5 PROCESSES AND | NTERVEDI ATES FOR PREPARI NG ANTI - CANCER COVPOUNDS
Background of the Invention The present invention relates to processes and
i nternedi ates for preparing conpounds that are useful in the treatnent of
hyperproliferative disorders, such as cancers, in mmuals. 10 United
States patent 5,747,498, which issued.on May 5, 1998 and is incorporated
herein by reference inits entirety, -irefers to a novel series of

qui nazol i ne derivatives, including (6, 7-bis(2-nethoxyethoxy)-quinazolin
4-yi]-(3-ethynyl phenyt)am ne hydrochloride, which are inhibitors of the
erbB fam |y of oncogeni c and protooncogenic protein tyrosine kinases, such
as episder NEROGESSESH ANBANTERKMEDHIES FYREERBPARBGIAFICANGE B EGMEOURBS,|  f or

the treatment of 15 proli feratdagggrg{;,@gfﬁl,@q&en@dch as cancers i n humans.
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same -anti-cancer utility as the oorrespondmg hydrochloride sait referred fo above. The
present invention relates to methods and intermediates for preparing antl—cancer compounds
referred to in the United States patent and patent application referred’ fo abave.
Summary of the invention

. 'Disclosed herein is a process for preparing compounds of the formula

and phamaceutically acceptable salts and solvates of said compounds, wherein:
' and R? are each indepéndenﬂy sétected ffom C,—Cm alkyi and CCy alkoxy
wherem satd alkyi and alkoxy are optionally substituted by up to 2 substituents independently
30 selected from hydroxy and C1-Ce alkoxy;
R%is H, C-Cro alkyl, or {CH;)¢(CsCia aryl), wherein q is an integer from 0 to 4;
which comprises treating a compound of the formuta 2 '




_-2- RN R G RZ/ N2 5 wherein R7/5, Wand RZ are as defined above, and G

is a blocking group selected from C(OHRR4 and Si R3R4R5; If, If and RS are
each independently C1-C6 alkyl; with either (a) an alkali _metal or

al kal i ne-nmetal hydroxide in a solvent conprising a 10 hydroxy-substituted
Cl-C10 al kyl where Gis -CCOHHR R, or (b) a tetra-(C, -C6 al kyl)- ammoni um
fluoride conpound in an aprotic solventz.where Gis SSRR4R5. In a preferred
enbodi ment, where Gis -C(OHR R4, said solvent is a secondary al cohol,
such as butan-2-ot or isopropanol, and said al kali-nmetal or al kaline-netal
hydroxide is selected from sodi um hydroxide, [ithium hydroxide, cesium
hydr oxi de, cal ci um hydroxi de, 15 magnesi

hydr oxi de, nost preferably sodi um hydro I n anot her preferred

enbodi nent, where Gis -SSR R R5. _gaid (C -C, alkyl)- anmmoni um
fluoride corrpound is-tetra-(n- but%lﬁ» 2 m joride and said aprotic

sol vent solvent is selected fromtet ahydr of ur anTHF) . di et hyl ether, .

di met hoxyet hane (DVE). t akuene or onet hane. chforof orm and m xt ur es
of two or nore of the foregoi | 20 nost prefer eably THE

Di scl'osed herein is the prepa conmpound of fornmula 2, as

descri bed above, .which cogpri se ing a compound of the forrrul a 3 R-N

RZ N 3 wherein RR and RZ are as efned above, with a conpound of the
~formulas4 ~N\ 25 R~-. 4 G = '

wherein R'5, R' and R? are as defined dbove, and Gis 4 blocking group selected from
-C(OH)RR* and -SIRR'R%;

R®, R* and R°® are each independently C(-Cs alkyl,

with either (a) an alkali-metal or aikaliné—metal hydroxide in a salvent comprising a

10 hydroxy-substituted C,-Cyo alkyl where G is -C(OH)R'RY, or (b) a tetra-(Ci-Cq aliyl)-
ammonium flucride compound in an aprotic solvent where G is ;SiRaRfRs. ' _

In a preferred embodiment, where G is _C{OH)R’R®, said solvent is a secondary
aloi)hol, such as butan-2-of or isopropanol, and said alkali-metal or alkaline-metal hydroxide is
selected from sodium hydroxide, fithium hydroxide, cesium hydroxide, calcium hydroxide,

15 magnesium hydroxide and potassnum hydroxide, most preferably sodium hydroxide.

in another preferred embodiment, where G is -SIR?RR®, said tetra{C-Ce alkyl)-
ammonium ﬂuonde compound is tetra-{n-butyl}-ammonium fluoride and said aprotic solvent
solvent is selected from tetrahydrofuran (Tl'-lF). diethyl ether, dimethoxyethane (DME).

_ toluené dichioromethane, chioroform, and mixtures of two or more of the foregoing solvents,
20 most prefereably THF.

Disclosed herein is the preparation of a compound of formuia 2, as descrlbed above,
which comprises treating a compound of the formula 3

3

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

RS
N
25 - 4
wherein G and R™ are as defined for said compound of formula 2.




wherein G and R75 are as defined for said conpound of fornula 2. -3- 51n a
preferred enbodi nent of the above nethod, the conmpound of formula 3 is
treated with the conpound of fornmula 4 in an organic solvent such as
di met hyl f ormam de (DMF), di net hyl sul foxi de (DMSO), THF, acetonitrile
(MeCN), or a mxture of two or nore of the foregoing solvents, nore
preferably acetonitrile. Also disclose#s herein is the preparation of the
conpound of forrmula 3, as defined above, 14 which conprises treating a
compound of the formula 5 CH R \ ~N RZ 1 / N wth thionyt chloride in
anhydrous dichloronmethane. In a preferred enbodi nent of each of the
react isons descinidygefeabbeebodinen ptithRabaeenetiivel theZomprinakgfdermyias afigatfds i s
H 15 Di g).ps o | reEparakd : and 7
iRS6 ARl bfofifila B RRA GhArser® AURPHE et And Rl ETbRAFD

RN Rt\ ) | YWN R OFT and the pharnmaceuti cal | a}ctﬁept abl e
sal ts andiisethylsetioxide {BMSEN. THhetcetaqitEg MeENL O 3yt ELG Y M ¢y - o

al kyl or thfddehg solRdttizriordhleferatfly adalonitia.C1- Ct 0 al kyl or -(Cl-C6

al kyl ) (ConClo aryl) wherein the foregoing R. groups are .-optionally- -
substituted byA3o digrlaped hgreiniis themreparafiere plchelermnopnd ef fe@‘ﬂléﬁévfﬁscﬁ?ﬁfl‘?él%f"’% tro,
t ri f udd onmidhyompfigds fletiigraiipeuny, of (Hekorklizad kyl ) sul fonyl, Cl1-C6 al kyl, C1-C6
“al koxy, CrCto aryloxy and Co-Cto arytsulfepyl; each mis independently an

integer fromi to 6, and.n is an jnteger frlom0 to 3; 25 which conprises

treating a conpound of the fornmiRa 8 4. \NN R60O G
. | 2 N
5

R

with thionyt chloride 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. '

B Dislosed herein is the preparation of compound of the formula 6 and 7

R0

L}

and the pharmaceutically acceptable salts and solvates thereof, wherein R' is as
defined above, R® is Cy-C1p aliyl o <(CH)O(CHZ).CHs: o
20 R7 is CCyo alkyl or —(C-Ce alikyl){Cs-C1o aryl) wherein the foregoing R groups are
~ optionally subsfituted by 1 to 3 subslituents independently selected from halo, nitro,
trifluoromethyl, tifluoromethoxy, (C4-Cg atkyl)suifonyl, C+-Cg alkyl, G-Cs alkoxy, Ce-Cqo aryloxy
and C¢-Co atylsulfonyt; o - i
each m is independently an integer from 110 6, and nis an iﬁteger from 0o 3;
25 which comprises treating a compound of the formula §




l
t

RO5 - wherein G is -C(OHR3R4, and R15, R R3 and R4 are as defined
above, with a primary or secondary al cohol of the forniula R7-OH wherein -
RZ is as defined above, in the presence of an alkali-nmetal or-

al kal i ne-metal hydroxi de, such as sodi um hydroxi de, |ithium hydroxide,
cesium .. hydroxide, calcium hydroxi de, magnesi um hydroxi de or. potassium
hydroxi de, nost preferably to. sodiumhydroxide. In a preferred enbodi nment
of the above reaction, R6 is 2-methoxyethoxy and said al cohol of fornula
R7-OH is preferably a secondary alcohol. In a first aspect, there is

provi ded a nethod of preparing a conpound of the formula 9 RB R ~N R0
WI J W9 13 or a pharmaceutically acceotable salt or solvate thereof,

; mhereln R6 is Cl -Clo alkyl or - (CH2)m )" CH3 R7 is Cl-Clo aIkyI or

substituted by 1 to 3.substi tuents 1 ndgpendent selected fromhalo, nitro,
trifluoronethyl, trlfluororrethoxy on){l, Cl- C6 al kyl,

Cl- C6 al koxy, CB-Clo aryl oxr’aQ apd._C6:510 aryl sul fon@; each mis :
i ndependently an integer froml Y andth is an. integer from 0 to 3; W
.ctgngrontH Cl- Clo al kyl, halo. cyan,

R and R1Q are each independent! y
nitro. trifluoronethyl, dr|ﬁfqor0" hoX trlgluoronethoxy aZido, -OR
-C(OR'.5C(OOR". 23 NRW2CCOOR 4. -OC(OR= -NR ZSQ2R', -SQZNR'R12, -NR
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optional Iy @i éaiclund hydiodi| eagndsithydasidealr potagdurh hpdxide, mBE0)rkferably
wherein i)o i S, mm@t %r fromO to 2. -4a- and -N(R12)- with the proviso t hat
two O aton or an 0 and S atom are nog

in a preferred embodiment of the above reaction, is 2-methoxyethoxy and said

alcohot of formula R-OH is preferably a secondary alcohol. ",

In a first aspéct, there is ."prov;itted a rrtethod ot prépartné a compound of the formula 9

15 . .
or a pharmaceutically at:ceptable salt or éolvate thereof, ; wherein R%is C4 -Cy alkyl or -

