WD 2004/ 069791 PCT/ | B2004/ 000321 PREPARATI ON OF
SUBSTI TUTED QUI NAZOLI NES BACKGROUND OF THE | NVENTI ON
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materials and nethods for preparing irreversible
inhibitors of tyrosine kinases, and nore particularly,
to materials and nethods for preparing
4,6, 7-trisubstituted quinazolines, such as

N-[4-(3p r
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-yl]-acrylam de. These conpounds are useful for
treati ng can®@ACKGROIENDVE THii BeYBNEI@Nosi s,
endonetriosis, and psoriasis. DISCUSSION [0002]

Cer tai it uted qui nazolines (see Formula 1 bel ow)
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proliferation, including cancer, st enosi s,
corraipﬁé%age pesfBkios realgsAREF IS%tP%OSlSaﬁ G%QPT%S; endogyeiriosis,
and% s that irreversible inhibitors of tyrosine
I nases shoul d prove useful in treating cancer and

. other diseases associated with undesirable ,cell
DISGIESSIONN at i on. | ndeed, recent studies indicate that N
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acyl ating agent (e. an a?t i vat ed &}{I ic acid
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[4-@&3H16:8%-fluoro-phenylamino)-7-(3-morpholin-4-yl-propoxy)-quinazolin-6-y1]-
acrylamide and structurally reléitgd compounds are potentially potent anti-cancer

agents. See, e.g., U.S. Patent No. 6.,§44,455.

[0003] One approach to making compounds of Formula 1 is based on

WO 01/62743, which discloses a one-pot synthesis of (3-chloro-4-fluoro-phenyl)-[7-
(3-morpholin-4;y1—propoxy)—6—aminoquinazolin-4-y1]—amine. This diamine can be
reacted with a suitable acylating agent (e.g., an aptivated acrylic acid derivative) to
yield.a desired 6-acryloylamino-4-anilino-7-(oxy, sulfanyl or amino)-quinazoline.
One difficulty with this approach, however, is the potential for unwanted
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conmpound and conplicate the purification process.

Thus, other nethods are needed to prepare conpounds of
wo-o00abE9ll. SUMMARY OF THE | NVENTI ON [ 0004] TheCpIBERS@1i00321

i nvention provides nmethods and nmaterials for preparing

conpounds of Fornula 1. The clai ned nmet hods enpl oy

protection strategies that mnimze undesirable

ng
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salts and ter e clalned nmet hods are particularly
to PEFé’é‘feLﬂomfPBI-m%r

[4-(3-chl oro-4- quoro phenylanino)-?-(B

- mor phol i n- 4- y SURIARAXY DFIEHA IRVENTION

yl]-acrylam de, which is an irreversible tyrosine

Ki nase inhibitor. [0005] Thus, one asgfct of the
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CH2) nS RS, NBCPNRBRY, ORB, SR8,
yl]—e@plmq%g hleémzljf ((?Pen Smé @q%%w PER8) (OR9),
( CH2) mCORS, (CH2)rrCOZR8 ( CH2) mC( O) NR8RO,

[006%55) qﬂl(b))oﬁggﬁggﬁ%tcré) mMSO2NRSR9, fx%ledregublﬁﬂdﬂgda (CH2 m

cormpwhdldégorphémw al kyl -or substituted phenyl al kyl having
from -2 WD 2004/069791 PCT/|1B2004/ 000321 one to
three ring substltuents &Fat are i ndependently NQO2,

CN, CF3, Cl_6 al kyl - aI kyl') 2N, or nonocyclic
heteroaryl, and each Eil_ﬁ\l kyl is optionally
substi t ut ed vvlthO-} NH2 A)B

W g

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof. In Formula 1:

[0006] R!, R? and R? are independently hydrogen, halogen, NO,, CN, CFs,
Ci.6 alkyl, Cig haloalkyl, Cy6 alkenyl, C,¢ alkynyl, Cs.3 cycloalkyl,
Cs.g heterocyclyl, carboxy, Cy.¢ alkoxycarbonyl, Cy.¢ alkylcarbamoyl,
aryl-(CHy)pm, heteroaryl-(CHy)m, heterocyclyl-(CHy)m, (CHz)mCOZRS,
(CH2)mS(O)R?, (CHp)mSONR®R®, OR?, SR®, (CH)mNR'R®,
(CH,)uN(O)R®R?, (CH)P(O)(OR®)(OR?), (CH2)mCOR®, (CH,)mCO2R?,
(CH2)mC(O)NR®R®, (CHo)mC(O)NR®SO,R®, (CHR)mNR®SO,R?,
(CH,)mC(O)NRPOR?, (CH)mS(0)aR%, or (CH2)mSO2NR®R’, wherein -
aryl-(CH,),, includes phenylalkyl or substituted phenylalkyl having from

N



[0007] R4 and R6 are independently hydrogen, hydroxy,

hal ogen, C1 4 alkyl, Cl1_4 alkoxy, Cl_4 al kyl am no,
w@004/06478y | di am no, Cl1_4 al kylthio, Cl_4 al kylBti/iB2044/000321

Cl_4 al kyl sul fonyl, Cl_4 alkylcarbonyl, Cl1_4

al kyl car banoyl , di carbanoyl, carbanyl, Cl_4

al koxycarbonyl, cyano, nitro, or trifluoromethyl;

[ 0008 qnﬁﬂ%

|n1da%8F 15%? t |en$§/tt8é(ﬂrté mﬁﬁ%gé eﬁﬁyﬁ&%lng 'SHE or
t wo s@%talhyﬂ}m{ £Ci. haﬂkyhﬂ\é mndmpeyuﬁemteteyodmll ageeach Cl_6
al kyl , al kox rox ano, Cl 6

al kyl qﬂlﬂlagﬁ'yl 1(5(9Pt18 ftﬁﬂeéd["ﬂg’]ds% W{é)f FAER? or
NHR7; and [0010] Z |s hydrogen hal ogen, Cl1_6 al kyl,

[006%3_8 W%h@@”éb@mdéfkn@erﬁ bgen, Mﬁlﬂ@@éﬁ‘ @&M’alkyl
nitro, Cl 6 hal oal kyl, hydroxy, 6 "acyl oxy,

(31 6 &lileylkony, Cl(mksaammoyf:) szylﬂananc yCI. Mkﬂdsblle NH

aI iyl cdﬁﬁgﬁ’%‘lﬁy%ﬂd‘ ”&ﬁ ﬁmyﬁ:ﬁ {kié{ ééﬁw boce

sul fi TEM'@lHdearb Qﬂeg SeHrb AR Alakamy] C@rﬁalkoxgé:arbonyl cyano,
al

t hi ocycl oal kyl 8 sul fi'nylcyclo
sul forlil}lrfb@élftihmk@metﬁvﬂer capto, Cl1_6 al koxycar bonyl ,
Cc3_8 cycl oal koxycar bonyl, C2_4 al kenyl, C4_8

COOPELOR ANy 853 e BN ARG, Wil g 2 1

hydr ogetionally b }ﬁv'ﬁllgkmh or py@aubistifuanats that afeGhidpendently halogen,
pi perazin-| -

al kyl Cbtﬁﬁg‘i’yévzall‘ﬁ:a%%?‘%’z ?@é&}%ﬁlgw FHmd s 3l -NED) m

pyri dl(@%/ alggpg@.m i m dazol yl - (CH2) m
i m da (CH2) m norpholin-4- yl-(CH)m
thlormrpholln4y| (CH2) m

[OOﬂQ}(ahW&inb&R_e@R] _t-NHR(;@) m wherein each ClL 6 al kyl
optionally includes one or nore substi | tuents that are

N 6 IB 004/ 000321
1001 o iR e T A P gAYy (i didan. o1
al kyl C3§L¥ﬁoﬁlﬁbﬂﬁ|nktyd C1GRakarlyk @ &ﬂoxy,@;@d@ldﬁ)ynNHvz
aryl al kyl é cl oal kyl , heterocyc

e o Gl Sy s AP ey L op gL, KC nney oD,

i ndep
pi perl% ?Iﬁ) &Héth?'y %’d_%fi{klcagmglr g%{% iz1ﬁ?§,é:ﬁé*dky}[ Cl 6
al kyl {nlsraalfﬁxgdaﬂky], O1ls uGbiRylntkyl, Cs.g thiocycloalkyl,

c3'-8 sulfinylcycloalkyl, Cs.g sulfonyicycloalkyl, mercapto,

Ci.6 alkoxycarbonyl, Cs.g cycloalkoxycarbonyl, C, 4 alkenyl,
Cas cycloalkenyl or Cpg alkynyl provided that when Z is monovalent, R

is absent

[0011]  wherein, R’ is hydrogen, Cy.¢ alkyl, piperidin-1-yl-(CHy)y, piperazin-1-
y1-(CHz)m, 4-C1.¢ alkyl-piperazin-1-yl-(CHz)m, pyrrolidin-1-yl-(CHy)m,
pyridinyl-(CH,)p, imidazolyl-(CHz)m, irrxidazol-l-yl-(CHz)m, morpholin-4-
yl-(CHa)m, thiomorpholin-4-yl-(CHy)n, hexahydroazepin-1-yl-(CHy)pm,
wherein each C;.¢ alkyl optionally includes one or more substituents that
are OH, NH; or -N(A)B;



pyrrolidin-1-yl-(CH2) m pyridinyl-(CH2)m

i mdazolyl-(CH2)m imdazol-1- yl-(CH2)m and [0014] n
wW@pa408€EPe, respectively, integers between zerBPCHIB2004/000321

two, inclusive, and between zero and four, inclusive.

[0015] The nethod includes renoving a protecting

group, G froma conpound of Fornmula 10, R4 R5Z |

[OOH]eI th %e co oe&%dlnd%PeE Wjdi(gg NS ‘65%(?' }r%ﬂs P%l%alkgdo

convectk aehfleCLoaRAN hrablkyF ey eivhlayll htteradyclyl, aryl,
phar maceuti cal | y acceptabl e salt, ester, am de or

pr odr heferoppdigheterearpabkibd nay further include
reacting a conpound of Formula 7, R4 R5 R6 N H2N N

004N 7 A Wt Ay dfoBEA 8 Byl - iperidin-1-
00804/ 6By 181%&%%5%2004?/03 DEANE Aol (8?2%%% pjperidin-1
W t h gl-0di)euriperadinReylltR).Q 4-R.¢ #RylXBperazin-1-yl-(CH)x,
pyrrolidin-1-y1-(CHz)m, pyridinyl—(CHg)r},, imidazolyl-(CHz), imidazol-1-
y1-(CHy),; and

[0014] n and m are, respectively, integers between zero and two, inclusive, and

between zero and four, inclusive.

[0015] " The method includes removing a protecting group, G, from a compound of

Formula 10,

<

W N 10

to yield the compound of Formula 1, and optionally converting the compound of

Formula 1 to a pharmaceutically acceptable salt, ester, amide or prodrug.

[0016] The method may further include reacting a compound of Formula 7,

R4
=3,
§ G
SN
RS N
H,N Ny
C
W N/) ‘ 7

with a compound of Formula 8,



R3 O9 to yield the conmpound of Forrmula 10, wherein
Rl, R2, R3, R4, R5, R6, W and Z are as defined in
wo-ooabE9ll; X3 is a |leaving group; and G is aspCEiB2&d00321
in Formula 10, provided that when Gis Boc, Wis not
al koxy. [0017] The nethod may further include reacting
a conpound of Formula 6, R4 RSZ 1/ / NoG R QZN/ |
- N WN6" wth hydrogen in the presence of a catalyst
or with a reducing age to yield the conpound .of _
claim?7, wherein R H W and Z are as defined
in Formula 1, and Gjis defined in Fornula 10,
provi ded that when GR’'s c, Wis not al koxy. [0018] 8
The method may further include installing the
protecting group, on a conpound of Formula 5, R4
or Wii§2 GPqRpd P ROFWE R) 5 -5 WO 2004/ 069791
PCT/ 1 B2004/ 000321 to yield the compound of Formula 6,
wherein R4, R5, R6, W gand Z are as defined in
Formula 1, and Gis as |defined in Formula 10, provided
that when Gis Boc® Wi al koxy. [0019] The
met hod may further inclu di spl acing a | eavi ng group,
X2, of Formula 12, R4 ®5Z i R6 N

to yield the compound of Formula 10, wherein R', R?, R>, R*, R®, R®, W, and Z are as
defined in Formula 1; X is a leaving group; and G is as defined in Formula 10,

providéd that when G is Boc, W is not alkoxy.

[0017] The method may further include reacting a compound of Formula 6, -

R
5 (l\ ~
RZ—t
k/ 7 G
R®
O,N Ny
P
W N 6

with hydro gen in the presence of a catalyst or with a reducing agent to yield the
compound of claim 7, wherein R4, RS, R6, W, and Z are as defined in Formula 1, and

G is as defined in Formula 10, provided that when G is Boc, W is not alkoxy.

t0018] The method fnay further include installing the protecting group, G, on a

compound of Formula 5,

RY
57 _ﬂ\ X
U
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RS NH
O,N. Ny
>
W N 5



2N N1 x2 \ N 12 with Wto yield the conpound of

Formula 6, wherein R4, R5, R6, W and Z are as
wa@ledosnexisi n Formula 1, and G is as defined i n FOY/mBAG/000321

10, provided that when Gis Boc, Wis not al koxy and

X2 is not hal ogen.. [0020] The met hod may further

i nclude reacting a corrpound of Formula 2, x' -QZN/ I

to ywl{ﬁaé\c&glpép&%f ]?orrnu?a ﬁeln %ﬁ nl‘gg S ]arl'%%ra%ﬁ as g (éfi?&(?inR

Forﬂiﬁﬁrlﬁ‘ lafd Bis aRﬁeﬁr@ in #0ehna 20 Epragiddé thaneden G is Bot /Wl ia not
1, X2 is as defined in Fornmula 12, Xl is a |eaving
alk(@%’oup, and Gis as defined in Fornula 10, provided
that when Gis Boc, Wis not al koxy and X2 is not
| og : 0021
o0} 0988 w220 ORIEA: BETLL A4 PRPAZEy XD0F
Fortlobzs¥,i n which Gis acetyl and di met hoxy benzyl, or
those in which Rl, R2, R3 and Z are each hydrogen, and
R4 and R6 are each hal Qgen, or those in which Wis

nmor phol i n-4-yl - al koxy i ndi cat ed above, the nethod
is particularly usef %Il preparing N-[4-(3-chloro-4-
f I uor o- phenyl am no) - pl®l i n- 4-yl - propoxy) - qui na

zolin-6-yl]- acrylan1dq@ [ 0G22] Anot her aspect of the
present invention @

Qi des alnet hod of nmaking a
conpound of Formul a @ 6 NH HR

X2

N 12

with W to yield the compound of Formula 6, wherein R4, R5, R6, W, and Z are as
defined in Formula 1, and G is as defined in Formula 10, provided that when G is

Boc, W is not alkoxy and X? is not halogen.

[0020] The method may further include reacting a compound of Formula 2,

Xl
O,N. Ny
~ 7
x* N) 2
with a compound of Formula 11,
4
5 _ﬁ\ AN
L
/Py
R® H 11

to yield the compound of Formula 12, wherein R* R>, RS, and Z are as defined in
Formula 1, X? is as defined in Formula 12, X" is a leaving group, and G is as defined

in Formula 10, provided that when G is Boc, W is not alkoxy and X2 is not halogen.



N/ I NWN 23 or a pharmaceutically acceptable
salt, ester, am de or prodrug thereof. In Fornula 23,
WR4004BE079R6, Wand Z are as defined above in FRCTIB2804000321
The nethod includes elimnating SR12 froma conpound
of Formula 22, R4 RSZ 6 NH R12 HR6 NN NWN' 22 to
yield the conpound of Fornmula 23, and optionally
nvept i.ng _t.he [ 2 . . .
r00g0 Pk Piab AR SRS or R B (58 g n hion i
acefyt att dighetiory bepryddrah@&2 in Rhh R'sRA®Tdad Z arcteheh Rydrogen,
3-posi ti on carbon atom of the. pi onam do rQup, and
anddj7ed iR feheackhplogen.©f iwsarwhwgﬁv&é%w‘plwwsy -2 Y- s
indiZREd 00 VTR e Th B phRRhbgs W&o BeepArif O RPRUAL 1B ro-4-
T mil & 21,‘3&@%%004/0 e A F ot YL Epbes
fludrd-PBertylAnine )7 N3 /mddphIN-4-3 1 proppx ¥)-quiganofiownyl |-efrykorde| a
3, R RZNR R6 3 to yield the conpound of Fornula

. in R4, R6, .R12, . d Z defi ned
1008 o ARGIE: Brcctfansarcrt B Puigh wEvron Pty Stesap ene
co heds P&ynfiains her include reacting a compound of

ormula 18, x1  HZN/ N

R4
A
RSZ—[:-
. =
H R® MH
0 _
o w NJ 23

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof. In Formula 23,
RY, RS, R6, W and Z are as defined above in Formula 1. The method includes

eliminating SR from a compound of Formula 22,

R4
Rsz_ﬁ\jt
L
/ NH
6
RY%g H R
o »

W N 22

to yield the compound of Formula 23, and optionally converting the compound of
Formula 23 to a pharmaceutically acceptable salt, ester, amide or prodrug. In
Formula 22, R™S is bonded to the 2- or 3-position carbon atom of the propionamido

group, and substituent R is Cy.6 alkyl or aryl.

[0023] The method may further include reacting a compound of Formula 21,



WN 18 wth a conpound of Fornmula 19, SR12 C1 0 19
or a with a conpound of Fornmula 20, R12S d 0 20 to
wQ e@kded7e conmpound of Formul a 21, wherei n RL2PEIRTB20YY4/000321
are as defined in Formula 22, and X1 is as defined in
Formula 21. -8 WD 2004/069791 PCT/1B2004/ 000321
[0025] Particularly useful conmpounds of Fornula 23
include those in which Zis )ﬁydrogen, and R4 and R6
are each halgg%n, or gt hose i which Wis
_/\ k N K)

nor phol i n- 4- e ~the nethod is
particul arly usefull for '
N-[ 4- (3-chl or o- 4- f Pugr.

(i ng
[ ﬁgﬁ am no)-7-(3
-nDrphoIin-4-y|-prop8&y)-qui zolin-6-yl] -acrylam 21
de. [0026] Anot her aspect of the present invention
. ' ad-of making a conpound of Fornula 29,

wittf BRI TSRS Tie oW N 20 T hor ¢ R4, R5, R6, W
and Z are as defined above in Formula 1 and R14 is
hydr ogen, hal ogen, 6 al kenyl, C2_6 al kynyl, and
C2_6 al kenyl or C2_6 @ yl substituted with
hydr oxy, al koxy, éﬁ?ﬁ@ an al kyl am no. The net hod
i ncl udes renovi ng [15/,4] di azol e from a conmpound
of Fornmula 28, R4 / RZR5

to yield the compound of Formula 22, wherein R4, RS, RG, Rlz, W, and Z are as

defined in Formula 22, and X' is a leaving group.

[0024] The method may further include reacting a compound of Formula 18,

Xl
H,N Ny
w N/J' 18
- with a compound of Formula 19,
SR
Cl
0 19
orawith a compouﬁd of Formula 20,
RS Cl
o 20

to yield the compound of Formula 21, wherein R'? and W are as defined in Formula

22, and X! is as defined in Formula 21.



HN NO O 7==N HN N R14 W28 to yield the conpound
of Formula 29, and optionally converting the conpound

wo@Roo4Ben7oul a 29 to a pharmaceuti cal |l y accept abP@r/ms2004/000321

ester, am de or prodrug. [0027]. The method may
further i ncl ude renoving ester noieties, RL302C, from
conpound of Formula 27, -9 WO 2004/ 069791

00T PSSR0 By PR IRSEINR

hydﬁfgsn Rind I{%&.ndmlbre Sch &ﬁngn @ €hods in WRIchrwds hﬁcaﬁféhﬂul-ﬁ

and R13 is Cl1 4 al k}/ Cl 4 hal oal k%
alkoéb’k "e"ﬁw thermsthogipiasicwalnpspful Torpylang pold@)ciivre-4regred

A’ lq_ foul a 26,
ot R T R RPo B A S A B o
of Formula 3, R& R5 ZIl\ ~~ NH2
[0026] Another aspect of the present invention provides a method of making a

compound of Formula 29,

. R\
Rsz—IT =
L
A
Y Y
R* 0 /)
W N . 29

where R4, RS, RG, W and Z are as defined above in Formula 1 and R* is hydrogen,
halogen, Cs. alkenyl, Co.6 alkynyl, and Cy¢ alkenyl or Cy.6 alkynyl substituted with
hydroxy, alkoxy, amino and alkylamino. The method includes removmg

[1,3,4]oxadiazole from a compound of Formula 28,

to yield the compound of Formula 29, and optionally converting the compound of

Formula 29 to a pharmaceutically acceptable salt, ester, amide or prodrug,

[0027] The method may further include removing ester moieties, RBOzC, froma

compound of Formula 27,



R6 3 to yield the conmpound of Formula 27, wherein R4,
R5, R6, R14, W and Z are as defined in Fornmula 29,

WRIB4i069795 defined in Formula 27, and X1 is a PERIB2G/000321

group. [0029] The nethod may further include reacting
a conmpound of Formula 18, xI H2ZN NWN"' 18 -10 WO
2004/ 069791 PCT/ 1 B2004/ 000321 with a conmpound of
Formul a 24 R1302C N O R1302C-N O R14 24 or with
a conpound of Formula 25 R1302C N R1302C-N 0 X4
R14 25 to yield the compound of Fofmike™26, wherein
R14 and Ware as defined in Fornmul >9 R13 is as
defined in Forrrull:s-l 27, Xl.is as de eden Fornmul a 26,
and X4 is a group [ 00368 The net hod nay

further incl ude reagfﬂ g a @on'poun Formul a 36,
R130 C/P(MGB’%OQE—@WO 0/0 N HN/ \ N R14
W 36
HN
27

to yield the compound of Formula 28, wherein R4, RS, R6, RM, W, and Z are as
defined in Formula 29, and R™ is Cy4 alkyl, Cy.4 haloalkyl, Cy.4 alkenyl, TMS-(CHy)n
or aryl-(CHo)m.

[0028] The method may further include reacting a compound of Formula 26,

130 C

R13O C——NQ_( f

26
with a compound of Formula 3,
R4
A
Rsz—'/'l
SA
R® : 3
to yield the compound of Formula 27, wherein R*, R®, R®, R™, W, and Z are as
defined in Formula 29, R" is as defined in Formula 27, and X' is a leaving group.
[0029] The method may further include reacting a compound of Formula 18,
Xl
H,N Ny
pZ
w N) 18



with a conmpound of Formula 3, RA RZ/ NH2 R6 3 -11
WO 2004/ 069791 PCT/ |1 B2004/ 000321 to yield the
waeeovpoestel of Fornul a 27, wherein R4, R5, R6, RIdI/1BAN04/000321
and Z are as defined in Fornula 29, R13 is as defined
in Formula 27, and R16 is Cl1.6 al kyl, phenyl, or
phenoxy. [0031] The nethod may further include
. ' of Formula 34 R1302C O 13 N O NH
wit FEShb QMY ROIRO, 9 For I (R16)3P(X5)2 to yield the
conmpound of 36, wherein R14 and Ware as defined in

Formula 29, R13 is asr®gtined in Formula 27, R16 is as
defined in Fornula 36, and-X5 is hydrogen, hal ogen or

-absent. [0032] They@the fyrt her include reacting
a conpound of Fornul & 34\ - CONONH o R1302C N
O/ HNN R14 W34 wth conpound of Formula 37, R4
RZ 4 ~ N R™ 24

or with a compound of Formula 25

R13OZC\

M 0
RB0,c—N ©Q
X4

R14 25

to yield the compound of Formula 26, wherein R'* and W are as defined in Formula
29, R* is as defined in Formula 27, X! is as defined in Formula 26, and X*is a

leaving group.

[0030] The method may further include reacting a compound of Formula 36,

@
13 PR);
R ozc\ o
N
RZ0,c—NO \ P N
)
HN N
R14
A 36
with a compound of Formula 3,
R4
RSz _E\ ~
|
S
. NH,
R 3

— 11—



R P(R17)3 37 to yield the conpound of Fornula 27,

wherein R4, R5, R6, R14, W and Z are as defined in
wWo-or0abe9P9, R13 is as defined in Fornmula 27, pemIB0{4/000321

is Cl1_6 al kyl, phenyl or phenoxy. [0033] The nethod

may further include reacting a conpound of Fornula 33,

-12 WD 2004/ 069791 PCT/1B2004/000321 0 HZN NH\~ J W

N ~with a.c ou f Formyka,s24s C
to vl B SOty G LR BT oG B R o Begount 6P ZF9 a
defided ifEci87 6 £, RRAR0GSE Gefthdd iX Fofthdia2T, addR Fiie g hilkel, phenyl,
conpound of Formula 34, wherein R14 and Ware as '
or phefoxyed in Fornula 29, RI3 is as defined in Formul a
and X4 is a |eaving group. [0034] The nethod nay

004, LS ALK ERRL 0,8, RATRAADCh Mo LR Rnil 54

RBOZC\ o
N
y 0 —NH
R¥0,c—N 0 >
/
HN N
R’M
4 34

with (R16)3P(X5)2 to yield the compound of 36, wherein R!* and W are as defined in
Formula 29, R™ is as defined in Formula 27, R*® is as defined in Formula 36, and-X°

is hydrogen, halogen or absent.

[0032] The method may further include reacting a compound of Formula 34,

13
R ozc\ o
N
R10,c—N O P AN
)
HN N
R14
W 34
with a compound of Formula 37,
R4 .
57 —‘1\ X
[
k/ _
£ N
R 1
PR ), 37

to yield the compound of Formula 27, wherein R4, R’ s RG, R14, W, and Z are as
defined in Formula 29, R is as defined in Formula 27, and R is Cy.6 alkyl, phenyl

or phenoxy.

