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TITLB

QUINOLINE INTERMEDIATES OF RECEPTOR TYROSINE KINASE
INHIBITORS AND THE SYNTHESIS THERBOF

BACKGROUND OF THE INVENTION

Field of the Invention
[0081] This mvention is directed to methods of preparing 4-substituted quinoline
compounds as intermediates in the mannfacture of receptor tyrosine kinase

Related Background Art

[0002] Protein tyrogine 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
sigoaling for various activities, such as cell growth and peplication.

[0003] The RTKs comprise one of the larger families of PTKs and have divarse
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), BrbB2 (HER2), ErbB3
(HER3) and ExbB4 (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
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is uncomtrolled cell proliferation which can lead to fumor growth and cancer
(Wilks, A. F., Adv. Cancer Reg., 60, 43 (1993) and Parsons, J. T.; Parsons, S, J.,
Important Advances in Oncology, DeVita, V. T. Ed., J. B. Lippincott Co., Phils.,
3 (1993)). For example, over expression of the recoptor kinase product of the
ErbB2 oncogene has been associated with human breast and ovarian cancers
(Slamon, D. J. ct al., Science, 244, 707 (1989) and Science, 235, 177 (1987)).
[0005] In addition, deregulation of EGFR kinase has been associated with
epidermoid tumors (Reiss, M., et al., Cancer Res., 51, 6254 (1991)), breast
tumors (Maciss, A. et aL., Anticancer Res., 7, 459 (1987)), and tumors involving
other major organs (Gullick, W. J., Brit Med. Bull., 47, 87 (1991)).

[0006] These RTKs are known to also be involved in processes crucial to tumor
progression, such as apoptosis, angiogenesis and metastasis.

[0007] Therefore, inhibitors of these RTKs have potential therapeutic value for
the treatment of cancer and other diseases characterized by uncontrolled or
abnormal cell growth. Accordingly, many recent studies have dealt with the
development of specific RTK inhibitors as potential anti-cancer therapeutic
agents (e.g., Traxler, P., Exp. Opin. Ther. Patents, 8, 1599 (1998) and Bridges, A.
J., Emerging Drugs, 3, 279 (1998)).

[0008] Quinoline derivatives aro known to be important intermediate compounds
in the gynthesis of RTK inhibitors. For example, in the following US patents,
quinoline derivatives are disclosed and the compounds are stated to be involved
in inhibiting PTK activity: 6,288,082 (September 11, 2001) and 6,297,258
(October 2, 2001).

[0009] In addition, various methods for the preparation of quinoline derivatives
are known in the art, but thess methods contain serious limitations. One such
method is the thermal cyclization reaction. (Sabnis, R W., et al., J. Hotero.
Chem., 29, 65 (1992); Mechia, N.C., et al,, J. Ind. Chem. Soc., 55(2), 193 (1978);
Bredereck, I, et al., Chem. Ber., 98(4), 1081 (1965); Salon, J., et al., fur Chem.,
131, 293 (2000)). Although commonly used, this method requires high
temperxture conditions, which limits its use for large-scale production of
quinoline and quinoline derivatives. This method also requires high dilution
conditions, which resulis in an overall decrease in throughput. Furthermore, the
yields from thermal cyclization reactions are typically 50% or less.
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{0010] Another limitation is that many reactions used in preparing quinoline
derivatives often generate unwanted by-products. For cxample, the chlorination
reaction used in preparing quinoline derivatives suffers from the generation of
viscous tars and decomposition products that are difficult to clean and remove,
which results in yiclds that vary widely, typically in the range from 24-64%.

" [0011] Recently, there has been research into other methods for the preparation
of quinoline derivatives. One such method involves the use of microwave-
assisted methodology for the preparation of quinolones from aromatic amines.
(Dave, C. G., et al.,, Ind. J. Chem., 41B, 650 (2002)). However, these newer
methods also suffer from the same foregoing limitations, such as the high
temperature conditions requirement.

[0012] Accordingly, there continues to be a need for novel quinoline compounds
used in the prepamation of RTK inhibitors and methods of preparing such
quinoline compounds without the foregoing limitations. In particular, there is a
need for methods of preparing such quinoline compounds without the
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 mannfacture of RTK inhibitors and
intormediates 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):
Ry O
PG
A oN
LG
G N |
H
R,

(L1))
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with a reagent of formula POLG"s, wherein LG’ is halo, to provide a
compounx of formula (I):
PG\A Ry
/
N
N