(CHa)m O(CHy)n CHs ;.R” is C4-Cyo alkyl or -(C1-Ce alkyl)(Ce-C1o aryl) wherein the foregoing R’
groups are optionally substituted by 1 to 3 substituents independently selected from halo, nitro,
triftuoromethyl, trifluoromethoxy, (C1-Ce alkyi)sulfonyl, C+-Cs alkyl, C4-Cg alkoxy, Cg-Cqp aryloxy

20 and Ce-Cyo arylsulfonyl; each m is independently an integer from 1 to 8, and n is an integer from

0 to 3;

R®, R® and R™ are each independently selected from H, C+-Cio alkyl, halo, cyano,
nitro, trifluoromethyl, diflucromethoxy, trifiuoromethoxy, azido, -ORY, -C(OR", -C(O)OR",
25 -NR™ZC(OJORY, -OCOR", -NR7ZSORY, -SOMNR"RY, -NR“C(O)R", -C(OINR"R",

. -NRYR', -S(O){CH)4{Ce-Cro aryl), “S(O){(C+-Cs alkyl), wherein j is an integer from 0 to 2,
{CH(Ce-Cro aryl), -O(CH)(CeCro -aryl), -NRHCH)(Ce-Cro arvl), and ~{(Chz)g(4-10
membered heterocyelic), wherein q is an integer from 0. lo 4; said atkyl group optionally
contains 1 or 2 hetero moietit_!s selected from O, -$(0)- wherein j is an integer from 0 to 2. -




attached directly to each other, said aryl and heterocyclic groups are
optionally fused to a C6- Clo aryl group, a CC saturated cyclic group, or a
4-10 menbered heterocyclic group; and said alkyl, aryl and heterocyclic
groups are optionally substituted by4#-to 5 substltuents -5- 5
i ndependently selected fromhalo, cyan, nitro, trifluoronethyl,

di fl uoronet hoxy, trifluoronethoxy, azido, -NRL2S02R', -SO2NR' R12, -C(OR'",
" -C(ONR', -OCC(OR", -NRI2C(OOR', -NR1I2C(OR', -C(ONR'R12, -NRl 1R12,
-OR', C-C10 alkyl, -(.CH2)q(C6-C10 aryl), and -(CH2)q(4-10 nenbered
heterocyclic), wherein q is an integer ranging fromO to 4; each R'" is
i ndependently selected fromH Cl1-C o alkyl, -(CH2)q(C6-C o0 aryl), and 10
-(CH2) gq(4- 10 menmbered heterocyclic), wherein g is an integer ranging fromO

to 4; said addgyN(R'Y- MR tRP rbﬁﬂﬁﬁtlab’tv.lortﬁ labeS o Qrat&n:h‘%} 8hQ BRY Slds a&?h&Ct ed

fromO L qger fromO0O to h the
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directly to ea@y eouera Csth satumted Qm'd goatpe po8 Weloi reerRlictedyhalerpsychis group; and
optional l'y fasediito ai Ghd Gefrdjdtt ¢abupsare Sabsttalesl 4V6! § GulHiRldRs OF
a 4-10 menbered 15 heterocyclic group, and the Toregoing R' substituents,
except H are optionally substituted by i to 5 substituents independently .
.sel'ected. fromhalo, cyano, nitro, trifluoronethyl, difluoronethoxy,
trifluoronethoxy, azido, -C(OR12, -C(O OR72, G:(O)R"Z, -NR 12C(O R",
-C(O NRL2R', -NR72R', hydroxy, Cl-C6 al kyl, and Cl-C6 al koxy, each R12 and
R' is independently H or Cl-C6 al kyl; and, 20 Rl14 is selected fromthe
substituents provided in the definition of RL1 except R' is not H R15is
H, C1-Cl10 alkyl, or -(CH2 )g (C6-C10 aryl), wherein q is an integer fromO
to 4; which conprises treating a conpound of the formula 10 RR rs R ~N\
"Ro R6OL NR80 ( ~ H 10 wherein RI5, R W R and REO are as defined
above; with a primary. or secondary 25 alcohol of the formula R7-CH
wherein R7 is d -C10 alkyl or -(d -Cr, alkyl)(C6 -C10 aryl) and the
foregoing R7 groups are optionally substituted by 1 to 3 substituents

i ndependently sel ected from




hal o, nitro, trifluoromethyl, trifluoronmethoxy, (O -C6 alkyl)sulfonyl, C1
-C6 alkyl, C1 -C6 al koxy, C6 - C10 aryloxy and C6 -Cl10 aryl sulfonyl; in the
presence of an alkali-netal or alkaline-netal hydroxide, preferably a
primary alcohol, in the present of an alkali-netal or alkaline-metal 3(
hydr oxi de, such as sodi um hydroxi de, [ithium hydroxide, cesium hydroxide,
cal ci um hydr oxi de, magnesi um hydr oxi de-®@r potassi um hydroxi de, nost

pref erably sodi um hydroxi de. The above conpounds of formulas 1, 6, 7 and 9
are useful in the treatnent of -hyperproliferative disorders, such as
cancers, in mamals. The disclosure also relates to internediates of the
formul a2 aderredentybestleaisdy efram t fhala: efcgaencaittoo  triieorpheak atdifyarogiethang.
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" thiazepinyl, 1,2,3,6- tet rahydr opyri di nyl, oLenyl, 3- pyrrol i nyl,

i ndol i nyl, 21-1- pyranyl, 4H pyranyl, Y di oxol anyl , -
pyrazolinyl, dithianyl, ditihiol anyl yqyl| ,  di hydrot hi enyl,
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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 C, C1o alkyl or -(C4 -C; alkyl)(Cs -C1o aryl) and the
foregoing R’ groups are optionally substituted by 1 to 3 substituents independently selected from
halo, nitro, trifluoromethyl, trifilucromethoxy, (C4 -Cq alkyt)sulfonyl, C, -Cg alkyl, C4 -Cg alkoxy, Ce -
Cqp aryloxy and Cg -Cqg arylsulfonyl; in the presence of an alkali-metal or alkaline-metal
hydroxide, preferably a primary alcohol, in the present of an alkali-metal or alkaline-metal
3( hydroxide, such as sodium hydroxide, lithium hydroxide, cesium hydroxide, calcium hydroxide,
magnesium hydroxide or potassium hydroxide, most preferably sodium hydroxide.
The above compounds of formutas 1, 6, 7 and 9 are useful in the t_r.eatment'of
hyperprohferatwe disorders, such as cancers, in mammals.
The disclosure also relates to intermediates of the formula 2 as described above with

reference to the preparation of the compounds of formula 1.
The term “halo”, as -used- herein, unless otherwise indicated, includes fluoro, chloro,

bromo of fodo. Preferred halo groups are fluoro, chiloro and bromo.



25 pyrazolidi ‘nyI , imdazolinyl, imdazolidinyl, 3azabicyclo(3.1.0]hexanyt,
3- azabicyclo(4. 1. 0] heptanyl, 3Hindolyl and quinolizinyl. Exanples of

aromatic heterocyclic groups are pyridinyl, imdazolyl, pyrunmdinyl,
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I ndolyl, C.. benzimdazoyl, benzofuranyl, cinnolinyl, indazol 1,

| ndol i zi nyi, phthalazl nyl, pyridazinyl triazinyl 30 isoindol yl,
pteridinyl, pur'ﬂ%aeheggtxﬁﬂgaé‘g %{Aed Hliadiaeq g{d\emfsw.mﬂ% 1.?4?@35043%&2@“y'

benzothlophen I benzoxazol'y ui noxal1 nyl ,

napht hyri di 'H?'To"a ﬁrﬁ&yd"?‘iﬁ‘ft{?ﬂﬁdf'ﬁ'ﬁ haying straight. &P@@lﬁdh’g Wﬂgﬂesagf ﬁ‘jﬁ‘?’i“%}‘@&m‘! rom
t he conpounsfshd fosteitdg mbieties, Itieyhdartood tak tonedie dik igrdip & hachedchhasigtiesweh i s

possi bl e. f.r pyrrole may be pyrrol-1 vyl
(N—attacheggerl M‘g%ﬁgma’ﬁg%@"?‘%ﬁﬁ%msﬂ% hrase "pharmaceutically
accept abl e sal t( @te"&samswsa@h@wn- UQR?F@&!@“W@H iGRred einclygegiappraanic radiedl udes
sal ts ofo acdeived feom Brasromatighgairidh b ferdtRy obén magmi; dch at PRenGITRSINGGBE of
the present invent AR Tﬁ‘ﬁ\ con llg'né L&PaL iy or?alcpg bgn:}he o

i nvention that are E)as %‘Ine n'%gre ar ckca aﬁ? o1 FOriTY 8 g hiode 'cag ety
of salts wi Pﬁuqurmclaﬁémgmm@amtm@m @@@lcéetaimng' aee geivge hetepatomy be

used to pregshecpiiad fmﬁws b |v¥1eﬁaﬁi£ﬁéﬁﬂbtb@q%ﬁ¢ Tfrbﬁrh-ﬁcﬁétbrﬁs fits FH h 40
n-t oxi Lt1on

basic co o o] 0 orm.n €,
salts com)al nF?I" ko Ecﬁged?%gicl Upzd L[dgtﬂr%upgrhagp%oqucﬂ 03 "l h’@f'r fing

hydr ochltdr i ﬁu@tennwramanmhaemcmmrwmn@e haversit feasitSeatossinfibeinringsystematThe

B el b af o oROBORS B 0 48k IR a“*f‘%%aﬁ B e,
succtnat e, - MBiRpeh A snmpl of & e rgletient oue fiogeidah dernd fom
sacchar at e, atefidinel é\n dxamploaf 25 nmmmateemoydhlmwssjwamﬂtaad an example of a

et hanesul fo

1,1 - methyl gﬁﬁ?d@ é‘zﬁ drl{:)g'%- ?.ngﬁoﬁrﬁlog{& ﬁﬁi&fcﬁ@'&?ﬂgﬂco aaf&sd rp epar ed
accordi 1§ t 8% H’é"‘%‘? etﬁi'gl éPY'oﬁ’“gW thignyt | telpbydropyrnyle t‘?fﬁ“é‘f‘9““°§¥f€‘?¥' .as an
ani no gr oup pipeagind, anopheliac, nlﬁmmrphcmad Itmomemtpablzayls atetiginyl, 1 Oxetdriyl) thigtanyus

am no aci ds pohd @Qﬂﬁrﬁﬂ Orbxégﬁn he | SC| gg’g%éﬁ d &}Qz%}éﬁgl gk}ﬁa&%ﬁﬁﬂ”p?%

pr epar ed acior 0 YB& at are a ture are
capabl e of %ﬁ%ﬂ& E’@ % 'é"ﬂMat"PV"'?‘é{M drelotingh GHoranyl. dicxaimt abd-e
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prepared ac @G?W?Yﬁ@[“tbol'ﬂﬁf?éa“ﬂe?ﬁwf’m apg G&‘@E“zﬁ‘&‘ve Exaplefeof jaforeatint hetesocyclic
groups are - pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
_ thienyl, isoxazolyl, thiazofyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indoiyi,
( benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyi, phthalazinyl, pyridazinyt, triazinyt,
o 30 isoindolyl, pleridiny, puriny, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
' benzoth_iophenyl. benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyt, naphthyridinyl, and
furopyridinyl. The foregoing groups, as desived from the oompounds listed above, may be C-
atwcheCS or N-attached where such is possible. For instance, a group derived from pyrmale may

be pyrrol-1-yl (N-attached) or pyrrol-3-y1 (C-attached).