[0033] The method may further include reacting a compound of Formula 33,
—12— |



W38 wth a conpound of Fornula 39, R4 Rz# /| x6 R6
39 -13 WD 2004/069791 PCT/|B2004/000321 in the
w@em@gmeeoel of a catalyst to yield a conmpound of PEDIBRNO4000321
40, R4 /1~jZR -\R6 RI1302CRI8 N N O:=N i
R1302CG-N O/ HN N R14 W40 wherein R4, R5, R6, Rl4,
W and Z are as defined in Fornula 29, R13 is as
defined in Fornmula 27, X6 is hal ogen, and R18 is
hydrogen or a group that fadjlitates coupling of the
conpounds of For : la 39; and optionally
reacting the conpound a 40 with an acid to
yi el d the conmpound ~ 27 when R18 is non- 33
hydrogen. [0035] Particularly useful conpounds of
Formula 29 includes those in which Z and Rl14 are each
witthy d6@peind TFbriddlaad R6 are each hal ogen, or those in
whi ch Wis norpholin-4-yl-al koxy. As indicated above,
the method is particularly useful for making
N-[ 4- (3-chl or 0- 4- f 1 uok &fhenyl ani no) - 7- ( 3- mor phol i n- 4-
yl - propoxy) - qui nazol i n- 6N ] -agrylam de. [0036]
Anot her aspect of rP®c _ipiention provides a
met hod of making a conp ?Irnul a 46, |/ yF

R4 24
or with a compound of Formula 25,
R1302C\
N
/ 0
RB0o,c—N ©Q
, X4
R14 25

to yield the compound of Formula 34, wherein R'* and W are as defined in

Formula 29, R™ is as defined in Formula 27, and X* is a leaving group.
[0034] The method may further include reacting a compound of Formula 38,

RP0,C RPEN

: \
N
; 0 —N
RP0,c—N©? > _
/
HN N
Rl4
W

- 38
with a compound of Formula 39,
R4
N
Va x5
RS 39

—13—



RLEN\ C1 ,Y--r NNR3 OJ wN46 where Rl, R2, R3
and Ware as defined above in Formula 1. The net hod

WO paeiss1 treating a conmpound of Formul a 45, PAHIBAD4/000321
2004/ 069791 PCT/1B2004/000321 (R19)3Si F RL HHN C
R2 NN R31 wN45 wth an acid to yield the
conpound of Fornmula 46, wherein R19 is Cl1_4 al kyl,

. .Cl. 4 alk r aryl.,. and optiopally.converting the

in i Siss osc tor ot ol Sopeg b REF e eal 1 y
acceptable salt, ester, am de or prodrug. [0037]
Particularly useful conpounds of Fowrfrula 46 incl ude
those in which Rl, R2 and R3 are Axydr ogen, or
those in which Wis norpholin-4-y -aV@bxy. As
i ndi cated above, the method is paryiemarly useful for
maki ng N-[ 4-(3- aiiimeo-4-fluoro-_j,
phenyl ani i no) - 7- ( 3- npr phol i n- 4-yI'~\pr opoxy) - qui nazol i n-
6-yl]-acrylaﬁ¥ ec—wi ct of the
present inventidn p Formul a 47, R4
RZ R N RRO N R21 e
acceptable salts, ester i dgs—dr prodrugs thereof,
in which RO is NH2, N2, W 40

wherein R4, RS, R6, RM, W, and Z are as defined in Formula 29, R is as defined in
Formula 27, X¢ is halogen, and R%is hydrogen or a group that facilitates coupling of
the compounds of Formula 38 and Formula 39; and optionally reacting the compound
of Formula 40 with an acid to yield the compound of Formula 27 when R*® is non-

hydrogen.

[0035] Particularly useful compounds of Formula 29 includes those in which Z
and R are each hydrogen, and R* and R® are each halogen, or those in which W is
morpholin-4-yl-alkoxy. As indicated above, the method is particularly useful for
making N-[4-(3-chloro-4-fluoro-phenylamino)-7-(3-morpholin-4-yl-propoxy)-

quinazolin—6-yl]-acrylamide.

[0036] Another aspect of the present invention provides a method of making a

compound of Formula 46,

W N 46

where Rl, RZ, R® and W are as defined above in Formula 1. The method includes

treating a compound of Formula 45,

— 14—



2Ny R3OR21 is SR7, ORI, NHR7 or a |eaving group;

Rl, R2, R3, R4, R5, R6, R7, and Z are as defined in
wo-0abE91l; and G is as defi ned above i n For muPGI/IK2004/000321

provi ded that when G is Boc and R20 is NH2 or NO2,

R21 is not hal ogen or al koxy. -15 WD 2004/ 069791

PCT/ 1 B2004/ 000321 [0039] Particul arly useful

conpounds of Fornula 47 |nclyde those in which Gis

acetyl or dinethoxy benzyI(Ro)PS 5 e which R20 is

NH2 and R21 is SR7, OR7 or NHR7; hose in which R20

is NO2 and R21 is gR7, OR7 or g\HR &hose in which

R20 is Rl RZjN YtY OHdand R1, |R2, R3 and Z are each

hydr ogen, and® ) ¥ hal ogen; or those in

whi ch R21 i s norphal y [ 0040] Anot her

aspect of the prigsen? j ~provi des one or nore

conmpounds selected from [004

(3-ch|oro-4-f|uoro-phenyl)-(3,4-dinethoxy-benzyl) (7-f
with 4@ Beid 6o Rield Bie ctlpBREDf beﬂmmlzl)fr aerei RIFQO42], alkyl

45

(3-chl oro-4-fl uoro-pheny 4- di met hoxy- benzy
C1-galkpsp ﬁbﬁqy}}ﬁndypuoxm%dﬁ@mm@ Wietcra@paw%fv mwla44 1O]a
phﬁ@%{e@ﬁgzﬁ* o%ggﬂ{atflf S%IF '6 StB nyﬁie) qu@fc—)?rg,gﬁ- di met hoxy- benzyl

-7-(3-

[OOB%]' p h Paitivutarlyluspliub poxyjunds bfiBarolulméé thchirddithosere which R?,

R ki qrp sectvipeiresca. o1 gt pisty 1Y is pormhelindohalgrhehs

indicaR®A12B8Ye, ﬁ‘re(rﬁethod is particularly useful for making N-[4-(3-chloro-4-fluoro-
mor phol i n- 4-yI - pr opoxy) - qui nazol i n- 6- yT | - act yl am de;

pheh@RAEHo)-7-(3-morpholin-4-yl-propoxy)-quinazolin-6-yl]-acrylamide.

N- (3-chl oro-4-fl uoro-phenyl)-N-[7- (3 nmor phol i n-4-yl - pr
e e S T
Foy{l£4BM no- 7- ( 3- mor phol i n- 4-yl - propoxy) - qui nazol i n-4-y

[ 1-N-(3-chloro- 4-fluoro-phenyl)-acetam de; and [0047]

N-[4-[acetyl -(3-chloro-4-fluoro-phenyl)-amno]-7-(3-no

rphol i n- 4-yl - propoxy)&\\inazolin-6-y|]-acry|anide;
20 R6/ N/
R Ny
R¥ N N/) | 47

or pharmaceutically acceptable salts, esters, amides or prodrugs thereof, in which R%

is NH,, NO,, or
Rl
) H
R N.
= by
R® © :

R* is SR7, OR”, NHR” or a leaving group; R}, R%, R®, R*, R>, R%, R, and Z are as
defined in Formula 1; and G is as defined above in Formula 10, provided that when G

is Boc and R® is NH, or NO3, R?! is not halogen or alkoxy.
15—



-16 WO 2004/ 069791 PCT/ |1 B2004/ 000321 [00481 Anot her
aspect of the present invention provides a conpound of
wo-00abEIn8, R22 R2 N 11~11 N O J WN 48 or BCT/1B2004/000321

pharmaceutically acceptable salt, ester, am de or
prodrug thereof, in which R22 is a | eaving group or R4
RRI8 N R6 R23 is R1302C 12 NN SR R12S N 0 R1302C

0 or R4, R5 d
1003030, 0P gy Bid e oot My Y ol gt
acetRl& @meteky badyl; br foseil ®hitk R*RENTHsaasrRUef SREDOR ror

Formula 29; and,R 8 is as ,,defined.in Forjula 38

Nleb (OF thage mwblcweflmN%?@ch St %M&M%Rwr thess ehich
hose in which k22 i s R4 5 RZ ~ 1s °~ NCR R, and
8 is hydrogen. -17

Rl
, H
R N
Y
R® O ,

and R}, R%, R? and Z are each hydrogen, and R* and R® are each halogen; or those in

which R* is morpholin-4-yl-alkoxy.

[0040] Another aspect of the present invention provides one or more compounds

seleéted from:

[0041] (3-chloro-4-fluoro-phenyl)-(3,4-dimethoxy-benzyl)-(7-fluoro-6-nitro-

quinazolin-4-yl)-amine;

[0042] (3-chloro-4-fluoro-pheny!)-(3,4-dimethoxy-benzyl)-[ 7-(3-morpholin-4-yl-

propoxy)-6-nitro-quinazolin-4-yl]-amine;

[0043] N4-(3-chloro-4-fluoro-phenyl)-N4-(3,4-dimethoxy-benzyl)-7-(3-

morpholin-4-yl-propoxy)-quinazoline-4,6-diamine;

[0044] N-[4-[(3-chloro-4-fluoro-phenyl)-(3,4-dimethoxy-benzyl)-amino]-7-(3-
morpholin-4-yl-propoxy)-quinazolin-6-yl]-acrylamide;

[0045] N-(3-chloro-4-fluoro-phenyl)-N-[7-(3-morpholin-4-yl-propoxy)-6-nitro-

quinazolin-4-yl]-acetamide, or their pharmaceutically acceptable salts.

[0046]  N-[6-amino-7-(3-morpholin-4-yl-propoxy)-quinazolin-4-yl]-N-(3-chloro-

4-fluoro-phenyl)-acetamide; and

[0047] N-[4-[acetyl-(3-chloro-4-fluoro-phenyl)-amino]-7-(3-morpholin-4-yl-

propoxy)-quinazolin-6-yl}-acrylamide;

16—



WO 2004/ 069791 PCT/1B2004/ 000321 [0049] Anot her

aspect of the present invention provides a conpound of
wWo-or0abe9In9, R1302C RR40 N O NH R1302C-N 0 HRCT/1B2004/000321

R14 W49 or a pharnmaceutically acceptable salt,

ester, am de or prodrug thereof, in which Wis as

defined in Formula 1; R13 as defined in Formula 27;

def i ne - d ned in

[00 %a&%%r asg% ﬂg Hlerbrgs%ﬁm%}tlgﬁgfm\?&gs oun? 85 50]
Ponﬂmmmﬁer aspect of the present invention prOV|des a

conpound of Fornula 45, (R19)3Si FR HN\ C1 HRZ

Y-Y NNR 3 o wN45 or a pharngceutically acceptable

salt, ester, anide or pgodrug t Rereof, in which Ri,

R2, R3, and Ware ¥ aye in Formula 1, and

R19 is Cl1_4 al kyl, Cl 4 a rN aryl . DETAILED

DESCRI PTI ON  DEFI NI TI | ATI ONS [ 0051]

Unl ess ot herwi se indi ca¥Ved, th|§ di scl osure uses 48
definitions provided bel ow. Sone of the definitions

for de.a "-" bet 1 _groups

or a Sttt s TRl Siherige b AR BEERE™ o e,
R” fsheleglagf gfRy dpe onitted when it is clear that a bond

exi sts between groups. -18 WO 2004/ 069791

PCT/ 1 B2004/ 000321 [0Q52] "Alkyl" refers to straight

chai n and branched aﬂ% atic hydr ocar bon groups,

general | y havi ng %}Z i ed nunber of carbon atons

ﬂv

(i.e., Cl1_6 alkyl o _R®

Lo

R?%is

R! 04:

SR12
RP0,C—N O
)ﬁ]}\ IZS\/\H)ﬁ Q—( 0L NQ_<
0]

R* R’ RS, W, and Z are as defined above in Formula 1; R' is as defined in Formula
22, R" as defined in Formula 27, R is as defined in Formula 29; and R¥is as

defined in Formula 38. Particularly useful compounds of Formula 48 include those in

which R% is

R is hydrogen.

— 17—



an al kyl group having from1l to 6 carbon atons,

i nclusive).. Exanples of al kyl groups include,
wowahoes791 i mtati on, nethyl, ethyl, n-propyl, PEPIB20§4/000321

n-butyl, s-butyl, t-butyl, n-pentyl, s-pentyl,

n- hexyl, and the like. [0053] "Al kenyl" refers to

branched or unbranched hydrocarbon groups, generally

Vi n peci fi nunber . of carbon. at ons, and Vi ng

WO e o IﬁﬁF%aﬂﬁﬁaﬁﬂ?%P@aﬂ“BB?B%WJ@QVH%EaBBEQle anpl es
Forfulpddkenyl groups include, mnthout I|n1tat|on,

et henyl and propenyl. [0054] "Alkynyl" refers to

branched or unbranched hydrocarbon groups, generally

havi ng a speci fi Bdogunber of cagbgn atoms, and having

one or nore triple o rbon- gar bon “jongs. Exanples of

al kynyl groupﬁﬂoﬁphm e, li 'tg}ion, et hynyl

and propynyl. [0055]\" efefs to saturated

hydrocarbon rings, genexal ¥ a¥ specified

nunber of carbon atons. Ré&anpl s=off cycl oal kyl groups

include, without I|imtation, wyclopropyl, cyclobutyl 49

cyclopentyl cyclohexyl, and the Iike. [0056]
"Am noal kyl ," "al kyl am no, " "al kyl am noal kyl ," and

or & [@haamkgquap@lbb@cmtable salb]egpr aﬁmd}rp%gyher@q_f in which W is

s ¢ned i B Y el PO 4 S M aofned in Pty
29; wﬁiscaaldeﬁhed in' Edhnaty3d, eadnéffnsp+(1{%?b3lqtllg bsent!

"al kyl sul finyl, sulfonylalkyl
sulfln Icycloalkyl "al ky Isulfon sulfon %kyl

[0030L ~ Anotiessyperast Ploke pygsent ﬁ%\feaﬁon P«%é%f&é @tCPv@Pg}
Ebiﬁa h yI HS-cycl oal kyl, al kyl-S, al kyl-S(O,
IkyI S(O cycloalkyl, al kyl - S02, S02-al kyl, and
S02- cycloalkyl, where al kyl and cycl oal kyl are
defined above. [0058] "Al kyREasibonyh” aRd
"al kyl car bamoyl " refer, respectiv to al kyl -C(O
and aIkyI-CXC»-hkL where al kyl _i.s<d ed above.
[0059] Alkoxy Fhioaﬁkoxy,&ﬂmalkoxycgkbonyl
"acyl oxy," "cwélo oxW," and

"Igcloalkoxycarbonyl
refer, respectiv f?, to 3 | kyl
al kyl-0-C(O, C(&)-0p 2004/ 069791

PCT/ | B2004/ 000321 cycﬁbalk |-@ic» and 45
cycloalkyl O C(O, where alkyl and cycl oal kyl are

or %d\})el]é | ne?e:uI 10%\6? a%ce%t%ﬁ@ sglt? egtfer %Hh(?%gl‘ @%%%%hér@&ij Hld\ghlch R,

RZIRDEQPVX e aB dbmecmbovesmmtmm 1,tanb R OXYC, 4ndlpg, r(tlop@)l/koxy or
and s- pent oxy. [0060] "Hal o," "hal ogen" and "hal ogeno"
aryhmy be used i nterchangeably, and refer

‘DETAHJH)DESCREWION
DEFINITIONS AND ABBREVIATIONS

[0051—] Unless otherwise indicated, this disclosure uses definitions provided
below. Some of the definitions and formulae may include a “-” (dash) between
groups to indicate a bond. In other definitions and formulae, the dash may be omitted

when it is clear that a bond exists between groups.
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to fluoro, chloro, brono, and iodo. [0061] "Hal oal kyl"
refers to an al kyl substituted with one or nore
whadoegestont ons, where al kyl is defined above. PEREBRPI4HE0321
of hal oal kyl groups include, without I|imtation,
trifluoronmethyl, trichor orret hyl , pentafl uoroethyl, and
pent achoroethyl. [0062] "Cycloal kylalkyl" refers to a

| ,, ttached t wh
0021 ogMT it Bl et an et e imcaoss
grodpé c%@l@iamlh%b% ly s?é&ﬂ@@numwlo@e&bommt{i el C7 bAY1 Rfbrs to
cycl opr opyl ne cycl-opent yfi net hyl

an adigyd gmmemlvmgtﬂwm 1to édanbamagplrrrﬁemmswehnﬂxmed; ofkadkyl groups
inctp ool Sty e ST EROHF kPPt FkBhdet®t.

n-paefINOPEntll, Minkayll odd themgay! napht hyl, bi phenyl,
pyrenyl, anthracenyl, fluorenyl, and the like. Aryl
roups nay be optlonally substltuted wi th one or nore
(0081 | AkeRYIE Feftidh DEECEAAQINDRRRisey 1y df B EaRyRs, senerally
I . 0 I as
ha g epERRRF R tbe: & KR BRREC B pavEll o R8P e
cartfcbagstinrbonds. nEmmmemfydlkeguybgtpaps ackhdéstithione hhutmayn,
bridge ring, atons. Such substituents include
ethe@}’]( aPe%ere gis an integer from1l to 3. [0064]
“"Arylalkyl" refers to an aryl group attached to an
[00?4] kyl “ANGHP r&’ef‘sfts b%)éhed Mb?dnhb{éd W&o&%dﬂlﬁguﬁb ove.
anpl es”include, wthout limtation, benzyl;
genéﬂally) hevigg mpetwﬂlqd mmabetr hécarbmeatom%ﬂ]havmgwn@w 'morefriples

kB AL, B8 YT B IR OBy

eth pﬁ;ﬁ;%{) onocyclic or bicyclic rings.or to 7- to
%lg e?glglgi cyclic rings, which are saturated,
gﬂzz\r ially unsaturated, or unsaturated. These %roups
[003%Hv e

FERgoaHe D aefersrip st ddry deasathon nn@ﬁo&?@leréﬂa AYIBER 1
spe&ﬁeé n@ﬁ{)eefrro?%%.r?)gﬁ a{otﬁ?st C}ﬁ{agip'legg)g l@g%g:ﬁg%l ﬁfg 98@ 'without

or su |c group
hmitmdMld:}tZ:ﬂb oyyl of cldbetyﬂa,bxyvb eletdl, Dﬁﬂoﬁh&yhlaﬂdylmllﬁée -20 WO
2004/ 069791 PCT/IBZOO4/ 000321 are fused to a benzene
ring.. . The nitroqge nd syl f het e f,ons A . ”
(0030t i onargeaie/l, oﬁ&éffa?éﬂo Tﬂg Jreinaa 3 A @qaﬁcgl%goaé]gyl
t ReIRNL alQYIONE, Ak ISNﬁseﬁk t SaPAlal&MYN-alkyl
refeﬁer%%fegg%émqg?bcarg%ln a?om unYess sug C@{aachmanat v
whase alkgl sidefin¢daboakence requirements. Likew se, the

het erocycl yl groups may be substituted on a carbon or

a.nitrogen.ato | 658 I ssubsti but i on .
005flo; & B O ARE SR B PR TRt sy o,
sulfididyettRllky ut“alﬁ Euﬂ@{yl P’l“mlf@@laulaﬂ ahd ybulfoalykgudpalkyl” refer,

t hi oal kox \ﬁ car bano ¥
respectively, to S- alkyl S-cycloalkyl, alkyl-S, alkyl-S(O), S(0)-alkyl, S(O)-
cycloalkyl, alkyl-SO,, SO,-alkyl, and SOz-cycloalkyl, where alkyl and cycloalkyl are

defined above.

[0058] “Alkylcarbonyl” and “alkylcarbamoyl” refer, respectively, to alkyl-C(O)
and alkyl-C(O)-NH, where alkyl is defined above.

2?2 4

[0059] “Alkoxy,” “thioalkoxy,” “alkoxycarbonyl,” “acyloxy,” “cycloalkoxy,” and
“cycloalkoxycarbonyl” refer, respectively, to alkyl-O, alkyl-S, alkyl-O-C(O), C(O)-O,
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al koxycar bonyl, and al kyl carbonyl, as defined above,

and hydroxy, thiol, nitro, halogen, and am no. In sone
whedoaoeoycel yl groups, a substituent may bri dgeP€T/IBR004/000321

atonms. Such substituents include O (CH2)qg, where q is

an integer froml to 3. [0067] Exanples of

heterocycles i nclude, without limtation, acridinyl,

xRS b T oA R v

abo@ae T cﬂﬂé kox9 SRAIDS iRy {Vithgﬁﬁﬁﬁl@itfoﬂzﬁllebﬂoxy, ethoxy, n-

benzi soxaz benzi sot hi azol yl, benzi m dazol i nyl',
promyblalzropgwty, n4:alltd>xc'a$—ba®®b' yithuteat, batenioply, anchy prmgoml |
chronenyl , cinnolinyl decahydroquinolinyl 2H,

1, - d,i4 a2|,,n v di £0f ur o
oo L S beRg W YA S L Bttty e
to fluBiod 8FI6td, Bj,ﬂmo,laﬁadﬁz)ol yl, 1H | ndazol yl, indol enyl,
i ndol i nyl', indolizinyl, i ndol yI 3Hi ndoI yI '
|sobenzofurany sochronan i sol ndazol y

[0061doi ndBrlpayl” Teiewi tﬂ @B iyl S‘%@é&kﬁdn%llﬂil ARg or m@@ﬂwﬂ-%ﬁe a{pps,
|
RGP R i TR e OSBRI oy, it

limicatiad] arzfmb_r,dmet]iylznéhloxmﬂethglopthaﬂlmx®t5y1oambpmmhyolroethyl.
1,3, 4- oxadiazolyl, oxazolidinyl, oxazolyl,

o022 RYF ST B PARSTBL LAA 5 n it v,
whePOENASAL 1 iah 1 ¥lky] 28 ABGAAZAHIYE ., Eﬁ’:ﬁhﬂ@é 8Zéyd¥dalkylalkyl groups
pi perazinyl, piperidinyl, pteridi nyl, "purinyl,

inclpge, a\nghout ]pyutay_qnnyy«:lo;pypyimgthyb|qyyl|opergy]|ngazl@)yh Wlohexylmethyl

ol.yl., azinyl, pyridooxazol e,
ada‘gﬁy‘} ﬁ“&"rtﬁéﬂ %I}do%fé liéeyr| dot hi azol e, pyridinyl, pyridyl,

pyrimdinyl, pyrrolidinyl, pyrrolinyl., 2H pyrrolyl,
[0068]r I of iyl epférd azbhavsiclic Qtlpcﬁlyctychy lrings e mlam'ihat‘m nyI
qui noxal i nyl , quinuclidinyl, tetrahydrofurany

Exa@ralffsaﬁ;awl TR dohgic wgfthoutt g@l.taéwdl?hff&m ﬁéll’hﬂﬁiﬂb biphenyl,
pyr%]aalﬁ%rﬁ gf gg%ﬁ%ﬁwn X}lid t&% %&e 3Ar§ @%H Qfﬂj ¥ optionally

subdtjtBied with cadi (ﬁmﬁrg/ bybstituients} shuchz ny hl;kyl plhoa_y,cthiplal,kokyl,l enyl ,
al k}%l%;rg%gt hl giy%%q’bg%ﬁh%{‘f ﬁﬁﬁzogyp@i ! 24;?13? g%o%%za?ndy hydroxy,
thiok; n%?rﬁ Ha[dg@ﬂ Oelnﬁlarmﬂo Zin3yohdel a’?fl(%réﬁhps d subsfiruehi AZPbMbge AN

xant henyl”. " [ 0068] "'Het er oar refers to heterocycles
atoros. &mﬁmubst;mctry& inghude 05(CEa,, d&élbrened; angdhieger, fravhildh 3ar e -
al so aromatic (i.e., aryl groups, as defined above).

