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Field of the Invention [0001] This invention is
directed to nethods of preparing 4-substituted
gui nol i ne conpounds as internediates in the
manuf acture of receptor tyrosine kinase inhibitors
and i nternmedi at e conpounds used in the nethods
t hereof. Rel ated Background Art [0002] Protein
tyrosi ne ki nases (PTKs) are critical in regulating
cell growth and differentiation. One general class of
PTK is the receptor tyrosine kinase (RTK). Once
activated, usually through the binding of a |igand, an
RTK initiates signaling for various activities, such
as cell growh and replication. [0003] The RTKs
conprise one of the larger famlies of PTKs and have
di verse biological activity. At present, at | east
ni neteen (19) distinct subfanjLies of RTKs have been
identified. One such subfamly is the "HER' fam |y of
RTKs, which includes epidernmal growth factor receptor
(EGFR), ErbB2 (HER2), ErbB3 TIIHER3) and ErbB4 (HER4).
[ 0004] Under certain conditions, as a result of either
mut ati on or over expression, studies have shown that
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Related Background Art
[0002] Protein tyrosine kinases (PTKs) are critical in regulating cell growth and
differentiation. One general class of PTK is the receptor tyrosine kinase (RTK).
Once activated, usually through the binding of a ligand, an RTK initiates
signaling for various activities, such as cell growth and replication.
[0003] The RTKSs comprise one of the larger families of PTKs and have diverse
biological activity. At present, at least nineteen (19) distinct subfamilies of RTKs
have been identified. One such subfamily is the "HER" family of RTKs, which
includes epidermal growth factor receptor (EGFR), ErbB2 (HER2), ErbB3
(HER3) and ErbB4 (HER4).

[0004] Under certain conditions, as a result of either mutation or over expression,

studies have shown that these RTKs can become deregulated; the result of which



tunors (Macias, A et al., Anticancer Res., 7, 459
(1987)), and tunors involving other nmajor organs
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temperature conditions, which limits its use for large-scale production of
quinoline and quinoline derivatives. This method also requires high dilution
conditions, which results in an overall decrease in throughput. Furthermore, the

yields from thermal cyclization reactions are typically 50% or less.



[00111 Recently, there has been research into other

nmet hods for the preparation of quinoline derivatives.
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requirement of high temperature conditions.

SUMMARY OF THE INVENTION
[0013] This invention relates to methods of preparing 4-substituted quinoline
compounds as intermediates in the manufacture of RTK inhibitors and
intermediates used in the methods thereof.
[0014] Thus, in one aspect, the present invention is a method of preparing a 4-
substituted quinoline compound comprising the step of reacting a compound of

formula (II):
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CN GNPR4 (I) wherein LGis a |eaving group sel ected

fromthe group consisting of norpholine, o-nesyl,
wo2d0eeyisso trifilate, LG is a | eaving group sePemUSINS/001384

fromthe group consisting of norpholine, o-nesyl,

o-tosyl, Yfhbida Iﬁoffbhnmahn@m@ny whEeinL @ is PA16,1t6 plovide a

gr oup sel ected fromthe group consisting of acyl,

CH3 Ooprapound pf fogpwp ()= | Fnoc, trifl uoroacetam de, Troc,

Phenoc, benzam de, Teoc and cycl ic imdes such as

pthalirride, mal ei nf ‘ | pyrrole; Ais O,

NR, or S, Ris H, aI gr al kynyl and G
Rl and R4 are each, ind > ,  hal ogen,
al kyl of 1-6 car bon at onk “6 car bon

atonms, al kynyl of 2-6 <c kenyl oxy of 2-6
carbon atons, al kynyl oxy at ons,
hydroxynethyl hal omegh anoyhexXy of 1-6 carbon
at ons, alkenoyloxy of °3-8 al kynoyl oxy
of 3-8 carbon atons, al kanoyl oxynet hyl of 2-7 carbon
at ons, alkenoyloxynethyl of "B 9" car bon (gt ons,
alkynoyloxynethyl of 4-9 carbon atons, alkoxynethyl

of 2-7 cawbgsindiCoirs leaainquupcselecledafr@aﬂmommnﬁsung of

aIkyIthloof 1-6, ¢C I
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al kenyl sul f onam do of_  2-6 carbon .
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atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of
1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carbon
atoms, alkylsulfonamido of 1-6 carbon atoms, alkenylsulfonamido of 2-6 carbon
atoms, alkynylsulfonamido of 2-6 carbon atoms, hydroxy, trifluoromethyl,
trifluoromethoxy, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,
carboalkyl of 2-7 carbon atoms, phenoxy, phthalimide, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino of 1-
6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-alkylcarbamoyl, N,N-
dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms, N,N-

dialkenylamino of 6-12 carbon atoms, phenylamino, benzylamino,

(C(Re)2lp, /
R7—(C(Rg)2)p—N, /N—(C(Rs)z)k—Y
(C(Re)2)p



R7-(C(R6) 2)g-Y-, R7-(C(R6) 2)pM (C(R6)2)k-Y-, or

Het- (C(R6) 2) gW (C(R6)2-Y-; or RL and R4 are as
waledosnesi@bove and Gis R2-NH; or if any of ther/us2005/001384

substituents RL, R4 or G are | ocated on contiguous

carbon aRggsctmelCRMpryYray be taken together as the

di val ent radiBal -0-C(R6) :2-0; Y is a dival ent radical
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t et rahydropyrans®and (OCH2CH2O) r~ V H wherein Het is
opt i onal | §; ReANRRy —dDRS 4TS HN(RE)E d onn-NRy(®Rs); or
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on car bonMi ¢ ﬂRﬁy_dpﬁ—xy»?‘&%%% °r->(5%€,(é@%§§%—n Py
mono or diy g sl L ed: ok keagbon with the nono-val ent
radicals -(C(R6)2)5 OR6 or -(C(R6)2),, g}g}g@)z, .and i
opt i onal | et gelspicdifron dissrpup oatistig ohmogdipline, fhigmorpholine,
carb i i t i . . et 10
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2- 6 aziribios, patidine, imidakdg,iy2,3-ttazdle,d  Lhtrivaoleshigpele, thiazolidine,
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hal ogen, al koxy_of 1-6 carbon atons, trifl uoronethyl,
am no, al of 1-3 carbon at ons, di al kyl am no of
2-6 carbon|atons,| nitro, cyano, azido, hal onethyl,

al koxynet hyl of 3-7 carbon atons, al kanoyl oxynet hyl of
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wherein Het is optionally mono- or di-substituted on carbon or nitrogen
with Rg, optionally mono- or di-substituted on carbon with hydroxy, —N(R),, or
—ORg, optionally mono or di-substituted on carbon with the mono-valent radicals
—(C(Rg)2)s ORgs or —(C(R¢)2)s N(R¢)2, and optionally mono or di-substituted on a
saturated carbon with divalent radicals —O— or —O(C(R¢),)s O—;

Rs is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7
carbon atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally
substituted with one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl,
amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,

cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of



2-7 carbon atons, alkylthio of 1-6 carbon atons,

hydr oxy, carboxyl, carboal koxy of 2-7 carbon atons,
w@b@soxg phenyl , thi ophenoxy, benzoyl, benzylPCT/US2005/001384
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R3 is independently hydrogen, alkyl of 1-6 carbon

at ons, carboxy, carboal koxy of 1-6 carbon atons,
w@bmsghosocar boal kyl of 2-7 carbon atons, [/ ( C(PRE)/RYP0FA01384

(A(R6)2)P N N (Q(R6)2)r (C(R6)2)p R7-(C(R6)2)S ,

R7- (C(R6) 2g--M (C(R6)2)r , RBRO-CH M (C(R6)2)r

Het - (C( R6Y2) a (C(R6)2)r; R5 is \ndependently

hydr @H,,1- 6 car hon at ongy, car bayy, CH,
car boal ko -6 carbon ahons, enyl carboal ky
2-7 carbon ~(C(R6) 2) (C(Ro) 2)

((RE)2)r AAREN)p R7-( R7---(
M (C(R6) Rsr, R8R&sCH I , RQr Het -KsC( R6) 2) Q
W(C(R6)2)r; R8, and RO are\each i ndependentl|y
-(C(R6) 2) rNR6R6, or -(C(R6)2 OR6;, Jis o)
i ndependent |y hydrogen, chlorine, fluorine, or

brom ne; QI an al kyl of 1-6 arbon atons or
hydr g en %r 1, WO 2005/0 0890 PCT/ US2005/ 001384
g=1- _04C is 0-1:Rs mis @23 apd2-4: Req=0-4:CH2
r:1-4 = ;  u=0-4 and\v=0-/4, wherein the
u+v is 2¢4; > <

R5 QOzc

c0,Q

R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

PCLEN
/

(C(Re)2)p

R;——(C(Re)2)s—N N—(C(Reg)2)— >

R7—(C(Re)2)s—

R7—(C(R¢)2)y—M—(C(Re)2)r—, RgRg—CH—

M—(C(Re)2)—, or

Het—(C(Re)2)—W—(C(Re)2)—;

Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl carboalkyl of 2-7 carbon atoms,

(C(Re)2)p N
e

(C(Re)2)p

R7——(C(Re)2)s—N N——(C(Re)2)r— >

R7—(C(Re)2)s—,

R7—(C(Re)2)y—M—(C(R¢)2)—, RsRg—CH—

M—(C(Rg)2)—; or

Het—(C(Re)2)g—W—(C(Re))—;

Rs, and Ry are each independently —(C(Rs)2)/NRgRg, or —(C(Rs)2)r ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;

Q is an alkyl of 1-6 carbon atoms or hydrogen;

a=0 or 1;



x=0-3; Y=0-1; z=0-3; or a salt thereof. [00151

The present invention is also directed to a nethod of
wayoshemspei ng a conpound of formula (VII1): (EE2US2005001384

PGR Z\ACN GNR4 (VIII), conprising the steps

. %cténg a conpound of formula (1): PG Rl LG

\A CN G N RS (1) WO 2005/070890 PCT/ US2005/ 001384

wi th a nuktlegphilic reagent of formula HZ-(CH2)n X; or
b(|) reactlon%a conpound of formula (I1): R O PG

m is 0-3;
p=2-4,
q=0-4;
=1-4;
s=1-6;
u=0-4 and v=0-4, wherein the sum of u+v is 2-4;
x= 0-3;
y=0-1;
z=0-3;
or a salt thereof.

[0015] The present invention is also directed to a method of synthesizing a

compound of formula (VIII):
(CH2)p-X
e
PG\ Ry z
A - CN
AN
G N
R4
(VIID),
comprising the steps of:
a. reacting a compound of formula (I):
PG R4 LG"
A - CN
AN
G N
Ra

)



(1), wth a nucleophilic reagent of fornula

HZ-(CH2)n X to forma conpound of formula (I1X): R O
WEH0BI7089A CN / (CH2)n X G NH R4 (I1X); and BCT/U¥2005/001384

cyclizing the conpound of formula (1 X) with a reagent

of f QritRl Rcle MG redRnidrdshiue HNeCRYNEOuNd of formul a

(M11). wherein LG LG, LG, PG, A G R and R4 are

as def i neBabgvectingagompauad obformiR(D: 0 or S n is 0 or

1, and X can be cycloal kyl mf 3 to 7 carbon atons,

which may be ogid onally supstituted witly one or nore

al kyl of 1 to 6 carapn ato [

pyridinyl, pyrimdiny™N

pyridinyl, pyrimdinyl,

optionally nmono-, di-,

substituent selected

hal ogen, al kyl of 1-® carbopf aton#®\ al kenyl of 2-6

carbon atons, al kynyl of 2-§6 carb6h atons, azi do,

hydr oxyal kyl of 1-6 carbomr,atons, hal onethyl,

al koxynet hyl of 2-7 carbon at , al kanoyl oxynet hyl

of 2-7 carbon atons, al koxy of”’1-6 carbon atons,
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b(ii). cyclizing the compound of formula (IX) with a reagent of formula
POLG’ to produce the compound of formula (VIII).
wherein LG, LG’, LG”’, PG, A, G, R and R, are as defined above, and Z can be
NR’, O or S, nis 0 or 1, and X can be cycloalkyl of 3 to 7 carbon atoms, which
may be optionally substituted with one or more alkyl of 1 to 6 carbon atom groups,
or is a pyridinyl, pyrimidinyl, or phenyl ring, wherein the pyridinyl, pyrimidinyl, or
phenyl ring may be optionally mono-, di-, or tri-substituted with a substituent
selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl
of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,

carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
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wherein A is a pyridinyl, pyrimidinyl, or phenyl ring; wherein the pyridinyl,
pyrimidinyl, or phenyl ring may be optionally mono- or di-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,

hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms,
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with a substituent selected from the group consisting of halogen, oxo, thio, alkyl of

1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,
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wherein LG, PG, A, G, R; and Ry are as defined above.