35 The phrase pharmaceuﬁwlly acoepiable salt(s)", as used herein, uniess otherwise
' indicated, mdudes salts of aadic or basic. gmups which may be present in the compounds of the
present invention, The oompounds prepared according to the pmsent invent:on that are basic i in
. nature are capable of formmg a wide vanety of salts.with various inorganic and organic acids.
_ The acids that may be used to prepare pharmaceutically acceplable acid addition salts of such
40  basic compounds of are those that formn non-toxic acid addition salts, Le., salts containing
pharmacologically acceptable anions, such as the hydrochioride, hydrobromide. hydroiodide,
nitrate, sulfate, bisuifate, phosphate, acid phosphate, isonicolinate, acetate, lactate, salicylate,




and therefore exist in different enantionmeric and di astereoneric forns.
This disclosure relates to all optical isonmers and stereoisoners of the
conpounds prepared according to the nmethod 24 disclosed, and m xtures

t hereof. The conpounds of fornmula 1 may al so exi st as tautoners. This

di sclosure relates to the use of all such tautomers and mixtures thereof.
Al so di sclosed herein are isotopically-1labelled conpounds prepared
according to the met hod di scl osed, and the pharmaceutically acceptabl e
salts ther ch entic othose recited in Formyla 1, but for
The act 1 Rt AGH P PeRlE BHuSBeA e SR Ay oo o uindb o ik SRR,
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are 35. Ipar inbgndsaml, Yodunehreigoedsilitirsatd &itfe @apourk oﬂh@p@@aﬁtluﬂem@nd
del ectability. Further, substitution with heavier isotopes such as
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t he proE%dures di'sc Schenes and/or. In ? anples and
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| abel | ed reagent for a non-isotopically |abelled. reagent 8 Detailed
Descri pti on of tflEe [disgleshd; hgreinaFe frgtopical pptﬁled,gpmmnqis preBared according fo the

method disclosed, and the pharmaceutically acceptable salts thereof, which are
identical to those recited in Formula 1, but for the fact that one or more atoms are 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 iso(opes that can be incorporated into
" the disclosed compounds include isotopes of hydrogen, carbon, nitrogen, oxygen,
- . 2 ¥y W~ s 18y 18~ T~ 35a 18 Wemg
phasphoraus, fluotine and chlorine, such as *H, "H, "C, 7C, "N, -0, "0, 7S, "F, and Cl,_ o

25

36 - respecti'vely.‘ Compounds prepared according to the method disclosed, prodrugs thereof, and .

- ‘pharmaceutically acceptable salts of said compounds or of said prodrugs which contain the
aforementioned isotopes and/or other isotopés of other atoms are within the scope of this
invention. Certain isctopicaltyabelled compounds of the presentinvention, for example those
into which radioactive isotopes such as 3H and MC are incorporated, are useful in drug and/or

* substrate tissue distribution assays. Tritiated, ie., *H, and carbon-14, ie., **C, isotopes are

. particularly preferred for their ease of prepafat@on_ and detectability. Further, substitution with
heavier isotopes such as deuterium, ie., 24, can afford certain therapeutic advantages
resulling from greater metabaolic stability, for example increased in vive halfife or reduced
dosage requ:rements and,. hence may be preferred in some circumstances. Isotopically

" labelled compounds of Formuta 1 of this invention and prodrugs mereof can generally be
prepared by canying out the procedures disclosed in the Schemes andfor in the Examptes
and Preparations below, by substiti:ﬁng a readily available isotopically labelled reagent for a .
non-isotopically labelfed reagent. |

35.
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Detailed Descﬁption of the Invention




"Re“R9. R'NRlo RGO J R ON' 9 -u_ 5 The nethods of the present invention
may be described through reference to Schenes -1 to 3 above. In the
reactions described below, all reactions are conducted at atnospheric

. pressure and room tenperature (about 20-25C) unless other conditions are
specified. Further, unless otherw se ne$ed, substituents R -R10, R15 G and
G are as described above. 10 In Schene 1, conpounds of formula 1 may be
prepared by first treating starting conmpound of formula A which nay be
prepared according to nethods famliar to those skilled in the art, with
~thionyl chloride in anhydrous dichl oSshaméane at reflux tenperature (about
38- 42C at. at nospheric pressure) to obtain_the compound of formula 3. The
conmpound of fornula 2 nay be obtai ned by iating t he conpound of fornmula
3 with the conpound of 15 fornula 4sin a Jani ¢ sol vent, such as DWVF, '
DMSO. THE. McCN, or a m xture of-t@kﬁﬁq Yore e.\ihe f oregoi ng sol vents,
preferably MeCN, at a tenperature randing froms8Stq reflux, preferably
reflux. The foregoi ng acrofyfs_gresas-defined in th& Sunmary of the

I nvention, referred to above. npoufpd of fornmula 1 may be prepared by -
treating the conpound of fqrmA I an al kali-netal or alkaline-neta
hydroxi de in a sol vent congtPsing -C10 al kyl substituted by at | east
one hydroxy group where Gls -C(OH R R4, or with a tetra- (Cl-C6

al kyl ) -ammoni um fl uori de conpound in an aprotic solvent where Gis

-SiIR RAR5. Wiere Gis -C(OH)R3R4, thHe solvent is preferably a secondary
al.cohol, such as butan-2-ol or isoprljopanol, said al kali-netal or
éﬁkalineJHEtal hydr oxi de may be sel edgted from sodi um hydroxide, |ithium
Hydr oxi de, cesium hydroxi de, cal ci umiydroxi de, magnesi um hydroxi de and 25
pot assi um hydr oxi de, preferably sodi Um hydroxi de, and the reaction is '
preferably run - at a tenperg
Wiere G is -Si RBRAR5, {she t
preferably tetra-(n-bJt\.

(G - C6 al kyg-amoni um
' fluoride, ther%aprg

z



30 reaction is preferably conducted a tenperature ranging from about room
tenperature to about 70C. The anti-cancer conpounds of fornula 1 may be
converted to pharmaceutically acceptable salts as described below. .In
Schenme 2, anti-cancer conmpounds of fornulas 6 and 7 may be prepared by
treating internmediate of fornula 8 withtoa primary or secondary al cohol of
formula R7-OH, 35 wherein R is as defined above, in the presence of an

al kali -metal or al kaline-netal hydroxide such as sodi um hydroxide, |ithium
hydr oxi de, cesi um hydroxi de, cal ci um hydroxi de, nmagnesi um hydroxi de or
pot assi um hydr oxi de, preferably sodidﬁ%gngaroxide, at a tenperature
rangi ng from about 100C to about 150C. Usesof a secondary al cohol of
formula R-OHwll mnimze conversion t e asynmetri c anal ogue of
formula 7, while use of a primary alcghol ermula R -0OH will increase
the relative concentration of the asfmetr apal ogue of fornula Z. Thus,
dependi ng on the anal ogue that is prefei¥ed, ~a‘gecondary or primary al cohol
-12- 5 may be preferred. TheRQ9npounds gf formula 6 and 7 may be separated
by various methods, such as chrowaf ogreapiyy which are familiar to those
skilled in the art. The conpounds formila 6 and 7 nay be converted to
‘pharmaceutically acceptable %ﬁ% \ 1 bed below. In Schene 3,
conpounds of formula 9 may b repared by treaoi ng conpounds of fornmula 10
with a primary or secondary al cohol of fornmula Rr-OH as described above in
to reference to Schene 2.. Since the poal of the reaction of Schene 3 is

- the preparation of the asymetric analogue, the use of primary al cohol of
farmula R7-OH is preferred. The conmppunds of fornula 9 nmay be converted to
phar maceutical ly acceptable salts as-glescri bed below Certain conpounds

~ prepared according to the present inv ntion Rlferred to above may 15 have
asymmetric carbon atons. Conpounds having a @; e ,of isomers at one or
more centers will exist as diastereongt c 43 with can be separated
into their individual diastereoners on thebas f their physical

cheni cal differences by methods known to those sRilled in the art, for

. ‘exanpl e, by chromat ography or Rfact i onal rystallization. Al such isoners,
i ncl udi ng di astereonmer m xtures, arle sii;?ed as part of the invention.