100641, eréaﬁéﬁasﬁ?g?g]tg?ﬁ%@ 904090333 1y 4BSP Bk, whgp

andraﬂéyﬂ’ﬁfelde\ﬁ(ﬁbd/ abdve. Hreinled aschideOwitBot 1imkit£Eon, Bd’iﬁyl
het'er oar C(hO where aryl and heteroaryl are defined
ﬂu%@b‘l'@eth[&’f\;(éff@ elikgavi ng group” refers to any group that
| eaves a nolecule during a fragnmentation process,

[OO&QCl ud oﬂ"qgfekst 8L AL S 3R OB Fere @H1T B&de@Mbove.

actio

[0066] “Heterocycle” and “heterocyclyl” refer to 5- to 7-membered monocyclic or
bicyclic rings or to 7- to 10-membered bicyclic rings, which are saturated, partially
unsaturated, or unsaturated. These groups have ring members made up of carbon
atoms and from 1 to 4 heteroatoms that are independently nitrogen, oxygen or sulfur,

and may include any bicyclic group in which any of the above-defined heterocycles
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addition-elimnation reactions. Leaving groups may be

nucl eofugal, in which the group |eaves with a pair of
web®@enewns that fornerly served as the bond beP@EEBR0041®0321

| eavi ng group and the nol ecule, or may be

el ectrofugal, in which the group | eaves w thout the

pair of electrons. The ability of a nucl eof ugal

are i E o e e S e GRae EB A B BLPRL PR RG Y e

oxidif U Pihe H G%q&g)ah@ﬂﬁg ﬁﬁ&%@%{tadh%a% anl%pgﬂaﬁ bP&lbdE&e at any
nitrogen from di azonium salts), suI fonate

hetegsAtemr Canoh athinn gintessyrich piachnienb wpl viglaterichlence

nesylates), trifl te es hal.i.de i0 car.b
realfRRHAE: TREHST AN e e h e b g SR By
a n1§§§e@13atom3ﬁkﬁgss%§cﬂ\ﬂ‘1@)st@tﬂﬁ omoﬁlﬂr\q@lﬁtem%cb @éqfuﬁ"émbﬁtav Usgful

gr oups é treatment with an acid Common el ect r of ugal

subgtiwaanthigiclpdoups afernot liaéted ke aBﬁybtaéi?PXdelzoallaﬁd pkylgfdamoyl,
alkclaﬁgl()?%%w Ph%%}%ﬁgarré&% . als)éegﬁe%ea%t %’ ! a%d% eﬁﬁoqr 1 r@m de

acl or base a bn sa
hald@h &gl an@fd dBSsonMetdrédsicBiigtoups) rmbsﬁmemtan@omdgalrmg
and prodrugs of clainmed and dlsclosed conpounds
atorghi SehebstiRes HlHe OsKdod: SthercsiscpriBgeromliagnent ,
suitable for use in contact with-the tissues of

[OO@Qt ' e@&ﬁmﬂets g?#ﬁg&?%gs in£1004d, Gifhut hﬁﬁthﬁ@ﬁ lOfdin@l hRIHE,

sponse, conmensurate with a reasonabl e
benbleméaizoﬂﬂrbesizofuaariyh bemuﬂhleﬁxfraqﬂ ibeezdtbiophé¢rsil rbennexandsd

benii B b UEE e, PRI PR OOC P DL B 6

benilllnlﬁ)ﬂizo@i%?Fe E%aﬂ}dhﬂ %@Qio‘f*l cBB6181yE, ,ch?d'iﬂarﬁ}'ll yohadretyl,

ters o | ai ned and di scl osed co ounds, where
ciniliny], de@}wﬂmumhnylaw, @S5, addhigeiny éﬁlydélf@ﬂ@éz 3Such

oGS S4B 250 EREGSH, Pl EIA R R g

1ndM)!l}Q rhnﬁoléﬂylaﬁﬁﬁﬂn}@' iglasti Ainyhiadolyt, BY-{nablyl, EsbbenZdiikhyl,
[0073] Exanples of pharnmaceutical |y acceptabl e,
1soqﬁmmnmh igoiadazgld. isvidelae], lswqqlﬁdultso‘ﬂlilﬁﬁ’lt@llﬂl%hlam’hﬁ]se

55 5o TR B LI et £

oxadiaabky,|1,D4-dredieradyt, stLo;@mara@lgl af3 moaadmzbmnokazohdmyl
di scl osed conmpounds, al kyl and hetga clyl

oxagelfyl, pEar ige. pysaéwnawa%@nWWIWé RHFRHRRTE Pherziny]
pheﬁg@l‘ﬁ%ﬂ{g)l chl\%go Ol &Ih%? é)g%ﬁ%aﬁgzlc Pnhtlﬂgﬂszyp g ﬁﬁfﬂ%’l i rr{%%yl’

ptefiéihel; ptlﬁnydomzmmmqsyrhmwlnm/rhzcﬂlﬁire’l qurm)hpﬂapylamly]ogl cal
activity  that can, t abal i

n _vivo
yrRiApb SYBHOP G SIS By tuffitole! pyrtdiiyn, Py S°
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,

4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl,
triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.

[0068] “Heteroaryl” refers td heterocycles or heterocyclyl groups, as defined
above, which are also aromatic (i.e., aryl groups, as defined above).
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conmpounds having desired activity. For a discussion of

prodrugs, see T. Higuchi and V. Stella, "Pro-drugs as
wolwelooDel i very Systems, " ACS Synposi um Ser i eSPABIB2004/000321

(1975), E.B. Roche (ed.), Bioreversible Carriers in

Drug Design (1987), and H Bundgaar, Design of

Prodrugs (1985). [0075] "Treating" refers to

ver al.l eyi.a » b i 0 ,
e e b S TR S T AR
het@@zﬁb/] -©8aryC(OY) apd deeratng-(Onewlitdre arpdaed hgftﬁﬂiaqﬂ&reaiefmed

such disorder or condition. [0076] "Treatnent" refers

aboy the act of "treating," as defined i mediately

above. [0077] Table I |ists abbreviations used
F6Yr oughed ' Jhths
100 [ge]scr [ p? |vlﬁ% gﬁa{:eg‘%sw cga—lﬁgtt}:lett 1|te %Veggﬁﬁ&g%g& g%g%o%s

fra@m:nh&mn;plroceﬁg éndludboig mniatlbmrﬁﬁbtl@@c el@njination reactions, and

I t t
addﬁa%fgwps ottt DA AP BB b BRI Pe B BHeh i m
?é@@és%ﬁ? R PQﬁ Bh @E&ron@lﬂha@ %ﬁrﬂeﬂty's&%@@%s tRrdondh¥tween the
uty hypochlorite t-BuCK potassiumtertiary butyl

lea\ong geoupand thanbMﬁmmlbeF@@mOB%bm obdd2he group leaves

T e N e s B
depbrdsondls WsE a@@gﬂDA%@Be st Gayddiezaokabbeysllehens ane

DCC di cycohexyl car bodi i m de DBN
groupss -nmaman neylepispal leavinagraups-isglade pgiggen (e.g., from diazonium

saltg')', §ul%n%€eaet§1£e‘f§/ ﬁhéﬁ{x’ﬁné to%bﬂﬂag,e&ogylﬁgseand mesylates), triflate esters,

halide ions, carboxylate anions, phenolate ions, and alkoxides. Some stronger bases,
such as NH, and OH can be made better leaving groups by treatment with an acid.

Common electrofugal leaving groups include the proton, CO;, and metals.

[0071] “Pharmaceutically acceptable salt, ester, amide or prodrug” refers to acid
or base addition salts, esters, amides, zwitterionic forms, where possible, and prodrugs
of claimed and disclosed compounds, which are within the scope of sound medical
judgment, suitable for use in contact with the tissues of patients without undue
toxicity, irritation, allergic response, and the like, commenéurate with a reasonable

benefit/risk ratio, and effective for their intended use.

[0072] Examples of pharmaceutically acceptable, non-toxic esters include,

without limitation, Cy.¢ alkyl esters, Cs.; cycloalkyl esters, and arylalkyl esters of

claimed and disclosed compounds, where alkyl, cycloalkyl, and aryl are defined
above. Sucﬁ esters may be prepared by conventional methods, as described, for
example, in M.B. Smith and J. March, March’s Advanced Organic Chemistry (5™ Ed.
2001).

[0073] Examples of pharmaceutically acceptable, non-toxic amides include,

without limitation, those derived from ammonia, primary Ci.¢ alkyl amines, and
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DEAD di et hyl azodi car boxyl ate DVAP

4-di met hyl am nopyri di ne DVME di net hyl et her DVF
walzesenberbf or mami de  Et ethyl Et OQAc et hyl aceteCEIH@H00321

et hyl al cohol FDPP pent afl uor ophenyl

di phenyl phosphi nate HOAc acetic acid HOAt

1- hydroxy-7-azabenzotriazole HOBt

N- h i . )
secopd ity i ST A AP T EOIE §f Jaiseglans silassd pempqumds

met hyl nmet [ h e ‘hyl

whep el e BT R R ot ol B Ry B arer e

con@neBid] @ieeh s y s0deserRd ik Bydmsié e harPh's pemtled Brrgariopy|
i -Pr isopropyl PyBOP

Chewésidot ri azol e- 1-yl - oxy-tris-pyrrolidi no- phosphoni um
hexaf | uor ophosphate -24 WO 2004/ 069791

" 7 00 bl - o
00 . AR R o PP B R b ol sty
thattcet, rvafehuostatindizad & Vifo,timidédgn oowveeti ora fred ailnfedroy [discTBEGMVE

triethyl ene glycol. nongnet hyl et he FA . .
comppiis U BRCERF S BY TG THOPeR P oeaTies: sty Higughi and
V. Stella, “Pro-drugs as Novel Delivery Systems,” ACS Symposium Series 14 (1975),
- E.B. Roche (ed.), Bioreversible Carriers in Drug Design (1987), and H. Bundgaar,
Design of Prodrugs (1985).

[0075] “Treating” refers to reversing, alleviating, inhibiting the progress of, or
preventing a disorder or condition to which such term applies, or to preventing one or

more symptoms of such disorder or condition.

[0076] “Treatment” refers to the act of “treating,” as defined immediately above.

[0077]  Table I lists abbreviations used through the specification.

Table I
Abbreviation Description
Ac acetyl.
AcOH acetic acid
Aq aqueous
Bn benzyl
Boc t-butoxycarbonyl
Boc-ON 2-(Boc-oxyimino)-2-phenylacetonitrile
BOP benzotriazol-1-yloxy-tris-(dimethylamino)-phosphonium
hexafluorophosphate
Bu butyl
t-BuOCl tertiary butylhypochlorite
-BuOK potassium tertiary butyl oxide
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THE tetrahydrofuran TMS trinethylsilyl [0078] In sone

of the reaction schenes and exanpl es bel ow, certain
w@eompoTds ey be prepared using protecting gPOLEBR004/000321

whi ch prevent undesirable chem cal reaction at

ot herwi se reactive sites. Protecting groups may al so

be used to enhance solubility or otherw se nodify

AbbEPBEBY i ng group strat egi es,B%}FEﬁ?%I s and met hods for
W“""WW%P PrOCECT TG groups, —and @
conpi l ation of useful protecting groups for conmon

Cbzf unct i ondengyloxsparbonyic! udi ng am nes, carboxylic acids,
al cohol s, ketone | dehydes, and the like, see T. W

S,
DARLBane aﬁ&‘ﬁ!a@blm‘gg-zﬁ]%@@ti ng Groups in Organic

DM?‘Z% Stryg; %ﬁ% Ui bRvclbRSfRsSKi , Protective G oups
-2000) , v(viﬁi{ r1§zﬁd§‘r3ellczc I ncorporated by reference in
DC€hei r entdicyebiexdytrartaldiinpde poses. [0079] In addition,

ome of the schene exappl es bel ow may om t
DBlget ails o]ﬁg'd@ﬁmﬁ‘?[gg;gq]}l%ggnf’ncl udi ng oxi dati ons,
pBpUeduct i onsg.qanshisR188.4.010hdl-RER known to persons of

ordinary skill in the art of organic chem stry. The

DEABt ai | s diethylerodicraloaxiytates can be found in a . nunber
f,treatises, .including.Ri chard Larock, Conprehensive
D gani c ﬁgﬂeﬁ}bﬁ%ﬂog dlflffl999), and the multi-vol une
DMVSEri es ediifneghylynedM chael B.  Smith and ot hers,
. Conpendi um of Organic Synthetic Methods (1974-2003).
DMgener al | ylimghglfoanasidest at ed ot herwi se, starting
Ft mat eri al Stﬁ'ﬁd reagents nay be obtained from
commer ci al “sour ces. [ 0080] The present invention
EtOprcovi des dimflacdétates and met hods for preparing
conpounds represented by Fornula 1, including
EtOfhar mace ¥ &iqo)ohccept abl e 'salts and esters: -25 WO

e w ) FOBRT B P hal e, 1 0 M 2 N

HOKndependemttliyadigdr ogen, hal ogen, NQO2,

HOAt 1-hydroxy-7-azabenzotriazole

HOBt N-hydroxybenzotriazole

HODhbt 3-hydroxy-3,4-dihydro-4-oxo0-1,2,3-benzotriazine

Me methyl

MeOH. methanol

- MEM methoxyethoxymethyl

MTBE t-butyl methyl ether

NMP N-methylpyrrolidone

PGMME propylene glycol monomethyl ether

Ph phenyl

Pr propyl

i-Pr isopropyl

PyBOP benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate




CF3, C1_6 alkyl, Cl1_6 hal oal kyl, C2_6 al kenyl, C2_6

al kynyl, C3_8 cycloalkyl, C3_8 heterocyclyl, carboxy,
w@2008/067kDXYCcar bonyl , Cl_6 al kyl car banoyl , PCT/IB2004/000321

aryl-(CH2)m heteroaryl-(CH2) m heterocyclyl-(CH2)m

(CH2) mMCO2R8; (CH2) n5( O) nRB, (CH2) nS02NR8R9, ORB, SRS,

(CH2) MNR8BR9, (CH2) m\( O) RBR9, (CH2) nmP(O) (ORB) (OR9),

AbbresitioRC( NRBSO2RB, ( CH2) R@?n ( CH2) mC( O) NRBORY,

gty
CHZ V ; =
TA 8 ‘thZnyPré]l &yl havi ng

i ncl udes Pl e‘ﬁ%b %(Oy
from onaetigldobsb@eate i ng substituents that are-
i ndependently NO2, CN, CF3, Cl 6 alkyl-NH, (Cl1 6
Tf al kyl ) 2N pomweRBapesifentlet eroaryl, and each CL_6

TEG%@(%;W \RAGLEYoISHARIAd A Behatt th O N2 or
- B;. [tgg%lg)% %gya%gﬂ arll(regli ngependent 'y hydrogen,
TFAydr oxy, thflhogesetic@tidd al kyl, Cl 4 al koxy, Cl 4

al kylamno, Cl 4 alkyldjamno, Cl1_4 alkylthio, Cl1_4
TEAf ky| sul ftflﬂi}Pﬁog‘“éilf&m%YﬁwFsul fonyl, Cl1_4 al kyl carbonyl,
Tl _4 al kykear h, dicarbanmoyl, carbanyl, Cl_4

al koxycar bonyl, cyano, nitro, or trifluoronethyl;
TMP0083] RSrinetipteeinyl , pyridyl, furyl, thiazolyl,

o S S e By A AR b 2R Jomoihef
- NIE . . . {; U . ’ Ay r

o B gl O REA Mot R 1B

readtioN 86thZrviise fegctivegies. Rrateodesgroans magaley be ugsl (@ enhance

soldflfiy &F RO vinG G PR AR sET RABSU, Y hippsfantor
protetinLerdlys k’t@tﬁﬂes, GrateBialey-mld @ thot s-FOHnstalih g&nd removing
cycloal kyl ) 2N, hydroxynethyl, Cl1 6 al kyl carbonyl,

protegtigpgronps;, aad 2 campilation 94 Lefil ProtecEng gopPhipr §PRyIon C1 6
ul fonyl al kyl . ..C3_8 thi |

fun@{fineBYP, Sebugii ik GRYENRAS micpfiote kefones, aldehydes

and @e Bk kR yWaGheny knd B35, 8Vaty cPaadckiax Yhananyrgakiz _4
al_kenzulg, C4_8 cycl oal kenyl, or _C2 4 alk ”311'" ftr ?lvi ded

Cheistry WR8R), 204 B. Regienskl, drereciys G’I'ng%l@gﬁi: which are herein

incorporated by reference in their entirety for all purposes.

[0079] In addition, some of the schemes and examples below may omit details of
common reactions, including oxidations, reductions, and so on, which are known to
persons of ordinary skill in the art of organic chemistry. The details of such reactions
can be found in a number of treatises, including Richard Larock, Comprehensive
Organic Transformations (1999), and the multi-volume series edited by Michael B.
Smith and others, Compendium of Organic Synthetic Methods (1974-2003).
Generally, and unless stated otherwise, starting materials and reagents niay be

obtained from commercial sources.

[0080]  The present invention provides materials and methods for preparing
compounds represented by Formula 1, including pharmaceutically acceptable salts

and esters:
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[0086] wherein, R7 is hydrogen, Cl_6 alkyl,

pi peridin-1-yl-(CH2)m piperazin-1- yl-(CH2)m 4-Cl1_6
wa@bkdoyhegpdper azi n- 1-yl - (CH2) m pyrrolidi n-1-yl - #CHBE32094/000321

pyridinyl-(CH2)m im dazolyl-(CH2)m

i mdazol -1-yl-(CH2)m norpholin-4- yl-(CH2)m

t hi onor phol i n-4-yl - (CH2) m

hexahydr oazepi n-1-yl - (CH2) m wherein each ClL_6 al kyl

optionally includes one %\ re substituents that are

OH, NH2 or -N(A) B; Olgg?ijignd RO are each

i ndependent |y hydr ogen | kyl, C1_6 hal oal kyl,

C2_6 al kenyl , C2_ Ik}ynyl ary¥ al kyI , cycl oal kyl ,

het er ocycl yl , g2 G or heteroaryl al kyI

[0088] A and B ' YNhydr ogen, Cl_6 al kyI,

(CH2) mOH, pi perigdi n-g gaJ

pi perazin-1-yl - (CH2) mW 4- 6 N ' 1

al kyl - pi perazi n-1-yl - (CH2)m pyrrolidin-1-yl-(CH2) m

00" cYieh S s SR BRI o G s o

i nt egers ch%ta\ms@ rclzsqa%aﬂmi ctzvgtalkdn@p I@%Iaﬂ@ynyﬁ@ 8 cp@bmsﬂn

zero and four, inclusive, [ 0090] Formul a 1,

repr eSen h@t@roeecmlet:@b@@y Ehy Ia]l(@b)‘@)ﬂi’ﬁné’ﬂ»k%tél alkpdeargamoyl,

| ud
o cr SRS Ba DG R B ARERE  Call R ™
pyrr Otculdmsae)mg «m@)nﬂozmi"ﬂfhm PSRE, YCHOGNR'RY,

t hi onor phol i n- 4- yl -

hexah Z)ayé(B}Rq Rl» (§3| n(ﬁﬁé}(ﬁ%R ﬁ@& éégf}ﬁ]tlbtq(?/% (CHR)mCO2R®,

.hﬁfﬂeﬂ pect i ve %y@ﬁgﬁgs?gfdc'(_'ﬁ%ﬁﬁ]ﬁ%%g‘ ruents

i m daZ@Hy)ImC(@JNB R’; QYHZ\MS(H) | 66G7ASO,NR®R®, wherein

(Go) fact 0003321%'(@%9%3%@s}étst{t%f?%%)ﬁ’%«y%%l%g haviggitsom
and C@)n@toatﬁl‘é% &Q&R&éntﬁﬁaﬂdréﬁide{)éﬂaeﬂﬁﬁmz, empénds

represente Bormula L include those 1n
R2 an@iRalkat- N]hhaiﬁhs #liryld-Df enmooeciichio seterqrarwhimheaRd and

R6 are, each. ha Y, ose in
whi ch ,aﬁ%b %g*g%ﬂ]d S'Zggﬁ‘ée%é"é’ﬁ (ﬁ%}oﬁ?@] &h og?{’é?%m and
R6 are each hal ogen. O her useful conpounds

[008EPT eRERhERC Ry ih@spRHAHTY Hy gaﬂ lehydRaSEhalbBenT; ¢ BIKW, i S
nmor phol i n-4-yl - al Koxy, inclu

3- (o phelkons Cylaipg Syl oming (a4 LN RL.

hal ogeﬁ“gﬂﬁé Wﬂ?ﬁj"#{#x&gﬁﬁ?‘hcﬁﬂﬂk@ﬁg& W s sach

di scussgdllahavemoei mplmc@dl Icyirhmaﬂ UC:.cikqoaadonyl, cyano,
represented by Fornula 1 is an irreversible pan-erbB
i nhi bingtes or fEffupremetik or o- 4-

tl

[0083] R is phenyl, pyridyl, furyl, thiazolyl, imidazolyl or thienyl, each
optionally having one or two substituents that are indépendently halogen,
C1:6 alkyl, Cy. alkoxy, hydroxy, amino, cyano, Cy.¢ alkyl-NH or
(Ci6 alkyl)2N;

[0084] W isSR’, OR” or NHR; and
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fl uor o- phenyl am no) - 7- (3

- nor phol i n-4-yl - propoxy) - qui nazol i n-6-yl] -acryl
w@piod®69791 0092] Schene | illustrates a nmet hod POF/1B2004/000321

preparing conpounds of Formula 1. The nethod includes

provi ding a quinazoline starting material (Fornula 2)

having 4- and 7-position substituents, Xl and X2,

S ti : h hi |
100815 di h IS e B ar s aob e oD Gl adsggP e
| eavi GQ 8 ﬂyayﬂﬁo;ésrl nﬁ%d Cy %@al@éﬂﬁyll Rg@peRdENt dcyloa?l NEEN,

al kyl yl - I -O sulfonate ester (inc

Pyl EhesiobAEE ﬂﬁCaa sy S e &y A IBHGNER (F1aseloabirbey)
car bO)I(l élr%s%@etﬁg érﬁg}'%gl(b%ﬁéﬂ'agﬁg ﬂlg&’b é 6(’[90%1{ Ft Ci

The qu naz repa

accor dgp @ﬁfﬁyylahcyﬁm%melfbﬂyllalkym Ce Bth@cwlmn{yl bed bel ow.
An especial |y useful inazoline starting material is
4-chl B svlfwl%?l@aléyln Pﬁ 8 @Jﬂ&wkaﬁleﬁlukﬁb mereeptapn

2004/ @4/ 1 R4
SR PR 9083 By oo %,

R6 NHC4)§ chtlofIR&hyN 2N 4 MikynylXprdVidewthat wheh Ais idndvdlent, R’

Protect  RRZ/ RZ? 6 N REBNR/G /GH/ /| H2 N QN

WN WNDSents R R R2/ OHor R *~x 3

[0086] wherein, R’ is hydrogen, C;.¢ alkyl, piperidin-1-yl-(CHa)m, piperazin-1-

y1-(CHy), 4-Cy.6 alkyl-piperazin-1-yl-(CHz)m, pyrrolidin-1-yl-(CHz)m,
pyridinyl-(CHy)m, imidazolyl-(CHy)g, imidazol-1-yl-(CHa)y, morpholin-4-
y1-(CHy)y, thiomorpholin-4-yl-(CH,)y, hexahydroazepin-1-yl-(CHp)n,
wherein each Cy.¢ alkyl optionally includes one or more substituents that

are OH, NH; or -N(A)B;

[0087] R® and R? are each independently hydrogen, Cy¢ alkyl, Cy.¢ haloalkyl,
Ca.6 alkenyl, Cp6 alkynyl, arylalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, or heteroarylalkyl;

[0088] A and B are independently hydrogen, C;.¢ alkyl, (CH2)nOH, piperidin-1-
y1-(CHz)m, piperazin-1-yl-(CHz)m, 4-Ci.¢ alkyl-piperazin-1-yl-(CHy)m,
pyrrolidin—l-ylj(CHg)m, pyridinyl-(CHz)m, imidazolyl-(CHy)m, imidazol-1-
y1-(CHz)p; and

[0089] n and m are, respectively, integers between zero and two, inclusive, and

between zero and four, inclusive.

[0090] " InFormulal, representative heterocyclyl-(CHy)x substituents inélude
piperidin-1-yl-(CHy)m, piperazin-1-yl-(CHz)m, 4-C1.6 alkyl—piperazin—l—yl-(CHz)m,
pyrrolidin-1-yl-(CHz)m, morpholin-4-yl-(CHy)m, thiomorpholin-4-yl-(CHz)n,
hexahydroazepin-1-yl-(CHz)m. Répresentative heteroaryl-(CHz)m, (CHz)mNR8R9, and
OR® substituents include, respectively, pyridinyl-(CHs)m, imidazolyl-(CHz)m,
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8 9 RARA RSZRZ - rrl Deprotect RHR6 NR R6 NH
zz RsSsNNRYYN/ NROJRO\J WN WN 1
wQaoosobwee | [ 0093] As depicted in Scheme |, tPEI/1B2004/000321
qui nazoline starting material of Fornmula 2 is reacted
with an appropriate anmine (Formula 3) to produce a
4-anilino-6-nitro- quinazoline (Fornmula.4), which is

. . Subsequ Ly r d .t hol 7
i GRS EI Y SRR SINEY 180 BBl IED i ThShs,
- apikbko- 6-ni tro- qui nazol i ne -29 WO 2004/ 069791
and @@Ql'k %
/1 B2004/ 000321 (Formula 5) having a 7-oxy,
sul fanyl or am no-side chain (W. The displacenent of

[009%3 t yRarGeulhyy e&@flé |CDI§1P@I‘¢TFS15 semspsenfedrpydforminda  mglidgitihase in
whiG RO R and 188l el n AL 08, BPAG, BoBLA 09, BRE 8o A hABL S

and ViPHY@$pElE or G064 iﬂlrthlERé,l R% RO dndJZlat’a/@h’ch @I@drdgeﬁ aséRband
¢ hydride, calcium hydride, (i thi um

am epch ﬂlpﬂ@gpmyq)gye;r y3e lgﬁp@@ou@ﬂédpmﬁﬁ;ented by Formula 1 include those

(s
B TR e P gt gy
thos® ubs;hliohuénR% ﬁzhnﬁasareaﬁ;hmﬁmhgénz[{ mdRt z[rﬂleac}Bhalogen and
Formula 5 are the sane as the correspo
W isyporpholisrt-yl-alkoro A fiseussediabgye, RS B b copmpound
reprgﬁ%lhfgdl }%rﬁl%{/bré ah %éd&?sl é"fiﬁn %fﬂ?ﬁnhi%?tN?é (é?éhllofb 4-

re genera unl ess st ated
fluogd- blwnbdasmmmmruﬂwﬂmfdcwtanpwbmnau@m -6t yieatryfamade.
(R, R2, R3, etc.) is defined for the first time in

nnegt.i on w.th f or nul same subst
roofient g )it EE D cos lKEARAY B R iy POt 1y e
met§&m%crﬁa@§1 fodidas d cqmﬁz&@hﬁagtbmF phadédal |(BormuAelg) Hidveped-laynd
chenmical trans ,0r mations i nvo V|ngﬁtmo or nore

7-pasftat salhststugéhéi anfl <, reapsicByelsawhich fen be figplaced by
nuc%gﬁ%l pendlng SRR d I)f tﬁgﬁﬂclgcﬁﬁ'ﬁlte?tﬂ% ’lea@ir}g%}&%l X' and

X2 are 1ndependently halogen, alkyl-O, aryl-O, acyl-O, sulfonate ester (including
tosylates, brosylates, mesylates and triflate esters), carboxylate, (alkyl-O),P(O)O,
(O-aryl),P(0)0, etc. The quinazoline starting material may be prépared in
accordance with Scheme I1I, which is described below. An especially useful

quinazoline starting material is 4-chloro-7-fluoro-6-nitro-quinazoline.
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reacti ons may enpl oy an excess of one or nore

reactants to inprove yield, etc. [0095] As shown in
w®edvened7dy t he met hod al so i ncl udes installi ngP@EI/1B2004/000321

protecting group, G on the anilino nitrogen of

Formula 5 to yield a protected 4-anilino-6-

ni troqui nazoline (Formula 6). Depending on the nature

of the protectlpg group, Gis installed using

st andard techn s such as acylation or al kyl ation.
General ly, e any group used to protect an
am ne, inclu stltut&%or unsubstltuted8 l,
al kenyl gr be . $/ G include C{

(2R10 C(D) S, , nR10, @\IHRlO
ZNRC OC( Q NHRI0, OC( 0 Yoo 0

oY, CO2RION O SUR10Y, S(O

MHERE0 NE?%))RlOY OC(O) beOC(O)N SN

therelnwls Si (R11) 3, S(
hal ogen, or P(O) (OR11)2x*an nd RL1 arewéac
i ndependently, substituted o# unsubstituted Cl_6 's
al kyl, C2_6 al kenyl, aryl or arylalkyl, ,~and n is an
mtgger between 0 and 2, |rﬁel usi ve. Se Tabl e Il bel ow
for A st of useful prote ng groupgs Pt a nore
£9. ]E;I/t\i but nonexcl u5|RvZe_i| st| of anine protecting
gro eeGT. Wy Greene ang _PAG _Muits, Protecting

GroRPps in Nor ga m<:—ehem Strgs

a._Groups (200Q),N._n ove. -30 WD

200¢ 5791NPCT/ | B2004/ 000 [ 0096] JAs indicated in

Schege e met hod i ncl (ﬂl ng the protected

A ani'lin¥-6-nitro-quina¥oline oN Fornula 6 with

hydrogen in the presence of & catalyst to give a

4-ani |l i no-6-am no- qui nazoline (Formula 7). The

catalytic hydrogenation is casried out in a solvent
and Q t he pr ence of a suit@ble catalyst, and may

), and P. Koci enski,

(19
d

i ncl ude
dehal ¥ygenat | oﬁ t he 4-anifnojnoi ety. The reaction
is typicall gied out atgr¥®l epated tenperature -
(e.g., fromabout 70 Cto about 90 C) under about 3
bar to about #0 bar H2. Undef these conditions, the 6-
nitro-qui nazoline of Fornula 6 is often consumsd after
about 10 h# and in sonme cases, after about g4 h.