(ID

DETAILED DESCRIPTION OF THE INVENTION
[0017] The compounds of formulas (I), (I) and (VII) can be readily prepared
according to the following reaction schemes or modification thereof. In the
following reaction schemes LG, LG’, LG”, X, PG, A, G, R, and R, are selected
from the groups defined above.
[0018] Scheme 1 illustrates preferred embodiments of the method of preparing a

4-substituted quinoline compound.



PGA PG O A orthoformate A°. NC ,k LG+ G NOEt G/ NH2

(rv)y (r1rr)y (v PAARLOR LGPG R LG ANA ALG
WERHWSIDSRCGA CN POLG 3 A1 *CN G R4 H PO G/ NeCNU$300£801384

Ry NRA PG A NC orth< oforma O te +LG NC~-LG G NH2

\ OEt Kdh¥he1(V) (VI) [0019] In Scheme 1, LG LG, LG',

PG A G R and-R4 are as dehki ned above. [0020] The

qui nol i ne conpoun&s,o0f _the prgsent inverfi,on _have a

pr ot ect:\n% g[ oup (P9i>§;|§%tc O PPERE he g@\
consi S¥irguef  of| acyT, ) -, EtOC(O) & ““Fie,

trifluoroacetanilde, Troc, Phedo#? benzam de, Teoc ‘dnd
cyclic imdes such as pthalimde, maleinde and
2,5-dinethyl pyrrple at the substituted A attached to
the 6-position of the quinoline ring system [0021]
The nmet hod of preparing qui noline conpounds of the
present invemiiono has multiple dngtl net advantages ie

PG..

over previ: mj%g;s pOler r"éﬂar 'ngl_qui olpou@e ~CN
conpounds. i gniticant| yh t|enper at ur )
(e.q. ZSOCC) cyel i mation |stép Ts Motwvnequired %o t?’]e o

present met hod. In addition, thg present method
generates littletor no i nsol ubl e and vi scous tars; and
the formation of| deconposition products is m nim zed.
Furthernore, thel current nmethod reduces the nunber of
steps required to preparegthel desired quinoline

COﬁ'pOUﬂ?]GSA: '022]+Th tHod depietsstat n ﬁg@eine 1

shows t hat pound of férmila (11) can be co‘r‘fverted
to a conpdund 8f forqula C%) yig formation of
internediate (VIY). However, the intermediate of

ol Ve PSRk % K P Sh ek ek

vari %MOW@Q\Q%IQ@ Q&%QOIP @6%&@%@@Q§%n have a protecting
group (PG) selected from the group consisting of of acyl, CH30C(O)-, EtOC(O)-,
Fmoc, trifluoroacetamide, Troc, Phenoc, benzamide, Teoc and cyclic imides such
as pthalimide, maleimide and 2,5-dimethylpyrrole at the substituted A attached to
the 6-position of the quinoline ring system.
[0021] The method of preparing quinoline compounds of the present invention
has multiple distinct advantages over previous methods of preparing quinoline
core compounds. Most significantly, a high temperature (e.g., 250°C) cyclization
step is not required for the present method. In addition, the present method
generates little or no insoluble and viscous tars; and the formation of
decomposition products is minimized. Furthermore, the current method reduces
the number of steps required to prepare the desired quinoline compounds.
[0022] The method depicted in Scheme 1 shows that compound of formula (II)
can be converted to a compound of formula (I) via formation of intermediate
(VII). However, the intermediate of formula (VII) can also be isolated.

Therefore, this method allows a quinoline compound to be formed with a variety



of | eaving groups at the 4-position. These quinoline
conpounds can then be further substituted by reacting
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Such al ken noi eties may exist in the E or Z
config gﬁheﬁthx%ﬁ t he conpounds of this invention
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The term “alkynyl” includes both straight chain and branched moieties containing
2 to 6 carbon atoms having at least one triple bond. The term “cycloalkyl” refers
to alicyclic hydrocarbon groups having 3 to 12 carbon atoms and includes but is
not limited to: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
norbornyl, or adamantyl.

[0028] For purposes of this invention the term “aryl” is defined as an aromatic
hydrocarbon moiety and may be substituted or unsubstituted. An aryl group
preferably contains 6 to 12 carbon atoms and may be selected from, but not

limited to, the group: phenyl, a-naphthyl, B-naphthyl, biphenyl, anthryl,



preferably contains 6 to 12 carbon atons and nmay be
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Prefer eéteroaryl group contains 8 to
12 ca¥ droh. zi’qufngly a bicyclic heteroaryl group contains 8 to 12 carbon atoms.

[0030] For the purposes of this invention the term “alkoxy” is defined as C;-Ce-
alkyl-O-; wherein alkyl is as defined above.

[0031] For purposes of this invention the term “alkanoyloxymethyl” is defined as
—CH,0C(O)R, wherein R is alkyl of 1 to 6 carbon atoms.



[ 0030] For the purposes of this invention the term
"al koxy" is defined as Cl-C6- al kyl-O; wherein alkyl

w0 2008970sed | ned above. [0031] For purposes of tPCBHUS2005/001384
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defined as_ a HO noiety. Furthernore, for purposes of
t hi s 2kpERrdn the term "hydroxylal kyl" is defined as
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i nvemoiatn Fushemmrenforiparppessiod thinipventien thefterpie dydrexyalkyl” is
Ph- - PRk mb 203 % e a8 o a8 Btbons.
ando'%o@ §PII?§/ g%aﬁ Ir"é%@f @gr %&Egl?eeat%%}ggmﬁ ﬂﬁ@%ﬁg or two
al kyl[0036) Hpspurgiaesifithis inweratiok ylie tednaitenzoylaiingd iSddmed ans
and the gr S may be the same or different. The
ter ngﬂ‘qggﬁ)glgﬁkVPlﬁﬂgnpal kyl " and "di al kyl ani noal kyl "
ref efoes9) TRORAhKIthGHELRPlamiHs” dhdtdialkyddhing” B & mEietiad with
one or two alkyl groups (the sanme or different
bondetk ergwp lkyhgroynsgehsrein berplki dbpiniis] tofy aghome ang the groups
al ky : c & G ak LAY Ynd
di al bﬂ?g%ﬁﬁga%l&éﬁJlﬁﬁg?té%p%%ﬁgilgé%gfl&% to %g cgrbon_
at ontdialkglaminehlkyl” aeferto aloaydlkylonioo ynddialkylgmingfmoiéties mith one

o, 0 Lol P BB Frp B
attached to an alkyl group of 1 to 6 carbon atoms. Preferably a dialkylaminoalkyl
moiety consist of 3 to 10 carbon atoms and a alkylaminoalkyl moiety consist of
from 2 to 9 carbon atoms.

[0038] For purposes of this invention the term “mercapto” is defined as a -SH
moiety.

[0039] For purposes of this invention the term “carboxy” is defined as a -COOH
moiety.

[0040] For purposes of this invention the term “alkenoylamino” and
“alkynoylamino” are defined as a -NH-COOR moiety, wherein R is alkenyl or
alkynyl of 3 to 8 carbon atoms.



noi ety. [00391 For purposes of this invention the term

"carboxy" is defined as a -COOH noiety. [00401 For
w@oososmsso of this invention the term "al kenoyl POT/II82005/001384

and "al kynoyl am no" are defined as a - NH COOR nvi ety,
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term "al kanoyl am no"” is defined as a - NH OOOR nviety,

}{\/(Al er lé?WR“Agldar isyiradigal of the fsmplarPHan at ons. [ 0048]
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For RHHRASEE a1 rhdita of §Btﬂ1!iﬁrba@lfyl kddecal €MD 6 carbon atoms;
"al kyl sul finy m& is defined as,.,a, R SO radical, V\,he[

R |§foWe§IeK§‘PP1P%‘6FIE‘éq bug arepot imiged g, a56l. Rfoganyl butyryl,
Al kylsgil 03 tb, is a RS02- radical, where R is an
al kyI radical of 1 to 6 carbon atons.

Al kyl[Q;(MD] di«bapnr;j@ps ofl thie myestignfthgtgrm tdkylsulfinyl” is defined as a

| k
al ky - (55}84? er%]?\ 5arl%$q§ écabotr 1a% aldn am%r E\ll?lﬁullfﬁnyl

an al on atons,
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of 21{11(2 161fcar b%n ?ﬁ orrlB lfres%ectll vei , _
ylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are R'SO,NH

radicals, where R’ is an alkyl radical of 1 to 6 carbon atoms, an alkenyl radical of
2 to 6 carbon atoms, or an alkynyl radical of 2 to 6 carbon atoms, respectively.
[0050] The term “substituent” is used herein to refer to an atom radical, a
functional group radical or a moiety radical that replaces a hydrogen radical on a
molecule. Unless expressly stated otherwise, it should be assumed that any of the
substituents may be optionally substituted with one or more groups selected from:
alkyl, halogen, haloalkyl, hydroxyalkyl, nitro, amino, hydroxy, cyano, alkylamino,
dialkylamino, alkoxy, haloalkoxy, alkoxyalkyl, alkoxyalkoxy, oxo, alkylthio,
mercapto, haloalkylthio, aryl, aryloxy, arylthio, heteroaryl, heteroaryloxy,
heteroarylthio, acyl, -CO,-alkyl, -SO;3H, -SO,NH,, -SO,NH-alkyl, -SO,NH-
(alkyl),, -CO,H, -CO,NH,, -CO,;NH-alkyl and -CO,N-(alkyl),.



[0050] The term "substituent” is used herein to refer

to an atomradical, a functional group radical or a
worpioshywse@di cal that replaces a hydrogen radi cCedT/US2085/001384
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anot her atomradical, a functional group radical or a

moi eflereafifr helproteqiiag ETouR GRLRe TEMBKidn Gutiahieprafeptjng groups are
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this invention, the term"protecting group"” refers
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expos&gekeh®. reagents or conditions to transform or
react another part of the nolecule. Thereafter the

pr ot d845#hFogthe Hf?S@éWVB@IOPeWB%%Ipm%W%P@S;?Feo‘t @€tli ng

aci d Ami @B rbd) PhA4E, benzamid
aci d- ag I €, V%ase(zbrabl ?d &lﬂgﬁg)tagé}énﬁovaél e, or ehzamice,

r enmoatd mdwmde:rmn@sswélas pihalithide.onaleimBlecand @, Sedimetylpgmole. In
Protecting G oup a Wiley, pp.

218- 288P r(s% %fm t t%gﬁo%g%rg%g&igaéﬁer ein by

r ef eneusse The G&ﬁﬁﬁhm&sﬂdf thib @vpritaemly comtu@nhiagmmetic tabdnmatom
protecting groups, are of acyl O-, Et O -,
Froc 24 mey thyd giys sist ‘arﬁeEFQISOWFrécS“"}P%‘?iﬁ“ %gz‘eomers.
TeoC 3P refe¥didohferd dTttaRstsH meﬁﬁm%é‘@xﬂeﬁ‘a%{dlﬂ@{o&hmﬂﬁl

and 2, 5-dinethylpyrrole. In
Ingold -Prelog System. While shown without respect to stereochemistry in

formulas (I), (I) and (VIII), the present invention includes all the individual
possible stereoisomers; as well as the racemic mixtures and other mixtures of R
and S stereoisomers (scalemic mixtures which are mixtures of unequal amounts
of enantiomers) salts thereof. It should be noted that stereoisomers of the
invention having the same relative configuration at a chiral center may
nevertheless have different R and S designations depending on the substitution at

the indicated chiral center.



one preferred enbodi ment, the protecting group is
acyl. [00551 The conpounds of this invention may
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[0057] Scheme 1 illustrates, in part, the synthesis of a 4-substituted quinoline
compound of formula (I) from the starting protected aryl-2-propenamide
compound of formula (II).