20 The conpounds referred to above i asic in nature are capabl e of
forming a wide variety of diffréognt™~%al t3NW th yarious inorganic and
organi c acids. Although such salts nust be phafraceutically acceptable for
adm nistration to mammal s, it is often desirable in practice to initially
i sol ate the conpound of the present invention fromthe reaction mature as a



phar maceutical |y unacceptable salt and then sinply convert the latter back
to the free base 25 conpound by treatnment with an al kaline reagent and
subsequently convert the latter free base to a pharmaceutically acceptable
acid addition salt The acid addition salts of the basic conmpounds of this
invention are readily prepared by treatihg the basic.conpound with a
substantially equival ent anount of the chosen mneral or organic acid in
an aqueous solvent nediumor in a suitable organic sol vent, such as

met hanol or et hangl. Upo r.ef ul a tion of the vent t he
foei coq ool i 6" oathe, mellahs 1o s Biep st aRnfien Sy e geseobe S5Plon HlertiEo e
preci pi t at edSchemes 4 toshhbavioin ik redrdiofiy descibeicbdlow, sall reagians eresaindenied by
adding to ”g%néa% td BRs e%ﬂ@F&W!e?a?@ramrQ%tﬁht %.zsoes YRRES ofteh do dlﬁaﬂégre

conpounds re rre t 0 .above acidic 1n nat urem are capa
fornming bas®edd s R vaPTSoBReYNE ik HEIENTSy RaRcefk af @"¢ &' HRsas
Exanpl es of dagedbedabdwe. i nclude 35 the alkali netal or al kaline-earth netal

sal L5 andypart! culoglt oAU UTLAAGBR A3R) W Sk Sy o] 1RSSesilt Sl 2!

prepar ed by conventTonal ues
reagents to gampgundoffrenulit Whlah,@ai beprepared eecopinglit methadefaguliar b thesetshiled
I nvention arig ydae Q«ut}‘l@u&t}! chdRédTh RARYFRS  dichRAshRuRAk TaEre‘MnE RripbRAE (#Bb& 38-

| conpounds of the prese | nvention.” Such non-toxic e_salts Inclu

Those der i vetPPraAGaRReh AR (O GPEI 9 COTEER SIHPBMEE: oHE SMBHE 6 40

pot assi um cﬁhﬁmlum mayg beryBRed Gy tresting . thd kempounaldf Sormala Bagth ltye bempruapar ed
treati g QAL fes | C agueaus sol ution
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al kanolic solutions of the acidic cohpound desired al kal'i net al

al koxi de or IrenfionySplrnesdite aboveoJig RRIPF "&H&ffmwaé@abmwafemé tfeating ¢ ng
sol ution to dbnipama omnﬁm@zmmmmta:asmbm@mtal hyldrbxtaleﬁrheéotcmeompnsmg

st oi chi o Y r
ensure brﬁgﬁq %@@rl]gé&sdss B‘aga@%gg%eaﬁgﬁﬁﬁg‘roﬁ%ﬁ | € dg&g Sﬂj (ra&g‘ﬁrag | naI
product The &aﬁmﬁ@%ﬂﬂﬁwlﬂéd‘uwemmmﬂl‘m& apapfolie |SPVthW%tGIGQjSSIB
i nt er nedi at esvidre tshe-cmnwtme sowentis gfefe ratty & 84tahdd alb&wrsda{ﬁéméh-we&r t he

Beap o 1 15 SPpEBEND, HH Bk S8l B ARirmehdi SikcRiie g bR seHlA i 35
m xt ure of * 1-hidroxide, Jhiuny hdrxide.ccesiaro hmdrgmdewalmgmmmyldamgnesmm hydroxide and
trimethylsil %&%Qbrﬁ't@ﬂﬁmdé%r&eﬁl&w s&ﬁurﬁ“uyﬂ%é é@ﬁsthé rr&%ﬁ&fils%rbi&rably run at a
triethylam ng n(lperature? rangqtllg;/ }rorll'lgabout 100 (l: e about %50“(@ Where Gis SiIR*R*R®, the tetra-{Ci-
Cs alkyl)—ammomum fluoride compound is preferably tetra-{n-butyl}-ammonium fluoride, the
aprotic solvent may be selected from THF, diethyl ether, DME, foluene, dichloromethane,
~ chioroform, and a mixiure of two or more of the foregoing solvents, preferably THF, and the
30 - reactionis preférably conducted a temperature ranging from about room temperature to about
' 70°C. The anti-cancer compounds of formula 1 may be converted to pharmmaceutically
-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 secondary 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 pbtassium hydroxide, grefexably §gd:_i_um‘_l_1_ydroxide, ata temﬁerature
ranging from about 100°C to about 150°C. Usé pfé seoondaify alcohol of formula R™-OH will
minimize conversion to the asyinmetdc analogue of formula 7, while use of a primary alcohot
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



precipitate. The resultant mixture was treated with

di chl orobi s(tri phenyl phonsphone) pall adium it (7 ngs, 0.01 nmol) and copper
(I') iodide (8.5 ngs, 0.64.mMmvol) and heated at 80-85C (oil 20 bath
tenperature) for 4 hours. The resultant bright yellow m xture was all owed
to cool to room tenperature and the sakid was renoved by filtration with
the aid of triethylamne (33 nL). The clear yellow solution was
concentrated by evaporation and dri-ed in vacuo at roomtenperature
overnight to give the title product (11.11 g, 102% as a dark brown oil.
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%Ew tsoEi( % %ompound 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 treatment with an alkaline reageht and ‘subsequenuy convert the latter free base to

a pharmaceutically acceptable acid addition satt. 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 methanot or ethanol. Upon careful e\}apomtion of the solvent,
30 the desired sofid salt is readily obtained. The desired acid sait can also be precipitated from a

o solution of the free base in an organic solvent by adding to the solution an appropriate mineral or

organic acid. - '

Those compounds referred to above that are acidic in nature, are capable of forming

base salts with various pharmacologically acceptable cations. Examples of such salts include

35 the alkali metal or alkafine-earth metal salts and particularly, the sodium and potassxurn salts.

These salts are all prepared by oonvent:onal techmques The chemml bases M’llch are used as

reagents to prepare the pharmaoeuucally aoceptab!e 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 salts include thdse derived from such phammacologically. acceptable cations as sodi urm,

40  potassium, calcium and magnesium, etc. These salts can easlly be prepared by treating the

' comesponding acidic compounds with an aqueous solution contaliiing the desired alkali metal




Preparati'on of N43-ethvnyl phenvi)-87-bi s(2- net hoxvet hoxv) - 4- oui nazol i nami ne
nmonohvdrochl oride A slurry of the silyl conpound,
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[ (trinmethylsilyl)ethynyl]phenyl}4-qui nazolinam ne nonohydrochl ori de,
prepared above (1.22 g, 2.43 mmol) in-3etrahydrofuran (6.1 nml-) was
treated with a 1M solution of tetra-n- butylamoniumfluoride in
tetrahydrofuran (2.6 nlL, 2.55 mol) and stirred at room tenperature for 1
hour. The solution was treated with 2-propanol (12.2 m-) and concentrated -
by evap6r affoffe offretq)ihydrpxider apgt tipm Asporplng the resuliipgssalutien sgfyRgss.rpreferably -
concent r at esdenyetiuosipressuce. asttethalily( ﬁzeﬁnm?a)so Ge\prepgredl Yyr rexing ildvedr aalkaildtie

m xture wa 0, at ' .

col | ected %?/éf;ohf, tofg‘te ?atg‘r? e MSPB Grgﬁe'{ h&%@esrr%f 3'?1‘%‘“%‘ ?T‘E% %O'h%tlgie ﬁ’r’f'dSacuo
to afford t99&thes ppd @erp%aer@@ng(wpswg\g 5‘7‘2%" tagwa?ﬁsa the RAE SAOBET A5 Refas:

2)26 %29C) ( 1rSktheR&3e MidichioeHetrio\uadtities t@edg 75rhh a@)pre@aWeﬁpB%bdggﬁdﬁﬂh %néuérgg) ( 1H
s

> se( 117, jci*"p%t)ez ;%ﬁ@w%%gﬂ% o fpes'apapbtepgiibpglen ) DO 00
db- DIVBO) 58. 4, S&eExaggesprogdedbelny fvﬂheﬁwe@lﬂlﬁih%me@@s@“d 1’69'“!9‘5‘319@5” fhe

107. 2, 121 poesediZibvemtion] 2itadugh 328 . WAderdtd® Bat thdscdpe dBihe hreskABindentidd % Rot

'155.4, 15 anple 5 Preparation of 4-f34f6
et B} e Bl ehnos

"~ 7-bi s(2-net A4 hazol (nvi | am noi phenvt! 2-nethyl 30
~3-butyn-2-ol . monohydrochioride 4- ChLEm_rnple_

8137 bi s{s2- met hoxyet hoxp} itrobethzéms am nophenyl ) - 2-
et hyl - 3- but yn- 2- ol, nitrl was heat ed
at reflux for 5A %9 @Eﬂ%@aﬁ?’rﬂe'@tl rred

for 1 hour .(8%lmel,$5813% chinelswasind dtedovithciridiyyianine ¢3a trml)givinges bmdll ambim?t of white

t It |
R At G s o )
3.31-3.32 ‘15@1 9501 $ree)) andzeopper () iadide (8,5 pgs0.@hmmobh gnd Ryated aGE0-95°6 40 211,
m,7.252¢ 1 Mth te)n,peﬁtuﬂé) fc(rZJlﬂJurst’r')The ?esﬁl%nt?bﬁém yélR:H; mixjuig was, allBwéd/to(cbbi, to sjom 8 79

o g rfszs 71%(“??? oxvetﬁ})‘};a ?éﬁo%zof)l nv ﬁa%ﬁ%&g@nﬁ e(ggr"ﬁ_?

lrout vn- 2- oflear yellow so!utlon was concentrated by evaporation and dried in vacuo at room temperature
[3-[[6, 7- &lesr(ight roaiveane e 19aduct (41.9¥52%) b1y dbRbrow)qih gBiyialss Spdtrbshy 3- but
n-2-oi, indicated that the final compound was 100% pure m/e 219 (M+H)"
25 . Examgle 2
Preparation of 3-{{trimethylsityllethynyllaniline
. A mixture of the nitro compound, 3-{(tiimethyisilyljethynyljnitrobenzene, prepared as
L 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 diied in vacuo ovemighi to give the title product (692 mg,
' 93%) as a yellow brown oil.
84 (300 MHZ; CDCH) 0.24 (9H, ), 3.56 (2H, bs), 6.62 (1H, ddd, J = 1.0, 2.3 & 8.0),
35 6.78 (1H,t, J =2.2), 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, 128.2, 146.2; m/e 190 (M+H)"
Examgle 3
Preparation of 6 7—b{s(24netho_11ethoy}-_l~l_:]§;[j methytsityBiethynyllphenyl}-4-