Useful sol s include aprotic polar sol ven}, Xxxsuch
as THFR® é{/ Et OAc, di oxane, and R'Z—-

2-nat hyl t ur an,pepRdcusef ul  ophi onal < es
, i nc udeH RfCPhS MyO, amdMor phl | nFﬁ Suir t &bl e o _
R sde_het er ogeneous d& N Xy

Ir/C Pd/ 203, Pt/ Cu/C, Pt/gra ite

R/ Al 20 , 02, Ru/C, Raney N, M/
Pd/ Fe/ C/ Pd/Ru/C, Pt/Fel/C, and Pt/V/IC. At
the prapected 4-anilino-6-nitro-quinazoline may be
converted to the desired am ne

Scheme 1

[0093] As depicted in Scheme I, the quinazoline starting material of Formula 2 is
reacted with an appropriate amine (Formula 3) to produce a 4-anilino-6-nitro-
quinazoline (Formula 4), which is subsequently reacted with an alcohol (R'OH), a

thiol (R’SH), or a primary amine (R'NH,) to yield a 4-anilino-6-nitro-quinazoline
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(Formula 7) using a reducing agent such as Fe/ HO ,

Fe/ NHACl , Zn/ HC1l, Sn/HCl, |In/EtOH NHCl, Snil 2,
wWaogogyy7THF, Et 3Si H RnCl (PPh3) 3, Al1H3- A1C13, PCT/IB2004/000321
HCO2H Pd/ C, NaSH, NaBH4/ Ni C12, or HCO2NH4/ Pd/ C. [0097]
Acryl oyl ating the 6-am no group using an appropriate
acylating agent (Formula 8 or Fornmula 9) results in

(Forije S hOyY Al g SEERTS- IR e ULt FUS e o
X2t ﬁ%ﬁ%’ TR d%gfo@or&tion oPGk it d@ShollimBo AN i fes .

ertain esters) in which X3 is a leaving group,
strongizdserd S widptha boge mclude(vOrRRY. limilas o1, tpetassiupy -butoxide, sodium

nsubstjtuted aryl ox e, 0. .phenoxy. d
nw“ﬁéFéP@%byﬁHgyP%@&E??%V%Q%%%%guF% (%%ktﬁﬁgynsuitable
bis(BEEHRNIi ) 18HE8) k8 diuMisHEme B AEIDA)MIUE, pedssignof For mul a

8, WwHich are activated using a coupling agent. [0098]
bis(tTypsitledsily)antides etsoupl i ng reaction is carried out in an

aprotic solvent, such as NW, DV, nethylene

| or{;de,.. et c, .. sabes | y I

(0030, o1 VE ufefipeeF RaR ST SREL POl d Yt
the $aBRR:s tHAJddresBERlinPyBERneriks in Formula 1 (i.e., R* in Formula 3 —

(3-di net hyl am nopr opyl ) - 3- et,hy| car hodi i m de,
Fonauhassdsfe%{fa the 43RO SHISHER, 25 RS b F 935- Uoreigentiamd
unlelﬁfs ﬁ?ﬁélh g)l_clj(eg\_blsg,r@ i o(fuilagi substituent identifier (R!, R%, R, etc.) is

0X0- 3- 0Xaz nyl ) - phosphinic chloride,
defigédpfoe el fixboisph o yonnacticgdeyitida foremid, freosptei substitednt adeintiber
and -31 WO 2004/069791 PCT/ | B2004/.000321 )
usecaanmﬁwq&ﬁ%fﬁﬁavgﬂw@ﬁm & sapR BeAing 48 4 (heearliep forpe-
Kool i ' HEEvEIVAR twddNBbse rEKRBints @hdrall
Ad HOAt .hy{tglggg?ﬂ?ﬂﬁﬁ gggﬁiioon tV 0 a, (t3- unsatrjrrat ec? Sc%é?lbrélnglll

empioypbatacissllsupichiohetrcahenisf caglyeactantralihougs|cadein
reachhs BBk FBIoY Ber e SR S8 bl Al e,

one woul d contact the resulting acylation product

[0045]0t  AB@MEWN WM Séhedned| the AghodrESH iacluldediaerablithg a protecting
nucl eophil e, such as DABCO, _DBU, DBN, t-BuCK,.. etér.u,
group, Gyioalthe ambinejaisiogamotianpulng Qeisldedrnieaied feanilingrbrul a

... 10) . h [ ' .
nit g g Qaopri i Fe Rt HORE SLE B O i
instdifdyisglgdsarcarpentdgues sudhoasrmylatidn ol fikylatageGeseraiyd G may

conditions used to deprotect. the cQ unds of . For nyl
be aqt) BRI USEG HRRRPISSH 2% FE e nEROT SR Co P RRbr g P,

P Al O SSEATh V REOOR 00 R CL0 R
S(ORRO? @R Hg NG SR ip, NECERRIE G QONEHBOh DE@MEICOR ™,
OC(ONR'RY, C(O)R'®Y, CORYY, COR™®Y, C(0)S;R'°Y, S(O)R'*Y, NHR ™Y,
NHC(O)R™Y, OC(O)NHR'’Y, or OC(O)NHC(O)R'®Y, wherein Y is Si(R™)s,
S(0),R™, OR', CN, NO,, halogen, or P(O)(OR™"),, and R'® and R" are each,
independently, substituted or unsubstituted Cy.¢ alkyl, Ca.s alkenyl, aryl or arylalkyl,
and n is an integer between 0 and 2, inclusive. See Table II below for a list of useful
protecting groups. For a more complete, but nonexclusive list of amine protecting

groups, see T. W. Greene and P.G. Wuts, Protecting Groups in Organic Chemistry
(1999), and P. Kocienski, Protective Groups (2000), noted above.
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Ac HCI TFA allyl and allyl oxycarbonyl Rh(PPh3)3Cl

Pd(PPh3) 4, Bu3SnH Pd(PPh3)4, dinedone Pd(PPh3)4,
woigo2e97Bn and Cbz H2, 10 % Pd/ C HCO2H, Pd/ C RemsB2odN/000321

Boc TFA HO Me3Sil A1C13 Me3Si Orf H2S04

1, 1, -di net hyl - 2- cyanoet hoxycar bonyl aq K2CG3 -32 WO

2004/ 069791 PCT/ 1 B2004/ 000321 Protecting Group G

100 R fiiressn o heree Leimetipf i g FrASag oo bl 4
anllﬂﬂoF@ﬁl‘tI%Lq?ﬂ%ne HHkdraddla @@%&dﬂo‘%@rpfrpﬂ% tp?ésEﬁHeQ)f a catalyst

car bonyl " mer capt oet hanol ol uene
to ghvglafomibneadtagnindEMnZadine (EOmmﬂm?))(yﬁlﬁeﬂl@éaiyﬂlc leyddrogamatien is

car P 1Y ey PO B b ya e CLAF dnd R b fhce
optional additive to reduce or prevent dehalogenation of the 4-anilino moiety. The
reaction is typically carried out at elevated temperature (e.g., from about 70 °C to
about 90 °C) under about 3 bar to about 10 bar H,. Under these conditions, the 6-
nitro-quinazoline of Formula 6 is often consumed after about 10 h, and in some cases,
after about 4 h. Useful solvents include aprotic polar solvents, such as THF, DME,
EtOAc, dioxane, and 2-methyltetrahydrofuran, and useful optional additives include
P(OPhs);, MgO, and morpholine. Suitable catalysts include heterogeneous catalysts
such as It/C, Pd/V/C, Pt/Al,O3, Pt/Cu/C, Pt/graphite, Rh/A1?O3, IrO,, PtO,, Ru/C,
Raney Ni, Pt/C, Rbh/C, Pd/Fe/C, Pd/Ru/C, Pt/Fe/C, and Pt/V/C. Alternatively, the
protected 4-anilino-6-nitro-quinazoline may be converted to the désired amine
(Formula 7) uéing a reducing agent such as Fe/HCI, Fe/NH4Cl, Zn/HCI, Sn/HCI,
In/EtOH/NH,CI, Sm/I,, Al(Hg)/THF, Et;SiH/RhC1(PPhs)s, AlH;-AlCls,
HCO,H/Pd/C, NaSH, NaBH4/NiCl,, or HCO,NH,/Pd/C.

[0097]  Acryloylating the 6-amino group using an appropriate acylating agent
(Formula 8 or Formula 9) results in an N-[4-anilino-quinazolin-6-yl] acrylamide
(Formula 10). Useful acylating agents include activated forms of Formula 9 (e.g.,
acid halides, mixed anhydrides, and certain esters) in which X is a leaving group,
including halogen, OC(O)R®, substituted or unsubstituted aryloxy (e.g. phenoxy), and
heteroafyloxy (e.g., imidazolyloxy). Other suitable acylating agents include

carboxylic acids of Formula §, which are activated using a coupling agent.

[0098]  Typically, the coupling reaction is carried out in an aprotic solvent, such as
NMP, DMF, methylene chloride, etc., and may also employ a catalyst. Useful
coupling agents include, but are not limited to DCC, FDPP, TATU, BOP, PyBOP, 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide, diisopropyl carbodiimide, isopropenyl
chloroformate, isobutyl chloroformate, N, N-bis-(2-oxo-3-o0xazolidinyl)-phosphinic

chloride, diphenylphosphoryl azide, diphenylphosphinic chloride, and
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3-(o-nitrophenyl) propanam de photol ysis
4- pent enyl oxynmet hyl 12 9-phenyl fl uor enyl net hyl ar ni ne

WA Bm4/0d792" - pyri dyl ) et hoxy carbonyl t-BuOK, 18PCT/BMOMB00321
2,2,2-trichloroethyl carbamate Zn, THE el ectrolysis
Cd, AcOH 2-trinethylsilylethyoxycarbonyl BUANF TFA
ZnCl2 2-trinethylsilylethoxynmethyl HCL

T

;prgngﬁy@mﬂgﬁbgganﬁmggApase of Formula 1 with an acid to
forman acid addition salt as described above. Since

many of the deprotecting nmethods use an acid to cl eave
[009%He pITb%»@d:tthhtg ogfi-Brgsturaisd pgbomd £pmEoyYs, suitable acylating

B2 t one
e T L LT
Forﬁmm ﬁlﬁﬂFdMﬂlith @Iemmt:le Cziﬂe@ rene Wd)lghi ?Ccfnmct theaspllgng adybatio

is an acetyl group, ound of Fornula 10 nm
Pro@sHh (RS ey i Wi wacrrxsahm i Bindered np@@?@% BB Ak ?gg
DB P £ e AR P e e 4B e PSR (b 10
protected 4- anilino-6-nitroquinazoline of Fornmula 6.
[0100ist eadd shéwa ddBcignm Ipdmretcctmgjhg?‘fo[&pﬁnﬂﬁlm qlamm;pntﬂml]
or mat | ani | i no- 6- q zoI|n
ccrpgpingios armaebetds oo i T BREReartt fie
condfidnI UL td BipBRYE R c@m@&t@ﬁ@ G EerniTh 1€ willtdepdrdieorihe nature
substituted qU|nazoI|ne of Formula 2 to yield an
of thenpmtewadg gtoelp( FebinIl provities exeaepliny reageptsedenngijions for

Lcohol (R7 thiol (R7S
el ey ol L REARED] (6 yield the protected |

4-ani l i no-6-nitroqui nazoline of Fornmula 6. The

protected 4-anilino-6-niTasleli nazol i ne of Formula 6
then undergaes reaction in accordance-w-th-Schemsto-

yi ePugtesting&iroupd G conpound of F&eaganss ar epnditians

Ac HCl
TFA
allyl and allyloxycarbonyl Rh(PPh3);Cl

Pd(PPhs)s, BusSnH

Pd(PPhs),, dimedone

Pd(PPhs)s, HCO,H
Bn and Cbz Hy, 10 % Pd/C

HCO,H, pd/C

‘Raney Ni

Boc TFA

HCl

Me3Sil

AlCl;

Me;SiOTE

H,SO,
1,1,-dimethyl-2-cyanoethoxycarbonyl  aq K2COs




pharmaceutically acceptable salt. R4 R5 R4 R4 NAG 5.
XR6 11 HR5Z GOR5Z G 02N -INR6 NWR6 N X N O2N
wWOR@2BI91L Xz \ N WN 2 12 6 Schene |11 [0103] AEEIB2004/000321

protected aniline of Fornmula 11 may be prepared by
al kylating or acylating a primary am ne. For exanple,
a phenylam ne may be reacted with a carbonate

d 1 ] TR
Rl(?@(’*@?@g, cht‘}P’ 9i eld a corres pgﬁ%ﬁeﬁa or Conditions

Nmmmrﬁ‘wmwﬁn
Formula 6. Simlarly, a pheny am ne may be reacted

W t3Y-Gmhdhetybansill f onyl deri valF#e, such as R10S02C1,
to yield an N-phenyl-trifluoro tam de and an '
N- phenyl - sul f onam de, respect ly. Particularly
useful R10C(O A and R10S02C1 pelHesidhrsgid N which
R10 -34 WD 2004/ 069791 PCT/1B2004/000321 1s t-butyl,
al 19 flyotbrylmethylqusbaptaoxybenzy| pipReidine@IMEt hyl |
2,2,2-trichloroethyl, 2- trine . sid yl,
2-nitroethyl, 2-cyanoethyl, 4- Wfé@é@? ,

tr 'iﬁ&ﬁ@;{ﬂﬁﬁ%i@ﬁﬁrbp@d the |ikemeQpRithafedi tionally,
the protiected aniline of Fornula 11 may be obtai ned by
reductive amination of a prinmaMNgOdhine or aniline with
an al dehyde (i ncluding but not,, Idmted to.substituted
and unsubstituted benzal dehydeg”#u rtﬁgle%e ?llelﬁoﬁl?cl Clhcé&
reagg@M such as sodi um cyanobgpahydri de or sodium

tri acet oxyborohydri de. Thus, for exanple, 3-
chlbmsthoxyphespeyl sAPRAE may bePPAABBEd wit h

3, 45 dj qﬁnF int sence of
m%%%ﬁégcyl e glea pr o?g((:)t}g ani |l i ne,

( 3-mhbliwsghedylthbord- photolysis

phen&),—(fﬁ 4- di met hoxy- benzyl )-gm’ Pve, [ 0105] A nunber
of 1&chisiogheypmpepanideed t o aPhelelSishe prot ect ed

ani ) bne to the¢-substituted guinazoline in Schene
. Poreggg e,ythe pr ot ect ed%ani l'ine of Fornmula

nd

9-phenylfluorenylmethylamine TFA
2-(2’-pyridyl)ethoxy carbonyl - t-BuOK, 18-crown-6
2,2,2-trichloroethylcarbamate Zn, THF

electrolysis

Cd, AéOI—I
2-trimethylsilylethyoxycarbonyl BuyNF

TEA

ZnCl,
2-trimethylsilylethoxymethyl HC1
triphenylmethyl amine HCI

H,, Pd black

Na, NHj3

[0101] Though not shown in Scheme I, the method may include contacting the -
free base of Formula 1 with an acid to form an acid addition salt as described above.

Since many of the deprotecting methods use an acid to cleave the protecting group
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11 may be coupled to the quinazoline of Formula 2 in

the presence of a base using an optional transition
woredoalewat al yst. Useful couplings may enpl oy 4rdiEHIBg&n®0321

(e.qg., 4- bronmp) or 4-sulfonyloxy (e.g., 4-0If)

qui nazol ines and a catal yst conpr ised of a~ netal,

such as Pd, Rh, or Cu, and a hindered phosphine

| igand. The use of the latter quinazoli.ne substrates
fromy ae_g&ng Ty GeEens OB EaTFS A BrPELoT 6f 196 g GAGIPR salf may be
cornt%ﬁféﬁlv&‘iﬂxg&prﬁggionf GRLE T xathpl A WIEARY B @Y etyPoefplay Out

his reaction. [0106] Schenme Il provides a useful
competirbef Faomupr Hpaey hecottetefuviiahpdioploge agititmgemove G and
fmateri al érrlzcﬁrn'g]c? ai% of Scheme | or Schenme I1. The
t0 10 HhEE RIS 1 &4tting a substituted anthranilic
acid (Fornmula 13) wth excess formam di ne acetate
[01628- O- ScHewi I @0lidtr@b entisdmdtive Yhethsll for @tipaad@ttebréeebe4-

_(Fornula 14). The_ reaction is carried out at elevated
anilinerfpaitigauinazqlimegf Formpga 6) Insipad of peding aPsototie Hoeh as

: : 150l S |

ro PN IR ot bR RS e oyt gpeme
reacts NEbetitusddr ilirten@omuila dr)Havingd: moctel ahanerwith tHeld- s

nitrated -usi (rsl)? 65 %nitric acid, yielding a mxture
subgytuted gripazplineof Forapla 5o yislf e nferpgdiatg (FREpyp LAl habise

. Ty : i ” by
s SRS S REy TR SRR O AR o€ b B
(RTIONE), to i theaprotehed BtaBHinoTheitrogainhidinecd forheladarFhieed

out at anbi ent tenperature, but evated tenperatures
protgeg R andiio i nesoaS R e 6 SRTEHS SO HF 83 B Gt
accHBEA LA 8RR 1D yldld R 8edik@TbRBOMId HFRRAMI=SI bdtabout 6
hours w thout subsStantially affecting yields. A
pharmaceutigilyfacéeptabigysali t ri ¢ aci d and concentr at ed
sul furic acid can also be used to nitrate the
qui nazolin-4-ope, but the resulting isoneric mxture
contains a co tively large fraction of 8-nitro
qui nazol i n-ﬁszaﬁe bout a 25 WM. % as opposed o
about 8-12 wi. U n_gsi nﬁ\ % HNOB) . NH2 0N x
HOAC 0 3 NH2 (GH'NE EXZR{Z_E%-N/J' 13 1,10 65
=

oINGB_ 2. | DVF L, _G Oy Y ANGC
2 XN o RS e RS
/) 0,N . O,N Ny
x? N ) )
~ s
x? N W N
2 T2 : 6
Scheme II

[0103] The protected aniline of Formula 11 may be prepared by alkylating or

* acylating a primary amine. For example, a phenylamine may be reacted with a
carbonate derivative, such as Boc anhydride, Boc-ON, CbzCl, and RIOC(O)CI, to
yield a corresponding N-phenyl-carbamate, where R is defined as above in Formula
6. Similarly, a phenylamine may be reacted with TFAA or a sulfonyl derivative, such
as R'°S0,C], to yield an N-phenyl-trifluoroacetamide and an N—phenyl—sulfonamide,)
respectively. Particularly useful R°C(0)Cl and R'°SO,Cl include those in which RY
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X1 O NH 02N &N) X OZN N &Nf') X i XZ 2 15 Schene 111

[0108] Followi ng nitration, the 4-oxo noiety of
WOo-00abe91L5 is replaced with X1 to give the artT/1BDed00321

qui nazoline starting material of Fornmula 2. As

i ndi cated above, particularly useful conpounds of

Formula 2 include 4-chloro quinazolines, which my be

S bOA TR ETIt FTR AR
BT RESLEIE coleo Y ek p RIS B,

likeBot h reagents provide certain advant ages over
formam di ne acetate. For exanple, formanmde is a

iqui nd therefore easier t hand t han .
14 Ao n e BB Re GG Fhs Sl Fon A MY B prainacy
redue@ife BRiraAbA bES pAkkary 4ningbhafBhe With ta@ alhieBl del E6dYMENn2B6k not
the |i ke. However, conversions using formamde nay

limigegfoisplestisnted bt wnstbsditutes benzgldghydes) wiing deedpeing reageibsgch
ival ents f L Vi€ |
o FH A ST BE LRkt bR SOTRREAR' B0l g o
chldre4niusrelianitine aggthatreactdlyitlp BE-dimgthoRt/BinzaldeRgic)ih @eds
using stoichionmetric amunts. -36 WO 2004/ 069791
prespuery QIEYAHAIQSOE3 0 Ha)s [t 1k 2 protectidi aingd Capid 0w 4-Hupene |

 pesind 3 e .t risk of acryloylation of the
'ﬂwﬁﬁgﬁ§??§§9ﬁ§%¥g%%ﬁﬁﬁﬁbgﬁgh the use of- a protecting
group, G which is subsequently renmpoved to yield

[0105 npoAnusntef ofecmifeesan Aaosddgp attesh the pentedtel artibne to the

s R SR 1, LT RS B ok
11 M54 IdaG0 MCA BRS0R8E O BorRiulAE HBB breRbnde adraddtididg1th
group. e potential problemw th this strategy

optinnaldrassition metr grtalyat i Wsefdicormes meyropmgy 4drelngsno (egiet-

condi tiqps_needed f .ntroduction, of nilin
brofiB s By RS R0 T Uit B okl iherlsBor
metBl, AN IPAJRH] GaTY, la0Y b & deRdpheephiy Dghaa! ThbYise of the latter
installing the aniline (Fornmula 3) after the

quingzelrehybpirates andiratadists are afterereieyraship 2s Pyehweldgoaphings, and
' ' . d) so that it remains
repﬁ%%ﬁ@ﬂéé#&%ﬁ%%ﬁe{ﬁ%g%él i%ugt]g{lgkn%%@léd to install the
anilino group. The nmethod uses sone of the
[0106] Scheme III provides a useful method for preparing the quinazoline starting

material (Formula 2) of Scheme I or Scheme II. The method includes reacting a
substituted anthranilic acid (Formula 13) with excess formamidine acetate (e.g., two
equivalents) to yield a quinazolin-4-one (Formula 14). The reaction is carried out at
elevated temperature (e.g., 120 °C) in a protic solvent such as TEGMME. Other
useful solvents include 2-methoxyethanol, NMP, and PGMME. ‘

[0107] Following ring closure, the quinazolin-4-one of Formula 14 is nitrated
using 65 % nitric acid, yielding a mixture of 6-nitro (Formula 15) and 8-nitro-
quinazolin-4-one isomers. One may obtain the desired 6-nitro isomer by crystallizing
it from a suitable solvent, including DMF, HOAc, or NMP/EtOH. The reaction can

be carried out at ambient temperature, but elevated temperatures (e.g., 60-70 °C)
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sanme steps depicted in Scheme | and Schene 11, and
thus includes reacting a 6-nitro- quinazoline-4-one

w@ Bamed7ar 15) with an al cohol (R70H), a thiol P&7BIEPI4/000321
or a primary amne (R7NH2) in the presence of a
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suitabl e reducing agen [0112] The, met hod shown in
Scheme 1V inchudes acyhgf?n% ghe 6- am no sybsti t uent
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3-sulfa D ]iionyl F\]glde(For ) ) E\JHZO) to
yield 2 3-sul fanyl - N-qui nazol i n-6 pr opijonam de

.¥Eollomnng preparatlog Ha%ked
acry amde Formul a 21, the l'ino group (Formula
3) is |nst a?led usi ng met hods descri bed E sewhere in
I

~this 'disclosure to yield a 4-anilino-qyi nggploe
(Formula 22). To reveal the acrylam de of 2.Bernula 23,
the sul fur atom of the 4-anilino-quinazol'ine of
Formula 22 is gctivated by, for exanple, 0x dizing
the 2- sulfanyl pr opi ona 1to a sul.foxide g
oxi dP gtk ,sulfanyﬁggb_a sul k 06 .
The resu I&i}{/{sul finyl-propi onam de 3- ;,ul finyl
or 3-gufT opi onam de under go xdcirke ther mal
elimnation or mld base -37 WD 2004/ 069791

PCT/ 1 B20047 000321 el imination, respectiVvely, to give
t he unmasked acryl am de of Fornmula 23. In Fornula 19
and Formul a 20, useful Sd2niend ude, but are not
limted to C1_6 alkyl (e.g., M, i-Pr, t-Bu) and aryl

[01§$e]' g;( {Foﬁgeving?ﬁtcr)atmn the(% oxNon812et|\}|/ gf\%ormu s I}Q{())lacleg vaigl )9 to

give the activated quinazoline starting material of Formula 2. As indicated above,

particularly useful compounds of Formula 2 include 4-chloro quinazolines, which
may be prepared by direct conversion of the quinazilone of Formula 14 using POCl3

or SOCl,.