[0058] As shown in Scheme 1, an aryl-2-propenamide compound of formula (II)
is treated with a phosphoryl halide through a Bischler-Napieralski reaction, which

results in a compound of formula (1) that is halogenated at the 4-position. See
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(V) NO [0057] Schene 1 illustrates, in part, the
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r ef els@g@ltedfqgrnogn@@ﬁ@mpseg@sqf p,cﬁ@ﬁygq;]arg?uqt pkacid, such as

Bi sc

AN S RN, g i
i so Ih afifhabroaceticl aoid, mgl afrmnleb;b’mluslyagehe@‘ fgrmyﬂa HZ4GHpeX, wierein
with _eit t

77 B SRS B e PR e SR bF bt toohyb G 7afen Boms,

pr ot edi@dna YeldphOQUY Bstitied Gdth dae of kbiehitityl 6iéBth6adrHoﬁ atom
forma 4- substituted qU|noI|ne|r11he res
cat algjaups oaEUFdiEYL BaEyding, erpheayl ripg, wharap f &aﬁlg inyl,

aci d r%é,{du@'l R BRenYiSHeQRdY 1Rf dpténan Yrgih@-c bi- er |tﬁ-s§l§éhﬂ1ted with a

sulfu acid or “trifluoroacetic aC|d,
nuc| edphiuentseleeted om thef group qepsistingpf hdpgepy alwl oe‘vlhér@rhern

Zyg?gl&bolnﬁsy%}lﬁ oyt & 226 catbonlhrdufs, Bk 2.8 vﬁrb&%&t&%s 48ido,

opt i ap@bkyallslbBI-6 batb@aﬁhwmi Ihalomethw alkm}mediykyf 2-Bfarbort o
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alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy,
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy,
phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms,
dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino
of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8
carbon atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalkyl of 3-8 carbon
atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon atoms,
N,N-dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon
atoms, N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and
benzoylamino, or X can be a bicyclic aryl or bicyclic heteroaryl ring system of 8
to 12 atoms, where the bicyclic heteroaryl ring contains 1 to 4 heteroatoms
selected from N, O, and S with the proviso that the bicyclic heteroaryl ring does
not contain O—O, S—S, or S—O bonds and where the bicyclic aryl or bicyclic
heteroaryl ring may be optionally mono- di-, tri, or tetra-substituted with a
substituent selected from the group consisting of halogen, oxo, thio, alkyl of 1-6

carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,



pyri mdinyl, or phenyl ring may be optionally nono-,
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dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms,
N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino, T is
bonded to a carbon of A and is:
—NH(CH2)m —, —O(CHz)m —, —S(CH2)m —, —NR(CH2)m —,
—(CHy)y— —(CHz)y NH—, —(CH3)m O—, —(CH2)y S—, or



al kyl am noal kyl of 2-9 carbon atons,
N, N- di al kyl am noal kyl of 3-10 carbon atons,

woka@bkyisaom noal koxy of 2-9 carbon atons, PCT/US2005/001384
N, N- di al kyl am noal koxy of 3- 10 carbon atons,

Mer capt o, _gpgh, PRIRZOYind M i96n &ﬁb%tﬁt@ﬁ' Ry BrifigastiaGAknyl
havi ng thgq f(za):)rm ayn o1 1 L \R,heryel nﬁ%aﬁ?? ring

pyri gmw, i-pyrtiisitestingad, Wl@Ta th@ﬁwnt selestpd fiombthegrpup gensisting
pyr i . o
o3t § S paen, B oF ) BlcEebn alne BAIGRY or bR AICR, alynyl of 2-6

sel echardon itommatzide, lgfdmxpalkp o§ i $tcarbgn atbomis AHabogeathyl, aaﬂkoyymethyl
of 1- arbon ato kenyl . o 6, car.bon at ons

o1 ky 07509 o o dotetivg S 215 ctoRT P ER TRy Bt 56 carbon
1- 6 GQRHROAKALRES, 1-adreuBdidiyd, hycﬁb?lwti‘imiﬂfdméthyﬂfcyﬁtﬂmtro,
carbon atons al kano onymeth | of 2-7 carbaqgn atons,

al kox§rbexy, sarboadeoxy §h2 A Caiken atamk,mbﬁ?llsylaf 2-T1cagpop atsn
at Omgherl&xg g‘rﬂg‘%ﬂl tﬁlﬁbﬁelnb‘)gf Bé}ﬁgfyl;l}’genzﬂ}’ﬁﬂﬁo aldylahfino of 1-6 carbon

car boxy, | koxy carbon atons, carboal kyl
of Za%nsadlblkmlamtmmﬂ tcp hbmb«yn atqmenlydnylammwbmnlemym

e N e AT oS gl Ls Sy B

phen ytlk@mymmn@ 6%y kabbmaioms Ickxamll@rrmﬂm7 cdrbdin dloragr bon
at ons, oylo%m no of 3-8 ca

a1 Ky PR Kol SSE AP O 2L AP RS-
2-7 %ﬂ(&fﬁﬁf‘ndﬁf@ﬂ@f 2 2 @Efrﬁlﬁ?&t&ﬁ’&( mhlﬁiéhky%mﬁoaﬂ(y‘l} af D00 carbon

atons, = am noal kyl 1-5 carbon ato
N- al mgqnunNr@Banlqnynoaéifoxz o2 eaarb@hata%%N dipllylaminoalkoxy of 3-10
d| al noal
o ARG, A SAEAEE Lo - or et
N N- m\btafolam fing what klmmyteafaryiB nﬁ@ccummmdtlmmqatm st;bptledm from

and Ef%?rﬁq& the ao&_& % tﬂdﬁéjt EP{ESIO TR o%g Rﬁ%&ﬁé ?}?—O S—S,
( CH%} B0 héAdS) i Nitere the(}@lfé?-a l(ﬂn 1sc(p€ibi251]§’lnﬁm0 or di\dbstituted
2005/ 070890 PCT/ US2005/ 001384 - ( CH2) and L js

uns ubgihts sebtiseenpielasted fiopge 5@“%"%’@%% ° }ﬁafr‘?éelhﬁﬁ% thid, alkyl of
di -, 19 clfdn aBdHRS hikédd Gb- Wcirbonaat&HP aiyh1@nb- 63:%%%9 tilifégus azido,

fromthe group ¢onsi'sting hal ogen,™ al kyl of
car bapdrakyiiey] ofil-k earyon g6me hﬁlomaﬂlbb alkexyoreshy! of Xy sgrborpgtoms,

2- 6 far b n_at dlg< )gj

. RSB 21 AN S Bl B o

al k anw&mm&my hy@éxyzm}lusmniemyl ayanopnitra, ckbiyy, eirbdalkoxy of

carbon atons, al kylthio_ of 1 6 carbop ato tlwng

tri f Rubtaheeeiaps, © L ofg-{ F5bonalppH R en"é&rlr’gw ﬁ‘%f”‘y’

2-7 %@1‘12*39{‘ bﬁ'lz?l[@mn@?d’ll%@ﬁb%?/ bf 06 cébdn £8MEARIBIARK0 of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,
carboxyalkyl of 2-7 carbon atoms, carboalkoxyalkylof 3-8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N,N-
dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms,
N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino.
[0060] In another preferred embodiment, the phosphoryl halide used in the above
Bischler-Napieralski reaction is phosphoryl chloride.



phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, am no,
al kyl am no of 1-6 carbon atons, dialkylamno of 2 to

wd 2006ardsen at ons, phenyl am no, benzyl am no, PCT/US2005/001384
al kanoyl am no of 1-6 carbon atons, al kenoyl am no of

3-8 (W@F @0@6@?@%% oniuL( wRemloand EQvn‘ig grauSis @a4u9e Atodt G WBgroup

car boxyal k car bon at ons car boal koxyal kyl of

3.8 ofatows it embe cmmmnwrg@d that Jepaxts Bunga %'hﬁﬂtutr@n or
al Kyl , suitable b

N SRR b, £t REARRaGMIR suiable leaving groups may be
N- aI lhylloaﬁbnph@lldooumesbﬂ @toSylcarabioflatet ons,

NNV GhRblCtL 2ot ey o Sad Doy R 000, 3 g

6- MeNRRBEAs sl e hdthe 1 |tﬁ%ry1/fﬂe§rﬁpénbﬁnd&&bﬁp&afd)df forinty (I0)
contains 1 to 3 heteroatons sel ected from N Elgé]é’and

S, wimay be REPRESbY WiopHEACtioR@aihEeRy Bdeytribed inth

cont &i S, or SO bonds, and where the

het eF%SQngﬁ er Cr?a Is optionally nono- or di-substituted
wi t h Seshemeokst it uent sel ected fromthe group consisting
of hal ogen, oxo, thig, alkyl of 196 carbon atons,

al kenyl of 2-6 carbop atons, al kynyl of 2-6 carbon
atons, azidof hydroxyalkyl of 1-6 |carbon atomg,

hal onet hy’l‘C\/g‘hKOﬁ(yrxm hyIN 2-7 carlbar ¥y,

al kanoyl oxymetlqyb of | 2-e6 ohcat qns, al koxy @d NH;
carbon atons, alkylthio of 1-6 carjbon atons, hydroxy,
trifl uoronet hil , cyamo, nitro, carboxy, carboal koxy of

2-7 carbon at car boal kyl of 2-7 carbon atons,
phenoxy, phenyl, thiophenoxy, benzoyl,-benzyl, am no,
al kyl am no of "1 6 carbon atjons, din@? yl am no of 2 to

12 cagpo henyl am noyz=de ani|no, Y cl
al kanoyl j/M\S /\E; Y | alck noyP%ni néN CN
3-8 cam t:orrs aI kynoyl alm no 3 8 ¢arbon ato N/

car boxyal kyl "of 2-7 carbon [ate® O8r boal koxyal k§? of
3-8 carbon atons, am noal klyl of 1-5 canbon atonms,
N-al kyl am noal kyl of 2-9 carbon atonms, N, N

di al kyl am noal kyl of 3-10 carbon atons,

N- al HWGa]ﬁSnbaiﬁd@ﬂlystmﬁesbné)pamwatyUQ ftatrmm,ryl -2-propenamide

oo e AR 5o o B SRR oL B Bled b ine

enbodbfphlind of kempfagpphoryl hali de used in the above
Bi schl er - Napi eral ski reaction is phosp hor%gg | ori de.

WO 2d05b AsshevpanSchepodsyieningyare feaeied it ebses
Of tg)lreg)aferﬁ R)hhfﬁﬂd 185, 1168 Yty O hdhRes aR therd &Qﬂérﬁe@’gm&l&e

Gf "atons fhat can be charged or unchar
that mtelp&amsom;nundg(ea; Sybwadetylmpmpholine to piogise avedent

gfgatyégﬂr‘lrﬁ%}mg‘é* of W?ar@g E{%ﬁlg‘ﬂeat ﬁscql’ler-%\yast/)]tegakfik?feaa{ﬁ\ﬁ' Q&tment

a tridfideatyd-2-propenamides with a phosphoryl halide (e.g., phosphoryl chlorlde)

results in 4-halogenated quinolines (e.g., 4-chloroquinolines).



[0062] In a preferred enbodi nent, the | eaving group is
nmor phol i no. [0063] As shown in Schene 1, the

w@eos/08pr openam de conmpound of fornula (11) PERFUE®0S/001384
prepared by various reaction pathways, as described in
t he fsohen@di Ng Schenes 2 and 3. Schene 2 0 Ac.
NCl-AN') + ACNH I \ CH(CEt)3 (OCEt)3 NH1 ( L.O EXO/

N CEt EtO 0 O1J cdo Ac. NC|] ~ON" 0 C ~
P(I:lEJﬂN\N;&l (I:|3 HN NJ\\"'\(P Hc
Et0 / ~ 1t e®C% e pat hyay
to foEr aryl - propena ' d of formu P
(11) follomed by the synthe&’sfNa 4-{hal ogenat®d

qui nol i ne onpound of fornula (1). [0065] As shown in

Scheme 2, afylamnes are reacted with orthoformate to
prepare arylform 'dates he arylform i dates are

t hen copdensed w ftive met hyl eng. ¢ npounds (e.qg.,
cyanoacet rpho |ﬂ§i§ QMEdEEhLyF Sropenani des
of formylg Bischler-Napléba Pski

reacti on, treatne t of thg aryl -2-propenam des with a
phosphoryl halide (e.g., phosphoryl chloride) results
in 4-halogenated qui nol i nes

4IRS S B1e T atopsTenE S e Iss G PR

ﬁc hOe F@mﬁou@id of Nienh1aNB llowdd@yltRe dyknbbiédf Fhd1Szenie LbibbIthe
compound of formula (I).

[0067] As shown in Scheme 3, active methylene compounds (e.g., cyanoacetyl
morpholine) are condensed with orthoformate to produce alkoxymethylene
derivative compounds. These alkoxymethylene derivative compounds are further
reacted with arylamines to give aryl-2-propenamides of formula (II). Througha
Bischler-Napieralski reaction, treatment of the aryl-2-propenamides with a
phosphoryl halide (e.g., phosphoryl chloride) results in 4-halogenated quinolines
(e.g., 4-chloroquinolines).

[0068] The following examples are set forth to aid in an understanding of the
invention, and are not intended, and should not be construed, to limit in any way

the invention set forth in the claims that follow thereafter.

EXAMPLE 1
[0069] Synthesis of 6-acetamido-4-chloro-3-cyano-7-ethoxyquinoline.

[0070] Preparation of 4-cyanoacetylmorpholine.