4-
3-
4-
y

‘ quinazolinamine, monohydrochloride
40 4-Chloro-6 7~bis(2-meﬂloxyeﬂwxy)qumazolme (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 refiux for




nmonohydrochl ori de, prepared above (19.0 9, 39.7 mmd), water (95 nL) and
ethyl acetate 10 (380 nlL) were stirred together at roomtenperature to
forma mxture. The pH of the mi xture was adjusted to pH 10-12 with 50%
aqueous sodi um hydroxi de solution to give two clear |ayers. The organic

| ayer was separated fromthe aqgueous Iﬂyer and concentrated under vacuum
to a volume of -190 nm.. After a period of granulation in an ice bath
crystals of title product were formed, filtered off 'and dried to yield
product (15.13 g, 86%. 15 6 (400 MHz; CDCI3) 1.56 (6H,s), 3.35 (3H,s),

?2 ﬁ 7 grf;?w H, }oshgou@ The nﬁ:&ur@ s aﬁawed‘]lo Jcgol o ro%%ﬁﬁ\?fra% a%ﬁturr(e%] Y |_})nROUE>7( 5&% | (79 %7

Prepar at i o1 Sés cblleg?ed by fi Igakgon washed with 2~propanol (5 mL) and dried in vacuo overnight to
N- ( 3- et hveiye b ditle product (133, B8 hdiawnd &alidV) - 4- aui nazol i nami ne 20

nnnohvdrochlorg

- 1('02 mg'? #ng%CDChg(O 21 Ag*au i 3|Hh§/)gaﬁ11 A hreh(Ag@H mbthiA (8. but yn-
2 oI monES1 y“d 2RI Br 4 (2%F)eéapéﬁ'|ésd=dé§bm2@étﬁaa@ﬂvm)(7325($i4 @ .4 7686, Bsgmol ),
wat er 10 300Hys), B.2agtH, shBi421H,-<) metB8 gty were stirred together at room
tenperature to forma mxture. The Eﬂ of the m xture was adjusted to pH
10-12 with 50% aqueous sodi um hydro X utlon to give 25 two clear

| ayers. The Biepafatie 7 il AGKYP AU il a2 YR aneiREl
concentrated wunder at rmspherl o H{‘?@ﬁﬂﬁ_%hlﬁﬁdé hat wat er was azeotropically
sol

renmoved fromthe butan-1- oI vol une of butan-1I -0l
sol ution was -300 Y AandrdtR scilyld sermrennd, hydﬁ@jblSdémemoﬂ;@trgxy)@J-@ mol )

(was ?tdéle?[(tfmetﬁwliﬂ)nthmmmmnﬁﬁl—hynﬁlidwi?dlw&@n?rﬂ,ufbgmsm Cﬁﬂee&eélﬁg%\ﬁeﬁ‘izz a.

rlesul t an X n ux a ours.

But an- 1- oi:!(sléo oﬁtwge(gg S reH &2{ 9 H’agttﬁalte«ftl 6‘% AntM ¢ $pltien rRfetetraat ed
reaction tX'?'EPF’E’"E‘BbI"B‘Ef'd?omli‘ﬁh‘éwmfu@bn@eﬁwmlat 285 hymiol cndostirtedagi dodn. 1 L)
andt but an%ehﬂmi‘atlé@@or{’lﬂ')oum s%dd&dwﬁ@tééféz%ﬁﬂfi -Bidp ?ﬁogpﬁ%h%i)aéns n{,&g
m xture o establis I'zatl on.
The titl \(,avwr ogg%;d L@rﬁ/%tog?{fgé lgﬂ@Béﬁs&?aWIW*ﬁWH“%%XHFM@WMr
vacuurflat ¢ ‘ﬁ midgiving a pregipiate. blheamixtureyivas Yireddcht (@dm @ngperatide 7901 hddw! Thy by
HPLC 96. 5%alid3easmenetiddy AitrBiep#adicdWin ofp prdfiol mLZ)Sﬂ&ﬂ}féHYA vaé:goﬁ) affore the

7-b 2-

41, 7 BPHE AR, TRl Atk Wil sele 228 Gneny | - 2- et hy - 3 butan, 2
-ol , monohydr oShi(¥0 Mz, deDMS0)eaBGBHN €), 3¥2-£80 G, &f); B30T, k), Y& @, £300 nb)
and Dutanzleqin, &2 -G% Hhuene A 1retd A9PLRS, A (i sff‘éfo ﬁré‘fé”see te

forma m ture.
1H, s), 11.48 (1H bs); 8¢ (100 MHz; ds-DMSO)584 58.5, 687 69.2, 68.7, 67.0, 81.3, 83.0,

100.3, 105.2, 107.2, 121.9, 1254, 127.6, 128.9, 129.2, 135.2, 137.7, 148.3, 149.2, 155.4,
158.0; m/e 394 (M+H)"

( . Example §
s Preparation of gl_-[g:[{s,7-bis(z—methogetho_yjﬂuinazoliny!]amlno]ghenxﬂ-z-methgl-

30 S-butyn-2-ol, monohydrochloride
. 4-ChIoro—B,'l-bis(Z-methoxyethoXy)quinazo!ine (15 g, 48 mmol), 4-(3-aminaphenyl)-2-
_ methyl-3-butyn-2-0l (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 stired for 1 hour. The solid was
collected by filtration, washed with acetomtrﬂe (15 mL) and dned in vacuo ovemlght to give the
35 fitle product (23.4 g, 100%) as a white solid.
O (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)iio, 8.47 (1H, s), 8.79
(1H, 5), 11.64 (1H, s); nve 452 (M+H)*




-‘and heat e

was adjusted to pH 10-12 with 50% aqueous sodi um hydroxi de solution to give
two clear -16- 5 |ayers. The organic | ayer was separated fromthe agueous
| ayer and concentrated under atnospheric pressure, so that water was
azeotropically renmoved fromthe butan-1 -ol solution. The final volune of
but an-1-ol solution was -300 nL. Anhydrous solid sodi um hydroxide (0.13 g,
3.3 mol) was added to the azeotropi célsl'y dried butan-1-ol solution and the
resultant mxture was heated under reflux at 115-120C for 24 hours. The
reaction m xture was cooled 10 to 15-25C and net hanesul fonic acid (4.6 nl-)
was adged and the m xture was granulE%ed] Govem' ght at 20-25C to establish
crystallization. The title product were isolated by filtration,
washed wi tH ption af 43-[[6:%bls atmoxyetheoy]4 mmn h xlpHemy B2 GnétAyIE enDve
butan-1-ol. Yield (29.16 g, 90% . Rupidy.2ky HPLC 96. 7% Exanple 9 15
Preparation of et hynvl phenyl) - A A )
7- bi s(2- net hox6‘2@%2‘5?}SﬁA]!"&E‘Pﬁ‘éﬁﬁ‘ﬂﬁaﬂﬂ"}%@'"%mwwm-@pﬁhae?—butyn-z-ol.
4- (316, momaac%deomggmmem O mylo)AweIe0 9160y kit AnfTeichile 3- bury
N-2- Olyg P{ROMLY WertRiEd , : ; l I um
hydr oxi de{ go&% g, 2.6 %[T%D| fga?\ﬁﬁﬁ)%t"an- ﬂ%_gfﬁﬁﬂé%&%ﬁ% ﬁ?@ﬁsﬁp\errﬁ‘ﬁt“feoget her
¥ag Adiusted & pix10:12 24%39upeys sgiumbydrexidessolutipr to give tvonlead Xt ur e
was cool etiyers. THeXfganintlys ovasesdpasaiteliirdny dioedledns GyaCadd édhcdntidiel WMas, added.

B

o

Th | ™ | Laht At 20-25C {0 establ | Sh
Crystall | sapumbSdiertts 80 A, 6Pl pRiE b SR Blor B dr b GRAR o 6% on,

{

.//‘—\:

“hydr oxi de 268

washed wi PIRIUchwere fomped Sitpred it and-deigd oy Wakdbipradusb(153guehthlat  45- 50C to renove

‘butan-3-ol . Yi @l dadiiiiz anCLIAe (oA 435 ik o) REEAR of %7-35« R .44
P _
Propar at | g0k i 7osiivay o

i CHEM e (THoMb A AT, 9. e 452
4-[3-[[ 6, MHEHS( 2- met hoxyet hoxy] - 4- qui nazol i nyl ] ami no] phenyg- 2- net hyl - 3- but a
n-2-ol, prepared above (20.0 g, 44. F4uRledy anhydrous solid sodi um
) 9, 30 and propan-2-ol (200 m-) were stirred
t oget her and—+ : O, SBis(methoxyethoxy) A quima2olinauine
reactian m xture was cooled to 6@n dvadhregasent rat ed hydrochloric acid
(4.8 mM-) was aﬁg_gﬁ_ resul tant Xt ur s _granul ated overni ght at
20-25C to establ R I-:;Ic;r & sleliokyefion b iatndzalnglarmiolensml 2 el bt 28 wat er
(10 ni) arepPnehydrechlgrida, PEpadd@sidescribed abaver(82.34 9,066:R1mimi) 1 wat20@o@nd) and
granul at edutafr-al (GUOUNKE). weld Sirkcdltbdtitr @flidoin temYerhiteito Whfa MBRrd! $hk pH of
the mixture was adjusted fo pH 10-12 with 50% aqueous sodium hydroxide solution to give
25 twq clear layers. The organic layer was separated from the aquecus layer and concentrated
under atmospheric pressure, so that water was azeotropically removed from the butan-1-of
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 azeotropicatly dried butan-1-ol solution and the
resultant mixture was heated under reflux at 115-120°C for 24 hours. Butan-1-ol {150 niL)
30 was removed by distillaion 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 overnight at 20-25°C to establish crystallization.
The title product crystals were isolated by filtration and dried under vacuum at 45-50°C to
remove butan-1-ol. Yield (21.0 g, 73.7%). Purity by HPLC 96.5%.