[0109] Instead of formamidine acetate, one may use formamide or s-triazine in the
ring closure reaction of Scheme III. Both reagents provide certain advantages over
formamidine acetate. For example, formamide is a liquid and therefore easier to
handle than formamidine acetate, and reactions using s-triazine can be carried out in
ethanol instead of TEGMME and the like. However, conversions using formamide
may require a substantial excess of formamide (e.g., five equivalents) to effect yields
comparable to formamidine acetate. S-triazine is more costly than formamidine

acetate, but one may obtain good yields using stoichiometric amounts.
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HZN N K H2 2N Nw N N 18 17 SR12 R12S- ~ /d c or

~1lr --1)r O 01920 R4 i\ \ RXRsZ~\\ 5
WORIREEMHZ R NR/IN3  RI2ZSHR 0 N/ W\PCRAB2W04900321

WNJ 21 R4 22 RBZr\ \ /Ac~vateS . Elimnate S NH

HR6 n-N~N~ O wN 23 Schene |V -38 WO

2004/ 069791 PCT/ 1 B2004/ 000321 [0113] Schene V shows

[OII%TOt hgg inrﬁctat[]e%dabfo\%, gcrﬁg’rgé ?gn& g&egfeaﬁ @Hucc)g &hesxis Gt hai n
acryloylation of the 4-anilino nitrogen through the use of a protecting group, G, which
is subsequently removed to yield compounds of Formula 1. Another way to avoid the
formation of unwanted diacryloylamino side products is to install the 6-acryloyl side
chain on the quinazoline nucleus before attachment of the 4-anilino group. One
potential problem with this strategy, however, is degradation of the 6-acryloyl group

under conditions needed for introduction of the anilino group.

[0111] Scheme IV provides a method for preventing diacryloylamino side
products by installing the aniline (Formula 3) after the attachment of the acrylamide
group. The acrylamide substituent is masked (protected) so that it remains intact
under conditions employed to install the anilino group. The method uses some of the
same steps depicted in Scheme I and Scheme III, and thus includes reacting a 6-nitro-
quinazoline-4-one (Formula 15) with an alcohol (R'OH), a thiol (R’SH), or a primary
amine (R'NH,) in the presence Qf a strong base to yield a 6-nitro-quinazolin-4-one
(Formula 16) having a 7-oxy, sulfanyl or amino-side chain (W). Asin Scheme III, the
4-o0x0 moiety of the 7-substituted-6-nitro-quinazilone of Formula 16 is replaced with
X' to give an activated quinazoline of Formula 17, which is reacted with hydrogen in
the presence of a catalyst to give a 7-substituted-6-amino-quinazoline (Formula 18).
Alternatively, and as noted above in discussing Scheme I, the 7-substituted-6-nitro-
quinazoline may be converted to the compound of Formula 18 using a suitable

reducing agent.

[0112] The method shown in Scheme IV includes acylating the 6-amino
substituent of the compound of Formula 18 using a 2- or 3-sulfanyl-proprionyl
chloride (Formula 19 or 20) to yield 2- or 3-sulfanyl-N-quinazolin-6-yl-propionamide
(Formula 21). Following préparation of the masked acrylamides of Formula 21, the |
anilino group (Formula 3) is installed using methods described elsewhere in this
disclosure to yield a 4-anilino-quinazoline (Formula 22). To reveal the acrylamide of
Formula 23, the sulfur atom of the 4-anilino-quinazoline of Formula 22 is activated

by, for example, oxidizing the 2-sulfanyl-propionamide to a sulfoxide or oxidizing the

" 3-sulfanyl to a sulfoxide or a sulfone. The resulting 2-sulfinyl-propionamide and 3-
sulfiny! or 3-sulfonyl-propionamide undergo facile thermal elimination or mild base



usi ng a di acyl oxydi azaoxabi cycl ohept ane (DADAOB). The
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In either case, a retro-Diels-Alder reaction generates
an unmasked acrylam de (Formula 29) as well as

wQ 103/0é47oxadi azole. Xi HZN Nw\ N 18 R1302C/HR8OABG0321
NON O ORLI32C N R1302C-N 0 OH X R14 R14 24 25
R1302C X1 13 Q0 R02C-NR4 HN~~ N~ R14 RSZ ° K4
Wi NH2 p ZRS 26 R3 R6 RI302CHN N O.N R1302C N

on 0 i RS Rt 5K
usin® a"clmac?%(yﬁiazaoxabicycloheptane (DADAOB). The method includes
attaching the DADAOB-protected form of the 6-acryloyl side chain (Formula 24 or

- Formula 25)to a 7-substituted—6—amino—quinazoline (Formula 18), which results in a
quinazolin-6-yl-amide (Formula 26). Useful DADAOB-protected forms include
activated moieties of Formula 25 (e.g., acid halides, mixed anhydrides, and certain
esters) in which X*is a leaving group, including halogen, OC(O)R®, substituted or
unsubstituted aryloxy (e.g. phenoxy), and heteroaryloxy. Other suitable DADAOB-
protected forms include carboxylic acids of Formula 24, which are activated using a

coupling agent.

[0114] Typically, the coupling reaction shown in Scheme V is carried out in an
aprotic solvent, such as NMP, DMF, methylene chloride, ete., and may also employ a
catalyst. Useful coupling agents and catalysts include those described in connection
with the coupling of the 6-acryloyl group to compounds of Formula 7 (Scheme I).
Suitable R™3 in Formula 24 and Formula 25 include Ci4 alkyl (e.g., Me, Et, n-Pr, i-
Pr), Ci4 haloalkyl (e.g., chloroethyl, 2,2,2-tn'éh10roethy], bromoethyl), Ca.4 alkenyl
(e.g., allyl), TMS-(CHy)y, or aryl-(CHy)n (e.g., Bn). Additionally, R™ may include
hydrogen, halogen, C, ¢ alkenyl, Cy6 alkynyl, and C,.6 alkenyl or Cy.6 alkynyl

- substituted with hydroxy, alkoxy, amino or alkylamino.

[0115]  Following prepafation of the masked acrylamides of Formula 26, the
anilino group (Formula 3) is installed using methods disclosed above to yield a 4-
"anilino-quinazoline (Formula 27). To unmask the acrylamide, R™ can be cleaved
through acid- or base-catalyzed hydrolysis of the DADAOB ester moieties (CO,R®)
to yield R®OH and a qﬁinazolin—6—y1 dicarboxylic acid. The latter intermediate can
be decarboxylated by, for example, heaﬁng in the presence of an acid, to give a 6-(7-
oxa-2,3-diaza-bicyclo[2.2.1]heptane-5-carbonylamino)-quinazoline, which 1s
subsequently oxidized using a mild oxidizing agent (e.g., z-BuOCIl, NaOBr, HgO,
K3Fe(CN)g, MnO,, CuCly, air and NaOH) to yield an azo-compound of Formula 28.
Altenatively, in certain cases (e.g., whén R" is a chloro-substituted ethyl) the
DADAOB moiety in Formula 27 may be converted directly to the
diazaoxabicycloheptene group in Formula 28 using mild reducing agents (Zn, Al, K).
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[0117] Scheme VII and Scheme VI illustrate other methods for preparing
masked acrylamides using the DADAOB-protected forms (Formula 24 or Formula
25). Like Scheme IV, Scheme VII reacts a 6-nitro-quinazoline-4-one (Formula 15)

| with an alcohol (R’OH), a thiol (R'SH), or a primary amine (R'NH,) in the presence
of a strong base to yield a 6-nitro-quinazolin-4-one (Formula 16) having a 7-oxy,
sulfany! or amino-side chain (W). The resulting 7-substituted-6-nitro-quinazilone of
Formula 16 is subsequently reacted with hydrogen in the presence of a catalyst (e.g.,

Pd/C)to give a 7-substituted-6-amino-quinazoline (Formula 33). Following reduction
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or O-arylsulfonate (Fornula 39) to yield a
4- anlllno- qui nazol i ne of Fornula 40. The reaction is
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reatifgad-amii@a2olirRIB30RE 2ARABPNODprotected acryloyl side chain
(Formula 38) with an aryl halide or O-arylsulfonate (Fbrmula 39) to yield a 4-anilino-
quinazoline of Formula 40. The reaction is carried out in the presence of a catalyst,
which is comprised of a transition metal (e.g., Pd, Rh or Cu) and a hindered |
phosphine ligand (e.g., bis-di-tert-butyl-1-biphenylphosphine). Following the
Buchwald coupling, the 4-anilino-quinazoline of Forﬁula 40 is converted to the
unmasked acrylamide of Formula 29 in the manner depicted in Scheme V. The 4-
aminoquinazoline of Formula 38 may be prepared using methods known in the art or
through chemical transformations analogous to those shown in Scheme IV, in which

one substitutes the masked acrylamides of Formula 19 and 20 with those of Formula
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2- trlnethyIS|bybngyb - cyanoet hyl ,
4-ni trobenzyl, trifl bstituents.
Fol | owi ng the -44 WO 2004/ G897 T/-NB2004/ 000321
coupl i ng reaction, the 4R'&nilinp=gli nazol i ne of
Formula 40 may be treated withwan acid (e.g., dilute
HCl) to renbve non-hydroged R18.
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Scheme VIII

[0121] As indicated above, sﬁbstituent X® in Formula 39 is halo gen (especially Br
or I) or O-sulfonate (e.g., TfO). In Formula 38, substituent R'® can be hydrogen, but
may also be a group that facilitates the coupling of the aryl halide or O-arylsulfonate
to the 4-aminoquinazoline substrate. Such groups would be removed following the
coupling reaction, and include, but are not limited to, O-substituted carbonyldioxy
radicals or S-substituted sulfonyl radicals having z-butyl, allyl, benzyl, p-
methoxybenzyl, 2-chloroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-nitroethyl,
2-cyanoethyl, 4-nitrobenzyl, trifluoroacetyl or Tf substituents. Following the



[0122] Many of the methods that enpl oy DADAOB- nasked

acrylam des (Schene V-Schene VIII1) may use ot her
wa@eooghenrbt masked side chains, and dependi ng oPCT/IB2004/000321

conditions used to couple the amne (Fornula 3, 37 and

38), may potentially wuse unprotected 6-acryl oyl

groups One may al so nodify and corrbi ne the discl osed

couflfp i g e A3butB e R o RS ER AN, bRl Ritmen,

acidY8.QV\lilaREdIS ko ARIIVE doh Bk dibieen Ki”zu ng undesi rabl e
di acryl oyl ati on, which may be used in place of, or in

addition to, the protection _schenes descri bed

[0122]] s ewMap of ?hetmﬁtl@,oda it eEinyel APHORraraise eaipridess
(chegégxa's'ch&ge Ky ggeoa{ R a@fywﬁ%nggﬁ(e@ ohb cﬁéngg,taﬁé’géeﬁne{n@gx?

are adj acent ort the am no
on thdéondittine ateitoanuple e amﬁJnE(Fcn'nium 3,B7 (e S8 pohgymeotértially

* use Ramsris S AoTnk SR s REALS ROOI RLE e Trfbrciared
sché@Ség%m%'iﬁl&!j Slﬂﬁ Vaﬁmeﬁéatab% §idb RBaiRS PSR eaMnlidae of

rmul a and R6 are chlorine,
grodpsuor i ne and hydrogen (For nul a 41), to yield a
6- br onp- 20h|or03fluoro aniline of Formula 42. A

| Ky.sil Loup install ed first reacting the

[Oléﬂbr oﬁ@l BTV? IP%g 81a (,)_tg?ranth élgo \ﬂnt%ﬁmszméulﬁlde 1ra%ief fect a

dla 1@9ﬂaﬂ@n Iwrﬁ&n By be¥&IAaN PRice of) br HLlEREsED] thy prédaidnng
lithiuminternmediate with (R19)3SiCl to

schgzn@| c@scalbg;ﬂ@sp\ah@rﬁen thes giselpsre e meiliof spmgrisesgnstalling

bulklzyng%lpHgs dat giln\%; Enh@l{ﬁ nlnk &%Elﬁgﬁ %t a?é‘a% ?Jnlf gdrth%g I%cgthe alfEno Et

- subgithsit bf the@foteqb®myline o:i[ Koiddi]a HoQSb@mmgled[émmec h’utzmhn@
the am no npiety, and using gods de cri bed (gbove,
the grling fo the aRPAOINE 05591541‘%%13'( Thy OfffRAR Vo fiefBetlp M3 ng
el R 7 Proforl REPeyihe PEBN IR U bt
R*, 7R théR® meamtdrma ﬂucmny:laad hydrogam (Fa)zmhlarﬂd)(tﬁo'uamh@ btBno-

h 6- |
2 chliorg usacma et S oragLe Yootk St ek R s e
reac'ﬂﬁgltﬁ’@&%fonﬁ‘(? %‘ﬂﬁge of lﬁorﬁﬁﬂ‘a beyid 'S%LQQ@ et talbrévleagRim

treatnment wth an acid to yi el a desired 1
excfﬁarger aridoybseqierdly r4acamglth1€npheﬁy](1¢ihylm mdringdipte with (R )331C1

to %9 OB 751 OB o007 000371 e ANE ROSEIFR”

Ci Pc?lrllk))ﬂ(e gr SEDE hyPrbrBRy, 1Rl kikgxy, raad%rym@g ?hé}@&i isubansteof
e protected aniline of Fornmula 11.

phenyl).

[0124] Following deprotectioﬁ of the amino moiety, and using methods described

above, the silylamine is coupled to the quinazoline starting material of Formula 2, and

the resulting 4-(6-silyl-anilino)-quinazoline (Formula 44) undergoes further reaction

to yield a quinazoline (Formula 45) having a 6-acryloylamino and 7-oxy-, sulfanyl- or'

amino-side chains (W). When the bulky silyl group is no longer needed, it can be

displaced with hydrogen by treatment with an acid to yield a desired 6—acryloylamiﬁo-

4-anilino-7-(oxy, sulfanyl or amino)-quinazoline (Formula 46). Other embodiments
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[0125] Many of the conpounds described in this

may 3155 Qs stot bY hﬁ”ﬂa A 2ot SRPT GO dis gt
anili8&@bft Bormula 11.
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Scheme IX

[0125] Many of the compounds described in this disclosure, including those

represented by Formula 1, are capable of forming pharmaceutically acceptable salts.
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-46 WD 2004/ 069791 PCT/ |1 B2004/ 000321 These salts
include, without limtation, acid addition salts

w@ eovgloerddpng di aci ds) and base salts. Phar naceRCT/tR004/000321
acceptable acid addition salts include nontoxic salts
derived frominorganic acids such.as hydrochloric,
nitric, phosphori c, sulfuric, hydrobrom c,

hy dr0|od|c drofluorlc hor us, and t he
Thesg Saipinelior RO TG giid f\?@& Prighs BRgaring d&&ﬁdiaﬂd base
salts: %ﬁnﬁacts %&a@l@aatcb tdﬁ’@&d adeki S SRk B fondsdidSalts derived

stltut al kanoi ¢ aci ds, hydroxy al kanoi c
fronambr:gmlcadckcmrsedln ad lu,ydacmhblm,c amtmm@tlosphaupmlfuab,l yideabirgmic,

| f
e S L R S G
frongb&%&'a&ﬁs dich Eﬁﬁlﬁphaﬁbﬁféﬁbﬂdnﬁ dlémmamd BE S rmﬁﬁﬂpdﬂlﬂﬁtﬁuted

hydr ogenphosphate net af() hat e, pyrophosphat e,
alkagéic @cndel,ehydbcvmlld@om astflsda! aneé@eq aqids, aroratic psids anliphalice,

and g{%%tlﬁ St omga @ elltcatseucgggl g{ly 1 fu%e ts&;ﬁ% aph[B? ﬁ?‘! onat e,

bisulfaRdalAieebistERe, (hﬁfa@e ﬁ)ﬁ&lpﬁﬁt@h@ﬁﬂ@@ﬁ@o genpidsbidtbenzoat e,
dlnltrobenzoate al ate, benzenesul fonate

dlhmdmg@enle@uhatena@téphosah?ﬁ%W@@é@@béte ehlpridg, @fomléiétlatilée
f
acet'fitg %ﬁ‘ fQLd {2 él%?}oggfltal &ngé{l: 196%%%@‘38&1&9 Enhib&e,

ar mac ase salts 1nclude
sucd’h@dﬁé Q¥b&amasdbacale lfume[dtet malmteba&aéelaﬂenbﬁnmdatng:hlmblzelnzoate .
tions, such as an al kali or alkal.ine e rth

met’éﬁ?@é’ﬁatea@nmblenm&%e Bhpas, baé%‘é‘l‘?ﬁl“ %na&ﬁ Yenes %“afﬁat al
phe de)%é ditpgl, qg&ate%mﬁe%n{dtéﬂxﬂe%ﬁdreﬁulf&ﬁﬁy WA the Bk ONS

ot assium cat1ohs (KK), nagnesium cations
(My2+), calciumcations (Ca2+) and the |ike.
[01Z6 anpPeamotewisalphiceptablc bess sahs inglisle nmnthmalts derived from

s B e A LB ST Tt ation, s e

as afHif4C B/ Y A s MEableehbin] @Rl aaluae, wi‘i‘hd’m‘ﬂlh)ﬂagbnl,&aﬂiluﬁﬁ,
and pr ocai ne. For a discussion of usefyl| acid

catigmbdiNaj bpo‘@ﬁajulm@g@oga(& ¥ magaesilgn chorge(% )et:algpm cations

“Phar,mac ut| i 9
(C 2(52??9) oA 1”:{} togﬁf“t%’geda 7 HCH@ @hﬁg lmféta%f’ t
N, NPigdeapaetlispadiaBalel silofppReint, c&@hn@&hﬁhﬁﬂoﬂ)ﬁimna,nd Use

(2002). 0127] One may prepare a phar néaceutl C
dlcseva&»emlam@ setenadamnincoN-BehYelisrmERs &1C BAFC: gl'fp

dlSCll {' ¢r§ Gt ﬁs% %81?1%81‘61% aﬁd Eésé?al?ﬁg&a% ?Yj[ ]ESE%@ BRIl d) W' th a

i Cl en base
“thma(wa@caaSlmrt 66(17 CDf&P&ht‘m Sonel -Afy19Mgrsee satsbz&t&hl tamé sal t

iltration if it [ es fro ol.uti o or
Weem&boﬁawhyﬁk%%@@weﬂwﬂwgm {OPERHES: ﬁéﬁ“?ﬂ g Use (0%
‘regenerate the free base (or free acid) by contacting

[012‘he agind ﬁgﬂ&bﬁ@ a PBArmac¥itichil Pak@p@bleicid fRlithaselt$6d Base

th an Though certain physical properties of
salt) hys corﬁa@mgmp(ound t fise ba&m (dl) frem@m‘ii)t with & spidictany ameyit @f a

desue(ij zllcticll or bsagé)tto &390rdu<k:)ea 8 gon OX1C )sal{mén ag/ %len isolate the salt by
filtration if it precipitates from solution, or by evaporation to recover the salt. One
may also regenerate the free base (or free acid) by contacting the acid addition salt
with a base (or the base salt with an acid). Though certain physical properties of the
free base (or free acid) and its respective acid addition salt (or base salt) may differ
(e.g., solubility, crystal structure, hygroscopicity, etc.), a compound’s free base and
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(e.g., solubility, crystal structure, hygroscopicity,
etc.), a conpound' s free base and -47 WO 2004/ 069791
wEAAB2004/ 000321 acid addition salt (or itsSPET/EE004/000321
acid and base salt) are otherw se equival ent for
purposes of this disclosure. [0128] Additionally,
certain conpounds of this disclosure, including those
epresent ed by Formu st as an un
acid pGh ool oS GOS0 POl R OF TG CRY4E BT PUPHES
Ofmﬁng&ggﬁgytlcally accept abl e sol vates include hydrates
solvates in which the crystallization solvent may
be isotopically substituted, e.g. D20, _d6-acetone,
[0128%- DMBDitienadly, @mmmmgoundmf thisidisslastre; sichsting hesaudi ng

are. equ va
eor bR oD, e APl Pt A Sl L
inchRHEY BREhidd mﬁr@d ,Phéllnllacélﬁfcﬁﬂjé B@‘d%gtablé dohertdsragudaisgirateend
free acid or the unsolvated form of _a_conpound. al sg

solvatm:mml@gh theecrmsalhé@w@ﬁa veR 1By ke iseiepiceBh S%tzfrﬂfutedo ageDzO
de- a?e%%n aLe dGe{le%@d e stop)%te(aqgﬂﬂy 1u&19% ﬁgératgﬂ

oun ' 8¢ hi's 'specifi cat
Qfﬁaﬁﬂnﬂto Wizelvatedfomes fas shepatposes afahidalischisores T, unless
t erefore may exist as optically active stere0|agners

exm@%h@“@%aﬂlﬂh@ e5FNCEhRITRG 8%?%5)3 thesgee agif oF the EHRBELARIL™
a coﬁﬁx A% ﬁj% %;bg)cﬁﬁe@oﬁﬁﬂg acﬁrad@iiﬁ%h'sﬁlt HaQb Balt &%ofvﬁéﬁ

CrSItrans reoil somers (i1.e., pairs of
forntlofatht eo:@powalrer s) are possible. Still other conpounds
may exi st as one or nnre pairs of di astereoi somers in

| [()17351 - gﬁcgﬁ% Bgﬁ]gr%é}n%rgﬁ osgzﬁ %?sp?%féca ondt @’T%goecd%@giﬁ S

one SPHoR L yAnkiki® cabo ét'oﬁ?@ afill léRfoenayt Hakt ok dPtiQIBTdcEve
may occur In such cases, the scope of the present

ster¢aispemers Gre-, piaive blicksatipmensy | $eg ofsthe CRBPRWIAS BAYHAIsq Gpatain

[ ]
o AL PIBR B EE l
diasRh&RSeHs)Ofre b6giA¢. eStilbythknmpousdd b st as cmlemln mwe palrs

conversion of an appropriate optically-pure precursor,
of dizastsesioifomsas Y Whikl cachch esHaRQSRAT OIS 3548 PREOTHPAILE o 5 ¢

Iy
s LTI Yo By RSER) Sy 018l S tpso
thatft@tomeki sy m’a@aﬁtmo Mn efictt dasest the aomiesof thd piasent men‘a(hrl e
optically active acid_qr e. tartarjc
inclpslesdpdividgplserapisomery of e dé%}%g?é@ggpwdk% s 11s taut)omenc

such as fractional crystallization and
fonﬁigo%‘pg gr a|3 -48

[0130] Individual enantiomers may be prepared or isolated By known techniqueé,
such as conversion of an appropriate optically-pure precursor, resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral HPLC, or
fractional crystallization of diastereoisomeric salts formed by reaction of the racemate
with a suitable optically active acid or base (e.g., tartaric acid). Diastereoisomers may
be separated by known techniciues, such as fractional crystallization and

chromatography.



WO 2004/ 069791 PCT/1B2004/ 000321 [0131] The di scl osed

conpounds al so include all pharnaceutically acceptable
w0 s@io@i7el vari ati ons, in which at | east one atPeT/iB004/000321

repl aced by an atom having the sane atom c nunber

but an atom c mass different fromthe atom c nass

usual ly found in nature. Exanples of isotopes

it e_far inclusion in the. disclosed conpounds

0131 oS cEpmaTEmP R ATt IR SIS SR o HRY aeBrabte
isotOE L RGR s SHG/hi@Sat AR adith id BPIORESy A atofARRAD the biRe

as 13C and 14C isotopes of nitrogen,” such as 15N
atornis auoybes bof aroxtgryenmassslifférentdrony theaptomics@assi usualhplogndin

h hor.us,..sych as. 31P.and,32P;. i sot.opes of sul fur,
nan, RGPS GRS PP R RS cpumtboif
inclh&Q WoRest: 18hitatn0lsbivpes SUSArcEen 306h as *HUsed O, iss0paRIfC

vari ati opjs (e..g., deuterium 2H) may,.afford certain
carbohesugheat Coanddv@riseiges of attazen.rigch pbrmNgisesanss of oxygen,
~_netahol i;es.st.abj |t X 31§ od., | i
sucilfy TORn e Gt bBba B L i T LAGCE gl Yl dhur,
suctheki’$ j iostapdsyof fruerihaisach s0tPpind istaspeaiof ohisriag, sutihes *°Cl.
di scl osed conpounds may ingorporate a radioactive

Usejof dopgiic yariagions {6:§-+ auiriugh, Hypay plifeyd cefiitherppgutive

i, ol o 5 _

kR R A B S AT

halftlife @n eeidcdédoddsegd teljuisématts. vadditichablynedriam tsbtogic vaaiations of
represent specific, enbodi nents of the present..

the fiGiBFR, GEPORRVBEEE IR A4 GHYFOtobe (o2, tritium, °HL or

140, J6dH 5P ndekGh BnRNRRNE batsiatd HbIEEdiRe Y SIEANE].