[0071] A 4-neck 500 mL flask was charged with morpholine (77.0 g, 0.088 mol).
Ethylcyanoacetate (100.0 g, 0.088 mol) was added. After addition, the reaction
mixture was stirred. The mixture progressively turned yellow to clear. The
mixture was heated to 100 to 110°C for 3.0 hours. A solid formed after cooling
to room temperature. Ethyl acetate (150 ml) and heptanes (300 ml) were added

and the mixture stirred for 30 minutes at room temperature. The solid was



H/~\ EEONEON 0 O AC NH[NC]”™ CH(OEt)3 NC-N~
EtO NHp | Et0~0 ~- ~O [0066] Schene 3 illustrates a

wae emenspat hway to form an aryl - 2- propenan de PCDUPDOFC)1384
of formula (I1) followed by the synthesis of a

El halﬁﬁ&%@@é } 66k 9813 Bo1 b0 eldf GPQUShoaInfobialihe) (HIYMR: 5

own in Schene 3, active methyl ene
corrp()DMéF@ {2482 (s, euASdday ) 338 (WhHl: Ad @y 2D-
condensed with orthoformate to produce al koxynet hyl ene
derivative conpounds. These al koxynet hyl ene derivative
conp@aMmap Peperafiorr dftpespenangidet ed Wi t h arylam nes to give

o el SRRk Sk b A gotoe .21

aryl 420 0470861 Eamlﬂls@mgroommdwmmmj iThe flask Was,
phosphoryl loride) results in hal ogenat ed

qui netvipieed Wl(heanglgltat% BRmRsceRRieTae Nagwfectpn 0| mixfEe was
fol | qui eﬁﬁq{rg of Bfredl REdhs bPrRING drfhoffimate (7.8 ml)

under st angl ng o i nvention, and afe not intended,
and siheeddidnaftemnehowrs the sesdnd pastion of triethyl asthgfopmste (1.hal)

t t t I
e St B hfblic b &) gl 0Pk deittomte - m
FOS% Sﬁaa gadéo %efi&lsﬂﬁﬁgf SBZlﬁlySﬁ nas Hel@tdBIRY cﬁmn'hm Idioim’.e Brown solids
reparation o cya 7
%3 e she <2 i Sbanay it AP SR G e
( 77 QP/Q (2xq 51g§,§ar{min)ed to %HW by e9198G81aRpS Bhé a&ﬁe@ccﬂnpound 'H

was ad fter addition, the reactio
m xt NMRV&@MSONB)G@ 69'I(ﬁ,elH)1 $DAtsel 1B.St0ds | MoV $2 1(44 rlﬁlé»d5 86

Y S0 3Tl Sa Dy Pl REaBERedle a1, °

Eoomten‘perature Ethyl acetate (150 m) and heptanes
300 m) were added an h xture stirred for. 30
mi nui@54hPrerashen ety ?f"tﬁio dchlpro-3 'WaP‘HB woxygyinoline.

200 5/ &77@?3 99 a%qécké%%q{él/ 3 gtﬁ)‘ﬂppefi With@h ﬁgﬁtatt& lgi'\r}g&aﬁﬁa pRolk,

(71%yield) of 4-cyanoacet hol i ne.
( DVSEoulishsed amizm(rggen Drgtectign Ws qhan'geQ pgopergmgga ((2ng 5;[5.5 mmole)

3.45 aﬁcﬂuspé_ryded x[noa(c):gtgllltrP d ﬁ%%l)at T&%&Rr@&?&%@ﬁ‘t@&) 65 °C and
phosphorus oxychloride (2.57 g, 1.56 ml, 3.0 eq, d=1.645 g/ml) was added
dropwise over 2 mins. The mixture becomes clear and deep red within 30 mins.
The mixture was held for 14 hours and then cooled to 0-15 °C. Water (5 ml) was
added keeping the pot temperature < 20 °C. The pH was adjusted to 8-10 using
either 8% aqueous potassium carbonate or 50% aqueous sodium hydroxide. The
mixture can be treated under various workup conditions listed below:

1. The organic solvent was removed on a rotary evaporator. Toluene (20
ml) is added the mixture stirred for 1 hour at room temperature then filtered and
washed with water (25 ml) and heptane (2 x 25 ml). The solids are dried overnight
at 55-60 °C with full vacuum to give crude product.

2. Alternatively, isopropyl acetate (30 ml) was added and the mixture
stirred for a minimum of 30 mins. The pH was re-checked to make sure it

remained at 8-10. Additional aqueous potassium carbonate may be added if



[0073] A 4-neck 250 nlL flask was charged with
4- cyanoacet yl norpholine (7.21 g, 0.047 nol), aniline
W@ 1@s5070390 0. 051 ol ) and | PA (72 nlL). The fl askCmEs2005/001384
equi pped with an agitator, thernocoupler and N2
pr ot Aead i9plefde GAShed WHB water (2 x
fi rs;a&;g Sg{:&hrﬂl:ege ﬁsﬁﬁf %i?t&tlerll et hy I S Fhofor mate (7.8 (
m) 30ad) amld:@dc (38fmr Tothe orgame phasn avag e@d@d dilisp geli68 A3Qbg) and

;LIOS hbeyﬂmﬁﬁlﬂ? S r matne;m ftrg&omnmo r i et%fw1 ¢ wal fiftfred and

orth Q&faﬂi’eﬂﬁilﬁa 1§o¥)r(ﬂ)yDic):tateV(la&ma)d'ﬁlEdorgaTinEphasﬁ5wkst qongentrated to
sol ution was, held to 80C, f 21 _hout

e}
f or mIBMSIS{REIVE 5 FRMROYDY- W%‘r‘fﬁ%?tﬂf‘ﬁﬁé AR5 pppter
ver e jfhhldtRS ftthe pR&ed With | PA (2xI5m) and dried to
give 8.43 g (51% vyield) of the desired conpound. 1H
NVR: S (DVMBO-d6) 10.69 (d, 1H); 8.93 (s, 1H,), 8.30
(d, 1H), 7.82 (d, 1H); 6.86 (dd, 1H); 4.13 (g, 2H
3.61 (m 8H); 2.07 (s, 3H); 1.37 (t, 3H). [0074]
Preparati on of
6- acet am do- 4- chl or o- 3- cyano- 7- et hoxyqui nol i ne. [0075]
To a 3-necked 50 m fl ask equi pped with an agitator,
tenperature probe, condenser and nitrogen protection
was charged propenam de (2.0g, 5.58 mmole) and
suspended in acetonitrile (16 m). The m xture was
heated to 60-65 C and phosphorus oxychloride (2.57 g,
1.56 M, 3.0 eq, d=1.645 g/mM ) was added dropw se
over 2 mns. The m xture becones clear and deep red
within 30 mins. The mxture was held for 14 hours and
then cooled to 0-15 T. Water (5 m) was added keeping
the pot tenperature < 20 T. The pH was adjusted to
8-10 using either 8% aqueous potassi um carbonate or
50% aqueous sodi um hydroxi de. The m xture can be
treated under various workup conditions |isted bel ow
1. The organic solvent was renoved on a rotary
evaporator. Toluene (20 mnm) is added the m xture
stirred for 1 hour at roomtenperature then filtered
and washed with water (25 m) and heptane (2 x 25
m ). The solids are dried overnight at 55-60 Cwth
full vacuumto give crude product. 2. Alternatively,
i sopropyl acetate (30 nml) was added and the m xture
stirred for a mnimumof 30 m ns. The pH was
re-checked to nmake sure it remained at 8-10.
Addi ti onal aqueous potassi um carbonate nmay be added if
WO 2005/ 070890 PCT/ US2005/ 001384 necessary. The
| ayers were separated and the organi c phase washed
with water (2 x 30 m) and brine (30 m). To the
organi ¢ phase was added silica gel 60 (30 g) and



the m xture stirred for a mninmum of 30 mns. The
m xture was filtered and washed with isopropyl acetate
W@ 3@snot890 The organi ¢ phase was concentrated tBCT/US2005/001384
dryness to give crude conmpound. This workup still left
smal hyaaRyes.A®{Epakar inpurities in the product. WO
2005/ 070890 PCT/ US2005/001384 WHAT IS CLAIMED | S: 1.
A net hod of preparing a 4-substituted quinoline
conpqund AGHAKIdSIIPpgephiies a SEbptitafed qehoﬁﬂmmommﬁding the
of the following formula (1l PGVMACNLG GN
H Rateppf 5eactwgtar?oalp?@ég>é He f%‘io"\‘"é& forrwaBs G 3, wherein
LG is halo, to provide g conpound of.the follow ng
formula (1): PGR LG ) wherein; LG
is a l|leaving @?QQP sel ected fromthe dfoup consisting
of norpholino, 0-ARg Q- t os§ ate; LG is a
i 3 p contBsting of
nor phol i no,  o-nesyl, i late and hal ogen;
PGis a protecting g ect ed Jromthe group
consi sting of acylg *NEt OC(O) -, Fnoc,
trifluoroacetam de, Troc| Phenod, benzam de, Teoc,
pt hal i m de, mal ei m de ang42,5-dinethy|pyrro|e;

1)
with a reagent of formula POLG 3, wherein LG’ is halo, to provide a

compound of the following formula (I):

PG R, LG"
\A
CN
/
™
G N
Rs

@)
wherein;

LG is a leaving group selected from the group consisting of morpholino, o-
mesyl, o-tosyl, trifilate;

LG’ is a leaving group selected from the group consisting of morpholino,
o-mesyl, o-tosyl, trifilate and halogen;

PG is a protecting group selected from the group consisting of acyl,
CH;0C(0)-, EtOC(0)-, Fmoc, trifluoroacetamide, Troc, Phenoc, benzamide,
Teoc, pthalimide, maleimide and 2,5-dimethylpyrrole;

Ais O,NR, or §;

R is H, alkyl, alkenyl, or alkynyl; and

G, R, and R, are each, independently, hydrogen, halogen, alkyl of 1-6

carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,



AisO,NR orS;, Ris H alkyl, alkenyl, or alkynyl; and

G R and R4 are each, independently, hydrogen,
whadosgersgo al kyl of 1-6 carbon atomns, al kenyl PET/RSB05/001384

carbon atons, al kynyl of 2-6 carbon atons, WO

2005448899 oPEY dBdh Ah3OalB R ox R bKB B Ehrbary atOifns ,AryBroxymethyl,

carbon atons, al kgn on% of 2-6 carbon_ato
y

hy dr algwethyly alkanoplgris k- %rbora#tkraﬁéwwxw?? -Seeaghon gigmns
at O'T'élé(yﬁdgkqgg%yb DL¥rboh at% 8, a@@wﬁ&ﬁ{emofz @ki&u&%ftbﬂw

n atons, anoyl oxyriet hyl 2-7 carbon
at ormucenoaldmmctwlo»fytfﬁectamoh amsmlbyr@alpbwtbxl @fr8-9 carbon atoms,

L s L

al ky bztrbd)rDatﬁlﬁs ,hik§lsulphinblast 16 @fon asdnisy dlsylbydptionyl of 36 darlon

carbon atons, al ky Isu f 1- t

a1y PO BRAHD 5t GO gatbanort afkgrutionamidh AP carbon
al kegyhs UAHE}QI @ﬂi’f&lﬁmﬁfo *2% &ﬂfoﬁ@ﬂ)msaﬁﬂ@y, trifluoromethyl,

al kynyl sul fonam do of 2-6 carbon atons, dr oxy

tri f nforoomesthoxy, cyang; pmowrw{qqmlkowﬁoycqﬁbana@ms
car b%ﬂ(’)al P?%lclcﬁ%éxy at8%1 %‘thog@r B hﬂﬁ&%n@gnylcﬁﬂ%ﬂ@ﬂdﬁw

car bon atons, Nt hal i m
t h| o) ph&yb mylmobmdzq:dyammm arhlcqudnyldo ok irdranbon atamkmklsy&mm@ of 1-

i al Ry Agmorigepimns OF4 RN s SR REBRLRux-

N- al lgislgaiameyl N-alkyNN-dkal lswinataasny l:arbon atoms, N,N-
N-al kyl - N-al kenylamno of 4 to 12 car Qns, N, N
di al RisHspndaming opf- 1§ carbory afpigs) phenygamino, g’ﬁ% P no,
benzyl am no, , (C(R6KR.Bp / R7- (G R6)2) P-N \

N- ( O R6) 2R~ R 16) 2) Pr—td(RREY C- M ( O R6) 2) k- Y-
R7- (C(R6) 2)g-Y-, RERDFRE) 2)a- M (C(R6) 2) k- Y-, or
Het - (C(R6)2)gW (C(R6)2 Y-; or R ‘and R4 are as

defi ned algqyecag.d (%652;5( RLNH— or if any of the
substituents ISQ or G are | ocated on contiguous

G val nt aﬁa&s@é‘li%%z@%p RS AN

sel e%@g)z y.om the group consi st ng of R6

or R, and Ry are as defined above and G is R,-NH-;
or if any of the substituents R, Rs or G are located on contiguous carbon
atoms then they may be taken together as the divalent radical -O-C(Rs) »-O;

Y is a divalent radical selected from the group consisting of

Re
—(CHy), ' 0 , and ——N ;

R, is —NR6R6, —OR6, —J, —N(R6)3+, or —NR6(OR6);
M is >NR6, —O—, >N—(C(R6)2)pNR6R6, or >N—(C(R6)2)p—ORG6;
W is >NR6, —O— or is a bond;