Example 8
Preparation of N~{3-ethvnylphenvl)-_s.‘?-b;_ls(z-methoxvethoxvl-ti-quinazolinamine,
methan@tilfbniq acid salt .
4-[3—{[6.7-Bis(2-methoxyethoxy]—4—quhazolinyl]amino]phenyl]-2—methyl—3~butyn-2-oI,
monchydrochlotide, 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

~




35 by filtration, washed with propan-2-ol (2x30 nl) and dried under vacuum
at 45-50C to renove propan-2ol. Yield. (17.6 g, 92% . Exanple 11
Preparati on of N43-ethvnvi phenvi)-6

7- bt s(2- met hoxvet hoxv) - 4- gui nazol i nam ne nonohydrochl ori de 40

4-[3-[[6, 7- Bi s(2- met hoxyet hoxy] - 4- qui ngzol i nyi j am no] phenyl ] - 2- met hyl - 3- but
yn-2ol, prepared above (5.0 g. 11 mmol ), anhydrous solid sodi um hydroxi de
(44 mg. 11 mol) and 2 -17- 5 nethoxyethanol (50 nlL) were stirred together
and heated at reflux for 47 hours. The reaction m xture was cooled to

20- 25C sandayean e 6:@arae myndw@wécjﬁfdt@d 86th And dqdeol 1aveMBy ARESE eﬂﬂﬁder

resul t ant aﬁm&%ﬂé&]%@s% ol ?@hlula tq at 20-25C [&or 1 hour to estab} I sh

crystal lization. “The titre produls Eroopsply qrpwedtog) te butapy-of saletions i on,
washed wi tiefingeydims, et betaml-of sagutioh -Wasarsao dali. e Anhydrotie rsolicasatium afdrdfiie50C t 0
renove 2- (eHB@XY.8 im0 as added t the az ; 9 E R rati on of
N-(3-et hv@i%?ée M leal 7-s ? S éf? nﬂ %o%\t;g%l%agg\c/{?edju%a ﬁ]@%ﬂuﬁoﬁﬁdrﬁeﬁg&lgﬁ

met hanesul FEHEYas 8teg élpger reflux a -120°C for 24 hours. The reaction mixture was cooled

4-[ 3- I[ [G, 7o Bﬁé’égl aed mﬁ?eemﬂqu ﬂeid](#.&&ﬂ))lwiaﬂ)&id]iﬁﬁﬂ%éhﬁﬂyx‘elwa%-g;‘a{dfuéd 3-buty
n-2-ol, prepaighdaeimec(e i | Jers Odi

hydr oxi de 'ﬁto .uogg ‘;%5 2,2 &E‘E%Egb'gﬁﬁéﬁg“‘ﬂﬂﬁ?ahhiq@%%%%ﬁ%ﬁs ‘8%? ésoia[??rgr Ped

t oget her abFiREaFEReq MR LUl 25 ml) @od fostupdsr vaBumhau#%50°Ehe remact i on

m xt ure waBtanebdle Yield (89.16 g 2B%)a Rdritydy KRG ssyfoni c acid (5.1 g, 53.2 nmol)
was added. The resultant m xture wasE,gE &pﬁ ated overni ght at 20-25C to

establish crystallization. The titl ct crystals were isol ated by
Ailtratton, WaenpstiamalN-{3athy anyl-§F-hisf2-inethe px-4tauirerotimminen at

\45-50C to remove butan-2-ol . Yieldotghladbn@nqQ0% . Purity by 20 HPLC
98. 5% Exanple aration o - et hvi phenvi) -6

7- bi s% 2- me'[rﬁ 0X vé‘&'@i@?‘?@ Qﬁ‘ﬁ?ﬁﬁ%?’fyhgﬁiﬂﬁ%m?&ﬂemp@)P{lﬁr'gﬂ-Z-memyl-S-butyn-z-o|,

, 7- bi s(2- nﬁmewequ gi Ah3 ?mcme a(iydrogs sdi@Osodivnl hydroXidetipd fgniz.lzidgmoﬁ 21. 34
, 176 mmo _ ¥ - - o urs.

'?’he mi Xt ur d25 islbgag‘?]é'%’ ?Jgrecs?gﬁd %ng%?ei\%@ %%%%E&F%rgﬁﬁf%ﬁg%1ﬁ%ﬁ#f’r %e

solid WAs 'E‘EH‘?- eﬁ‘-‘eﬁa&?“F?W“Pfﬁa‘fa\s@ﬁ?*%m5-$ﬁ°§@ad\fap@q¢ntmt@réhvd(@bbﬁ¢raciq (4ehd

et hyl acet alpwa$@0derl ) Thel hesultrnk tritire Wess rabuitRéE vdrtight it 28282 10/ dtkhiap %0

2233?’2&?%3&"?@&‘%% gt 5oyt ledofesfed i P Sl

anhydr ous fi¢dunder vacuum at 45-50°C o remove butan-2-ol. Yield (17.7 g, 93%). Purity by
HPLC 99.1%.
25 Example 10

‘Preparation of N-(3-ethvnylghenyl1-6,7-bls]2-methoxvethoxv)-4-qmnazolingrn_lne,
monohydrochloride ’
4-[3-[[6.7-Bis(2—methoxyethoxy]—4-quinaiolinyl]amino}phenyl]—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 stirred together and heated in a pressure vessel at 135-140°C

-~ . for23 hours. The reaction mixtqre was cooled to 60-65°C and concentrated hydrochloric acid
(4.8 mL) was added. The resultant mixture was granulated overnight at 20-25°C {o 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 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
Preparation of N:(3-eth1n1lghenxi)-S,T-bi_s(Z-methow_q_ ethoxy)-4-quinazolinamine,
monohydrochloride
40 4-[3-[[6.7-Bis(2-methoxyemoxy}-4-quinazo!iny|]amino]pheny!]—2-memyl-3-bulyn-2-ol,

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



sulfate, filtered and concentrated to an oil. The oil was allowed to
solidify and dried under 30 vacuum at 20-25C to give the title product
(57.2 g, 90% as a white solid. np 72-74C, SH (300 MHz; CDCI3) 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 (AH m, 6.91 (1H, d. J =7.6), 7.11
(1H, s), 7.21 (1H t; J =7.8), 7.35 (1 H s), 7.42 (1 H s), 7.48 (1 H,
d J=8.0), 813 (1 H bs), 858 (1H, 35 s); Sc (75.5 MHz; CDCl 3) 15.4,
28.8, 59.1, 68.2, 68.9, 70.4, 70.8, 103.0, 108.3, 109.3. 119.7, 121.7,

(1&:& ;9 5#12&:&0@@&3:'\6; (50 41) Werelsfitediogdtiet.40d héé&d% &reﬂlﬁ%rg&; hgaﬁr‘é Fhe Ye3agt180n’( MH
ry c S
(Found c"%%%@e‘%% m'e‘%ﬁ’%:‘(ﬁs&fi aﬂé%a%ﬂ@?ﬁﬂéﬁg@%ﬁﬁ”@d&w fos he 65, 73:
6.90; Nesantavjyture mps granuiaieratc20126°Grlas Jaraar koestattlistNcryGaliation. phientitiel - 6-

§\|_2( gEt nglmd“ﬂ“?h)ﬂamﬁéﬂ\ﬂdﬁﬁéﬁ Hyéﬂbﬁﬁ&ﬁz\ﬁésh&ﬁ‘)lﬂ '.@methoxy«althanol (10 mL) and dried q

et hy me 0X ol Lnam ne, prepared as
descri bed @Eg{/% %Eﬁﬁmst%bs%%r{%ﬂe ﬁ(é'(?f"o’a'e%%gq%%& i’ Bt ‘hydr oxi de (104 ng,
2.6 mil) and benzyl al cohol (20 rrﬁ,\_m_Zleat ed at 150 152C for 23 hours.

The react i on ppipsidifoR ofRS3 behyAlIoAYY 6! and
) system
wi th ethyl acetate/ hexane as el¥8nRtne wigsS/ite soI [ d Whl ch vvas dried

tiggerl 5\7/(21:<:uum at 4{35[feaems(eangnoa@emds»@14.th&omwa&md] t(e% : 3!‘ 3 33
(3 9] ﬁ%%*‘%"%%dvgf 3068243 froed, Geieohs solia Solilin it Ty & ?e% et

(J 7.7) 57 gl utane?-pl(A00 w}) weretitred togetheriang heated umyer reﬂna@togwozic fdr B 0)
292(2) ( %0H7hdm9 T &%ct(oih H‘lbitﬁae wa%ccfoloﬁa & 1%%"0 mamaﬁéul?omcla%tdd'(’g 12§ 5?31222 912
128. 5. 128"“‘§‘°B "%55"%@% 25'%? %g““}f’ﬂ‘sm "‘ii’ﬁs 6‘""“‘1%‘%&@"3'&@%‘ 3 0%5)4? o esfapjisty.
V..., ., (kewstalizetiom @hs fite preduct crpstals weredsolalaTby( Midtph, washawith bu@n-27d1 (262:  H,

6.50; N, 9miPanddieitiardddRulimisé-
Exanpl (3;_(:.151_1553&n tion of I\M?ﬂgt ﬁaﬁéﬁzg%taﬁz-o@ﬁ g)%l\u/igt"qh%oz )/é)(}ntggy
but vl oxXVv- 4 Eﬁﬁg% i nam ne

N- ( 3- et hyl pheny9- 6, 7- bi s( 2- net hoxyet pk 13- qui nazol i nam ne, prepared above
(4.0 9, 10 M@b)araid d-E | mml) and

butan-T-ol (20 m-] Wa ARy SR Eon mixture

was all owed to &4 0%7%W2@°¥Y6WBW@F@“9M U169 frimst), b«ymummmm 34
chromat ogr gpiig6 mmoty ishd p@P@EL-oLIGO0 grl wais AetiteNat ZVSA € ToMd Rours. The mixture
25  was cooled to cool 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 mbL). The mixture was adjusted to pH 10-12
with 50% aqueous sodium hydroxide to give to clear layers. | The organic fayer was separated
7 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 vacuumat 20-25°C to give the tile product (57.2 g, 90%) as a white solid.
mp 72-74°C;
84 (300 MHz; CDCly) 1.16 (3H, t, J=7.6), 2.58 (2H, q, J = 7.6), 3.32 (3H, 5), 3.34 (3H,
s}, 2.01-2.47 (2H, m), 2.08-2.54 (2H, m), 4.07-4.12 (4H, m), 6.91 (1H, d, J = 7.6), 7.11 (1H, s),
7.21 (1H, £, 4 = 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; CDCl,) 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; v (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.
C22HzN304°0.25H,0 requires C, 65.73; H, 6.90; N, 10.45%).