Cééﬁﬁgjﬁd§%3?eProcedure A.lé-Cﬁloro-4}fluo#o-aniline

(5.00 g, 34.35 mmol ) and 3, 4- di net hoxy benzal dehyde
(6.28 g, 37.78.mMmvl) wWBXAMDREEY ned in gl acial acetic
acid (17 nmL) warming slightly to dissolve all the

lid the r [,ti ng. n 0 . SOolut | .

015 ey {Ib s RS RRE R D BN Gl b S
andeprbdshespaaFicembodadentOvRthe pgdnt idaddiibh.onal gl aci al

acetic acid (25 nL) was added, followed by sodi um

triacetoxy borohydride (8. 74 g,  41. pl). Athic
EX Ml + Blfe@arraa%ea<3a¢ltl%rp-ﬂsﬂwrpmh§nﬂ§-§%@5@9@0&.‘/%@27 e
amii@! 1ds were collected by filtration, and the filtrate

was set aside. The solids were treated with 1 N

sodi um hydroxi de (aq). The resulting solution was
[0133t r aPreddwetth 2Chjdrodefitcae-eniliit €5.00go34ibd smea) anfls3.4-

o B el BB eSS e o B e e i
(17980 Rrdhing &1idhely @6 dRBSlve 8YRRQEIRdse A d Be §ésvBing orange colored

(3-'chl or0-4-11 Gor o- phenyl ) - (3, 4-di met hoxy-benzyl ) -am n
solgionsyqdded with stmngemw&gm (PO9/2) BRO U/ OBOBP 1as stirred

overnight. Additional glacial acetic acid (25 mL) was added, followed by sodium

triacetoxy borohydride (8.74 g, 41.22 mmol). A thick precipitate formed after stirring
for about 1 h. The solids were collected by filtration, and the filtrate was set aside.
The solids were treated with 1 N sodium hydroxide (aq). The resulting solution was
extracted with ethyl acetate. The insoluble solids (sieves) were washed with hot ethyl
acetate. The combined organic layers were dried over magnesium sulfate, filtered and

evaporated to give (3-chloro-4-fluoro-phenyl)-(3,4-dimethoxy-benzyl)-amine (5.69 g)
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as a yellow orange solid. The filtrate previously set
asi de was evaporated in vacuo and the residue was
W e@anedowi th 1 N sodi um hydroxi de (aq) and expCEHDB20G/000321
with ethyl acetate. This extract was dried over
magnesi um sul fate, filtered, and evaporated in vacuo
to give a sticky orange brown solid that cont ai ned

as aSRIBw WialgB a6k 8 ITR: At irated |
?r omat ogggapﬁy on a rél CS[I{E“ Qﬁ%ﬁ#car ngqrat{ad g VAt h
and IhelfeﬁéR%Wé% troadechyiitbdeN e¢dlmnlhtyérogaibe(aq):i£hd dx@faeted with ethyl

4 fl h
soeiged A 8%%‘%3‘ S %aq%FenX%‘?:‘% 3 Yy fater filtgredotng evgpomieddn g
va01(c819) g%e a stﬁié(@lggﬁl : %%I 3edif- _tﬂ%%on&ne@"s‘oﬁi%n(régcg%w

dlmgqbb)xy %én@gldelmje ﬁ.};froryatﬁ g@pl]yiorp-a BIOG AL ¢adl, cattHdgd elated

w1thgl %%ﬁ% %16 % '_cl)nionég %@Be add%ﬁna%ghlgﬁ%o(—my% (3,4-

dlmmxy-m;@)armna @329) fof BEtal drOIRAL (s@r%g eﬂié![tﬁlg?ouﬁ 127-128

[nxture of 3-chl oro-4-fl uoroaniline

°C IR (4 kﬂ%ﬁ MQX%QMEII%HWE’@%H%) ®. @, 6 B&ﬁnmﬂﬁl))6 64

@ B9 2epuopd el ool (195 gl ppag el biedanll) o3

6H, C= 1247CHz @Hﬁ@) ¢.55Qbe] 19811}@ Yr NVIR (@V@B)I\MSCE@%§d1§PZO
the reaction-mxture foll owed by sodi um

(bs )cyanoborohydrl de (38.9 g, 619 nmol). The reaction
m xture was stirred at anmbient tenperature until

[OlgggﬁLﬁgg&ﬁr@ﬁ %hﬁﬁtﬁg(‘at{lﬁ l({rg 4?1@1’%1}1&% Q%a(ﬁélsqg mmgl)

3,4-digsthoxypepzsldanyde (Bﬁxélgeﬂli on®dGndiedopralcdBoB@ 58l.) was
StimicEen filtered and washed with water until the pH o

il adgmogeneges solgeon wat ehiinedrha ftergapding to chRe hiats,
aceti@rabr‘%id(ﬂ | ?5‘1??%[} QUENRE tolsgle?eac%ox Sk fire followed by sodium

‘ (3-chloro
cyanphgnyyqﬂc(ea(sa 90g 689 haxol). b&he Wa i @irind@ufelidd Bir@d aP4mbiedt:

4-chl oro-7-fluoro-6-nitro

temp&mtlhrg Jof f g]cgnlfls %nsﬁ?tl the reagtlon (3-4 h). The reaction was quenched w1th
N SRS g MR D5t 9 BB 6

then mﬂem atld \x(aﬁﬁ)edﬂsu)th wiatel ustili thé pH®S tﬁ@;bﬂoam@amwa@ﬁaﬂal Orhe :

of dj neth formam de (1.5 nL). The resulting thic
ProduglLpEn Wb %’é‘ ASHEE OVerrat rICUR Yidd (1ghlerdrg-fvreh

t resulting in a
phen&l)"(?élwﬂﬁlseg-{&?ﬁ%ﬁiﬁgHﬁqlgl(?if§g ?)t he excess thionyl
chI oride at reduced pressure resulted in a brown
EXAdWPIup 2t Retpavaionaf dahicapddhior-Genitth ghira@blugne to renpve

excess thionyl chloride. The resulting brown solids
en dj din m amount of net hyl ene

0138 TS o Ry inbe irc 0 Lk Bl A A sropativor

susp&ided eBrooeE RipBitdd & B yFaflode @8 PHRH 2
BT/ B004) 18180321 y ( % ﬂ'mng, followed by
addition of dimethyl formamide (1.5 mL). The resulting thick suspension was heated

to reflux for 18 h by which time the suspension had dissolved resulting in a yellow
solution. Distillation of the excess thiony! chloride at reduced pressure resulted in a
brown syrup that was azeotroped twice with toluene to remove excess thionyl
chloride. The resulting brown solids were then dissolved in a minimum amount of

methylene chloride and rapidly filtered through a thin pad of silica, washing the pad
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wi th additional nethylene chloride (-0.5 L). The
resulting yellow filtrate was evaporated under

WO eaoedIpressure to give 4-chloro-7-fl uoro- 6- PCT/IBR004/000321
qui nazoline (32.45 g, 99 %. Melting point 116-118 C
1H NWMR (400 MHz, CDC13): S 9.12 (s, 1H), 8. 98 (d, 1H,
J =7.57 Hz), 7.89(d, 1H, J = 10.75 Hz); '9F NWR

withéa%l&ﬁio;%;tl'\fhgthyle g)ld & Oé)&?\/ﬁ@é ggultﬂ;%% A%)g\{ ﬂ liﬁlteo%ras
evappglt@dwr&eo retluﬁ¢mmssumw rgy\}e)él-élﬁofb HifnBtNexYrdenaNAiné 7-

Li n- 4- 0136] P d
6243 8% Dehdatin 13 01(1|§n€>h Eb PR 400, B 902, (4
1H),8.98tdh oKy 7 hengyip)y ?%bmg&l 1(975 H R PFRIR 3783 Mz,

|sogropanol (52 7nl)
CDGpt FkDQXlZdtubtd)GGBlmIzprMSQAPGB;QJ/imM15}1 g, 0.72
mmol ). The resulting suspension was heated to refl ux

then the heat was renoved and the reaction
EX‘A\;\)EEL%Pr Dignitation o (ARelosh TegBT -Plesre DB ghdimethoxythe@zyl Fiie
fluotofShitioL find-Blik A5 60| tate was filtered, and the -

soI i ds were washed w th additional isopr opanol and
allowed to dry in the filter funnel. The yellow
[0136] | t FaecsdueesA c Sneentpeation ofifderioroeti floe-Heasgus 8- t 0.

d1me%o\k§r%%rrh§ ab‘m{ﬁﬂe (g %rge:f ﬁ@l ne ilgislelgqsoa\évlecgzag }rﬁf) géa{\s{gg@;;qindaa
chlox%07 -floodi G ARERquiRYz ofife Glﬂ@lt dick IBﬁﬂ)l)OfT 'rkélﬁtgnege{ulé{aén@%n

th approximately 1 L met hyl ene ¢ renove

was l@qﬁi@dég S f@gl@h‘pb@n @1e4hefat ey J@nplrvedlyﬂlc) t-}(efs‘eab{lon was allowed
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[0137] Procedure B. (3-Chloro-4—ﬂuoro-phenyl)—(3,4-dimethoxy—benzyl)—amine
(27.4 g, 92.6 mmol) and 4-chloro-7-fluoro-6-nitro-quinazoline (21.1 g, 92.6 mmol)

were slurried in acetonitrile (200 mL). The yellow suspension was heated to 75 °C
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for 3 h. The heat was renoved and the reaction was
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Chromatography on a BIOTAGE 12M cartridge eluted with 5 % MeOH in methylene
chloride gave (3-chloro—4-ﬂuoro-phenyl)—(3,4—dimethoxy—benzyl)-[7—(3-morpholin—4-
yl-propoxy)-6-nitro-quinazolin-4-yl]-amine (0.122 g, 49 %). Melting point
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129-132 C; 1H NMR (400 MHz, CDC13): 6 8.81 (s, 1H)

7.52 (s, 1H), 7.31 (s, 1H), 7.17 (m 2H), 6.94 (m
wQ@kog/0&796 (m 2H), 5.31 (s, 2H, BnCH2N), 4. 25PCT1/1B2864/000321

J =6.1 Hz, OCH2), 3.84 (s, 3H, OCH3), 3.79 (s, 3H

OCH3), 3.74 (bs 4H, CH2OCH2), 2.54 (bd 6H, NCH2),

2.08 (bs 2H, CH2CH2CH2); MS (APClI+) rn/z 612.2 (M#l).
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EXl{I\%ﬁEISO r13reparation of N4-(3-chloro-4-fluoro-phenyl)-N4-(3,4-dimethoxy-
benzyl)-7-(3-morpholin-4-yl-propoxy)-quinazoline-4,6-diamine

[0140] Procedure A. (3-Chloro-4-fluoro-pheny!)-(3,4-dimethoxy-benzyl)-[7-(3-
morpholin-4-yl-propoxy)-6-nitro-quinazolin-4-yl]-amine (0.35 g, 0.57 mmol) was -
dissolved in THF (16 mL) in a Parr shaker bottle. Raney Nickel (0.30 g) was added.
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m xture was filtered through Celite to renove the

catalyst and the resulting filtrate was evaporated
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The resulting solution was cooled to -5.0 °C in an ice-salt bath. A solution of acryloyl
chloride (18 pL, 0.21 mmol) in ethyl acetate (525 L) was added with stirring over a
period of 10 min. The reaction mixture was allowed to gradually warm to room

temperature over a 2 h period, during which time it turned from a very pale yellow to
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by the addition of nore acryloyl chloride (25 L, 0.29

mmol ) in portions at room tenperature over a 9 h
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L o S . ks S
mlL) and cooled to 0 — 5 °C. Triethylamine (8.44 g, 83.4 mmol) was charged followed
by acryloyl chloride (7.55 g, 83.4 mmol) drop wise over 15 min, while maintaining
the temperature of thé reaction mixture at < 10 °C during the course of addition.
Upon c’ompletion of the reaction (approx. 30 min) the reaction mixture was quenched
by addition of an aqueous mixture of NaOH and NaCl (100 mL., 1.2 M in NaOH).
After stirring and warming to ambient temperature, the phases were separated and the

organic layer washed with brine (50 mL). The organic phase containing N4-(3-
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chl oro- 4-f 1l uoro-phenyl)-N4- (3, 4-di net hoxy- benzyl )-7-(3
- nor phol i n-4-yl - propoxy) - qui nazol i ne-4, 6-di am ne was
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wi t hout purification in subsequent transformations.
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propoxy)-quinazolin-6 yl]-acrylamide was reduced in volume (to approx. 30 mL)
under vacuum and cooled to 0 - 5 °C. Methanesulfonic acid (46 mL, 710 mmol) was
added, neat, while maintaining the temperature of the reaction mixture at < 15 °C.
The reaction mixture was reduced in volume under vacuum at ambient temperature to
approX. 60 mL and stirred at ambient temperature until all starting material was

consumed (about 4-5 h). The crude product was obtained by quenching the mixture



into NaOH NaCl aq (300 nL, 3.0 Min NaOH) and

filtering the resulting precipitate. The crude product
wow4neshed with water (4 x 25 nl) and dri ed ORET/IB29M000321

under a stream of N2. The crude product was

recrystallized fromacetone to yield N-[4-](3-

chl or o- 4-f | uor o- phenyl am no) - 7- ( 3- nor phol i n-4-yl - propo

intoXYAORNATAZG (3 6ty IQL?@ b M acKybaTLEe Jﬁfté‘f?’? %)]918 geSXﬁﬁ’l g%)§e(!1ﬁpalte

73.9 % from (3-chl oro-4-fl uoro-phe
Thegyaet mgghgﬂr !?Y@ﬁ sabhed]With BatmoEph2$ i) Amgt ldripd opeaxight Gndet & 1

Stre%&mE%ge Cllj-’l Sggci,cﬂg{;ﬁa\%nﬁnrg%rygtalhzed ?romga{]ceto%e%e |y1|e?dWN-s[4(1) |[(I3(-j

hlogS4cfilcas phdnfiabiabPphiemdhdlif:4- ?%
) I o oxlvjf% n}{lt roq)al Jﬁaz r%l nl- - §I %Lﬁ?é()&l%}éf y(gn
ac Fé 0 £43p6.8p mmol, 73.9 % from ( ch10ro—4 ﬂuoro phenyl) -(3.4-

iy 06 50 R, LB 205 908 183 RSP

a slipily gellawnstéid. refl ux for about 24 h, resulti ng in a
cl ear solution. About 350 ni of- SCI:12 was distilled
the resulting coarse crystalline

EX A e b Raton oot Do athsar 55 morpRolct-sene.
propoRp- Q)ﬁhtgafu%{agoﬁfpgﬂ_aﬁget he resultant solution was

distilled off und vacuum The distillation was
repeated three times wth, in each case, 600 nL of
- [0146] e s WOR®hershred fifty gtoh@- ﬂuam—6ahuts¢qmmaabhm+4(3}ﬂfpme wis t he

s PRI B 0L RO B, DRSS

refluxi ﬂ&EGbOMt Dh hlredultin®fn @cl&iﬂ%&uﬁgﬂ qﬁibﬁh‘?@iﬂ B1Lf S/ \Ylgs

and the resulting suspension was cooled to about
distited off ypflen yagpuras angd the yswiingcesserystalling buspension Wasne

a8 ARt o Rl BOLEN ol R AR Pk 200l -

solu’dmmwamdlsﬁlleld ofifi usddr vadudgh. aTHE dSalatioE Wi @Epdalt thie@HIRE
og%sCZé) mn sq that the tenperature in the reactor
a

Wlthr ’élrFé‘F]h 00;mLiof hiselt ipfugpe B\e@‘ﬂé@ﬁ diptillaticm enossofche The
toluén@'v@ds%étﬂleﬁ %H fé\éﬁlﬁﬁg ﬁg?f‘ PSS c?gst ﬁ@E{Fs ens?g P 1‘;5;3 il % dry

and changed W- Or ang qari
residof waly emSed:WithrlOZ I40f i TEH@YtEBHﬂ)]I—IInmatLﬁﬁW 3 v/v), and the resulting
hol i n-4-yl -propan-|-aol solution. The resulting

Sungrégéncg{ YB%CO%W@P%M\AQS CalA eRkiatdon of ]51I4cg/\ﬂ>1§/3 elgeshdT oom
Moo SHAE 2141055 S0 W RAR>RARSRbAY 1) 4] S o a2,

BuO#hmixtae|(7 ﬁgz/v)awasdddéd @opafissw#h gtigfngtanBeeKlinglovkr 86 L

add rop-wi se to the yell ow orange
courih pf s SRt bige @awega@lrafn WS dRctageRRiACd St na

tempfifurk SERAIALBTE ol 1508, F B belane
AR STRRANCE 450, GRS TS BELIRSTckin
less ﬁ@fb‘uls Iﬁ«ﬂ) Glzﬂdn(g@tﬂ)ﬂﬁalyellow -orange color during addition of the 3-chloro-4-
fluoroaniline and 3-morpholin-4-yl-propan-1-ol solution. The resulting reaction

mixture was allowed to slowly reach room temperature and was subsequently stirred

at room temperature for at least 24 h.

[0147] With stirring and cooling, a solution of 324 g of -BuOK in 1.86 L of THF
was added drop-wise to the yellow-orange suspension over the course of about 20 min

so that the temperature in the reactor remained between 15 °C and 20 °C. After the
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addi ti on of about one-third of the t-BuOK/ THF
solution, the reaction m xture turned dark red. Once
wW@bkdo406979he t - BuOK/ THF sol uti on was added, thePCHER20040000321
m xture was stirred for an additional 30 mn and
subsequently stirred into a mxture of 5.4 kg of ice,
6.0 L EtOH and 1.8 L HCL(pH of the solution about 8).
addiTibg of elsai loﬁéltlfﬁcMﬂtﬁ@t—BM\@K/T ShRbibY HElda08% PEANGE 118—985
after brief stirring, a yel om1product cryI{
da‘fkofﬁf1 Onppall pé@@ll‘tB gﬁ@pﬂ@hﬁlmmaﬁa@d@d ither redctfoprmxboeitvab

h | t d of f th
: Stlng%g‘% ag %ghﬁ%lﬁgalg |0 e ralslg a U ; n gﬁ%%im(tgﬂg E@X{})&TQ ‘I’ifV\gc')@ 62 Rf

ice, Gl0iIGEODH a0d 1.8 ICEICE obrd oﬁﬁl%luﬁbﬁ a%&@y C’frhé’feaw&l QngaRot
(3-chloro-4-fluorophenyl)-[7

was e‘}él ﬂ@? fﬁé@ﬂ“{ ~Hrangs; |bub%ft‘7,§ b;ayij Stﬁmng,tarmligwrm!«hlqt nPyétaMiz]ed ani.
b

The ?&u%@@%uéé&ym\?\gyaé s Igéedg 8 ﬁli)q 5 df :illtgl oudtt %%@a stL@s%cglﬁétE}th

flltemﬂlo@htwth yluc&idﬁ T&&, 6iltBr €hke w3 wasBAd t'dPéeCwﬁﬁﬂ Vsb%ﬁ@é@ of

qrﬁf % K F.) 3.69 %
ice- %EE@ t ffgﬁ p{gduct of the one-pot synthesis, (3-chloro-4- ﬂuorophenyl) [7-

N- 3- ph I 4-
b G e e R
mrchattﬁrgeﬂtdeﬁuﬁt aﬂ(ﬁ‘l@mm@ﬂbﬁqgé& 3)gdr‘i)éd at 60 °C to constant
3-chloro-4-fluoro
Welasi%%ﬁél #H-agy pt %&PyﬂMY 1984 Eel. 1TAZIBH0 (byIK§H)] 3.6V e

4 g of cesium carbonate in 150 nL of dry
acet nitrile was vigorously stirred at room
tenperature for 15 mn. After cooling to 0 C and
EX.AMPLE@[ Patpakation®f Hoe- élfﬁorﬁléf-‘ﬂu&o%meﬁ%l') AN[Rf3-Ao gfm 4-yl-
:g chloride in 20 nL of acetonitirilé was
PropF Hif-Ritoednazeling-yH-peetamtider  stirring for 15 mn, the
bei ge- col ored suspensi on was poured into 500 niL of an
0148F €/ Wb &g, fa Xt ur Ltate was filtered
(0148 P! Beoaalt A A Sinshdn PP 108 LSRN R FroB BB 7 -
morphatinw- ﬂagrhp@cryd—6€iﬂtr&@uinﬂz<ﬂlm4-lyq winaitk Bed @i & o@ Bé@imat 80
rnish,. 10.0
Carb%a%%m Py oh ) %tPBltlblﬁmW}gORpthw §BTadcAt [ﬁ‘mﬂl femperafirepr

for IQN%QM’ Wf@r Bd)élfn?'to BYENRE Phrkils 46 ér]g t%f: £4 g de sofu%g fo?%g G

mp

49] Procedure suspén5|on

acetyg plalﬁgd@fn Q(Bnﬂmf@pﬂeﬁhtﬂlb WaB addﬁd&hyﬂ) Jwise over 20 min. After
ni tro- qui nazol i n-4-yl|

I 4-yl
s Fir S TR el “alorePhbRsloh b s DRk b ana
ice/waeanddie Pk &1$&§recﬁpi@éﬂé wl@fﬂter]:é stretidf1Sydsh trhha%n

m xture was cool ed and distil under vacuum
times i 0@ mpof watgoeash a@ql dla@bm aocucamnlylg rirdiziea mtcﬁ(bifbloddrrﬁﬂl

T urr S char 10 L
10.0 281 N o B 4 Ao G- R TR s BES HndET e i Ridbosy - omittas
quinadEhkn-@yd faatantids (lﬁp |1t5¢ PEAMISORIY6DH004/ 069791
PCT/ | B2004/ 000321

[0149] Procedure B. A suspension of 10.5 grams of (3-chloro-4-fluoro-phenyl)-

[7—(3-morpholin—4-y1-prop0xy)-6—nitro-quinazolinl—4-yl]-amine and 76 mL of acetic

anhydride was stirred and heated to 90 °C for about 12 — 18 hours. The reaction

mixture was cooled and distilled under vacuum to remove about 60 mlL of acetic

anhydride and cooled to 35 + 5 °C. To the resulting slurry was charged 10 mL

heptane followed by 33 mL. MTBE and stirred at 0 — 5 °C. The product was fiitered
— 58



and washed with cold MIBE and dried in a vacuum oven
at 45 - 50Cto yield 9.85 g (86 %yield) of
WOR({03/0641P DI 0- 4-f | uor o- phenyl ) - N-[ 7- ( 3- nor phol | PEEIB2004/000321
Opoxy)-6- nitro-quinazolin-4-yl] -acetam de. EXAMPLE
10. Preparation of
N-[ 6- am no- 7- ( 3- nor phol i n-4-yl - propoxy) -
andeurished with re - MITBENDA Arief 0k Oac‘hufﬂ SRL %t REERb 18GRIATES
g

A t f 29.
(86 %E Eﬂg%rﬂ? 16%% gﬂgmgf{nﬁwgrpménwl) NI\UE(B I@Gfpmohmheﬁlfpﬂoﬁyxy) 6-

nitry. mqlrgcg XY. qui nazol i n-4-yl ]-acetam de, 8 g
qu * gr F%ﬁ%ag%&carbon catal yst (JM 156) and 150

nL of I\/b()—l/ THF (2:1 v/v) was hydrogenat ed at 10 bar

EXAYELdhEh Roepar@forfi{6-dmiho- Ats*—ﬁfo gl };Hq,pg rr} o

era al yst was tered o
qunﬁ%ﬁ? %t@!&i@ﬁbﬂé‘?'@%{qoﬁo?m@ chtagmd@ a reddish oil.
The residue was chronat ographed in portions on sili ca
(015931 (A.Rdbure of298 ) /
as el uent. The prggg’glts @c%lml}g:hm %%f%]h %C{/\{S%—‘Q-%plgrpho in-4-
-Pwﬁﬁyh@altr¢qmlﬂ@oéd ~ayltracataraidey A8 @obfilnms i ihant 6h f4baH Sh

7. hol i n- 4-y|
cata Et,ﬁw D _9? fﬂ@%ﬁ%ﬁ?ﬁﬁ%ﬁ ?V(\b&%hgfﬁ@%%tgéé)emdmd
hydmgasartcb@tﬁ?cs tbr@ﬂ H. AMZ cobling hmdbm EAHME He catalyst was -

ratl on of

filteliq_d E i the gitra(cge\@np@tedqmyaw@dp @iyrerddish aiti Mad rékidud-was
chroﬁﬁ[t%i’&ﬂh‘eﬁ 117 p%xj(t)lf)ﬁ’{ &Pﬁf(é/a? gegw gﬂ)z ob 0%3 me%ld Wﬂﬁ " 'ﬁﬂl\%ﬁ@H

Ion O

(10: l\w{v@aaammu Thé @fdmbipd'dialdnﬁlnéfﬁél:tl&fs%é¥%mbme flltered and
chl or o- 4-f 1 uor o- phenyl’) - acet am d

evapgHi i Saces (5 iyt s B! Aibrenine -Gononot- 4d>dsprd’ﬁdEy)-
quin¥&3inaflgg dyv. -&H@M @ﬁu %lt)) fr:étgx%]xc%hs a%dqt %1 cgé(l\&ﬁ MG

solution o
473)THE over 30 nin. After Stll‘l‘lng for 1 hat 0 C, the
reaction mxture was filtered through a Buchner funnel

the f.i t evaporated in vacuo, and
XA%? gé. gﬁeé’a’&i’flg’% 8f 8- pset g8 chiorp - 81949 phed)-amino] -THs-
morphbhaaivi- Iﬁgﬂ;@@g&ﬂg@ﬁﬂ@%% g)Mr})ﬁ 200 nL of brine and

then dried over sodium sulf Rfter filtration and
oncentration in vacuo, the product crystallized from

(0154 hy [Togsoluion of 87 giof &/ nsgarmg-'/e@-mer;gxelmr@mmbpoxy)
I
o o e LR ROR L o et
in O,"HHVE ded H
RO e T )