R ®

wherein LG is a leaving group selocted from the group consisting of
morpholine, o-mesyl, o-togyl, trifilate, LG"’ is a legviug group selected from the
group consisting of morpholine, o-mesyl, o-tosyl, trifilate, or balogen; PG is a
protecting group selected from the group consisting of acyl, CHyOC(O)-, BtOC(O)-
-, Fmoc, trifluoroacetamide, Troc, Phenoc, benzamide, Teoc and cyclic imides
such as pthalimide, maleimide and 2,5-dimethylpyrrole; A is O, NR, or S, R is H,
alkyl, elkenyl or alkymyl; and G, R, and R, are each, independently, hydrogen,
halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkymnyl 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, allanoyloxymethy! of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, slkynoyloxymetiryl of 4-9 carbon
stoms, alkoxymethyl of 2-7 carbon atoms, alkaxy of 1-6 carbon atomas, alkylthio of
1-6 carbon atoms, alkylsalphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carbon
atoms, alkylsulfonamido of 1-6 carbon atoms, alkenyisulfonamido 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(Rak2p.

Fr—(CRap—N N

(C(Re)aw

—(O(Ra)zﬁ-Y/
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Reflg—C—M—{CiRalak~Y—

R(C(Rq) 2)5-Y-» R+-{(C(Re) 2)-M-(C(Re)2)x- Y-, or Het-(C(Re)2)qW-
(C(Ra)-Y-

or R; and Ry are a8 defined above and G is R;-NH-;

or if any of the substituents R;, R4 or G arp located on contiguous carbon
atoms then they may be taken together as the divalent redical -O-C(R¢)2-O;

Y is a divalent mdical selected from the group consisting of

—(CH)y—, 00—, and —:‘— ;

Ry is —NRgRg, —ORg, —J, —N(Rg)s', or —NR&(ORg);

M is >NRg, —0—, >N—(C(Raha)yNR¢R, or >N—(C(Rezr)}y—ORs;

W is >NR6S, —O— or is 2 bond;

Het is 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, tetrehydropyman, and

(OCH;CH;0),

H ]

wherein Het is optionally mono- or di-substituted on carbon or nitrogen
with R, optionaily mono- or di-substituted on carbon with hydroxy, —N(Rg), or
—ORs, optionally mono or di-substituted on carbon with the mono-valent radicals
—(C(Re)2)s ORs or—(C(Re))s N(Re)s, and optionally mono or di-substitutéd on a
saturated carbon with divalent radicals —O— or —O(C(Re)z)s O—;

Ry is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon stom,
alkymyl 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
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2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl, carboalkoxy
of 2-7 carbon atoms, phenaxy, 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;

Ry, is selected from the group consisting of

(C(Rak2)s

0 Ra Q
R,—S—S—(C(R,),),4< ’ ,
Re R
. 3




- 000011




. 000G12

@"'«w:
L

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(Rek2)p
Rr—'(C(Ra)z)p—'N/ \N—(C(Re)z)r—— :

\(C(Re)z)p/

R—(C(Rep2)r—
Rr—~(C(Re)ly—M—(C(Rg)2)—; ReRg—CH—
M—(C(R¢h)—, or
Het—(CRaa—W—(CRe))—;
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(Ra)2)p
R7_(C(RO)2)p_N< /\N—'(C(Ra)z)r——
. (C(Ra)a)p
Rr—(CRe)2l—,
Rr—(C(Reh)y—M—(C(Re))—, ReRs—CH—
M—(C(Rg)2)—; or
Het ~(C(Redy—W—(CRIH—;
Ry, and Ry are each independently —(C(Re)a)NRsR¢, or —(C(Rgha)- ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is an alkyl of 1-6 carbon atoms or hydrogen;
a=Oorl;
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u=0-4 and v=0-4, wherein the sum of utv is 2-4;

x= 0-3;

=01

= 0-3;
or a salt thereof.
[0015] The present invention is also directed to a method of synthesizing a
compournd of formula (VIH):

(CHa)-X
PG R4 Z/
\A
N
=7
A
G N
Ry
(vii),
comprising the steps of:
a reacting a compound of formula (I):
PG R| LG”

h ..