et hyl acetate/hexane as eluent to give a white solid which was dried under
vacuum at 45-50C to give the tide product 2.57 g, 65% np 90-92 C SH (300
MHz; CDCI3) 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, g, J 7.6), 3.39 (3H, s),
3.70-3.74 (2H, m, 4.00 (2H t, J 6.6)18- 30 4.12-4.15 (2H, m, 6.94 (1H d,
J 7.7), 7.15 (1H, s), 7.24 (1H, t, J 7.8), 7.34 (1H, s), 7.44 (1H, s), 7.51
(1H, d, J 8.0), 7.95 (1 H bs), 860 (1 H s); Sc (75.5 Miz; CDC13) 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, 3121.6, 124.0, 128.9, 138.6, @g 4147. 2, 148. 8, 153. 6, 154. 9, 156. 8;
Voo X (KBpdoniol 8433 Grohorc. Todng bbb ol a0,

7.56; N, 10. INSTI NG K
Exanpl e 16 pr ed\é—@aqq\y&ﬂhew)ﬁ? bls(z-methoxyeﬁ\oxy)-4—qumazollnamzne prepared as

N- (4- et haesqibed ybdve ﬁuYg bnﬁﬁolmblm@hﬁﬁﬁm%lﬂﬁm Bd%ad gmmgné 6. mmol) an

nd
4- Chl t . 4- di
(08 o Ypfay sk B8 MOONE MGt s8R oy A, e e gy 1 e
hour s. ‘Whé‘"?ﬁ%& @r@owggoom dempasature dubpurified By toi@martirasiatagrapdy foarsilitalelir . The
The |50l ot s T e Y YiS p RO S ptien 45, Tl
over ni ght q%%d ggéeégﬁcﬁlﬁﬁn(%{/‘géngaéé %%'V?lé'&(aﬂ ‘r‘céé?gg?éslof‘i)z‘@’d’%ﬁ?ocms m xed
219- 5 with wat®e(30088zB0CIANTeBHYt, JA0R)E 258 (zn-zﬁmes)) 3. FNEHT) 13653 §8S
adj ust ed touph), 119)734211‘(M AL gﬂ#@f’d%szﬂg'dj @?’ﬁe(tsﬁo \Agt:r‘é?,qt%hear

| ayers. The organic er was and

~brine 200™’:30 @Had dr @daggéﬂ" Myﬁﬁbﬂé‘ ﬁh@né@ﬁ YMHZLCPELK14.2, f1|51‘t. e8&d and
concent r atsek, t69.2g70'8 7@.80h03.2, 101, 404k Mmast dr iR w@ﬂﬁrmacm apg40- 45C

t t 186- 187C. 10 SH (300 coé 3
303%I \(/gH T%%aoégtggq‘ %‘HZ‘Q‘Z 1‘%963%0’6@(22?—?6 "méK%c@ 7 3811, ﬂ§76 miz 721
(3H, s), A4TAMFH'L (Roand: Gr)‘” AB. B36.6QHY, GH8. T81,MN:0; Teq@ifes(GH2.7) H, 6.8A3N( 1H,
s), 7.46 (@keg, J 9.0), 8.12 (1H, bs). 1H s); Sc (75.5 MHz; CDCI3) 55.4,

59. 2, 2, 69.0, 70.4, 70. 8, 103.1 108. 3, 109.1, 114.2, 124.7, 131. 4,
146. 8 9@48 6, 153,7, 154. 3, 156.7, gﬂB—é , (KBr) cmt 1619, 1590, 1582,

1511; niz 4@fepakdtidn'of N((f-qmtﬂhe@n-ﬁazaﬁm efhoR).7-Blityld uinbAdiidariRd> 15
1 G i T R
N- ( 4- met hoa Wyl).)so!si mrg-(szsmmbwmdedaﬂnwzqalmmmmrmmmol (R0 eoyr ed
above was heated at reflux for 12 days. The reaction mixture was allowed to cool to room
25  temperature and purified by column chromatography on sifica gel uéing 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 80-92 °C
8y (300 MHz; CDCL) 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, 8), 3.70-3.74 (2H, m), 4.00 (2H4, t, J 6.6),
30 4.12-4.15 (2H, m), 6.94 (1H, d, 3 7.7), 7.15 (1H, s), 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); 5¢ (75.5 MHz; CDCl,) 13.8, 15.4, i9.2. 28.8,
- 30.8, 593, 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, 163.6, 154.9, 156.8; vine (KBr) cm™ 1618, 1576, 1519; m/z 396 (M+H)"; (Found:
_ C, 70.90; H, 7.56; N, 10.66. C1H2gN10; requires C, 69.85; H, 7.39; N, 10.63%).
35 Example 16
Preparation of N-{4-methoxypheny!)-6,7-bls(2-methoxyethoxy)-4-quinazolinamine
4-Chiloro-6,7-his(2-methoxyethoxy)quinazoline (25 g, 79.9 mmol), 4-anisidine (9.8 g,
79.9 mmol} and propan-2-of (250 mL) was heated at 78-82°C for 16 hours. The mixture was
cooled to cool to 5-10°C and stired for 1 hour. The solid was collected by filtration, and
40  washed with propan-2-0l (25 mL). The isolated solid was recrystallized from ethanolwater
which was dried overnight in a vacuum oven at 40-45°C. The recrystallized solid was mixed




20 (2.0 g, 4.6 mol ), solid anhydrous sodi um hydroxide (104 ng, 2.6 mmol)
and benzyl alcohol (20 nt.) was heated at 145-150C for 18 hours. The
reaction mxture was allowed to cool to roomtenperature and purified by
col um chr omat ography on silica gel using a gradient systemwth ethyl

acet at e/ hexane as eluent to give a whitg, solid which was dried under
vacuum at 45-50C to give the product. 0.915 g, 42% np 208-209C. 25 SH (300
MHz; CDClI3) 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, :

2542 (ZH, it 9216090 k) 4 dtfyHacethts Y2508m54 Thé hixtSel was e B pAg- %3)
128. 1, 1ol ﬁgg&w;&dﬁ’m Z@'&ﬁé@g“’g ] 1ayi|§3qge Siggc f‘yew%ﬁ %epaff% agd
157.2: v. Y#s8PY Withiwales {200 mighrine9Q mLyand 4@ qvishBiygrous ouaydesi@n sGifaedS; H.
5.85; N. Ofil@8d an8@oiERbrRENG Qive badtitt 66, Bat R daidd wder gar.%ﬂm dtl4095° E“u{% e
Exanpl e 18 thyl-6 7-b th th

ui ﬁggofl naﬁ?ﬂ@d&ﬂ%%&% %gél\bgbl s{@ yr;srﬁoxzet hoxy) aaf narzrgl [ ﬁéy?loog, 9131 97
mol ), - et hy| &ni3P9 Mz €BCI) 31, (3815)97.36r(8H, 3), A6E-3E5ELI)Vinf, 137083, 1(21@9 rqu)
heated at 3@ Td¥2R5 10C
ks o Sate oo sV 4 I ST ]

and sti rregoL 1? ng %

dried for n°S Fhcthuén GoMEE CRLIZSE4. $9a, $%2)I%&féc703tbl7m& messt, ni xed
with wat erw&ssr)] 109)1 ahR, aRhy) 137cetas.e, (A% 163 - 151*3915@1t+§|793 Wﬁséﬁéﬂ ,%heﬂ to
pH 10-12 % r t ve to clear 't The
~organic Ia;‘/\grg Wgésb giﬁsqgﬁﬁ%&% ég Wg fr gﬂaﬁbﬂ" O3+ Ak 15’47b¢m*r'neNa(350 n)
~and driled Bdressin§ydrdhd tatndE2%h sul fate, 40 fil tered and concentrated to
~give a white solid, that was dried yggdg,a#cuum at 50-55C to give the
product 8.55 g, ,70% m‘%am (300 Mz, CDCL3) 3.33 (3H, 5),
3.39 (3H, s), 3%l yphenyls athox) :

(2H, ™, 416420(2H "6.33 inarﬁin31720(4H n) 783(2H t,
J 7.8), 8.68 (1 '3*go 59, 3, 67.6, 68.2,
70. 3. )70 4 ( H%“ﬁa %3%7 *E%e ! *’“"i‘%@"@m'ﬁ%? pigparedgabove 148 7,
153. 0, 2$531%0 9 1"6@ 'THPO'NSO"G REfYfruE1sodiam Tydroxieer (104 ing92.6 munal) A6d bérricohol
(Found: C, (85mBbrashieated 214545093 d? ks hedrd H&ﬁ@@%@horn%k'tbfe%s b oS

ol e B T B s v

N- Met hyl - y\pth eetipd B%Q%mnhmsydumxwgwé-a]whmzﬂﬂdl WiRich RRs dAe@RAaded as
vacuum at 45-50°C to give the product. 0.915 g, 42%, mp 208-209°C.
25 8u (300 MHz; CDCY;) 3.34 (3H, s), 3.91 (2H, ¢, 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), &; (75.6 MHz; CDCly) 55.5, 59.3, 68.2, 70.7, 70.9, 103.3, 108.0, 109.1,

114.2, 124.6, 127.3, 128.1, 128.5, 131.3, 135.8, 146.8, 148.8, 163.7, 154.2, 154.2, 156.8,

* 157.2; vy (KBr) em™ 1619, 1580, 1511, m/z 432 (M+H)"; (Found: C, 69.48; H, 5.85; N, 9.68.
30 CmstNaQ4 requires C, 69.59; H, 5.84; N, 9.74%).