57 g é‘gXlP’?"l %ﬁ?é&l@ 60anL gf §HF qveg3Qmigmbfsustirtny for- 59aMOC,
the re%@t@cﬂ{ P68 R Ly ds g[t’ef T ig@?xgﬁ) 9%%% nerg><A %6§§-;he? éle 1p ?J vavgs! on

N-[4-(3-chloro or o-phne
- evaporated In vacuo, and the residue dissolved in 400 mL of ethyl acetate. The

organic solution was washed with 200 mL of brine and then dried over sodium

sulfate. After filtration and concentration in vacuo, the product crystallized from

ethyl acetate to give 19.2 g of beige product, N-[4-[acetyl-(3-chloro-4-fluoro-phenyl)- -
amino]—7-(3-morpholin—4—y1—propoxy)-quinazolin-6—yl]—acrylamide (mp 143 °C; MS:
MG 527; elemental analysis: C 59.15,H5.15,N 13.26, C1 6.71, F 3.'60 (calculated),
C58.96, H 5.47,N 13.13, C1 6.84, F 3.47 (measured)).
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nmor phol i n-4-yl - propoxy) - qui nazol i n-6-yl ] -acryl am de
[0152] A solution of 5 g of
woR(MopEeet yl - (3- chl or o- 4-f 1 uor o- phenyl ) - am noPETIR2804/000321
nmor phol i n- 4-yl - propoxy) - qui nazol i n-6-yl ] -acryl am de in
100 nL ag 1 NHC1 is stirred at roomtenperature for 4
da . The greenish precipitate is filtered off and
é& 12n Paematmuloammg(saahnordm Bodlp h@QYI%QOP@Q?t ant

of a hydrochloride sal
morf'@o[h% ‘E’%fBWBB’EYS qim?alz B 8-yplhsaylPmids no) - 7- ( 3- nor phol i n- 4
-yl - propoxy) - qui nazol i n-6-yl1] -acryl am de. [0153] It
[0152% t oA belutiosler $LepN-[l ription is
|ntendeduto be g:al f?u[s{[rgé;tt?l\r/tg dgln X%@?rS themél??’{%n ]mﬁy
MOTRPE - HefoBoxM)quinseolappatlentyltmideling o0 efl. ski N HC 13 t he

srf e 0 b LTl e Bb Presepiin Brtiemsinhend

e |1 nven

drled/mntalmrcafaahg At eribPattcle Cab Q¥ Est AR 6 %H%ttb gﬂ/e 3%& gg % g ﬁ ld g q

hdr'}]i be determ ned with refer

yareg ?fh% sl |05 gl w3t drlarprd-flugrb-phempemind)- @ Hnoapleninsd-y o

propé&‘@)‘?ié.‘m?a% ﬁhgﬁjr&?%l%F entitled. The disclosures of "all
i

articles an rences i ncl udi ng patent’
applications and publlcatlons are incorporated herein
[0153)y  dick ¢v bnomleistoddnRitrthemtidve %%r%)ﬂgn iOhteAlibq RSP OSES.
ilust a%‘%ev\odzotM/ Q6979 PCT/ | B2004/ 000321 WHAT IS CLAI MED
fagve ana n ieathp{ive- l?ﬂjhraertt@)ﬁ@lébﬁapp;aIrerﬁm thols@oflskill

in thd¥kt upth Bhdihk BR M6 / LW or a
har: ]!r;gﬂceutllh% ally a%%eesgitjgtg{}le TSH<'§13I StC © osfttg3 mvﬁ’\éﬁ“a’eSh&Pld
thereglf%daelﬂ@tmmneé obf with refbrieade toRls aliiRe aiesi:rigﬁoﬁ rgit should
Cl 6

I
1nsted ecf()e%}%?n %%1\/ g eEo Ié%pggrgj%g@,lp}ms zégl%wgh lﬁ}qull scope
of eqﬁi&al%nt@)t@ Wwhahkeybh 01%58(31@ B tRIcRC YTk ¥ 10381%5 P %(%‘Flﬁbcﬂﬁs and

al koxycar bonyl, Cl 6 alkylcarbann

referqggese fshidng pw)apphqa@omm;mbytat(oﬁkﬁ)rmncéwé@&a% by
rrSOZ NR8R9, OR8, SR8, (CH2)nM\RSR9,
refer&%ﬂ#ﬁ%%@%@md% FHPPEF( OR8) (OR9), ( CH(2) rrC)CRS,

(CH2) . CO2R8, ( CH2) mC( O) NRSRO,



(CH2) mC( O) NR8SC2R8, (CH2) MR SO02R9, (CH2) nC( O) NRSOR9,
(CH2) n5(O) nR8, or (CH2).S02NR8R9, wherein aryl-(CH2) m
w0 piiesst phenyl al kyl or substituted phenyl al RgT/1B2004/000321
having fromone to three substituents that are
i ndependently NO2, CN, CF3, Cl 6 alkyl-NH (Cl1_6
al kyl ) 2N, or nonocyclic heteroaryl, and each Cl.6
al kyl is optionally substituted with OH, NH2 or
WHAY B GLARMEANIS: R6 are i ndependent |y hydrogen, hydroxy,
hal ogen, Cl1_4 alkyl, Cl_4 al koxy, Cl1_4 alkylam no,
Cl 4 alkyldiam no, Cl 4 alkylthio, Cl_4 alkylsulfinyl,
c1la al @W&OF&EW}“I@P_ Py ehFeramyr 1, C1_4
al kyl car banoyl , di carbanoyl, carbanyl, Cl1_4
al koxycar bonyl, cyano, ng4ro, or trifluoronethyl; RS
i s phenyl, pyridyl, furyg,\hi azolyl, imdazolyl or
thi enyl, each opti ona[tSky%hav ng one or two ‘
substituents that pare ingepéndent|y hal ogen, Cl_6

al kyl, Cl_6 alkoxy, hydoxy, ‘ghino, cyano, Cl_ 6
al kyl - NH or (Ré °%
-61 WD 2004/ 069791 HCT/ |

SR, OR7 or NHR7; and
hal ogen, Cl_6 aRf<yI O

321 Z is hydrogen,
~8..C¥8 kyl, Cl1_6 al koxy,
C3-8 cycl oal koxy, nitro, Cl1_6Mal oal kyl, hydroxy, Cl1_6l
acyl oxy, NH2, Cl1.6 alkyl-NH, (ClL 6 alkyl)2N, C3_8
or a phtarhmabiethH NrbcefiEBie 8216 ' L oy ‘
1 %1_6 al kyl c%;%bo%yl — ’ﬁ%ﬁ%%%@%ﬁ%%ﬂ?ﬁﬁ%@c1_6
R, B Iy yarga g pendentlyh st geonlydlageoy NO,GBNSCFs, Crg alkyl, Cpq

-
C3cé@b ) tﬁin!ﬁﬁfljl -

cy§I og?,}ﬁmal ?@ﬁy@gﬁg}fﬂglﬁ aﬁ%lk,‘br r ov’iyéé}cfald&t‘i_ﬁ2 it’ when Z
i s gzéﬁ@) ﬁlm,\ﬁﬁ

TEmEVAI EHe)m Mgerosydy ei00:RRACER)A8(0D@Jen,
Cloug ol PO 0 ) Bro o,
al (@Hz—;)al?(@f@ﬂiﬁ)mﬂg)yqeﬂzaﬁmﬁ,l_(gfﬁacﬁgdﬁ,rtchzynllc@ﬁ@)*m

LN - I M aaz - m
Fﬁ{@@%@i‘&gé@ﬁz%ﬁzwﬁﬁéﬁ(CAHg)inC(@m”mR% .
th2&%@%@%2?rn(-jlﬂ-%@@%?h%&%@éfy%‘(gglé?ﬁﬂ inglpdes o) ky
opphegryl_ﬂglhyix oif mﬁbtitded phmwlxﬂkylréglvmgsfb@ﬁfoﬁé ;tﬁtg:&& stugﬁintlelél{@
. - . a are eac I ndependen

e eperiaBhd Moy i Ko UM, (eze raberyl
‘szﬁncaiylﬂym{éteroﬁryy,laglri kidh CCYAAR EptlonaltF SHREXE Yih omL

aryl, heteroaryl,
2 or -N(A)B;

R* and RS are independently hydrogen, hydroxy, halogen,‘ Ci.4 alkyl, C;4 alkoxy,
C1.4 alkylamino, Cj4 alkyldiamino, C.4 alkylthio, Cy.4 alkylsulfinyl,
Ci4 alkylsulfonyl, Cy.4 alkylcarbonyl, Cy.4 alkylcarbamoyl, dicarbamoyl,
carbamyl, C;.4 alkoxycarbonyl, cyano, nitro, or trifluoromethyl;

R®is phenyl, pyridyl, furyl, thiazolyl, imidazolyl or thienyl, each optionally héving

. one or two substituents that are independently halogen, Cy.4 alkyl, Cy.¢ alkoxy,
hydroxy, amino, cyano, C;.4 alkyl-NH or (Cy.¢ alkyl),N;

W is SR, OR” or NHR; and



heteroaryl al kyl ; A and B are independently hydrogen,
ClL 6 alkyl, (CH2)nCH, piperidin-1-yl-(CH2)m
w@eeneZdn- 1-yl - (CH2)m 4-Cl_6 PCT/IB2004/000321
al kyl - pi perazin-1-yl-(CH2)m pyrrolidin-1- yl-(CH2)m
pyridinyl-(CH2)m im dazolyl-(CH2)m or _
i mdazol-1-yl-(CH2)m and n and m are, respectively,
Z isihythegen, shafogem) ngraﬂ(}tl OC4Mycloalk§t «si 6\égqoxgn@|3 g%‘fﬁaﬁ%& to
f our | usj v the met hod conpri sin
prélftg%tdlﬁg‘ hyg5oxyx Gim %Y@émﬁiﬂmdlafallﬁdmﬁﬂj a 10

5064 D55 T g&???%é%%% SHoge bl e sRng

of Cro ﬁﬂwlqarbbnyh nyiarmphmdm a Ieyhmﬁm oLk @ﬂfﬁl?ﬁl@@ nmpound

f I har maceut i cal accept abl'e salt,
Ostdé:;g cfﬂ%' H’FM@IO% kuls Cot SulﬁnylAyﬁealhm of rmklNrg

N N LN~ OW
23 Wﬂ%ﬁ#ﬁ?lﬁéﬁ*@ﬂ%ﬂ%ﬁo YEASTGRRO ¢ ester

mcdg cyq—loqik@@p@@omﬁeﬁlemﬂkenym c\mu oe/bloaaqceﬁyldomz mlﬁYnyl
9%9?43%@%; !"‘Xleﬁ;?d D%%Ey?laﬁqﬁgﬁy erhzl g?ﬁ& di am no, Cl _4
PR 8 A S Ot A i, <
AP pioaa gt e oty iinel T ot y0icini (CEL),,
t fh&hh%ﬁﬁ’f%‘lﬂym, imidazol-1-yl-(CHy)m, morpholin-4-yl-(CHy)m,
~ thiomorpholin-4-yl-(CHp)y, or hexahydroazepin-1-yl-(CH,),, wherein each
Cy. alkyl optionally includes one or more substituer;ts that are OH, NH, or
-N(A)B; v
R® and R® are each independently hydrogen, Cy alkyl, Cy.¢ haloalkyl, Cy.¢ alkenyl,
AC2‘6 alkynyl, arylalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, or
heteroarylalkyl;

" A and B are independently hydrogen, C;. alkyl, (CH,),,OH, piperidin-1-yl-(CHy)p,
piperazin-1-yl-(CHy)y, 4-Ci.6 alkyl-piperazin-1-yl-(CHy)y, pyrrolidin-1-
Y1-(CHy)m, pyridinyl-(CHy)y, imidazolyl-(CH,)y, or inﬁdazol—l-yl~(CH2)m;

- and

n and m are, respectively, integers from zero to two, inclusive, and from zero to four,

| inclusive; A ‘

the method comprising:

removing a protecting group, G, from a compound of Formula 10,

\
R3Z— f

l

7w 10



R5 is phenyl, pyridyl, furyl, thiazolyl, imdazolyl or
thienyl, each optionally having one or two

wGagned7aent s that are i ndependently hal ogen, EIT/882004/000321
al kyl, C1_6 al koxy, hydroxy, am no, cyano, Cl_6
al kyl -NH or (C1_6 alkyl)2N, Wis SR7, OR7 or NHR7; and
Z is hydrogen, halogen, ClL 6 alkyl, C3_8 cycloalkyl

to yedd Grealokepoyind @3FEmeycl.ealikoxy, nitro, Cl_6 hanaIkyI,
hydr ox Cl 6 acyloxy, NH2, C-6' alkyl-NH, (Cl1_6
al k‘iﬂ“}’g‘ﬂﬂy @V@T@g éheoismpprngipf Feragilsl ¢y e pbarirayéytZhlly

ace bonyl cyano, azido, Cl1 6
?%g%g%%ﬂF&&y suf(xg9$MF€% , Cl 6 sul fonyl al kyl , _
C3_8 thlocycloalkyl C3_8 sul finylcycloal kyl, €38
sul% onylx‘bmﬂmdldfymalqwammmnd61F6nﬁllkgzycar bony! |
C3_8 cycl oal koxycar bonyl, C2_4 al kenyl, C4_8
cycl oal kenyl, or C2 44alkynyl prOV|ded that when Z

is nonovalent, RS is ent mhereln R7 i s 'hydrogen,
Cl1 6 al kyl, pi pea_g I -(CH2) m
pi perazin-1-yl ? 4~ ClL 6

al kyl - pi per azi n- 1){4 YMH pyrrolidin-1-yl-(CH) m
pyri di nyl - ( o zoI-(CH2)m

i m dazol - 1- yI=( )m n-4-yl - (CH2) m

t hi onor phol i n-4-yl - ( or

hexahydr oazepi n- 1- W )~ wherein each -63 WO 93
2004/ 069791 PCT/1B2004/000321 C1_6 al kyl optionally

bstituents that OH, NH2
> abw&ﬁﬁgpﬁﬁc@ﬁ% e S Be AT PoPRyRedheRol BLwich
R* aall RY bre m&;&%)mearl H@tﬁ)fb%éh diyarokgyhal&ééﬂzt“l alkyl, Cy4 alkoxy,

plpera2|n 1-yl -

BﬁY}ﬁérpa%ufh-mllwldle@@) -+ pyitltibj @inalkylsylfingICH2) m

py@aa?*? A AR R R R, cerpmmo o

t ocdrbamyl, Cng hlksk yarbonkh) ey @, Hied, 60 Rlubinidhy1:
RS el.imnati SR12 from a conpound of For mul a 22, R4

15@6}3@12@/ uryly thiazabyl, gmidazolyl or thienyl, each 0pt1onally having
one or two substituents that are independently halogen, C1.6 alkyl, C;.¢ alkoxy,
hydroxy, amino, cyano, Cy.¢ alkyl-NH or (C;¢ alkyl),N; ‘
W is SR”, OR” or NHR'; and

Z 1s hydrogen, halogen, Cy.¢ alkyl, Cs g cycloalkyl, Cy.¢ alkoxy, Cs_g cycloalkoxy,
nitro, Cy haloalkyl, hydroxy, Ci.¢ acyloxy, NH,, Cy¢ alkyl-NH,
(Ci6 alkyl)aN, Csg cycloalkyl-NH, (Cs.g cycloalkyl),N, hydroxymethyl,
Ci-6 alkylcarbonyl, cyano, azido, Cy thioalkyl, C;.¢ sulfinylalkyl,
Ci.6 sulfonylalkyl, Cs.g thiocycloalkyl, Cs.g sulfinylcycloalkyl,
Cs.g sulfonylcycloalkyl, mercapto, Cyg alkoxycarbonyl,
Cs.5 cycloalkoxycarbonyl, Cpy alkenyl, C4.3 cycloalkenyl, or Cau alkynyl, '
provided that when Z is monovalent, R’ is absent;

wherein, R’ is hydrogen, Cy.¢ alkyl, piperidin-1-yl-(CHy)pp, piperazin-1-yl-(CHy)y, 4-
Ci.6 alkyl-piperazin-1-yl-(CHy)y, pyrrolidin-1- y1-(CHy)n, pyridinyl- (CHz)m,
imidazolyl-(CH,), imidazol- 1-y1-(CHz)m, morpholin-4-yl-(CH,)m,

thiomorpholin-4-yl-(CHy)p, or hexahydroazepin-1-yl-(CHy),, wherein each
— 63—



to yield the conpound of Fornula 23; and optionally
converting the conpound of Fornmula 23 to a

w@baameweuti cally acceptable salt, ester, amnm PET/B2004/000321
prodrug thereof, wherein R12 is CL.6 al kyl or aryl.
3. A nethod of making a conpound of Formula 29, R4 RZ
X, a6 N\H NN R4 WN 29 or a pharmaceutically

ac (,(élpst akyleptandlly irdtéds,ona Bt SRrofublfi QEhY e d: Iafer@%f NEH, 3r

§§ and R6 are independently hydrogen,
haI Ko Cl.4 alkyl, C1_ 4 al koxy, Ci1_4 al kyl am no,

A afld BArédnk¥peia 4 t 4.alkyl 5
Cl 4 alnkyl{)su%f“})n Idrg%f %&1 Qﬁ %plpéﬁfﬁ%‘ ((JJH2 ms
al WP%%%‘%%}(CHZM & hantioy-pi pera- m@mf(FHzﬁlpﬂlT%h%m 1- “ 64
r nitraq, or _trifluoronet
@S%@@G%hﬁﬁ %zmé@%@zm@m@l@hehwl (CHp)m
pyrandyl, furyl, thjazolyl, imdazolyl or thienyl, each

gﬁdlonally havi ng one or two substituents that are
m is; 3 JaiseddEe Esotafogeimclugies al kyl, C1_6 al koxy,

cyano, C1 6 alkyl-NH or (Cl1_6
thelﬁ&ﬁ%?é%ﬁp%?s SR, OR7 or NHR7; Z is hydrogen,
halehgmmx1n§$R62 fabiy confpdufd 6¥EdBRI4Y) . CL. 6 al koxy,
C3. 8 cycl oal koxy, nitro, C1_6 hanaIkyI hydr oxy,
Cl_6 acyloxy, NH2, Cl.6, al kyl -NH, (Cl1_6 aI kyl)2N, C3_8

cycl oal kyl -NH, (C3_8 c%g oal kyl ) 2N, hydroxynet hyl,
Cl1_6 al kyl car bonyl , oNazido, Cl1_6 thioalkyl, Cl 6

sul finyl al kyl, CI1. 6 ull’f opyl al kyl, C3_8

t hi ocycl oal kyI C3_8Hs i nyNaycl oaI kyl, C3.8

sul fonyl cycl B8P Qercapto, Cl_6 al koxycar bonyl ,
C3_8 cycl oal kox ca ony £2 ANal kenyl, C4_8

cycl oal kenyl , or 4 I, provi ded that when Z
is nonovalent, RS |swab et Tvand R14 i s hydrogen, -

hal ogen, C2_6 al kenyl, C2_6 al kynyl, and C2_6 al kenyl 22
_to yie%l thcezco%lp%luﬁé{ g¥ i’ormula 23; and -
optionally converting the compound of Formula 23 to a pharmaceutically
acceptable salt, ester, amide or prodrug thereof, wherein R'? is Cy4 alkyl or aryl.
3. A method of making a compound of Formula 29,
\
RSZ—r
L~
H RS i
x4 _ |
' w N 29

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof, in which
R*and R® are independently hydrogen, hydroxy, halogen, Cy.4 alkyl, C;.4 alkoxy,
C1.4 alkylamino, C;4 alkyldiamino, Cy4 alkylthio, Ci.4 alkylsulfinyl,
Ci14 alkylsulfonyl, Cq4 alkylcarbonyl, Cy.4 alkylcarbamoyl, dicarbamoyl,

carbamyl, C;.4 alkoxycarbonyl, Ccyano, nitro, or trifluoromethyl;
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substituted with hydroxy, al koxlyi( Iarri no or al kyl am no;
ein, R7 is hydrogen, Cl_6 al kyl,

W%@&msﬁbn- 1-yl - ()(/3|—|2)?n pi perazin- 1-yl - ( CH2) m P@F/IE20043000321
al kyl - pi perazin-1-yl-(CH2)m pyrrolidin-1-yl-(CH2)m
pyridinyl-(CH)m imdazolyl-(CH)m
i mdazol -l -yl-(CH2) m norpholin-4-yl-(CH2)m

R’ ig Bhesvyb myHdyl, furdh, yHiadoGH2)idazotyl or thienyl, eackrl] optlonally hle(m¥

opt e AN SR Peiadivb e 1o a%epﬁm“e‘éﬁéi‘aﬁagﬁé‘&gm%mﬂ akaxy,

Ogé?%ﬁgyoj%fo?(}g%gylﬁ a?1%&\&%%{4&1& (ﬁgﬁfgdn 1-yl-(CH2) m
W% (CH2)m Yo rolidin-1- yl-(CH2)m
Zis %5/5‘)65 R S T, s Yol

l mndaz @whahbhlk@pﬂ’i%h%k @Q%?l‘ok? I@Hz,'(f‘l 6 - om zero

i ncl usi ve; hod “cofpri si g F'emovi ng

é}o;ﬁl}r Tyt el 532@Icéclﬂalb]v‘hl‘iﬁc@‘np@uddamnmrhmhﬁ( Atithyl,- 65

04/0 03 j ZR5 R6 | AN

“NP%?QWEF%&M gk, Ly QAR He Ces AIGINLIGH For mut n

29Camdfamylallonat. thd@?MSzﬂkylnGz 1 88rirPeRayngyof Fornula
acceptable salt,” éster,

anCaes SR RBROG, ereisio, Cas aonevbnel aki ng 4
COEPQEWL‘I’O&@IEO)@@MH}]}Q 35, adoy, '3 cycloalken}ll':l, or Cy4 alkynyl,
provided that when Z is monovalent, R’ is absent; and
RMis hydrogen, halogen, C, ¢ alkenyl, C,.¢ alkynyl, and Czjﬁ alkenyl or Cy. alkynyl |
substituted with hydroxy, alkoxy, amino or alkylamino;
wherein, R is hydrogen, Cy.¢ alkyl, piperidin-1-yl-(CHp)p, piperazin-1-yl-(CHy)y, 4-
C1.6 alkyl-piperazin-1-yl-(CHy)m, pyrrolidin-1-yl-(CHy)r, pyridinyl-(CHy)p, .
imidazolyl-(CHy)y, imidazol-1-yl-(CHy)m, morpholin-4-yl-(CHy)yy,
thiomorpholin-4-yl-(CH,)y, or hexahydroazepin-1-yl-(CHy),,, wherein each
Ci.6 alkyl optionally includes one or more substituents that are OH, NH; or
-N(A)B;
A and B are independently hydrogen, Cy. alkyl, (CH2)OH, piperidin-1-yl- (CHz)m,
_ piperazin-1-yl-(CHp)p, 4-Ci6 alkyl-piperazin-1-yl-(CHy)p, pyrrolidin-1-
YI-(CH2)m, pyridinyl-(CHy)pm, imidazolyl-(CHy)y, or imidazol-1-yl-(CHy)g; '
and
m is an integer from zero to four, inclusive;
the method comprising:

removing [1,3,4]oxadiazole from a compound of Formula 28,



a R/ \N 3NR3Ow\ N 46 or a pharmaceutically

acceptable salt, ester, am de or prodrug thereof, in
wokiogheRey R2 and R3 are independently hydr ogePCT/IB2004/000321

hal ogen, NO2, CN, CF3, Cl_6 alkyl, Cl1_6 hal oal kyl,

C2_6 al kenyl, C2_6 al kynyl, C3_8 cycloal kyl, C3_8

heterocyclyl, carboxy, Cl 6 al koxycarbonyl, Cl 6

al kyl car banoyl , aryl - (CH2)m het er oar yl - (CH2)m

het er ocycl yl -(CH2) m ( CH2) n"CO2RB5, &H2) n5( O) . RS,
(CH2) "5O2NR8BR9, ORB, SR8, ( rrN§8R9 (CH2) mM\( O R8R9,
(CH2) nP(O) (OR8) (OR9), (CH2) SN 6H2) mCO2R8,

(CH2) nC( O NR8R9,  ( CH2) mC( O) NRBSC2R8, (CH2) MR SO2R9,
(CH2) nC(O) NR8ORQ;. (CH2) n5( G or (CH2) n5O2NR8R9,
wherein aryl -( renyl al kyl or
‘substituted phe fromone to three
substituents tha dent |y NO2, CN, CF3,

Cl1_6 al kyl-NH, (Clz6& al kyI 2\, or nmonocyclic
heteroaryl, and each Cl_G/alkyl is optionally
substituted with OH N or -N(A)B; and -66 WD 28
2004/ 069791 PCT/1B2004/000321 Wis SR, OR7 or NHR7,

to yisttethe comp&ind &Hmﬁnn@gnancpl 6 al kyl,
pi peridin-1 m plperazmlyl (CH2)m 4- C1_6
P RTiom S eoatriog tiomobapiat et T

acce?ﬁbgﬁdggrést&%%i%yfoﬁ}%ﬁgg 1{ N - y|m_ (CH2) m

t hi onor phol i n-4-yl -(CH2) m or

hegahy domeépi of haking @CoipoundbiF@iiuleesh CL_6 al kyl
optionally includes one or nore substituents that are
OH, NH2 or -N(A)B; R8 and R9 are each i ndependent!|y

hydrogen, Cl 6 al kyl, Cl 6 hal oak t2 6 al kenyl,
C2.6 al kynyl, arylal kyl, cycl oal het erocycl ylI ,

aryl, heteroaryl,Rbr _heteroanyT a I>c/A and B are
i ndependent | y2 hydi ogef, . (CH2) nOH,
piperid.in-1-y
R 0
W 46