7\
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with a nucleophilic reagent of formula HZ(CHz2),-X; or
b(i). reactinga oompound of formula (II):

Jf;o*

with a nucleophilic reagent of formula HZ-(CH3),-X to form a compound of
formmla (IX):

R-| 0
PG
X Ij)&/w
G N
H
(IX); and

b(ii). cyclizing the compound of formula (IX) with a reagent of formuia
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’,Oo0rS,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 phenyi ring, wherein the pyridinyl, pyrimidinyl, or
phenyl ring may be optionally mono-, di-, or tri-substituted with a gubstituent
sclected from the group consisting of halogen, alkyl of 1-6 carbon atoms, alkeryl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon ators, alkanoyloxymethyl
of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkyithio of 1-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiopbenoxy, benzoyl, benzyl,
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amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms,
pheaylamino, benzylamino, alkanoylaming 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, mercaptn, 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 hetsroatoms selected from N, O, and S with the proviso that the bicyclic
beteroaryl ring does not contain 0—0O, S—S, or S—O bonds and where the
bicyclic aryl or bicyclic heteroaryl ring may be optionally mono- di-, tri, or tetrs-
substituted with a sulistituent salected from the group consisting of halogen, axo,
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, trifluoromethyl, cyano, nitro,
carbaxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon
atoms, dialky] amino of 2 to 12 carbon atoms, phenylamino, benzylamino,
alknnoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms,
alkynoylamino of 3-8 carbon atoms, carbaxyalkyl of 2-7 carbon atoms,
carboalkoxyalky! 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 radical having the
formula:

AN A
"
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 coneisting 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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alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoma, alkyithio 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, alkylamnino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylsmino of 1-6 carbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,
carboxyalkyl of 2-7 carbon atomas, carboalkaxyalkyl of 3-8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N,N-
dislkylaminoalky! of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms,
N,N-dialkylaminoalkaxy of 3-10 carbon atoms, mercapto, and benzoylamino, T is
bonded to a carbon of A and is:

—NH(CHa)w —, —O(CHz)m —, —S(CHz)n —, —NR(CHz)n —,

—{CHp)u———(CHa)u NH—, —(CHaz)m O—, —(CHa)m 5—, or

—(CHz)uNR—, and L is an unsubsitituted phenyl ring or a phenyl ring
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 catbon atoms, halomothyl, 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, phonyl, thinphenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon
atoms, dialkylsmino 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, carbaxyalkyl of 2-7 carbon atoms,
carboalkoxyalkyl of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-
alkylsminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon
stoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkylaminoslkoxy of 3-10
carbon atoms, mercapto, and benzoylamino, or L can be a 5- or 6-membered
. heteroaryl ring where the heteroaryl ring contains 1 to 3 hetercatoms selected from
N, O, and §, with the proviso that the heteroaryl ring does not contain 0—O0, S—S,
or S—O bonds, and where the heteroaryl ring is optionally mono- or di-substitated
with a sobstituent 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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hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkenoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of
1-6 carbon atoms, hydraxy, trifluoromethyl, cyano, nitro, carboxy, carhoalkoxy of
2-7 carbon atoms, carboaliyl of 2-7 carbon atoms, phenoxy, phenyl, thiopheaoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylemino 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, carboalkoxyslkylof 3-8 carbon atoms,
aminoalkyl of 1-5 carbon atorms, N-alkylaminoalky! of 2-9 carbon atoms, N,N-
du.lkylammmlkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms,
N,N-dialkylaminoalkaxy of 3-10 carbon atoms, mercapto, and benzoylamino,
[0016)] In enother aspect, the present invention is an intermediate aryl-2-
propenamide compound used in the foregoing method of propering a 4-
substituted quinoline compound of formula (I), the aryl-2-propenamide

compound having the following formula (II):

Ry 0
N i mj)l\
G N
H

wherein LG, PG, A, G, R) and R, are as defined abave.

a

DETAILED DESCRIPTION OF THE INVENTION
[0017] The compounds of formulas (1), (IT) and (VIII) 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-gubstituted quinoline compound. '
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Scheme 1

Nc\im + :D‘n"‘om - ::O\m
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[0019] In Scheme 1, LG, LG’, LG", PG, A, G, R; and R, arc as defined above.
[0020] The quinoline compounds of the present invention have a protecting
group (PG) selected from the group consisting of of acyl, CHsOC(0O)-, EtOC(0)-,
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 nultiple 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 prosent 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 formmla (II)
canbeconvutedmacompmmdofﬁmnuln(o\fiaﬁumaﬁmofinmmedim
(VII). However, the intermediate of formula (VII) can also be isolated.
Therefore, this method allows a quinoline compound to be formed with a variety
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of leaving groupa at the 4-position. These quinoline compounds can then be
further substituted by reacting them with a nucleophilic reagent.

[0023] With these advantages, the present method overcomes many of the
limitations of previons methods, resulting in higher throughput and a more cost-
effective way to prepare quinoline core compounds for use in the manufacture of
RTK inhibitors.

[0024] In a preferred embodiment, the compounds of formula (I), (1) and (VIH)
are subject to the following provisos:

[0025] When R is an 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.