Het is selected from the group consisting of morpholine, thiomorpholine,

thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piperazine, furan, thiophene, tetrahydrothiophene, tetrahydrofuran,

dioxane, 1,3-dioxolane, tetrahydropyran, and



(CH2)a O, and N R7 is -NR6R6, -OR6, -J, N(R6)3+, or
-NR6(OR6); Mis >NR6, -0-, >N-(C(R6)2)pNR6R6 or
WO bboSO(MRE) 2) p- OR6; Wis >NR6 -0- or is a boneCT/HS1005/801384

sel ected fromthe group consisting of norpholine,
t hi onor phehcpssH,A)Ni onor phol i ne S- oxi de,
t hi onor phol i ne §, - di oxi de, piperidine, pyrrolidine,
aziridine, |pyridijne, imdazole, 1,2, 3-thazole,
1,2,4-thaz i azol e, thiazolidine, tetrazole,
piperazine, uréan, thiophene, tetrahydrothi ophene,
tetrahydrof urigh, di oxane, 1, 3-di oxol ane,
tetrahydropyvﬁn and WO 2005/ 070890 PCT/ US2005/ 001384
(OCHZC}QC»r H wherein Het is optionally nono- or

- S Wihgiein Mt eﬁopﬂlﬁnzﬁ@ﬁiﬂiﬁ) ardigibistimggeronwatblon Rﬁmtrogen with R,
optlonall nono- i -substituted _on carbo
hydr @R§onaly meyajor gsul ?ﬂ:%teg o ATP Kt By SR ?N(M)z’ or —ORs,
d' S %Et%ﬂaﬁy;n%{i’o &%%@%B&Ebd\lantcbrbbﬂ QitHBRAnMR-@Nnt f2aithgal s

-tﬁé %J 5 N(R6) 2, and optlonall%

mno—dc(&)z)sQBsPﬂ @al)2 b N (Ro)2 8B entionadlly mefions di-sybstifuted on a
di val A g
hydr 852{1““%?""8‘?%? dipHeniHipalcd ESQ’B_)Oﬁ RZ)F@_f 2-6
car bon at Rps hydmgényuiyyl offl 62:aﬂ>onat0kmnalhftwh@f2 & garbayedtdayd,

N RS T ST R G T

opti eadbh é/tom§  ERbbk alidyP @ - I BonQEns) pheyl cor bﬂér@gqj’txonally
al koxy of 1-6 carbon ators, trlfluoronet%¥

al ky|swhﬁlw&¢ddfltmons oF EPHSAHIogem AHkox AP Tal-& TR Him fribogomethyl
car bop,;af ﬁﬁ?lam?i'otorf 93 cafbbBdms %élﬂﬁamﬂ@lopmtcﬁbﬂon atoms, mtro

al koxynet 2-7 carbon atons, al kanoyl oxynet hyl

2-7 Gwnbom@t baiwethylkglkqmmethmlfofz %caelmnwmmSaﬁli;ﬁ@yloxmethyl of
hydr g rboa onsy l 1{(}{]1 btolagi lc(a%( at&'gs a?/c?m)‘éaggg&y?tcgmalkoxy

phend6x |op enoxy, benzad

phen)bl‘wcﬁtblor& allbﬁiﬁ,?phleﬂdﬁyﬂ}ﬂlegﬁj tkﬁ)pbqﬂoa}fnbeﬁzogf bdnzﬁl phﬂn&lammo,
atons, or a of 1-6 carbon atons; e Prov
that DewEleEI R AKMOSTERGHIyE SRS g g Datpor ot

nitr Q\Qfﬁr{h@ﬁroﬁwgﬁﬂhe AkG MG AMMSlet§ 3 bouad Rk GR6RADT oxygen
atom R2, 1s selected fromthe group consisting of O
atom through a saturated carbon atom;

R,, is selected from the group consisting of




OR3 RRRO3 3R3 RBER3IR3 R3 R3 W 2005/070890
PCT/ US2005/001384 R3 R3I RBOR3 RBER3O R3 R3R3
wWE2@sRDS 3 R3 R3 (C(R3)2)p R3 R3 0 R3 0 R3rPEN/BS2005/001384
(C(R3)2)r R3O R3 OO /(C(R5)2)u R6, R6 NON
(C(R5)2)v R6 R5 Rs
R Ry O
3 3 R3 \
Rs — Rs
R3 R3 ©
Rs
© o
Rs Ry
— R3 —
R3
(C(Ra)2)p
R3 R3
0 Rs O
R3——S—8—(C(Rs)2) ’ /{>(“\’
R
507 R,
O\ 0
| (R |
/ /Re, RG—N
0 /N \
R¢ (C(Rs)2)y Re
0
N i AN
| gt |
Rse. O , )
o/ o/ | o/
(C(Rs)2lv R N
5



OO0 / (C(R5)2)u R6, 0 OO (C(R5)2)v ON R5 WO
2005/ 070890 PCT/ US2005/001384 0 O (C(R5)2)u S| , RS
WEOBS/0(0800R5) 2),, RS 0 NR5 RS R6 CH2)s J 0 JrC1ZHRI085/001384
(CH2)s J (CH2)s O 0- 0 CH2, RS \H2, RS \H2, R5 R5 Q
- R Q O0O2C\HB, RS \H2, and RS \H2 R5 R5 QU2C
R5 RS C02Q R3 is ifjpdependently hydyogen, alkyl of 1-6
carbon atons, carbojy, carbﬁ\al koxy”of 1-6 carbon
ofy2=7ycar bon atons,
\ (c#

R6) 2) r (C(R6)2)\Q

J———(CH,)s CHp)s—J J/
— , A (CH)—— \ :
J———(CHy)s

0
\
‘é—-<CH2a Rs CHg, Rs CHy,
B
0o
QCC CHy, Rs \CHZ, and Rs \CHZ ;
Rs Rs QO.C Rs | Rs C0o.Q

R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,
carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Rs)2) \
R7——(C(Rg)2)s™N / —(C(Rg)o)—

(C(Re)2)p

R7—(C(R¢)2)s—,
R7—(C(Re)2);—M—(C(R¢)2)r—, RgRg—CH—



R7-(C(R6)2)r , R7-(C(R6)2)p--M(C(R6)2)c--, R8R9-CH WO
2005/ 070890 PCT/ US2005/001384 M (C(R6)2)r , or

woldos@ER6) 2) g W(C(R6) 2)r; R5 is independent | pCT/US2005/001384
hydr ogen, al kyl of 1-6 carbon atons, carboxy,

car boal kopgy @ 5)E—Ca bon at ons, phenyl car boal kyl of

2-7 carbon atons, &VC(RG(%@)GP\ R7 (C(R6)2)p N N

(C(Rﬁ)Ré)rzHefte%«»ﬁw R6J2)r , R7-(C(R6)2)P

M ca n 2
(C( Ro6) %Sr is q@éﬁgﬁrg%d%én%l@&)l L6 cafo 'éﬁimsF grﬁ@:)y )d

W (C(R6) 2 e eath independently
- ( C( ReY &I kdXRORE-6 carbon @t@(nRa))hzx))ﬂ cg@panlkyl 9f 2-4 carbon atoms,

i ndependent |y hydrogen, , fluorine, or
bromine; Qis an alkyl of/ 5@6222‘? on atonms or

Bygr ogen;ZRZr (Q((t)?s)lg)—g—ﬂ 6; k=0-4 N-—n—(DgRi)z)l—a—m IOS4
p= q u and v
wherein the sumof u+v is éc(j}ez}p- 0-3; Y=0-1; z=

0-3; or a ﬁké(h)t;)?_r_?of :
R7—(C(Rg)2);—M—(C(R¢)2)r—, RgRg—CH—
M—(C(Rg)2)r—; or
Het—(C(Re)2)e—W—(C(Ro)2)—;
Rs, and Ry are each independently —(C(Rg)2):NRgsRs, or —(C(Re)2): ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is an alkyl of 1-6 carbon atoms or hydrogen,
a=0or 1;
g=1-6;
k=0-4;
nis 0-1;
m is 0-3;
p=2-4;
q=0-4;
r=1-4;
s=1-6;
u=0-4 and v=0-4, wherein the sum of utv is 2-4;
x=0-3;
y=0-1;
z=(-3;

or a salt thereof.
2. The method of Claim 1, wherein LG is chloro.

3. The method of Claim 1, further comprising the step of substituting the LG’

group on a compound of formula (I) with a nucleophile.



2. The nmethod of Claim1l, wherein LG is chloro. 3.

The nmethod of Claim 1, further conprising the step of
waenpshrisad i ng the LG group on a conpound of POT/IEL085/001384

(1) with a nucl eophile. WO 2005/ 070890

PCT/ ¥S20 OP{QRABRAof Caim D Gurthet thriging @leatepof forfing ther

conprising the step of form ng the conpound of

f or medmapquhd pf foymela BhysPRdsnsing acactivemgdy g eagpound of formula

compgund of formula (N): O NCLG (IV) wth an

aryl torm m date conpound of formula (I1l): PGA\ GN

/I\CEt wherein LG PG A and are as previously

defined. 5. The nethod of Cailm4, wherein LGis

mor pholino, PGis acylNCA i ino and Gis ethoxy.

6. The nethod of C aim 4, ft her gonprising the step

of formng the arylform mdate by reacting an

arylamne of fornmula (V): PGA A\ GNH (V) wth

orthoformate, wherein PG A and G arelMs previously

defined. 7. The nethod of Claim6, wherein the

ar y| with ae ayfapomidite eommoynl of ferpslaIDet hoxyphenyl )

acet am de. WO gg05/ 070890 PCT/ US2005/ 001384 8. The

met hod of CIain1B>therein the orthoformate is

triethyl orthofornmte 9 met hod of Claim1,

further conprising the

of forrmula (I1) by reaf

compound of formula
G

(),

wherein LG, PG, A and G are as previously defined.

5. The method of Claim 4, wherein LG is morpholino, PG is acyl, A is amino

and G is ethoxy.

6. The method of Claim 4, further comprising the step of forming the

arylformimidate by reacting an arylamine of formula (V):

PG
\A

V)

with orthoformate, wherein PG, A and G are as previously defined.

7. The method of Claim 6, wherein the arylamine compound is N-(4-amino-2-

ethoxyphenyl) acetamide.



(V1): O NCLG OEt (M) wth an arylamne of fornula
(V\): PGA\ GNH2 (V) wherein LG PG A and G are as
w@ea@siotnssd y defi ned. 10. The nmet hod of C ai m 9pCTIBI085/001384

LGis nmorpholino, PGis acyl, Ais amino and Gis

et hogy. 1fhe hbiBodBHd1aich 6)fwheled th Srthdfotiatecis risehyD bitlidforehate.
the step of formng the al koxynethyl ene conpound by
condensati ng an active nethylene conmpound of fornula
(1V) 9. O 1k théhdd d)Claivd 1, HurtHet bahiatsingties staphefifernting Gei s
as previously defined. WO 2005/ 07089?‘@]

PCT/ exspprynd obfompula (Hoby reaeingat HkkyBetedens sampeungatioanyia
t he Eﬁ)i ve met hyl ene conpound is

mor phol’i nocyanoacetate. 13. The method of daim 11,
wherein the orthoformate is trfethyl orthofornmate.

14. The method of Caiml1, whgfein the treatnent of

t he conpound of fornulNC (I {th phosphoryl chloride
occurs at a tenperature i e range of 60 to 100C.

15. The nmethod of Caim 1, erein a conpound of the
followng formula (VII1): Rl LG

OEt

(V1)

with an arylamine of formula (V):

PG

Sa

V)

, wherein LG, PG, A and G are as previously defined.

10. The method of Claim 9, wherein LG is morpholino, PG is acyl, A is amino
and G is ethoxy.

11.  The method of Claim 9, further comprising the step of forming the
alkoxymethylene compound by condensating an active methylene compound of

formula (IV):
0]

NC\)]\
LG

with orthoformate, wherein LG is as previously defined.

(v)



\ACN GNR4 (VII) is an internediate fornmed after

the reaction of a conpound of fornmula (I1) wth
wEoSoAssbut before the formati on of a conmpouneicDS2005/001384

formula (1), wherein LG LG, PG A G R and R4 are

as PpieVvi opte etk dft@dm 1116th51§ KERichAdmethylEhedoffipbbnd is

wherein LG is norpholino. 17. The nethod of C aim 16,

wher sopphpligocyanepsstated of formula (VI1) is N-[3-

cyano- 7- et hoxy- 4- ( 4- nDrophollnyI) 6- qU|noI|nyI]

acetam de. 18. The nethod of Claim 1,  wherein the

conp &b3ind Hre rpq;hqﬁ_ﬂf é:letqn)l N ghq{plp Ahe orthoformate 1S trlethyl orthoformate.