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof, in which

Rl, R? and R? are independently hydrogen, halogen, NO,, CN, CF3, Cy alkyl, Ci6
haloalkyl, Cy ¢ alkenyl, Cp.q alkynyl, Cs_5 cycloalkyl, Csg heterocyclyl,
carboxy, Cy_¢ alkoxycarbonyl, Cy.4 alkylcarbamoyl, aryl-(CHy),y,
heteroaryl-(CHp)m, heterocyclyl-(CHp)m, (CH2)mCOsR®, (CH,)mS(O),R®,
(CH2)nSO,NRR’, OR?, SR, (CH,)mNR?R, (CH,)uN(O)R®R,
(CH2)mP(O)(OR®)(OR’), (CH2)COR®, (CH,)mCOR?, (CH,)nC(O)NRURY,
(CH2)mC(O)NR®SO,R?, (CH2)mNR®SO,R®, (CH,)C(O)NRPOR?,
(CH2)mS(O)R®, or (CHz)»SO,NR®R®, wherein aryl-(CH,),, includes
phenylalkyl or substituted phenylalkyl having from one to three substituents
that are independently NO,, CN, CF;, Cy¢ alkyl-NH, (Cy alkyl),;N, or
monocyclic heteroaryl, and each Cy_q alkyl is optionally substituted with OH
NH; or -N(A)B; and
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pi perazin-1-yl-(CH)m 4-Cl1_6

al kyl - pi perazin-1-yl-(CH2)m pyrrolidin-l- yl-(CH2)m
WE004dea1yl - (CH2) m i m dazol yl - (CH2) m or PCT/IB2004/000321

i mdazol -1-yl-(CH2)m and n and mare, respectively,

integers fromzero to two, inclusive, and fromzero to

four, inclusive; the nmethod conprising: treating a
WlsSRf)cmRHoﬁﬂHRG;rrml a 45, (R19)3Si aF RO 2 R~ N~ |

EE 45 wth an acid to %keld t he compound of

whesgpnk] & }Wéfog\%e%su ik yimperiliel-v-(§Hey, pipetazin- &lyk 62, )ar 4-

ar \Y ound ,.of

2 b AR AR AR RO BTN WG €ORROUD Rl (crt,
estimidazalyl-4€Ho),, mridaiolig-1 HEHER], morSioli0:-2 DMA§§9791
PCTJBZO /Oicz)éslzq‘lC qun A_conpound of Fornula 4 R4 R5
7 TR e 5 {CHam 190 horghyarpazesin-d “BH{&Hme @@pre@aﬁzacy
ac t r

i Cr A @By (R ondll AerROMACY h REGR et

hal N@éﬁB Cl_4 alkyl, Cl1_4 alkoxy, Cl1_4 alkylanino,

R g B SRt aBl Kbyl il & afuieﬂ‘él'
al kyl 603@165@['13.‘{}[’1&11(91' @ﬁ:‘l@ﬂl@}’ﬂeterocﬁ%ﬂb lhetegarA 0

aI koxycar bon cyano, nitro, or triflaorone hyrl;
aoarylal r| dyl, furyl, thiazolyl, inidazolyl or

R AR SRRt o
al kyperail-16yl ACEBXY 4-Cy ¢ alkyl-piperazin-1-yl-(CHy)g, pyrrolidin-1-
Y1-(CHy)m, pyridinyl-(CHy)y, imidazolyl-(CHy)m, Orlimidazol-l—yl—(CHz)m;
and
n and m are, respecﬁvely, integers from zero to two, inclusive, and from zero to four,
inclusive;
the method comprising:

treating a compound of Formula 45,

(ng)BSijij[F
R! HN Cl

w N 45

with an acid to yield the corripound of Formula 46, wherein R’ is Ci.4 alkyl,
Ci-4 alkoxy or aryl; and
optionally converting the compound of Formula 46 to a pharmaceutically

acceptable salt, ester, amide or prodrug thereof.



hydr oxy, am no, cyano, Cl_6 alkyl-NH or (Cl_6

al kyl )2N;, R20 is NH2, N2, or RLH R Ny R3 OR21 is
WERW4/08RT, N} 7 or a |leaving group; and Z i s hpCr/iBgpeny/000321

hal ogen, Cl1_6 al kyl, C3_8 cycloal kyl, Cl1_6 al koxy,

C3_8 cycl oal koxy, nitro, Cl_6 hal oal kyl, hydroxy,

Cl 6 acyloxy, NH2, C1,6 alkyl-NH, (Cl 6 aI kyl)2N, C3_ 8

cych.oal k&xlcoNﬂpm(c[&f&rmyBaJml kyl ) 2N, hydroxynmet hyl ,

Cl1 _6 al kyl carbonyl, cyano, azido, Cl1_6 thioal kyl, Cl_6

sul finyl al kyl , C1_6 sul,fonyl al kyl, C3_8

t hi ocycl oal kyI C3_8 i nyl cycl oal kyl, C3_8

sul fonyl cycl oal kyl {mlfrca to, Cl_6 al koxycarbonyl,

C3_8 cycl oal koxyca}RborH\yl/ Q2 _4 al kenyl, C4_8

cycl oal kenyl, or C2_4pa ynw pr ovi ded that when Z

i s nonoval ent, R5 g&_absent ; and Gis a protecting

group, provi ded t hat Y Boc and R20 is NH2 or

NO2, R21.is not haI o4 or allkoxy; -68 WO 2004/ 069791

PCT/ | B2004/ 000321 R% , R2 and R3 are 47

i ndependent |y hydrogen, hal ogen, NO2, CN, CF3, Cl 6

C2 6 alk I, C2 6 alk I
or B et ar oy, w&re@%‘@y%%md%ms@%& in ghich
R* aldkxive arde Yo gah ki
a;?et er ogft{/dl p%k—:ﬁt)l m he%%gr ocycl y?‘%%'-‘b) raiﬁéll—lz%
XRRG; C(-CHiRYlABOANR (9 allGRBi0, SRG alklySHiinylyR8 R9,

ST (ORI RUE (B e
RS,
|t e .
R’ %E&'ﬁw AYKGYL, §rryls teazolsimidazold nyﬂmwlegdavptr@aﬂv hmm@e
e RS R Rl SRS Sl i
heﬂl@'dmwzhrmnarmya&@cm sGLyG- N by (C i sligp,Nonal 1y
Rzo]rs% t| ted with OH, NH2 or -N(A)B; wherein, R7 is

5 OF1 6 al kyl, pi-peridin-I-yl-(CH2)m
pi per'azin-l-yl (CH2)m 4-

M

" R*is SR7, OR”, NHR or a leaving group; and

Zis hydrogen, halogen, C.6 alkyl, Cs.g cycloalkyl, Cy6 alkoxy, Csg cycloalkoxy,
nitro, Cy. haloalkyl, hydroxy, Cy.¢ acyloxy, NH;, Cis alkyi—NH,
(Ci-6 alkyl),N, Cs5 cycloalkyl-NH, (Cs.g cycloalkyl),N, hydroxymethyl,
C1.6 alkylcarbonyl, éyano, azido, Cy.¢ thioalkyl, Cy.¢ sulfinylalkyl,
Ci sulfonylalkyl, Cs.g thiocycloalkyl, Cs.g sulfinylcycloalkyl,
Cs.g sulfonylcycloalkyl, mercapto, Ci.¢ alkbxycarbonyl,‘
Cs.g cycloalkoxycarbonyl, C;.4 alkenyl, Cyg cycloalkenyl, or Cy.4 alkynyl,
provided that when Z is monovalent, R is absent; and

G is a protecting group, provided that when G is Boc and R? is NH; or NO,, R is

not halogen or alkoxy;
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C1_6 al kyl - pi perazin-1-yl-(CH2) m
pyrrolidin-1-yl-(CH2)m pyridinyl-(CH2)m

w0 pdodagobyl - (CH2) m i m dazol -1-yl - (CH2) m PCT/IB2004/000321

nor phol i n-4-yl - (CH2) m thionorpholin-4-yl-(CH2)m or
hexahydr oazepi n-1-yl - (CH2) m wherein each Cl1_6 alkyl
opt i onal [y i ncI udes one or nore substituents that are

whe@mm de d‘déA)dBperﬂSntﬂiylHyd?B &, 21636 Nowepegegnt | y
. d(é; %@f]& al k CL 6 hal oal kyl, 'C2_6 al kenyl,
Y 16 W |¢<2;ﬁ| Keevbﬁomaiégymyl Soserdeslsylyi |
| Kyl

o s OB BL0R1 Mhupol, se%%ﬁffx%%%b@ﬂ iy R oft ©

.p: @er@fh%nlhyﬂem(ac&m:m)m, hetmwyhecliﬂ%m @%@ﬂéﬁl 6

a I N~ olLlLdln

oyt RO LB SRR R P ¥R ey M

' m<@@EDJN(®?R*R9 @fﬂ%bmot)@w)dbﬁﬂ?d(dﬁﬂ@ow (e 8m o} fa'sy'

and

i nt ege rom ., inclusive
t o (Egia}m,C(Q u& b (@{z)ﬂ?(@)l\@é&ﬁd% (CHe)LARE0,1Y om

ol eSO I RRIER OGS i (e N Ve

ZOQAleG‘BEQ,;hnEiGIés' Qﬁéﬂ@p&%ﬂasmuted phenylalkylbhélxén)g fgom one

(3-chl oro-4-fluoro- di et Hox
[7 t? @rmm)tpq:rﬁs mag,qtre in ependently NO;,, CN, CF;3, C;4 alkyl-NH,

R ST T e ——

) - BulfsBiuted pitb IO -NH, or -N(A)B;
h |.-§{7Q 8)%) gui_nhazol i ne- 4, 6- di am ne; -
whefgif A8 BYGREch 624 AKyhBiveT Biehy{Cliap pinteinHoyly iz

) AN Btgein Ly (CEpn, pyrrolidin 1y (CHoY., pyrdiayLACH),
N- (Bidentlyk @Hy)xﬁ,l1nnﬂiaoelph§h§‘]35[z)m'Ihafphahlﬂmr}m(gﬁz)% 4-yl - pr

j:t [
Opﬁgé%l%% lﬂfr‘*o}é )gﬁéﬁol?q’f@%waﬁsp@pw%Claﬂmn\alz@pmr@aqh y
| | |
N T S O

(ABs4-yl - pr opoxy) qui nazolin-6-yl] -acryl am de

RS ar?ci R® RGeSy Ry afS e PE PRy S L ndBSkSE; ¢ atkenyt,
Cy.6 alkynyl, arylalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, or

~ heteroarylalkyl;

A and B are independently hydrogen, Ci.6 alkyl, (CH2)mOH, piperidin-1-yl-(CHy)y,
piperazin-1-yl-(CHz)m, 4-C.¢ alkyl-piperazin-1-yl-(CHy)p, pyrrolidin-1-
Y1-(CHo)m, pyridinyl-(CHy)y,, imidazolyl-(CHy)pm, or imidazol-1-yl-(CHy)m;
and '

n and m are, respectively, integers from zero to two, inclusive, and from zero

to four, inclusive.

- 6. A compound selected from:
(3-chloro-4-fluoro-phenyl)-(3,4-dimethoxy-benzyl)-(7-fluoro-6-nitro-

quinazolin-4-yl)-amine;
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7. A compound of Fornmula 48, RR2 HR2\ N~IIr / ~ N

Ow J 48 or a pharmaceutically acceptable salt, ester,
w@piod®6w91 prodrug thereof, in which R22 is a |RewiBg04/000321

group or R4 RZ 6 N"Rs RR3 is R1302C SR12 N N

R12S rj R1302C Np 0 0O Rla, or R14 ; and -70 WD

2004/ 069791 PCT/1B2004/ 000321 Wis SR7, OR or NHR7;

wh B ehlorR4-fhrdo- RBeIa/il)e(ﬂéhdﬁﬁmdfmngﬁelnyylle}l@ﬁﬂ?hd]ﬁﬁdt oxy,
al koxy, Cl_4 al kyl am no,

ClL 4
pml%%yy gé’l“ﬁ%&ﬁ“ﬁ%ﬂ 1 Yré?n&n% kylthio, C1_4 alkylsulfinyl,
C1_14-@- b fl%}ié heﬁ:)]l W4%Wﬁﬁ%}g&%enz§43(3-morpholm -4-

al kyl car banoyl , car anoyi car
Yl‘1’€99@€5¥>57@‘ﬁﬁ¥?@h?¢46c®lamme nitro, or trlfluoronethyl R5

| | |yl
{ niBRE ed I o phetfl o 4 el il e g no -2
morphibii- 41yU§fﬁp$x§1)tt§tﬁnz@bﬁnJ6gHF9&9ﬁgﬁ1&én)é hglygggn C(13166

al Cl 6 al kox
al l&//' 3 Nﬂpr@r‘l @Eflroﬂ)hépklw\ﬁ—Wh(3-lzlorpélohy1ﬂrﬂg60poﬂywﬁag&n—

ifa3ol V| cycl oal kyl, Cl1 6 al koxy, C3_8
qulncycﬁ‘o bofﬁfaﬁ%ﬁstro Cl 6 hal oal kyl, hydroxy, Cl_6

i B sttt il o
cl oa - Nk . 8 cycl oal ky ydr oxynet hyl, -
ﬂuoﬁ‘?llpléené{b%P ‘i?o% ,‘cyano azi do, Cl1_6 thioalkyl, C1 6
sul <M. > f s in-4-vl-
O K i D A i1
Propoxy)- qu1naquln -6-yl]-acrylamide;

or a pharmaceutically acceptable salt thereof.

7. A compound of Formula 48,
R22
R* II;II '
. \”/ NN
: P
w N 48

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof, in which

22 . .
R#Zisa leaving group or

r*
RiZ—+
I\I 18
/- = N/R
R® N
R%is
R¥0,C
\
R12 /}\I N
)\”)\ RIZSV\H)H N\Q_‘z RBOZC_NQ__’
14
0 » R , Or R14 ;and



C~_8 sul fonyl cycl oal kyl, nercapto, C1_6
al koxycarbonyl, C3 8 cycl oal koxycar bonyl, C2_4 .
w@bdoanyd791 C4_8 cycl oal kenyl, or C2_4 al kynyl , PQT/DB20€M0321
that when Z is nonovalent, RS is absent; R7 is
hydrogen, Cl1_6 al kyl, piperidin-1-yl- (CH2)m
plpera2|n 1-yl - (CH2)m 4-C1_6 al kyl -
WmSB?aIC&thH&T (CH2)m pyrrolidin-1-yl-(CH2)m

d |y
Whe?%i’ 33 gjfr‘l m%QBFQG}e:WmY#%rg’B@! hgrdr@xyl halege) -4 alkyl,
h |
Legg;ag%gz% [ %R%Lm]( %”?1@6% rei Cn1 4ea61119ﬁtha 6 al kyl
optGie raliﬂyﬂwlﬁnyé,l Qad;ead;kwmﬂzfonyl g@ 11 glkyllmsﬂaltonw ent, alldytbgflb;ﬁ{ogl
4 R1 a or ; i

OH NF‘!?Z%%I C@P(aﬁkyﬁﬁldéﬁwﬁ/ca%@‘d RN Ao, Orr&@%mﬁhwl

R’ 19Phe31"yy Fyﬁ%‘zﬁu@l Moly@ 1H)Y<‘fld'z Br th'ﬂa"i’lg %@%}/ having

[ kynyl”,” and 6 al k
aI ot 91 twcsuﬁsmmcrus that getidepyatieorty halagém xy,e 2oyl 10y qatlkoxy,

car %on%%??lfg{ms (th alg?f\gh "S&élcﬁ}@iy?)@ﬁl égt ESI f onyl

Z is hgdhogéd, halogen, @, 4bsk, |¢3L§;td§'6|10§l§t§1p @y |aﬂdo§{39>’c{ @évcfcﬁ ko%/
the S-substituted sulfonyl radicals independentl

suBE#: Cus balogfkyh hy dll@?ﬂ/ y(Td s agyloyy, NHBs sl alkyh-NH,

o PR g PRI RSB D S e

4 Al & mikyBagyhyl, tydnol axdsas Qtyibaleyl, T sulﬁiﬁyM@yl
nepsHiRie Py G GigeAcIonsy s Cas R I Esip3lieg

2 Bt s ol ARl T MRt T T oy
pyad pyglbalk@-y@)nbpnjdn@giazlhémﬂ -Q G Toplketyl, or C.4 alkynyl,

t o PROGEY ik S1Hsh e morg vt B SGUof  Formul a 49,

R ifHya0g en RR A 0a1k T 3OGailS1 - - @, pipetlid- 14y NeriRLd 4% 4%y
piperazin-1-yl-(CHz)m, pyrrolidin-1-yl-(CHy)m, pyﬂdinyl-(CHz)m,
imidazolyl-(CHz)y,, imidazol-1-yl-(CHy),, morpholiﬁ-4—y1—(CH2)m,
thiomorpholin-4-yl-(CHy)m, or hexahydroazepin-1-yl-(CH,)m, wherein each
Ci.6 alkyl optionally includes one or more substituents that are OH, NH, or
-N(A)B;

. R%is Cy.6 alkyl or aryl;

R* is Ci.4 alkyl, Cy.4 haloalkyl, Ca4 alkenyl, TMS-(CHy)y or aryl-(CHy)m:

R%is hydrogen, halogen, C,.¢ alkenyl, C,.¢ alkynyl, and Cy.6 alkenyl or Cy6 alkynyl
substituted with hydroxy, alkoxy, amino or alkylamino;

R® s hydrogen, an O-substituted carbonyldioxy radical, or an S-substituted sulfonyl
radical, the O-substituted carbonyldioxy radical or the S-substituted sulfonyl
radicals independently suBstituted with z-butyl, allyl, benzyl, p-
methoxybenzyl, 2-chloroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
nitroethyl, 2-cyanoethyl, 4-nitrobenzyl, trifluoroacetyl or Tf;
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or a pharmaceutically acceptable salt, ester, am de or
prodrug thereof, in which R13 is Cl-4 alkyl, Cl1 4
whalosabdkyl , C2_4 al kenyl, -TMS-(CH2) m or aryl - BCHEB2094/000321
R14 is hydrogen, hal ogen, C2_6 al kenyl, C2 6 al kynyl,
and C2_6 al kenyl or C2_6 alkynyl substituted with
hydroxy, al koxy, amino or alkylamno;, R24 is P+(R16)3
A afd Bidge aﬁspaﬂdentwwydr&/% SC§§"élkyl®H9&ON"?ﬁ>enHﬁﬁI—@l (CHRF .,
i's hydr ogen erid % CH2) m
pi dé?eé%l’ﬁr ﬂ;ﬁﬁl}(zmﬁ)%s aakylfmpeeazm-l y1-(CHz)m, pyrrolidin-1-

2l AP pebaghiliotkal g}a@agaﬁ@@ 8 il SEEH,

|wumazol 1-yl - (C}Q)n1 nDrpholln 4- yI (CH2) m
thlonDrpholln 4-y

m i AL REREEY g@éﬁﬁhwfbVIHF@HQ?nl wherein each C1_6 al ky
optional ly includes one or nore substituents that are
OH, g NH2 &'E:om M@&Foﬁ%@la‘@ C1_6 al kyl, phenyl, or
phenoxy; R are i ndepéndent | y hydrogen Cl 6
al kyl , (CHQ)nCH iperidin-1-yl-(CH2) m
pi perazin-1-yl - Fnl 4-Cl1.6 R2g
al kyl - plpera2|n 1- yIN CH2) pyrro\lth |- yl-(CH2)m

~ pyridinyl - C}QW%%Eqﬁ® ol yf'- (CH2)
i m dazol - 1-yl n n1|~ w\lng%ger fromzero
to four, |nclu5|ve - 2 59791
PCT/ | B2004/ 000321 9. ARbonpou 6f Fornul a 45,
(R19)3Si F RR HIl d 2R3wWNI N R3WN 45 or agg
pharmaceutical |y acceptable salt, ester, amde or
prodrug thereof, in which Rl, R2 and R3 are

or 4 pmgp@@défrﬂlly;acmmamgmt edterl @g@iﬁ or Replrugthieraof3n whichs

1 al I nyl ,
RUEEE: it e pyPRER L it RSO e oen
R™“ad I [ haoyd 1 AR, Coa1: €%9) alk 1
hetor ety (%&%*aﬁ‘é‘?%f%%% Yl - (1CH2 Zﬁ]amte?:&z) oY
( CHEpsiRpiey REh hydroxy, alkoxy, amino or a kylamino;
R* is P*(R!®); or is absent; and
W is SR’, OR” or NHR;

Wherein R is hydro gen, Cy¢ alkyl, piperidin-1-yl-(CHy)m, piperazin-1-yl-(CHy)p, 4-

- Cy.6 alkyl-piperazin-1-yl-(CHz)m, pyrrolidin-l-yl—(CHz)m, pyridinyl-(CHz)m,
imidazolyl—(CHz)m; imidazol-1-yl-(CHy)y, morpholin-4-yl-(CHa)m, Y
thiomorpholin-4-yl-(CH,)m, or hexahydroazepin-1-yl-(CHz)m, Wherein each
C1.¢ alkyl optionally includes one or.more substituents that are OH, NH, or
-N(A)B; ’

RYis Ci.6 alkyl, phenyl, or phenoxy;

A and B are independently hydrogen, Cl_s alkyl, (CHz)mOH, piperidin-1-yl-(CHz)m,
piperazin-1-yl-(CHy)m, 4-C1.¢ alkyl-piperazin-1-yl-(CHa)gy, pyrrolidin-1-
y1-(CHy)m, pyridinyl-(CHp)p, inﬁdazdlyl-(CHp_)m, or imidazol-1-yl-(CHy)y;
and

m is an integer from zero to four, inclusive.
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(CH2) n52NR R9, ORB, SR8, (CH2)mM\R8R9, (CH2)nM\( O R8R9,
(CH2) P(O) (OR8) (OR9), (CH2)mCOR8, (CH2).CO2RS,
w@ gid2perof0) NR8RO,  ( CH2) nC( O) NR8BSO2R8, ( CH2) | niNRBB2812000321
(CH2) nC(O) NRBOR9, (CH2)rS(OnR8, or (CH2).SO2NR R9,
“wherein aryl-(CH2) mincludes phenylal kyl or
substi tuted phenyl al kyl having fromone to three
substituents that are independently NO2, CN, CF3,
Cl1_%. al kilcompbbur(dGl Foralileyds) 2N, or nonocyclic
heteroaryl, and each C1_6 alkyl is optionally
substituted.with OH,  NH2 or N(A)B R19 is Cl1 4
al.kyl, Cl-4 al koxy or aryl ;R3s VAN
NHR7; wherein, R7 is ‘hydr ogen, al kyl ,

pi peri di n-l-yI-(Cl—Q)m pi per agj; )m 4- Cl1_6
al kyl - pi per azi.n- 1- I-(EHZ)m rrolldln 1-yl-(CH2) m
pyri di nyl - (CH)g_~ CH2) m

i m dazol - 1-yl - ( ) m) yl - (CH2) m

t hi onor phol i n- 4-87 - ( :'
ahydr oazepi n- 1-yl - (CH2) m wher in each Cl1 6 alkyl 45
optionally includes one or nore substituents that are

or fharbhiuaéally D Blo &, 8ng, B9y p?&ﬁb%tzna%@%%ﬁéﬂ y
Rl édro%gn 6 al kyl, €1 6 hal oal K

nyl
kieripdependspiiaihiygogeryhelagan kN‘Dz, Gt @F0Ey.6 hiklyl, Ci.6

&Eﬁlw@lg!}gq %{&%‘ﬂ'}%%@ fﬁ]@' %K:qgﬁﬁyl Cé? geterocyclyl

i n depenget | kby@dnooan, C@J_lﬁyﬁbﬂbﬂnoyl (T,

d 1- -Cl.6

P E@qrtére%r&s@’z‘z)w@rewcyewﬁﬁﬁéﬁﬂaﬁ@pé s (o
d

pyr@z CTZ 8 @R y“h and’ ?%Iﬁazl) (Q)espéct ively,

i nt(ﬂ}Eszﬁ’(OD(@RSZ(éﬂﬁ) HEHWEORY CTHS), C;RTCEE L OONRE’

L0 (U c(TIRRYSON®: (CHfNRESOR, (CHa)C(OINREOR?,
(CH)uS(0)R?, or (CHy)mSO,NR®R?, wherein aryl-(CHy) includes
phenylalkyl or substituted phenylalkyl having from one to three substituents -
that are independently NO,, CN, CF3, Cy.¢ alkyl-NH, (Cy.6 alkyl),N, or
monocyclic heteroaryl;and each Cy. alkyl is optionally substituted with OH,
NH; or -N(A)B;

R is C1.4 alkyl, Cy.4 alkoxy or aryl; and

W is SR’, OR” or NHR';

wherein, R’ is hydrogen, C.¢ alkyl, piperidin-1-yl-(CHz)p, piperazin-1-yl-(CHy)yp, 4-
Cy.¢ alkyl-piperazin-1-yl-(CHy)n, pyrrolidin-1-yl-(CHa)m, pyridinyl-(CHy)pm,
imidazolyl-(CHay)m, imidazol-1-yl-(CHy)y, morpholin-4-yl-(CHy)y, t
thiomorpholin-4-yl-(CH,)p, or hexahydroazepin-1-yl-(CH,),,, wherein each
Ci.6 alkyl optionally includes one or more ‘substituents that are OH, NH, or

-N(A)B;

R® and R are each independently hydrogen, Ci.¢ alkyl, C;.¢ haloalkyl, C,.¢ alkenyl,
C,.¢ alkynyl, arylalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, or
heteroarylalkyl;
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A and B are independently hydrogen, Cy¢ alkyl, (CHz)mOH, piperidin-1-yl-(CHy)p,
piperazin-1-yl-(CHy)p, 4-C1¢ alkyl-piperazin-1-yl-(CHy)y, pyrrolidin-1-
yI-(CHy)p, pyridinyl~(CHy), imidazolyl-(CHy)p, or imida;ol-l-yl—(CHz)m;
and
n and m are, respectively, integers from zero to two, inclusive, and from zero

to four, inclusive.