[0026] Further, when Y is —N Rg— and Ry is —N Rg Rg, —N(Rg)s", or —N Ry
(O Rg), then g=2-6; when M is —O-— and Ry is —O R¢ then p=1-4; when Y is —
N Rs — 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=24,

[0027] For purposes of this invention the term “alkyl” includes both straight and
branched alkyl moieties, which can contain as many as 12 carbon atoms.
Preferably, the alkyl moiety contains between 1 to 6 carbon atoms, though 1 to 4
carbon atoms is more preferable. The term “alkemyl™ refers to a radical aliphatic
hydrocarbon containing one double bond and includes both straight and branched
alkenyl moieties of 2 to 6 carbon atoms. Such alkenyl moieties may exist in the B
or Z configurations; the compounds of this invention include both configurations.
The term “alkynyl” includes both straight chain and branched moieties containing
2 1o 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, cyclobexyl, cycloheptyl,
porbomyl, 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-naphtlryl, biphenyl, anthryl,



- 000023
-16-

tetrahydronaphthyl, phenanthryl, fluorenyl, indanyl, biphenylenyl, acenaphthenyl,
accnaphthylenyl, or phenanthrenyl groups. An aryl group may be optionally
mono-, di-, tri- or tetra-substituted with substituents selected from, but not limited
to, the group consisting of alkyl, acyl, alkoxycarbonyl, alkoxy, alkoxyalkyl,
alkoxyalkoxy, cyano, halogen, hydroxy, nitro, trifluoromethyl, triflnoromethoxy,
trifluoropropyl, amino, alkylemino, dialkylamino, dialkylaminoalkyl,
hydroxyalkyl, alkoxyalkyl, alkyithio, -SO;H, -SO,NHg, -SO,NHalkyl, -
SO;N(alkyl), , -CO,H, CO;NH,, CO;NHalkyl, and -CO,;N(alkyl),. Preferrod
substituents for aryl and heteroaryl include: alkyl, halogen, amino, alkylamino,
dialkylamino, triflucromethyl, trifiuoromethoxy, arylalkyl, and alkylaryl.

{0029] For purposes of this invention the term “beteroaryl” is defined as an
aromatic heterocyclic ring system (monocyclic or bicyclic) where the heteroaryl
1nohﬂk:am:ﬁyeorﬁmlnmmbamﬂthmmconuﬁﬁng1Imllhﬂuunnnnlldﬁubd
from the group consisting of S, N, and O, and include but is not limited to: (1)
furan, thiophene, indole, azaindole, oxazole, thiazole, isoxazole, isothiazole,
imidazole, N-methylimidazole, pyridine, pyrimidine, pyrazine, pyrrole, N-
methyipyrrole, pyrazole, N-methylpyrazole, 1,3,4-oxadiazole, 1,2,4-triazole, 1-
methyl-1,2,4-triazole, 1H-tetrazole, 1-methyltetrazole, benzoxazole,
benzothiazole, benzofuran, benzisoxazole, benzimidazole, N-
methylbenzimidazole, azabenzimidazole, indazole, quinazoline, quinoline,
pyrrolidinyl; (2) a bicyclic aromatic heterocycle where a phenyl, pyridine,
pyrimidine or pyridizine ring is: (i) fused to @ 6-membered aromatic (unsaturated)
heterocyclic ring having one nitrogen atom; (ii) fused to a 5 or 6-membered
aromatic (unsaturated) heterocyclic ring having two nitrogen atoms; (iif) fused to
a 5-membered aromatic (unsaturated) heterocyclic ring having one nitrogen atom
together with cither one oxygen or one sulfur atom; or (iv) fused to a 5S-membered
aromatic (unsaturated) heterocyclic ring having one heteroatom selected from O,
Nor S. Preferably a bicyclic heteroaryl group contains 8 to 12 carbon atoms.
[0030] For the purposes of this invention the term “alkoxy” is defined as C;-Cs-
alkyl-O-; wherein alkyl is as defined above.

[0031] For purposes of this invention the term “alkanoyloxymethyl” i defined as
-CH,0C(O)R, wherein R is alkyl of 1 to 6 carbon atoms.
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[0032] The terms “slkylaminoalkoxy” and “dialkylaminoalkoxy” refer to
alkylamino and dialkylamino moieties with one or two alkyl groups (the same or
different) bonded to the nitrogen atom which is attached to an alkoxy group of 1
to 6 carbon atoms. Preferably a dialkylaminoalkoxy moiety consist of 3 to 10
carbon atoms and a alkylamincalkoxy moiety consist of from 2 to 9 carbon
atoms.

[0033] For purposes of this invention the term “alkylthio™ is defined as C,-Cs-
alkyl-S.

