l bl cal call cal ¢
Ul c”a] ca] caD] | caPe 6300 Mifz] 6BELY h} T HDDL ok 8la 58 42id. A9 A3 ANBBEB SGBFIIDEEFFG

mGH =JbJJJJ Bk W‘Wéﬂk‘ﬁ‘éﬁuﬁ?'dlﬁf\\iﬁad)%dl(m &@L'im fztgw(aﬁ] caUc
ZC

TR e R EGRAAR RRD P IR I Y B0 o 2885 ca ca
U]U](Ia] \C?U] cajse2lbe.2] walye.s] 1031d ¢od.tal0paa) ter[1eay cdon Wpr.a] 128]ic s24 8, apeal] ca] c
a ca

el gr . 3581386 151, 447.0, 1438, 1637, 1542, 156 Negu (KB o 1§§&Lfc1a]157wa] cay
ca] caU] ca] cé@? éM]fUh-Uf@‘&]dcﬁu] 4 (!’h@] aNm/fgaﬁj}Mﬁaeqyj@ﬁ 72

U c*a] caU] calzedy] ca] cal] ca U c”a] ca

U cha]c dd+e. e3e(ffgggh(iiiOj9 Q] jé ; kkE ]gﬂ;k KI'l ('] vgkf ™ ZSI ga\ Vhc™ XSU
U craU] ¢ ca] cal ca] caU] ca] caU] ca] C U] ca] ca\/] ca] cal] ca] cal] ca] cal]
ca U] cMa] caU|Rmep o ibreof|N63L4 -4-quinazolinamine
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U cray{H | | |3s} }né’atedjsmm:thoBQZV\mys"Xﬂhag@abﬁan] mixtlire aas aallolved" & cdoh to room
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to give the title product. 2.57 g, 65%, mp 90-92 °C
5y (300 MHz; CDCly) 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, s), 3.70-3.74 (2H, m), 4.00 (2H, t, J 6.6),
30 4.12-4.15(2H,m), 6.94 (1H, d, J 7.7), 7.15 (1H, 5), 7.24 (1H, ¢, 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); 6¢ (75.5 MHz; CDCl,) 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) cm™ 1618, 1576, 1519; m/z 396 (M+H)*; (Found:
C, 70.90; H, 7.56; N, 10.66. C23H,3N10; requires C, 69.85; H, 7.39; N, 10.63%).
35 Example 16
Preparation of N-{4-methoxyphenyl}-6,7-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 recrystallized from ethanol/water
which was dried overnight in a vacuum oven at 40-45°C. The recrystallized solid was mixed

-
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N-{4-methoxyphenyl}-6,7-bis(2-methoxyethoxy)-4-quinazolinamine, prepared above
20 (2.0 g, 4.6 mmol), solid anhydrous sodium hydroxide (104 mg, 2.6 mmol) and benzyt 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 acetatefhexane 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 & (300 MHz; CDCHy) 3.34 (3H, s), 3.91 (2H, t, J 4.2), 3.74 (3H, s), 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); 8¢ (75.5 MHz; CDCl,) 55.5, §9.3, 69.2, 70.7, 70.9, 103.3, 109.0, 109.1,
114.2, 1246, 127.3, 128.1, 128.5, 131.3, 135.8, 146.8, 148.8, 153.7, 154.2, 154.2, 156.8,
157.2; vax (KBr) cm™ 1619, 1580, 151 1; m/z 432 (M+H)": (Found: C, 69.48; H, 5.85; N, 9.68.
30 CasHisN3O4 requires C, 69.69; H, 5.84; N, 9.74%).