CE| or o- ﬁ cyano 7- hydroxy 6-quinolinyl] acetam de. 19.

The mat od of d ai ej n nd of f

(' T Brsrptnd 09 s heamimes SHetRon BF fyipoypd ol

Pr epaf)lvith pho @ﬁlbﬁdéto%@hrgwartah GG RR wike Of 66 f2€100°C.

foll g\rl)\ﬁ ng p:’hf éb;hrs}uﬂba (VP: WO 2005/%70890 ot

PCT/ US2005/ 001384 (CH2)n-X PGRI Z \ACN GNR4

(VI113., P heth®l dTClaimol)phegintoipoust afjise foflowing formula

reacg@rf)g a conpound of formula (1): PG RL LG" \A CN

G N

PG Ry LG
\A y CN
G \N
Re (VII)

is an intermediate formed after the reaction of a compound of formula (II) with
POLG’3, but before the formation of a compound of formula (I), wherein LG, LG’,
PG, A, G, R and R, are as previously defined.

16. The method of Claim 15, wherein LG is morpholino.

17.  The method of Claim 16, wherein the compound of formula (VII) is N-[3-
cyano-7-ethoxy-4-(4-moropholinyl)-6-quinolinyl] acetamide.

18.  The method of Claim 1, wherein the compound of formula (I) is N-[4-

chloro-3-cyano-7-hydroxy-6-quinolinyl] acetamide.

19.  The method of Claim 1, wherein the compound of formula (II) is

morpholinocyanoenamine.

20. A method of preparing a 4-substituted quinoline compound of the following
formula (VIII):



(1) wth a nucleophilic reagent of fornula HZ-(CH2)
-X; or Db(i). reacting a conpound of fornmula (Il): R

wo2008@70880 CN LG G NH R4 (I1), wth a nucl ep@hib1005/001384

reagent of formula HZ-(CH2) -X to forma conpound of
formula (1X): WD 2005/070890 PCT/ US2046HHPA384 R O
PG CN (CH2)n-X Gpg N H RAR(1X); and b(ii). cyclizing
the compound of foriyla (I a reagent of fornula
POLG to produce the cdgpound of fo mula (MI1).

wherein : LGis a | eaviRrg od” from t he
group consi sting of norppolino, : o-tosyl
trifilate; LG is halo; is faleav ng group

selected fromthe group Rg. 9& nor phol i no,

o-nesyl, o-tosyl, tri9ilate and haNogen; PGis a
protecting group selected fqomthe group consisting of
acyl, CH3OC(O-, EtOC(O) -, RFnoc, trifluoroacetam de,
Troc, Phenoc, benzam de, Teoc

(VIID),
said method comprising the steps of:
a. reacting a compound of formula (I):
PG R4 LG"
A p CN
A
G N
R4
@
with a nucleophilic reagent of formula HZ-(CH,),-X; or
b(i). reacting a compound of formula (II):
Ry o)
PG
A CN
LG

Iz

R4

(1D,

with a nucleophilic reagent of formula HZ-(CH,),-X to form a compound of

formula (IX):



and cyclic imdes such as pthalimde, maleimde and
2,5-dinethylpyrrole; Ais 0, NR or S Ris H alkyl,

w@bdosnyisso or al kynyl; and G Rl and R4 are eackGT/US2005/001384
i ndependent |y, hydrogen, hal ogen, alkyl of 1-6 carbon
atons, al kenyl of 2-6 durbon atons, @ kynyl of 2-6

hal onet hyl , al kanoy y 1-6 on ,

al kenoyl oxy of 3-8 at ons, || al kynoyl oxy of 3-8
carbon atons, al kang i 2-7 carbon atons,
al kenoyl oxynet hyl e aro
al kynoyl oxymet hy®” of 4-P carbon atoms, al koxynet hyl

of 2-7 carbon atons, alkoxy of 1-6 carbon atons,

al kylthio of 1-6 carbd® atons, al kyl sul phinyl of 1-6
carbon atons, al kyl sul phonyl of 1-6 carbon atons,

al kyl sul fonam do of 1-6 car &) aations,

al kenyl sul f onam do of 2-6 carbon atons,

al kynyl s(fipnayildmgdtie @mpowsdf dermadagii) with e reggspt of formula

trif nmethyl ,. triflu 0 cyano, nitro,

car b%(ﬁgé %Brrog%caelt eo&oyr/npgflmggﬁg%él?%éﬁhnat oms, car boal kyl

of 2wHereiar bon atons, phenoxy, phthalinm de, phenyl,

t hi ophenaoxy, WO 2005/ 070890 PCT/ US2005/ 001384 . benzy.l

ami no, hyld? HaJsAerowR sRIs%s P dheoFrour spnEsing st no, o-
al kyl,aiji R, hfifiecar bon atons, dial kylamno of 2 to

12 carbon at'ons, N-al kyl carbanmoyl, N, N

di al kyl cdr@dsbale;, N-al kyl - N-al kenyl amino of 4 to 12

carbon at,oms . Ne Nsn oA ALKERYLE bR O o8 dhsis@ g orpholino,
e zy{é ( '%63%1) P, 7

at ons, phénylam no, am no, ,

RORE G M LT 2) e v R7 (CLREY O Yh ) 7 (0 R6) 2)

"N (O ROy e ApRatbeink g el B UF iyt SPhey bf
and BA,AC®)aAF10E{0)) FehoaEigorafStafiides T2, Midnoc, benzhihideneoc
of the substituents R, R4 or G are | ocated on

cont inguraelis inides syeh aa phakmidaanaleipude and . pamethyipyrrole;

t oget her &%ér}@ﬁ{q;r\gal ent radical -0-C(R6) 2-0; Yis a
di val ent radical’ selected fromthe group consisting of
R is H, alkyl, alkenyl, or alkynyl; and

G, R, and R, are each, independently, hydrogen, halogen, alkyl of 1-6
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,
alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms,
alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon atoms,
alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 carbon atoms,
alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, alkylsulphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carbon
atoms, alkylsulfonamido of 1-6 carbon atoms, alkenylsulfonamido of 2-6 carbon
atoms, alkynylsulfonamido of 2-6 carbon atoms, hydroxy, trifluoromethyl,
trifluoromethoxy, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,

carboalkyl of 2-7 carbon atoms, phenoxy, phthalimide, phenyl, thiophenoxy,



R6 (CH2)a , -0-, and N R7 is -NR6R6, -OR6, -J,
N(R6) 3+, or NR6(OR6); Mis >NR6, -0-,

wWobboSC(dRe) 2) pPNR6R6, or >N (C(R6)2) P OR6; W i SPCINBS2005/001384
-0- or is a bond; Het is selected fromthe group

CONYefty iR, h?&f)ﬁ’ﬁﬁhﬂxcﬁ BlkoxkyRm@iEd N Pdar bR, atoms, alkylamino of 1-
t hi onorphol i ne” S-oxi de, thi ormrg(?ol i ne_S, S- di oxl de,

pi pefr ¢adtoneatonpsy digbiylapingeof 2 te 37 par qﬁéomi,%»ill}gylﬁaébamoyl 'N,N-
| m d@%lﬁy{lgarba]mo%d 0-hikd 8¢ ?ik@nylalmﬁo 81 4 RABURon HRLAZANE.

t hi azo ‘fetrazo pi perazi ne, furan,

t hi afidikenglantist mfaﬂquadIoh|amp1$epf@nylalanmamdy1@ﬁmpan,

di oxane, 1, 3-di oxo@; tetrahydropyran and

(OCH2CH2Q) L, ))p e el,\p_(ay@)),g_s, optionally nono- or

di - subst i tut 60N tarhgh or nitrogen with R,

optionally rmno- or d| subst ituted on carbon wth

hydroxy, BI c@ | , optionally nmono or
substl'i9 & &d on gf'faon with the nmono-val ent radicals

R6) 2 OR6 or -(C(RG)2),, R6) 2i and optional |
mf;ﬁf) R R e EREW A AN L

di vm_ggdl cals -0- or -Q(C(R6)2)S 0-; WO
200 890 PCT/ US2005/ 001384 R6 is hydrogen, al kyl
of 1-6 ca:rRomncBRmfGascEIﬁhambbv@éndzsﬁdeﬂﬂon atorrs

| k | | .k b
gt o?/rgy c&r ﬁéﬁYR{; © Bt Stétu%‘%]%‘ainéﬁbo% lﬂéatedgar 50x g?fica\ on

( 2- Tat6rA¢ heWIthay M be taRéEO)dther 8¢ thp Bvalht raditdl c0al(RY) 2-O;
substituted with one or more hal ogen, al koxy of 1- 6

carbon at‘ois divaignt Tad’cﬁ?'lcfﬁlé?tﬁ‘iffmm thergrop conpiginieli no of
1-3 carbon atons, dial kylam no of 2-6 d&grbon atons,
nitro, cyaméH 27 o, Trar&methy pnd aka)WrTErhyl of 2-7

carbon at anowLoXyRet on at ons,

al kyl t hi (;92? f\ﬁ%k{éavékﬂ ?E Rﬂ(ﬁﬂ droxy g Egoxyl,

car boal k cMys >N, 2-0—C aNbQﬁ:(]aat)zc)MR@rw AOMHC(ROSRYORSs;

t hi ophen [, hen phenyl am no,

benzyl am Igﬁ —%"r%f Egnélf 1-6 carbon atons, or

al kyl of I-ie‘tf% s@ﬁEt@@ﬁoﬁtthH'@ioup thilEhrgMnﬁ)Whﬁ@ tHibvabrphdltne,
is bound to a njtrogen_qr

al kenyl or al k%_p noi ety

oxy g@wmommhm @@g,ﬁhlan@@helermse%rd@%wm pyoliding,

sel eaczﬁrﬁﬂnet 5§H&ﬁe‘] fmidiARiP163 rh?ihz%ié, Ii‘,@,4‘l’t§'1azole, thiazole, thiazolidine,
tetrazole, piperazine, furan, thiophene, tetrahydrothiophene, tetrahydrofuran,
dioxane, 1,3-dioxolane, tetrahydropyran, and

(OCH,CH,0),

H )
wherein Het is optionally mono- or di-substituted on carbon or nitrogen
with R, optionally mono- or di-substituted on carbon with hydroxy, —N(Re),, or
—ORg;, optionally mono or di-substituted on carbon with the mono-valent radicals
—(C(Rg)2)s ORs or —(C(Re)2)s N(R¢)2, and optionally mono or di-substituted on a

saturated carbon with divalent radicals —O— or —O(C(R¢)2)s O—;



O ORBRRERE ORBRR3 RBRBR3 RBRBR3 R3 R3 ORS3
RRRBRBRRERO RB OORRR3 R3 R3 (C(R3)2)p R3 R3
wOE200B®© 70890 PCT/ US2005/ 001384 O R3 O Rg SP@I/US2005/001384
(C(R3)2)r > RBROR3 0O (C(R5)2)u /Rs, NONR6
5) 2) v RS RQis@ydiobdnThIRA)oZ 1)6tartios atofds, 4kédyl of 2-6 carbon atoms,

alkynyl of 2-6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7
carbon atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally
substituted with one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl,
amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of
2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl, carboalkoxy
of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;
with the proviso that the alkenyl or alkynyl moiety is bound to a nitrogen or oxygen
atom through a saturated carbon atom;

R,, is selected from the group consisting of

0
R3
0
b R3 — b
R
R3 R3
R3
Rs Rs O
Ra
————— 3 \ ’
Rj — R3
R3 R3 ©
R3
0 (0]
Rj Rs
— R3 —_—
b
R3
(C(Ra)2)p

R3 R3



(C(R5)2)V ON RS 0O (C(R5)2)uSI , RB S
(C(RB)2)V RS ONRS RS NI R6 CH2)SJ OJ (CH)s J

w@ 8apws9d (CH2)s 0 WO 2005/ 070890 PCT/ US2005/ PO1/882005/001384
- <\ H2 9 R5 \H2, :2Q05 QR5 OO0 QC2C \H2, Rs \H2,
and Rs \H2 Rs R5 Q02C >-- RpRs COzR) R3 i®
i ndependent |y hydrogen al k of 1-6}carbon|{at ons,
carbexy, earhe aJ_k =G/ car,oon ajons, phenyl,
carbozil kyI of 2 7 car on atos, ~
(C(R6)2)p N N (C(R8)2)r \(C(R6) 2Rd
R7-(C(R6)2)p--M(C(R6)2)r , RBRO-- MTE(R6)2)r , or
Het-(C(R6)2)g -W(C(R6)2)r; R5 is independently

hydr%, al kyt of 1-6 carbon atoms, carboxy, o
| ACRs, ,
/ /RSv RG—'—N '
o] N
Rs/ (C(RS)Z)V R5
0] 0o o
A | (CRs)2) N
/ Re, O/ 5/2)u | |
5 NN | /
o
(C(Re)2)v Ry N
O
o)
0]
(C(Rs)2)y \
{0 ] |
\ ’ / ’ R5 SOZ ’
(C(Rs)2)y Rs © N —
Rs Rs
N
L
J——(CHy)s CHy)e— 2
J (CHp)s———— //