[0034] For purposes of this invention “alkoxyalkyl” and “slkylthioalkyl™ denote
an alkyl group as defined above that is further substituted with an alkoxy or
alkyithio as defined above. A preferred alkoxyalkyl moiety is alkoxymethyl (o.g-
alkoxy-CHj-). :

[0035] For purposes of this invention the term *“hydroxy” is defined as a HO-
moiety. Furthermore, for purposes of this invention the term “hydroxylalky)” is
defined 23 a HO-alkyl- moiety, wherein the alkyl moiety consist of 1 to 6 carbona.
[0036] For purposes of this invention the tsrm “benzoylamino™ is defined as a
Ph-OC(O)NH- moiety.

[0037] The terms “monoalkylamino™ and “dialkylamino” refer to moieties with
one or two alkyl groups wherein the alkyl chain is 1 to 6 carbons and the groups
may be the same or different. The terms “monoalkylaminoalkyl™ and
“dialkylaminoalkyl" refer to monoalkylamino and dialkylamino moieties with ons
or two alkyl groups (the same or different) bonded to the nitrogen atom which is
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 s -COOH
moiety.

[0040] For purposes of this invention the term “alkenoylamino™ and
“glkynoylamino™ are defined as a -~-NH-COOR moiety, wherein R is alkenyl or
alkynyl of 3 to 8 carbon atoma.
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[0041] For purposes of this invention the term “carboalkoxy” is defined as -
CO;R, wherein R is alkyl of 1 to 6 carbon atoms.

[0042] For purposes of this invention the term “carboalkyl” is defined as —~COR,
wherein R is alkyt of 1 to 6 carbon atoms.

[0043] For purposes of this invention the term “carboxyalkyl” is defined as a
HOOCR- moiety, wherein R is alkyl of 1 to 6 carbon atoms.

[0044] For purposes of this invention the term “carboalkoxyalkyl” is defined as a
—R-COz-R’ moiety, wherein R and R* are alkyl and together consist of from 2 to
7 carbon atoms.

[0045]) For purposes of this invention tho term “aminoalkyl” is defined as HyN-
alkyl, wherein the alkyl group consist of 1 to 5 carbon atoms.

[0046] “Azido" is a radical of the formuls —Nj.

[0047] For purposes of this invention the termn “‘alkenoylamino” is defined as a -
NH-COOR moiety, wherein R is alkyt of 1 to 6 carbon atoms.

[0048] “Acyl” is a radical of the formula —(C=0)-alkyl or ((C=0)-perfluoroalkyl
wherein the alkyl mdical or perfluoroalkyl radical is 1 to 6 carbon atoms;
preferred examples include but are not limited to, acetyl, propionyl, butyryl,
trifluoroacetyl.

[0049) For purposes of this invention the term “alkylsulfinyl” is dofined as a
R'SO- radical, where R’ is an alkyl radical of 1 to 6 carbon stoms. Alkylsulfonyl
is a R'SO;- radical, wherc R is an alkyl radical of 1 to 6 carbon atoms.
Alkylsulfonamido, alkenylsulfonamido, alkyuaylsulfonamido 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 & moiety radical that replaces a hydrogen radical on a
molecule. Unless expresaly 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, haloalkyithio, aryl, aryloxy, arylthio, hetoroaryl, heteroaryloxy,
heteroarylthio, acyl, -CO;-alkyl, -SO3H, -SO,NH,, -S0O,NH-alkyl, -SO,NH-
(alkyl)z, -COzH, -CO,;NH;, -CO;NH-alkyl and -CO;N~(alkyl);.
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[0051) For purposcs of this invention, a “halogen” is one of the non-metallic
clements found in group VII A of the periodic table. Accordingly, a balogen of
the present invention is « monovalent moiety which is derived from fluorine,
chlorine, bromine, iodine or astatipe. Preferred halogens are selected from the
group consisting of chloro, flucro and bromo.

[0052] For the purposes of this invention the term “substituted” refers to where a
hydrogen radical on a molecule has been replaced by another atom radical, a
functional group radical or & moiety radical; these radicals being ganerally
‘referred to as “substituents.”

[0053] For purposes of this invention, the term "protecting group™ refers to a
group introduced into a molecule to protect a sensitive functional group or
specific position on the molecule from reacting when the molecule is exposed to
roagents or conditions to transform or react another part of the molecule.
Thereafter the protecting group can be removed. Suitable protecting groups are
well known in the art and include acid-labile, base-labile, photoremovabie, or
removable under neutral conditions. See, o.g., Green, Protecting Groups in
Organic Synthesis, Wiley, pp. 218-288 (1985), which is incorporated herein by
refereace.