Example 18
Preparation of N-phenyl-N-methyl-6,7-bls(2-methoxyethoxy)-4-quinazolinamine
4-Chloro-6,7-bis(2-methoxyethoxy)quinazoline (10 g, 31.87 mmol), N-methylaniline
(3.5 mL, 31.97 mmol) and acetonitrile (100 mL) was heated at 78-82°C for 24 hours. The
35 mixture was cooled to cool to 5-10°C and stirred for 0.5 hour. The solid was collected by
filtration, and was dried for § hours in a vacuum oven at 50-56°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. 8.565 g, 70%, mp 109-111°C.
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Preparation of N-phenyl-N-methyl-6-{2-methoxyethoxy)-7-butyloxy-4-quinazolinamine
N-Methy!-N-phenyl-8,7-bis(2-methoxyethoxy)-4-quinazolinamine, prepared as
described above (1.0 g, 2.61 mmol), solid anhydrous sodium hydroxide (97.5 mg, 2.43 mmol)
15 and butan-1-ol (10 mL) was heated at reflux for 24 hours. The reaction mixture was allowed
to cool to room temperatutre 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. 517 mg, 62%, mp 62-63°C.
& (300 MHz; CDCl3) 0.93 (3H, t, J 7.4), 1.45 (2H, sextet, J 7.4), 1.80 (2H, 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 (1H, s); 8¢ (75.5 MHz, CDCl,y) 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;
veax (KBr) cm™! 1616, 1572, 1543; m/z 382 (M+H)"; (Found: C, 69.39; H, 7.38; N, 10.86.
CH2/N3O; requires C, 69.27; H, 7.14; N, 11.02%).
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or a pharmaceutically acceptable salt or solvate of said compound, wherein:
R' and R? are each independently selected from Cy-Cyo alkyl and Cy-Cyo alkoxy
10 wherein said alkyl and alkoxy are optionally substituted by up to 2 substituents independently
selected from hydroxy and C,-Cg¢ alkoxy;
R' is H, C4-Cyo alkyl, or {CH,)(Cs-C1o aryl), wherein q is an integer from 0 to 4;
which comprises treating a compound of formuta 2

15 wherein R', R' and R? are as defined above, and G is a blocking group selected from
-C(OH)R’R* and -SIR*R*R®;

R®, R* and R® are each independently C,-Cs 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-(Cy-Ce¢ 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)RR!, said solvent is a secondary
alcohol, and said alkali-metal or alkaline-metal hydroxide is selected from sodium hydroxide,
lithium hydroxide, cesium hydroxide, calcium hydroxide, magnesium hydroxide and potassium
hydroxide.

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

mixture of the two solvents, and said alkali-metal or alkaline-metal hydroxide is sodium
hydroxide.
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wherein R' and R? are as defined in claim 1, with a compound of the formula 4

15

R
N
H \\
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 R2 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 §

]

25
with thionyl chloride in anhydrous dichloromethane.
10.  The method of claim 9 wherein R* and R? are both 2-methoxyethoxy.
11. A method of preparing a compound of formuta 6 or 7
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R" is C4Cio alkyt or —(C4-C¢ alkyl)(C¢-Cyo aryl) wherein the foregoing R’ groups are
optionally substituted by 1 to 3 subslituents independently selected from halo, nitro,
10 trifluoromethyi, trifiluoromethoxy, (C4-Cs alkyl)sulfonyl, C-C alkyl, C4-Cg alkoxy, Ce-C1o aryloxy
and Ce-Cyoarylsulfonyl;
each m is independently an integer from 1 to 6, and n is an integer from 0 to 3;
' is H, C4-Co alkyl, or {CH;)q(Ce-C1o aryl), wherein q is an integer from 0 to 4;
which comprises treating a compound of the formula 8
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15
wherein R® and R*® are as defined above,
G'is -C(OH)R’R?, and R? and R* are each independently C,-C; alky;
with a primary or secondary alcohot of the formula R™-OH wherein R’ is C+-C o alkyl or
-(C+-Cs alkyl)(Ce-C1o aryl) and the foregoing R’ groups are optionally substituted by 1 to 3
20  substituents independently selected from halo, nitro, trifiuoromethyl, trifluoromethoxy, (C,-Ce
alkyl)sulfonyl, C-Cg alkyl, C-Cg alkoxy, C¢Cio aryloxy and Ce-Cyoarylsulfonyt;
~in the presence of an alkali-metal or alkaline-metal hydroxide.
12 The methed of claim 11 wherein said alkali-metal or alkaline-metal hydroxide
is selected from sodium hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide,
25 magnesium hydroxide and potassium hydroxide.
13. The method of claim 12 wherein said alkali-metal or alkaline-metal hydroxide
is sodium hydroxide, R® is 2-methoxyethoxy, R' is H, and said alcohol of formula R™-OH is a
secondary alcohol.
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or a pharmaceutically acceptable salt or solvate thereof,

wherein R® is C4-C o alkyl or (CH2)mO(CH,).CHs;