. Example 18
Preparation of N-phenvl-N_-methvI-B.?’-bls(2—methoxvethoxv)~4-qulnazolinamlne

4-Chloro-8,7-bis{2-methoxyethoxy)quinazoline (10 g, 31.97 mmol), N-methylaniline

(3.5 mL, 31.97 mmot) anf:l 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 5 hours in a vacuum oven at 50-55°C. The isolated solid was

mixed with water (50 mL) and ethyt 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.
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from Has G, ard il 4l (10 ) Y R a réﬁx OArtzfﬁms“ | % o o

“di f | uor onet hony tri fI uo onet

descri bed above (1.0 g, 2.61 mml), solid anhydrous sodi um hydroxide (97.5
ng, 2.43 mol) 15 and butan-1-ol (10 nmL.) was heated at reflux for 24 hours.
The reaction mxture was allowed to cool to roomtenperatutre and purified
by col umm 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 product 5% ngy, 52% np 62-63C. SH (300 M;
CDCI3) 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), &34 (1H, 7.7), 8.69 (1H, s);
Sc (75655 &5?:%% 2 60?’5’32(3%);23%@“05) égﬁzﬁ 45 @, ®). 368-351 (20, a),

106. 5, 10735;8 (3hiz 9, 674@2758 @H, MR3,19:4.2029H 9m), BB, OH, $)48167.20%84.0n), 253 ﬁ-i

0,5 188 Ly e Syt o 0 gy o g
11.02%. ’5"73é ‘“02% 125.8, 126,01 129 44750, uﬁépm Tig153:0, J63MO1A0C; o, tker) Ear'mul a 9

R Re R ~N6&R5RGO1, RR9D, Oz 394 (M+RI1AFORECO! 6L8Y: Iy 6&&0@p or, sol vate
t her eofy, ?\@gr@ﬁ ﬁ? E%)S O aftkyl or - (CH2) {p@_gzﬁ“%#ao fe Ir&é
-al kyl or - - yﬂ‘f o aryl) wherein the foregoing R groups are

10 optionally substl tut ed by 1 to 3Exaippleitduents i ndependent ly sel ected

al kyl ) sul fonyl & “-quidazolinamine
CB- C, oar yl sul f oMy 'ﬁ(mﬁem&@wquznh@w fr e 6,asand n

i s an i nt edgserited aho @ HA &2 tﬂenm&b atlid RARireUsSoBRAThyd miae%bd@n\fg' ¥ 45 Rkt €d
)é(re))v@qaﬂowed
-NR'Rt z, i te mylad@! e & o} Y; hlt H% H wés dily
|_ &Eﬁg?&é;ﬁﬁ%@v&éﬁ#% ’at4 g%ég&%c " %.r%la)mg (5)& by rr?p% —63°C %
8 (300 MHz CDCly) 0.93 (3, ¢, J 7.4), 1.45 (2H, sextet, J 7.4), 1.80 (2H, pentet, J
20 6.7). 3.35 (3H, 5), 3.44-3.52 (4H, m), 3.59 (3H, s), 4.05 (2H, t, J 6.7), 6.34 (1H, 5), 7.12-7.21
(4H, m), 7.34 (2H, t, J 7.7), 8.6 (1H, s); 8¢ (75.5 MHz; CDCly) 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; m/z 382 (M+H)"; (Found: C, 69.39; H, 7.38; N, 10.86.
C22H2rN30; requires C, 69.27; H, 7.14; N, 11.02%).
25




.menbered heterocyclic), wherein q is an integer fromO0 to 4; said alkyl
group optionally 20 contains 1 or 2 hetero noieties selected fromOQ

-S(O,- whereinj is an integer fremQ. to 2, and -N(Rlz)-with the proviso
that two O atons, two S atons, or an O and S atomare not attached
directly to each other said aryI and heterocyclic groups are optionally
fused to a C6- ClO aryl group, a CS-C6-saturated cyclic group, or a 4-10
menbered heterocyclic group; and said alkyl, aryl and heterocyclic groups
are optionally substituted by 1 to 5 substltuents 25 |ndependently sel ected
fromhal o,, cyano, nitro, trifluoronethyl, dlfluoronethoxy

trifl udronet hoty, aﬁllﬁﬁih0¢mﬁezafﬁﬁz%m98®@mf®mﬁ(_90) RI-CCOOR " -0C(OR".
-NR 12C(O OR 4, -NR12C(OR', ,C(ONR1l Ru;, -NR11R iz, -OR', Cl1-Cl O al kyl,
-(CH2)q(C6-CIO aryl), and -(CH2)qg(4-10 ) ed heterocyclic), wherein q

.is an integer ranging fromO to 4; each R ijadependent |y sel ected from -
H Cl1-C o al kyl, (CHZ)V(CG Co arymi,\ an -(CH2) q(4- 10 nmenbered
het er ocyclic), wher ei n g i s an integer Mang faromO to 4; said al kyl

group optionally includes .gﬁ#))r 2 heterp noieties selected fromQ, S(Or

wherein j is an integer fr g, N(R12)- with the proviso that

two O atons, two S atons, or an S gtomare not attached directly to
each . other said aryl and heterQcyeh " groups are optionally fused to
a CGCdo aryl group, a CS-Oé’-‘Qaturat ed Hycl i @ group, or a 4-10 nenbered 35

- heterocyclic grouB and for@gﬁ) R' substituents, except A are
optionally sub8t? Eﬂ"é‘&%’yca t‘gsglﬁ‘ﬁémef%ént s independent !y sel ected
.from hal o, cyamd)ﬁremﬂ n@CrCrolakﬁDOKOHm,dasz),.dHfl uor onet hoxy, '

'E ri 1;)' uor 0m3t hOW is @ kyl'&:(—@ %%{Wégs%1%ﬁ%heﬁ%9§e%ﬂuww Jrgtépacet?g R

C(ON R72 and -
R is ]Pnd8f)tl?ﬁa'l¥n Rl‘if"ﬁteﬂr X‘CI‘ @63aFWFt‘-‘e‘F§G 4“?@9%%\(:15&’8‘”?‘? dram H‘@'Osuwéq ituents
provi ded Wrifluethmethel trifiicroroethad, (R-Ceatkgjstifonyl, C,-ColdkyRCs-C; alkbky, Cleehoiad kyl , ofr

- (CH2) a( CgaddQcanylsittonpierein g is an integer fromO to 4, which corrpri ses:

treating a corrpound of the formula 10 Re R's ~ ~NRo R60\ \N R60 / NJ
10 each mis independently an integer from 1 {o 6, andnts an integer from 0 to 3;

| R® R® and R" are each independently selected from H, Cy-Cyq alkyl, hala, cyano,
15 nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR'Y, -C(O)R"', -C(O)OR™".
-NR®C(O)OR™, -OC(OJR", -NRYSO,RY™, -SONR"R®, -NRZC(O)R", -C(O)NR'RY, |
NRYRY, ~S(O}{CH)(Cs-Cra ary() -S(0){C+-Cs alkyl), wherein j is an integer from 0 to 2,
{CH)(CeCro atyl), -O(CH)(CaCra aryl), -NRCH)(Co-Cro aryl), and (CHy)(d-10
-membered heterocyclic), wherein q is an integer from 0 fo 4; said alkyl group optionally

.20 contains 1 or 2 hetero moieties selected -from O -5(0);- 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 adtom are not.
attached directly fo each other; said aryl and heterocyclic groups are optionally fused to a CG-

. Cqo aryl group, a Cs-Cy saturated cyclic group, or a 4+10 membered heterocychc group; and

7 said --alkyl, aryl and heterocyclic groups are optionally substituted by 1to 5 substituents

- 25  independently selected from halo,. cyano, ' nitro, trifluoromethyl, - difluoromethoxy,
trifluoromethoxy, azido, -NR'“SO,R™, -SO,NR'R', -C(O)R'., —C(O)OR" “OC(O)R",
NRZC(O)OR™, -NRZC(O)RY, -CIOINR'RY, -NR"R™, -OR"", C,Cio alkyl, (CHy)((Ce-Cro

aryl), and -(CH;)(4-10 membered heterocyclic), wherein q is an integer ranging from 0 to 4;

each R" is independently selected “from H, C:Cyg alkyl, -(CH,){(Ce-Cso aryl), and

30 A{CH;){{4-10 membered heterocyclic), wherein q is an integer ranging from 0 to 4; said alky
group optionally includes 1 or 2 hetero moieties séleded from O, -S(O),- wherein j is an
integer from 0 © 2, and -N(R")- with the proviso that two O atoms, two $ 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 Ce-Cyy atyl group, a Cs-C, saturated cyclic group,-or a 4-10 membered:
35 heterocyclic group; and the foregoing R substituents, except H, are optionally substituted by




wherein R's, R6, R8, R and RLO are as defined above; with a prinmary or

secondary aI cohol of the fornmula R7-CH wherein R is C2-C10 al kyl or 15
-(C1=C6 al kyl)(C6-C10 aryl) and the-dpregoing R7 groups are optionally

substituted by | to 3 substituents independently selected from hal o,

nitro, trifluoronmethyl, trifluoronethoxy, (Cl-C6 alkyl)sulfonyl, Cil-C6

al kyl, Cl1-C6 al koxy, C6-Cl0 aryloxy and Cs-Ctoaryl sulfonyl; in the presence

of an alkali-nmetal or al kaline-nmetal hydroxide. 2. The method of claiml

wherein said al kali-nmetal or alkaline-netal hydroxide 20 is selected from

sodi um hydroxi de, |ithium hydroxi de, cesium hydroxide, cal cium hydroxi de.

magnesi ym hydg oxi Qﬁsﬁﬁ@\@%&ﬁ@dd&ﬁﬁﬁ%@@%& d@om 3halJ h@yaﬂgt blﬁl% Otf'iﬂlfar&h d)g

e EE e g s e

-C(O)NR"R" NR"R" hydroxy, C1-Ce alkyl, and C(-Cs alkoxy;
each R'? and R™ is independently H or C,-Cs alkyt;
R* is selected from the substituents provided in the definition of R™* except H;
0. R"%is H, C-Cyo alkyl, or ~(CH3)4(Ce-C1o aryl), wherein q is an-integer from 0 to 4;
-which comprises treating-a compound of the formuta 10

- R°0

~ wherein R, R%, R®, R® and R" are as defined above; o
: with a primary or secondary alcohol of the formula RT-OH wherein R¥ is C-Croalkyl or
15 +C+Cs alkyl)(Ce-Cyo aryl) and the foregoing R’ groups are ropﬁonat!y'substituted by 1t03
- substituents indepehdéntiy'selected from halo, nifro, trifluoromethyl, trifluoromethoxy, {C4-Cs
alkyl)su!fonyi C4-C; alkyl, C,-Cg alkoxy, Cs-Cyo aryloxy and Cg-Croarylsulfonyt;
in the presence of an alkall-metal or alkaline-metal hydroxide.
2. The method of claim 1 wherein said alkali-metal or alkalme—metal hydrox:de
20 s selected from sodium hydroxide, lithium hydroxide, cesium hydroxfde. calcium hydroxide,
magnesium hydroxide and potassium. hydrokide | , A
3. The method of claim 2 . wherein said alkali-metal or alkalme—metai hydroxlde
is sodiuni hydroxide, and sald alcohol of formuta R-OH isa pnmaty alcohol. '

25

A,