— R ( — \ >
J—(CHy)g



car boal koxy of 1-6 carbon atons, phenyl carboal kyl of
2-7 carbon atons, ~(C(R6)2)p \ R7 (C(Rs)2)p NN

w@ goRe)@B¥ \(C(R6)2)p R7-(C(R6)A-, PCT/US2005/001384
R7- (C(R6) 2) pM (C(R6) 2) , 1 -, R8R9 CH M(C(R6)2)r, or
Het--(C(R6)2)q W (C(R6) 2)r; nd RO are each
i ndependepfly - C(R6)2)rNR6R6 -(C(R6)2)r OR6;\ J
is i dent | y Chy.dr ogen, rghl or| neH,,f | uorrsne, or cH,,

brom ne; is aff al kyl of 1A6 carbBon atons
hydr ogen; r 1, WO 2005 90 PCT/ US2
g=1-6; Kk is 0-1; . p=2-4,
r=1-4; §51 6 &F=0- 4 grein the sum

utv is 2-4; x= 0-3; y= 0-1) -3; Z can be N
or S; n isO or 1; and X canObe cycl oal kyl of 3@0 7
carbon atons, which may be optionally substituted
vvlth one or r\tire al kyl of 1 ta 6 carbon atom groups,

isbacpyrld pyrim di ny or phenyl ring, pi _
vvherel t he pyri ’dl nyl , p@ﬁrl m dl?l")?i gpd pheny®s ring ’
be optio nono- , d| ri -subst ituted W
substlt ént selected fropfthe

Rs QO:C Rs Re c0o,Q

R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

(C(Re)2)p
R7 _(C(Re)z)ﬁ‘_‘N/ \N_(C(Re)z)r—_ ’
\(C(RG)Z)p/
R7—(C(Re)2)s—,
R7—(C(Re)2);—M—(C(R¢)2)—, RsRg—CH—
M—(C(Re)2)—

Het—(C(Rg)2)e—W—(C(Re)2)—;
R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl carboalkyl of 2-7 carbon atoms,

(C(Re)2)p N
N /

(C(Re)2)p

R7——(C(Rg)2)g—N N—(C(Rg)2)\— >

R—(C(Re)2)s—;

R7—(C(Re)2)p—M—(C(R¢)2)—> RgRy—CH—

M—(C(Rg)2)—, or

Het—(C(R6)2)—W—(C(Rg)2)—;

Rg, and Ry are each independently —(C(Rg)2):NRgRg, or —(C(Rg)2): ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;

Q is an alkyl of 1-6 carbon atoms or hydrogen;

a=0orl;



group consi sting of hal ogen, alkyl of 1-6 carbon
atons, al kenyl of 2-6 carbon atons, alkynyl of 2-6
w@ a0080m8d ons, azi do, hydroxyal kyl of 1-6 car bpar/asmns001384
hal onet hyl , al koxynet hyl of 2-7 carbon atons,
aIkanoongﬁmEthyl of 2-7 carbon atons, al koxy of 1-6
carbon atons, alkylthio of 1-6 carbon atons, hydroxy,
trifluoroket-hyl, cyano, nitro, carboxy, carboal koxy of
2-7 carbopn. at pns, carboal kyl of 2-7 carbon atons,
phenoxy, phenyl, t hi ophenoxy, benzoyl, benzyl, am no,
al kyl am nm i96-31- 6 carbon atons, dialkylamno of 2 to
12 carbon gtons, phenyl am no, benzyl am no,
alkanoylaﬁg% of 1-6 carbon atons, al kenoyl am no of
3-8 car bog=as,ons, al kynoyl am no of 3-8 carbon atons,
car boxyal kyl of 2-7 carbon atons, carboal koxyal kyl of
3-8 carbofrlgbons, ami noal kyl of 1-5 carbon atoms, N
al kyl am ngglkyl of 2-9 carbon atons,
N, N- di al kyl arfi noal kyl of 3-10 carbon at ons,
N- al kyl amiriehhidovap-bfvhered thasusoof wvond-4;
N,N—dialkxiﬁginoalkoxy of 3-10 carbon atons,
mer capt o, “ahd’ benzoyl am no, or X can be a bicyclic
aryl or bi<ge]ic heteroaryl ring systemof 8 to 12
atons, where the bicyclic heteroaryl ring contains 1
to 4 het efo%Pons selected fromN, 0, and Swth the
provi so tpah, tgRDioCHS, i ¢ WO 2005/ 070890
PCT/ US2005/ 001384 heteroaryl ring does not contain
0-0, S-S, nix0@lpasbnds and where the bicyclic aryl or
bi cyclic |1 L4 [ G
ri or t Sepaot Belball 3 7 8L O KR GBIORIY.
f r omsitizetugadoith ane s instei aligyl of 1 ol cagen atopx groupst bii is 2 pyridinyl,

al kyl of.1-6 carbon.atons,. al kenyl of 2-6.carbon .

o e ity Ay D ST GYe huf GuE P B sin ey
hydr g yatidyily Rbnol; &-, eafrbabstatitedwith Aahurihyselected from the

al koxymet hyl of 2-7 carbon_at ons, alkanﬁylox netth
of 2&Pupspisistingethrogen|allakof 156 carben aopps, glikend b #0 carbon

al ky lanMsPalQ%nﬁg?f@-@@eﬁm{htﬁﬁs? B do, W&*B%kal of 1-6 carbon atoms,

trifluorone cyano, nitro, carboxy, carboal koxy
of 2 hlomathigloalkextymrethyl ofd-B oarbenydtoms, alkagoydaymethybefdg carbon

pheno enyl hi.ophgnox n 10O,
Py Bl RS 16 BB ARM s BRGNS qarikickhe UL,

12 cafififordtyIEcya) fig| cubor, catbealkyyeofi2Abearbon atoms, carboalkyl
alkanoglanino of 1-6 carhon ﬁ%onﬁ’ al keno Lgning of

3-8 OhFPGATLAR BRES, PhERaXy PP nIRBDEX Y O8NZ0% ) BYIFY a EUHE;

car banyahid ofats c?ﬂ'rgon(h@cfnbs? Hialﬁ(&ﬁﬂﬁno of2ab o adrkexataky! of

3-8 cafbon atons, am noal kyl of 1-5 carbon atons, N
al ky Ipheryhonnd ypnzg]‘amznog alkanoglaming frisd carbon atoms, alkenoylamino of

4% L REIER 3, SOG4y o2 cat
N, N- dioadsksartsalkoryalllkyd uf/3-8 tarBerlfloms, aminoalkyl of 1-5 carbon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon
atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10
carbon atoms, mercapto, and benzoylamino, or X can be a bicyclic aryl or bicyclic

heteroaryl ring system of 8 to 12 atoms, where the bicyclic heteroaryl ring contains

1 to 4 heteroatoms selected from N, O, and S with the proviso that the bicyclic



carbon atons, nercapto, and benzoylam no, or X can be

a radical having the fornmula: A*I-1 T1-11 L wherein A
wo sooa/omgpe di nyl , pyrimdinyl, or phenyl ring; pPUS2005/001384

the pyridinyl, pyrimdinyl, or phenyl ring nay be

optionally nonop- or di-sybstituted ent
sel eBEEQa} 8 $0ﬁ%n<§p8ggn£~§)r ét Tingt %A_f—qu&ngfﬂﬁ

of 1pf élféraa‘i’ Br bidy B heterdhiyEAYd maf be?orﬁoﬁaﬁlybﬁlﬁloaﬂlg I”fﬁ or tetra—
alkynyr 2-6 carbon atons, azido, hydroxyal kyl of

1-6 @@s@@ﬁdmlww%egh@iqqyp from tk%giry%fmqsmbg ofiwlf)gen 0Xo0,
carbgp, g ; 1 6 &dr &h@%ﬁ(@ﬁﬁ lai?' i 6Q£rbgn Ztoﬂ'@r lﬂ%ﬂyﬁif@@carbon

alkoxy 0 car bon at dons, hi o . of car bon
at onstomly yairdoxyydrwalk}/luxﬁ d fﬁmtth)y |atom§y%almnethy1{ a‘llgpxymethyl of 2-7

car boa}%%rhz?[ar bo 16% ymﬁthxg(g(fé 'F% lpo%%to%soaﬁ()x & lb@@r&ﬁl

of 2°¢ henoxy,

benz aps, demaidl of 126Waitdn a&ink@yhﬁi%)dynmﬂoﬁroﬂneﬁlyt; aydnopmitro,
at ons, dlalkglan1no of 2.to 12

pheng#hemynenrbeslkesy phar ﬁ?:fborh?tR‘Hﬁﬁfﬂ 8‘?3‘\(23;1 8?%)% cprbgn AlopSy
at OMBpenody, HRARY, |t1§§1}ﬂ390)@f bedz&y1 ORhBY MnAhd) Alkylamino of 1-6 carbon

alkynoylan1no of carbon ‘atons, carboxyal kyl _of
2- 7 emmsotialkylomino of2rtp oA PRbYY PR [Phestylagigo, bgpaylmino,

at O;TE}krmo b (F\{,(éﬁﬂs g?{; iﬁaéén&@ k@l‘i’d}la%mm 8 ?\ail_rbon atoms,

car on~at ons,
d| al Ia}}dymyiamm dnya -8 cdrb@h dl@ms; aatbaryalkybefi; 7 carbon atoms,

N-al ky| am no 0 of .2-9 carban 2005/ 070890
o] SRR KAk SR PRy AR Pl e g ¥
car b@lkyﬁﬁﬁ%ﬁlk?rm%&n bk, Nmmudyamlmlkyiroﬁ $10 bobshed
to a carbon of A and is; NH(

- S( Cri N-alkylamingaikex fﬁpms M%@%rmﬂgalkoxy of 3-10
rm)rpatoms,gl%%ém §1d beﬁfo lammc(, GHR)aING: a radfddl Having N

unsubS|t|tute ring or a phenyl ring nono-,

di -, fomuta | -subst ituted with a substituent selected
fromthe group consisting of hal ogen, alkyl of 1-6
carbon atons, al kenyl of 2«6 Carbon atons, al kynyl of
2-6 carbon atons, azido, hydroxyal kyl of 1-6 carbon

at ons, hmomnhl | koxymet hyl f. car r1&o
o RSB A IYingE PRI IO T BLPheat GiE: VhfteD
carb ?%mﬁﬁr@mr Fl?én&]}’lllﬂghh@ tefophiofall§ AHoR& bor - &fﬂitltufé)zl dﬁmy :

triffuoromethy cyano, nitro, carboxy, carboal koxy of
2.7 eehshwentatlested from thsosspundongisting of helagen ok 06 i carbon

o G0 LSRR Oy ol

12 caydoxyatidybofbl-6 pdreonydtems, halpmbibplz ylk@mlm:ﬁlyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of
1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of
2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamnino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,
carboxyalkyl of 2-7 carbon atoms, carboalkoxyalkyl of 3-8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N,N-
dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms,



al kanoyl ami no of 1-6 carbon atons, al kenoyl am no of
3-8 carbon atons, al kynoylam no of 3-8 carbon atons,

w@e a0oborogad kyl of 2-7 carbon atoms, carboal koxpel/kgi009601384
3-8 carbon atons, am noal kyl of 1-5 carbon atons, N

al ky Wd@@hdﬁiﬁheaﬂfox; oP3-2@td¥B6h @b Enercapto, and benzoylamino, T is
N, N- di al kyl'am noal kyl of 3-10 carbon atons,

N al gwdi&iri%@ﬂﬂ?@@)@ff\o@dzﬁ9 car bon at ons,
N, N-di a | ko 10_
Yhaficage koxioeky%10_qenhon at aggci), —

mer capt o, nzoyl a , of L can be a
6- menber ed-(CHgt.ef ev:(Cyilz)mrNng— vﬁé?lfb)n{% h@(ﬁéizhaﬁr—yi oF i ng

& with e HoWREs TRk PRl Gl g aBhedTthe

er oa

cont gofo-0di0, or fi-Substitdted &1@ atbﬂbsiﬁuenm&cwﬁ @om thé group consisting
heteroaryl rin s optionally

i  hoRapseaIDehi-6 SUbRLT g HIRGTHIGRE DgABnp AeERsT SRV 2o

of h @irQ&?éﬁomQ %8ido, HHRxyMk ¥T 1—@ fcarb&n ﬁoﬁa@ rlﬁlb‘fheﬁiyl), ABcoxymethyl
al kenyl of 2-'6 carbon atons, f@/ -6 carbon

at onsl 2-Azkidien atomg,ikangrdoiyethyt o EC%QW%@W of 1-6 carbon
hal o Y.