R’ is C4-Cyo alkyl or {C4-Ce alkyl)(Ce-C1o aryl) wherein the foregoing R’ groups are
optionally substituted by 1 to 3 substituents independently selected from halo, nitro,
trifluoromethyl, trifluoromethoxy, (C,-Cg alkyl)sulfonyl, C,-C¢ alkyl, C4-C¢ alkoxy, Ce-C g aryloxy
and C¢-Cyoarylsulfonyt;

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

R®, R® and R are each independently selected from H, C4-Cyo alkyl, halo, cyano,
nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR"', -C(O)R"!, -C(O)OR",

-NR'?C(O)ORY, -OC(O)R", -NR™SO,R™, -SO.NR'R?, -NR™C(O)R", -C(O)NR'R™,
-NR''R'2, -5(0),(CH)q(Cs-C1o aryl), -S(0),(C+-Cs alkyl), wherein j is an integer from 0 to 2,
{CH2)((CeCro anl), -O(CH,)(Ce-Cro aryl), -NR'*(CHo)(Cs-Cio aryl). and -(CHp)(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, or an O and S atom are not
attached directly to each other; said aryl and heterocyclic groups are optionally fused to a C¢-
Co aryl group, a Cs-C, saturated cyclic group, or a 410 membered heterocyclic group; and
said alkyl, aryl and heterocyclic groups are optionally substituted by 1 to 5 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR'’SO,RY, -SO,NR''R'?, -C(O)R", -C(O)OR', -OC(O)R",
-NRYC(0)ORY, -NR%C(O)R", -C(ONR''R™, -NR''R*, -OR", C{-Cyo alkyl, -(CH;)q(Ce-C1o
aryl), and (CH,),(4-10 membered heterocyclic), wherein q is an integer ranging from 0 to 4;

each R" is independently selected from H, Cy-Cyo alkyl, {(CH,)q(Ce-C1o aryl), and
-(CH,)((4-10 membered heterocyclic), wherein q is an integer ranging from 0 to 4; said alkyl
group optionally includes 1 or 2 hetero moieties selected from O, -S(O);- wherein j is an
integer from O to 2, and -N(R"?)- with the proviso that two O atoms, two S atoms, or an O and
S atom are not attached directly to each other; said aryl and heterocyclic R groups are
optionally fused to a C¢-Cy aryl group, a Cs-C, saturated cyclic group, or a 4-10 me_mbered
heterocyclic group; and the foregoing R substituents, except H, are optionally substituted by

r
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wherein R", R®, R®, R® and R" are as defined above;
with a primary or secondary alcohol of the formuta R™-OH wherein R” is C4-C, alkyt or
15 -(C4-Cs alkyl)(Ce-Cyo aryl) and the foregoing R’ groups are optionally substituted by 1 to 3
substituents independently selected from halo, nitro, trifluoromethyl, trifluoromethoxy, (C4-Cs
alkyl)sulfonyl, C4-Cs alkyl, C-Cg alkoxy, Cs-C 1o aryloxy and Ce-Coarylsulfonyl,
in the presence of an alkali-metal or alkaline-metal hydroxide.
185. The method of claim 14 wherein said alkali-metal or alkaline-metal hydroxide
20 is selected from sodium hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide,
magnesium hydroxide and potassium hydroxide.
16. The method of claim 15 wherein said alkali-metal or alkaline-metal hydroxide
is sodium hydroxide, and said alcohol of formuta R™-OH is a primary alcohol.
17. A compound of formula 2
25
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10 R is H, C;-Cyo alkyl, or {CH,)q(Cs-Cio aryt), wherein q is an integer from O to 4.