{0054] For the present invention, suitable protecting groups are of acyl,
CH;0C(0)-, EtOC(0)-, Fmoc, trifluoroacetamide, Troc, Phenoc, benzamide,
Teoc and cyclic imides such as pthalimide, maleimide and 2,5-dimethylpyrrole. In
ono preferred embodiment, the protecting group is acyl.

[0055] The compounds of this invention may contain an agsymmetric carbon atom
and may thus give rise to sterecisomers, such as enantiomers and diastereomers.
The stercioisomers of the instant invention are named according to the Cahn-
Ingold-Prelog System. While shown without respect to stercochemistry in
formulag (I), () and (VIII), the present invention includes all the individual
possible stereoisomers; as well as the mcemic 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 stervoisomers of the
invention having the same relative configuration at a chiral center may
novertheless have different R and S designations depending on the substitution at
the indicated chimal center.
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[0056] The foregoing method also includes the preparation and forming of salts
of the compounds of forroulas (I), (II) and (VIII). As a base, quinoline can form
various acid salts. The salts of the compounds of formulas (I), (II) and (VIII} may
be readily prepared by methods known to those persons of ordinary skill in the
art. For the purpose of this invention, salts are those derived from organic and
inorganic acids. Such organic and inorganic acids may be acetic, lactic, citric,
tartaric, succinic, maleic, malonic, gluconic, hydrochloric, hydrobromic,
phosphoric, nitric, sulforic, methanesulfonic, and similarly known acceptable
scids. Common mineral acids are HC], HSO and HNO;. These lists aro intended
only to provide examples and are not intended to be exhaustive. Thus, the
present invention should not be viewed ag limited to these.examples.

General Synthesis
Scheme 1

( Po., PG
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[0057] Scheme 1 illustrates, in part, the synthesis of a 4-substituted quinoline
compound of formula (T) from the starting protected aryl-2-propenamide
compound of forrnula (II).
[0058] As shown in Scheme 1, an aryl-2-propepsmide 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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Bischler, A., Napieralski, B, Ber., 26, 1903 (1893), which is incorporated herein
by refierence, for a general description of the Bischler-Napieralski reaction.
However, the intermediate compound of formula (VII) can also be isolated,
allowing for the synthesis of a quinoline with either a morpholine, a mesylate, a
tosylate, or a trifilate moiety at the 4-position.

[0059] These protected anilinoquinoline can be further reacted to form a 4-
substituted quinoline in the presence of a catalytic amount of acid, such as
methylsulfonic acid, pyridinium hydrochloride, hydrochloric acid, sulfuric acid or
trifluoroecetic acid, and a nncleophilic reagent of formula HZ-(CHa),X, wherein
Zcanbe 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
groupa, or is a pyridinyl, pyrimidinyl, or phenyl ring, wherein the pyridinyl,
pyrimidinyl, or phenyl ring may be optionally mono-, di-, or tri-subastituted 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, triflucromethyl, cyano, nitro, carboxy,
carboalkoxy of 2-7 carbon atoms, carboalky! of 2-7 carbon atoms, phenaxy,
phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atomas,
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 0—O0, S—S, or S—O bonds and where the bicyclic aryl or bicyclic
heteroaryl ring may be optionally mono- di-, tri, or tetm-subatituted with a
substituent selected from the group consisting of halogen, oxo, thio, alkyl of 1-6
carbon stoms, alkenyl of 2-6 carbon atoms, alkyny! of 2-6 carbon atoms, azido,
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hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon
atomas, 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, elkylamino of 1-6 carbon atoms,

dialkyl amino of 2 to 12 carbon atoms, phemylamino, benzylamino,
' alkanoylamino of 1-6 carbon atoms, slkenoylamino of 3-8 carbon atoms,
alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon atoms,
carboalkoxyalkyl of 3-8 cartbon 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 radical having the
formula:

/A\T A

wherein A is a pyridinyl, pyrimidinyl, or phenyl ring; wherein the pyridinyl,
pyrimidinyl, or phenyl ring may be optionally mono- or di-substituted with &
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,
Iydroxyalkyl 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, amino, alkylamnino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 cerbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,
carboxyalkyl of 2-7 carbon atoms, carboalkaxyalkyl 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, T is
bonded to a carbon of A and is:

—NH(CHz)m —, —O(CHa)n —, —S(CHa)m —, —NR(CHz)n —,

—(CHy)u— —(CHz)m NH—, —(CH2)w O—, —(CHa2)m S—, or
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~—(CH3)uNR—, and L is an unsubsitituted phenyl ring or a phenyl ring
mono-, di-, or tri-substituted with a substituent selected from the group consiating
of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, azido, kydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl
of 2-7 carbon atoms, atkenoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon
atoms, alkyithio of 1-6 carbon atoms, hydroxy, triflnorometityl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, -
phenoxy, phenyl, thiophenaxy, 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-dialkylamimoalkyl of 3-10 carbon
atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkylaminoalkaxy of 3-10
carbon atoms, mercapto, and benzoylamino, or L can be a 5- or 6-membered
heteroaryl ring where the heteroaryl ring contains 1 to 3 heteroatoms selected from
N, O, and S, with the proviso that the heteroaryl ring does not contain 0—O0, 8—S,
or S—O bonds, and where the heteroaryi ring is optionally mono- ar 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,
hydraxyalkyl 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, triffuoromethyl, 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, alkanoylamine of 1-6 carbon atoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,
carboxyulkyl of 2-7 carbon atoms, carboalkoxyalkylcf 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-slkylaminoalkoxy of 2-9 carbon atoms,
N,N-dialkylaminocalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino.
[0060] In another prefarred embodiment, the phosphoryl halide used in the ebove
Bischler-Napieralski reaction is phosphoryl chloride.
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[0061] For purposes of this invention, a leaving group is a labile atom or a group
of atorns that can be charged or uncharged, that departs during a substitntion or
displacement reaction. For the foregoing method, suitable leaving groups may be
halo, morpholino, o-mesyl, o-tosyl, or a trifilate.

{0062] In a preferred embodiment, the leaving group ia morpholino.

[0063) As shown in Scheme 1, the aryl-2-propenamide compound of formuls (II)
may be prepared by various reaction pathways, as described in the following
Schames 2 and 3. |

Scheme 2

MJD ¥ :m.mu — k:IZL,.,
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[0064] Scheme 2 illustrates one pathway to form an aryl-2-propenamide
compound of formula (II) followed by the synthesis of a 4-halogenated quinoline
compound of formula (I).

[0065] As shown in Scheme 2, arylaminos are reacted with orthoformate to .
methylene compounds (e.g., cyanoacetylmorpholine to provide aryl-2-
propenamides of formula (II). Through a Bischler-Napicralski reaction, treatment
of the aryl-2-propenamides with a phosphoryl halide (e.g., phosphoryl chioride)
_ranllu in 4-halogenated quinolines (o.g., 4-chloroquinolines).
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[0066] Scheme 3 illustrates a second pathway to form an axyl-2-propensmide
compound of formula (I) followed by the gynthesis of a 4-halogenated quinoline
compound of formula (T).

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

[0068] The following axamples 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] Freparation of 4-cysnoscetylmorpholine.

{0071] A 4-neck 500 mL flask was charged with morpholine (77.0 g, 0.088 mol).
Ethyloysnoacetate (100.0 g, 0.038 mol) was added. After addition, the reaction
mixture was stimed. The mixture progressively turned yellow to clear. The
mixture was beated to 100 ¢ 110°C for 3.0 hours. A solid formed after cooling
to room temperature. Ethyl acetate (150 ml) and heptanes (300 mi) were added
and the mixture stirred for 30 minutes at room temperature. The solid was



000039

-26-

filtered to give 95.2 g (71% yield) of 4~cyanoacetylmorpholine. 'H NMR: &
(DMSO-ds) 4.02 (s, 2H); 3.37 (m, 2H); 3.55 (m, 4H); 3.45 (m, 2H).

[0072] Preparation of propenamide.

[0073] A 4-neck 250 mL flask was charged with 4-cyanoacetylmorpholine (7.21
g 0.047 mol), aniline (10.0 g, 0.051 mol) and IPA (72 mL). The flask was
equipped with an agitator, thermocoupler and N protection. The mixture was
heated to 50-60°C. The first of three portions of triethyl orthoformate (7.8 ml)
was added. After one hour, the second portion of triethyl orthoformate (7.8 ml)
was added. After another hour, the third portion of triefiryl orthoformate (7.8 ml)
was added. The resulting solution was held to 80°C for 21 hours. Brown solids
formed after cooling to room temperature. The solids were filtered, washed with
IPA (2x15mL) and dried to give 8.43 g (51% yield) of the desired compound. 'H
NMR: 8 (DMSO-d¢) 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 (¢, 3H).