o kaRBR A Bl i B hll, BrafofRbBrof T cyanp. iy

car benb@tyomboaﬁdoky bt :hi7 oarbén atdm$§ cathoilloyl oaﬁdrmr,botlywmsxy,
trifluorone |tr car box boal

2.7 BEEGH p&?%fhghl P%fa PherlAming gisfangs §PY cabon

pPhengiihs, AfRMNhino o2 &pmmbx,amn&epﬂeawhmnbemylamm no,
al kyl am no of 1-6 carbon atons, dial kylam no of

2
12 e]égfilmy}flna@cb(pﬁsl -6 %thgﬂq ﬁlgenqggﬁgm %\frﬁ %Barbon atoms, to
al kaQ% Bo &ff3- écszi t&{%{‘ b RIkyl &K ERRNINERY Of

3-8 ¢ at ons, am no “of " 3-8 car bon atoms
carb oa@zeﬁllwwalbﬂ 0238 C@dxob eiwmat amipoallyd phba Icaabsay etpiay, N

N o ROy AR ARGy NF i R R o - P Bhon

20054R#8QIKYRHiNS2B0RP 609 3iHon ol R\yNalilalkgdahlhydlkcody of 3-10
3-10 carbon atons, N alkylam noal kox %
at onmEarboINiRINE|marapion Ao RFRFRERIYNG T %rb t%ﬁ

Ner CaptRaryBhith VEAE ¥ haikiodR) rifd contabdd! 1t toBhﬁfeﬁﬁfoms?s@Iect&_@ fom
nmet hod of C|a|m20, wherein LG is chloro. 22.

conpdufeansk S, twith thoprprio that thohsterpaylning)doegnot @ntPGOCNOL%S
GN or S—O bonds, and where the heteroaryl ring is optionally mono- or di-substituted
with a substituent selected from the group consisting of halogen, oxo, thio, alkyl of
1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,
hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of
1-6 carbon atoms, hydroxy, triflucromethyl, cyano, nitro, carboxy, carboalkoxy of
2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,

carboxyalkyl of 2-7 carbon atoms, carboalkoxyalkylof 3-8 carbon atoms,

aminoalkyl of 1-5 carbon atoms, N-alkylaminoalky! of 2-9 carbon atoms, N,N-



H R4 (I1) wherein; LGis a |eaving group sel ected
fromthe group consisting of norpholino, o- nesyl,

wWO20068yi890 or trifilate; or PGis a protecting BCDUB2005/001384
sel ected fromthe group consi sti ng of acyl,

Ph e%g%ls g doe ecgl([;g?)ﬁ ‘at (%r[ C Ca%fh?n&(}é% gﬁ% R-EQI‘BGn atoms,

pt haNLNrudﬂcylarmmlmyiefamc@b@mmmwamrmﬁlbemomamn@,
NR, or S; Ris H, ?I kyl , al kenyl, or alkynyl; and G
RL and RATZsalt fhapen! i ndependent |y, hydrogen, hal ogen,
al kyl of 1-6 carbon atorrB al kenyl of 2-6 carbon

ato I kenyl oxy of 2-6
car b Wetlé?({&’@?‘ W erﬁlng‘ car%%ogl) ‘at os,

hydroxynethyl halonethyl alkanoyloxy of 1-6 carbon
at o eng al kynoyl oxy
of 3¢ ca B%IHX é%f&efﬁ%l?m&a{o%%{}a hyI "of 2-7 carbon
atoms, al kenoyl oxymet hyRs of 4-9 carbéh at ons,

al kynoyl oxymerdy!| of 4-9|carbon atons,| al koxynet hyl

of 2-7 carbon atons, Qxy oOfcNL- 6 capon at ons,

al kylthio of 1-6 c3 G 1 sulphg nyl of 1-6
carbon atons, al kyls & carbon atons,

al kyl sul f onam do of

al kenyl sul f onam dg_e < Bza at ons,
al kynyl sul f onam d8 of 2-F carbgh atons, hydr oxy,
trifluoronmethyl, triflupromethoxy, cyano, nitro,

car boxy, car boal koxy of B« 7 carbon atons, WO

2005/ 070890 PCT/ US2005/ 001384 carboal kyl of 24

carbon atons, phenoxy, phthalim de, phenyl,

t hi o% AQXYy, benzyl, ami no, hydroxyani no, al koxyam no

of 1 cafbon atons, al kylanmino of 1- 6 carbon atons,

di al kyI ani@ds olaving groupselrated lomethegeup consisting of morpholino, o-

N-al k N- di al kyl car banoyl ,

N-al Qif(f‘yq g’rsﬂo%ﬁ%l °hd of 4 to 12 carbon atoms, N, N-
di al keny| p@iigwprofectiglZoupaeiectad bmni grﬂh:enmklstmgruf,acyl
benzyl am R7 -

N ( C@H@? n((R))_ \E &C&Wcﬁnﬂuoroacegamigg )Iggc?f’}ll\clanoc, benzamide, Teoc

and cyclic imides such as pthalimide, maleimide and 2,5-dimethylpyrrole;

AisO,NR, or S;

R is H, alkyl, alkenyl, or alkynyl; and

G, R, and Ry are each, independently, hydrogen, halogen, alkyl of 1-6
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,
alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms,
alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon atoms,
alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 carbon atoms,
alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, alkylsulphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carbon
atoms, alkylsulfonamido of 1-6 carbon atoms, alkenylsulfonamido of 2-6 carbon
atoms, alkynylsulfonamido of 2-6 carbon atoms, hydroxy, trifluoromethyl,

trifluoromethoxy, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,



H ROAR6-C M (C(R6)2)k-Y R7-(C(R6) 2)g-y-, R7-(C(R6)

2)p -M(C(R6)2)k-y-, or Het-(C(R6)2)gW (C(R6)2-Y-; or
woRooansBy are as defined above and G is R2- NHPGT/U8200$/001384

any of the substituents RI, R4 or G are | ocated on

cont EQbRANS1 S PERborPdtehE phéh@ﬁy pReylinhly, ﬂ]ﬁnﬁlﬂkﬁphenoxy,
together as the divalent radical -0-C(

d| v abasayl, sraigpduproxnaipe. fkoryasmng plkl @F%B?P %@H% |aE‘tyPﬁ°gn<b?f 1-
bamoyl, N,N-

N Ré%gaxpatorgs %tﬂ’) & t:o§l2 ;:NN%B@RQO%S RGikyredrbamoyl,

>N- ( m@mﬁl)ca)amm Réialkyl- N:abke(lﬂelﬁ@p @fﬁ tmarbowait@n»mé‘r
is.a oup

cons&gle‘FWéa”blfm ﬁﬂ? rB#ea}rP(H’ tonf‘W’ er% Plr#épﬁmg{

t hi onor phol i ne S- oxc@&e,r,t hi onor ph/ol | ne S, S-di oxi de,

pi peri di n&,— (Q(W)f)m’rN di ne N=@®Rek)kdY ne, pyridine,

i m dazole, 1,2, 3- tr(P@i‘z)lee 1,2, 4-triazole, thiazole,

t hi azol i dine,  tetrazole, piperazine, furan,

t hi opheneagRt,ectmhmsp)khverphene t et rahydr of ur an,

di oxane, 1, 3-dioxol ane, tetrahydropyran, and

( OCH2CH2C§ rq: X%é) 6)ﬁmeﬁ.b%de}{6§e} M %C zbkop 3\})} Hetgg’n@é)z)q -

ubstitu car nitr
optlc&‘(alg)lz-w nono- or di-substitut ed on carbon with
hydrox ti no or
_subst |?r3% élaaéhargﬁf‘ gg%l%cﬁ@ N\ggfl ent radicals

V\? C(2 22)5/2 %Qﬁﬂgg)?gﬁ/suﬁg&@ﬂé ®Q, 118,|83|4 G aré E(:R&) @) SnbRous karbon
- an optl ona no QqQr

S iobe Mhenlis g bg ke PG heraa e BT HLCH - Gl

r ad' cal s yi0; dl%lent Tddidal kRN $ror the B@uf) SoRKEROEEN,

al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atoms, alkynyl.,of 2- 6_cafdmn_at kyl of 1-6
car bon atomsrt caf boal kyl of 2-7 agggr bon at ons,

car boxyal Ryis {19RRsca0Rn—ds -oMN(Rs)s pherNR«(@Rs)pheny|
Phony ot iis SNBa bt SRRl dafnfiteottons

W is >NRg, —O— or is a bond,

Het is selected from the group consisting of morpholine, thiomorpholine,
thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piperazine, furan, thiophene, tetrahydrothiophene, tetrahydrofuran,

dioxane, 1,3-dioxolane, tetrahydropyran, and
(OCH,CH,0),

H ;
wherein Het is optionally mono- or di-substituted on carbon or nitrogen
with Rg, optionally mono- or di-substituted on carbon with hydroxy, —N(Rg)2, or

—ORg, optionally mono or di-substituted on carbon with the mono-valent radicals



am no, al kyl am no of 1-3 carbon atons, dial kyl am no of
2-6 carbon atons, nitro, cyano, azido, hal onethyl,

| wabdosnyset hyl of 2-7 carbon atons, al kanoyl oxymet/ligi008601384

2-7 carbon atons, al kylthi o of 1-6 carbon atonms,

hydr &(Régzz nyX&LL%CRﬁg) ORY %Xé(nd dﬁhox?a‘ll} nﬁfi‘xb RPBi-RAb&ITBed on a

pheno I'op enoxg oyl , benzyl,
phe ngphamd}cﬁ,rbonb@ﬂzqwdmt reglica I—k@rroyt 2 RER: A=6 car bon

atons, or :
t hat t he Q:Ar? a}lgﬁ Qf’ Q%m%t?ms:’ alkeﬁ@ltotf} a%‘}%ﬂ%ﬁ%&;ﬁs&’
ni tr Ag@RH1 6f2- G’W@@ﬂatorﬂﬁ @Yﬂl(ﬁdﬂl‘}&b dghG aarbe‘(t atpas,edrboakiwf 2-7

atom R2, is se ecti%éromthe rou nsi.sting..of O

O R oo g oo K2 Teatoee iede) herih OB

R3  R&ib§itufes with ofSor rQ)x@th%eﬁBalk of R% ((aﬁ{o‘fﬁ)olﬂspmflﬂ&o%thyl,

WO 2005/ 070890 PCT/ US2005/ 00138 .
amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of
2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl, carboalkoxy
of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;
with the proviso that the alkenyl or alkynyl moiety is bound to a nitrogen or oxygen

atom through a saturated carbon atom;
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R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
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Rg, and Ry are each independently —(C(Rg)2):NRgRs, or —(C(Re)2): ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;

Q is an alkyl of 1-6 carbon atoms or hydrogen;

a=0or1;



p=2-4; g=0-4; r=1-4; s=1-6; u=0-4 and v=0-4,
wherein the sumof u+v is 2-4; x= 0-3; Y-- 0-1; z=

wO2®5/0m89@ salt thereof. 23. The conpound of CPeIl/UBRBS/001384

further conprising the follow ng provisos: when R6 is
al kenyl of=126;7 carbon atons or al kynyl of 2-7 carbon
atons, such alkenyl or alkynyl noiety is bound to a
ni t rogen BW-bxygen atom through a saturated carbon
atonm an .{.her provided that when Y is -N R6 - and
R7 is -N R6, -N(R6)3+, or -NR6 (0 R6), then
g=2-6; whans®3is N and R7 is -O R6 then p=1-4; when Y
is -NR6 -_fhen k=2-4; when Y is -O and Mor Wis -0-
then k=1-%:“"khen Wis not a bond with Het bonded
through agq+0-4;y ogen atom then g=2-4; and when Wis a
bond with Het bonded through a nitrogen atomand Y is
- 0- or -NIR - then k=2-4. 24. The compound of C ai m
22, wherein_¢.G i s norpholino. 25. The conpound of

G aim24, wherein PGis acyl, Ais amno, Gis ethoxy,
Rl i sHand®®-4 endy=0-4, wherein the sum of u+v is 2-4;

x=0-3;

y=0-1;

z=0-3;

or a salt thereof.

23.  The compound of Claim 22, further comprising the following provisos:
when Ry is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms,
such alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom through a

saturated carbon atom,;

and further provided that
when Y is —N R¢ — and R7 is —N Rg Rg, —N(Rg)3", or —N R4 (O Rg),
then g=2-6;

when M is —O— and Ry is —O Rg then p=1-4;

when Y is —N Ry — then k=2-4; when Y is —O— and M or W is —O—
then k=1-4;

when W is not a bond with Het bonded through a nitrogen atom then q=2-4;
and

when W is a bond with Het bonded through a nitrogen atom and Y is —
O— or —N R¢ — then k=2-4,

24.  The compound of Claim 22, wherein LG is morpholino.

25. The compound of Claim 24, wherein PG is acyl, A is amino, G is ethoxy,
R; is H and R4 is H.