[0074] Preparation of 6-acetamido-4-chloro-3-cyano-7-ethoxyquinoline,
[0075] To a 3-necked 50 ml flask equipped with an agitator, temperature probe,
condenser and nitrogen protection was charged propenamide (2.0g, 5.58 mmole)
and suspended in acetonitrile (16 ml). The mixture was heated to 60-65 °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% aquoous 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
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necessary. The layers were separated and the organic phase washed with water (2 x
30 ml) and brine (30 ml). To the organic phase was added silica gel 60 (30 g) and
the mixture stirred for a minimum of 30 mins. The mixture was filtered and
washed with isopropyl acetate (30 ml). The organic phase was concentrated to
dryness to give cude compound. This workup still left small amounts of polar
imipuritics in the product.
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WHAT IS CLAIMED IS:

L A method of preparing a 4-substituted quinoline compound comprising the
step of reacting a compound of the following formula (I):

Ry 0
N mj/lL
Re

am
with a reagent of formula POLG’, wherein LG’ is halo, to_pmviden
compound of the following formuls (I):
PG Ry LG"
\A
/
N
G N
~ ®
wherein;
LG iz 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, triflucroacetamide, Troc, Phonoc, benzamide,
Teoc, pthalimide, maleimide and 2,5-dimethylpyrrole;

AisO,NR, or S;

R is H, slkyl, 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,
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alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkenoyloxy 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
stoms, alkylsulfonamido of 1-6 carbon atomnas, alkenylsulfonsmido of 2-6 carbon

. atoms, alkynylsulfonamido of 2-6 carbon atoms, hydroxy, triffuoromethyl,

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, dislkylamine 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(Ra)a)p

, \ /
Ry—(ClRalip—N,  N—(ClRa)ak~Y
(CRa)¥

ReRy— G —M—(ClRk =Y —

R7-(C(Re) 2y Y-, R7{C(Re) 2);- M{C(Re)2) Y-, or Het-(C(Re)a)W-
(CRe)-Y-;

or R, and R, are as defined above and G is Ry-NH-;

or if agy of the substitments R;, R, or G are located on contiguous carbon
atoms then they may be taken together as the divalent radical -O-C(R¢)2-0;

Y is a divalent radical selected from the group consisting of

(CHa)y—. O—, and -—ﬁ'-— H

R, is —NR6R6, —ORS, —J, —N(R6)3+, or —NRS(ORS);

M is >NR6, —0—, >N—(C(R6)2)pNRSRS, ar >N—(C(R6)2)p—ORS;

W is >NRS, —O— or is & bond; I

Het is selected from the group consisting of morpholine, thiomorpholine,
thiomorpholine S-oxide, thiomarpholine S,S-dioxide, piperidine, pyrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piporazine, furan, thiophone, tetmhydrothiophene, tetrahydrofuran,
dioxane, 1,3-dioxolane, tetrahydropyran, and
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(OCH,CH0),

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{Rs)2, or —ORg,
optionally mono or di-substituted on carbon with the mono-valent redicals
—{(C(Rgh)s ORs ot —(C(R¢)2)s N(Rg)2, and optionally mono or di-substituted on a
saturated carbon with divalent radicals —O— or —O{(C(Re)2)s O—;

Ry is hydrogen, alky! of 1-6 carbon atoms, alkenryl 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, triflucromethyi,
amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atomas, 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, phemylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;
with the proviso that the alkenyl or alkynyl moicty is bound to a nitrogen or oxygen
atom through a saturated carbon atom;

Ry, is selected from the group consisting of




» DUUU3D

0 Re 0
R;——-S—S—(C(R,)z),4< ’ /{>A\’
R LT

o) / o
)j .
o N\ &_\ |

Rg/ C(Re)2lv Rs
0

| (CRaleh |
7 N ‘< |/



-+ 000036

-32-

J——(CHa) CHp)g—J //o

° ° \": Re \:H:. R \Hz-
Pagiu e
X

R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,
carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

(CRalp
Rr—CRai—n N R

\(C(Re)z)p

Rr—(C(Re}2— _
Rr—(C(R¢)a)y—M—(C(Re)2)—; ReRy—CH—



v
000037
-33-

M—(C(Rﬁ):)f—. or
Het—(C(Re))y—W—(C(Re))—;
R; is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

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

2.

3.

(C(Re)2)p
Rr—(CRel—N /\~—1c(n,),),_— ,
NetReny;
Rr—(C(Re)2)s— '
Rr—(C(Re)a)y—M—(C(Re)2)r—, ReRo—CH—
M—(C(Rg)2)—, or
Het—(C(Re))—W—(C(Re))—;
Rs, and Ry aro each independently —(C(Re)2)NReRs, or —(C(Re)2)r ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is an alkyl of 1-6 carbon atoms or hydrogen;
a=Oorl;
g=1-6;

=1-6;

u=0-4 and v=0-4, wherein the sum of utv is 2-4;
x=0-3;

y=0-1;

=0-3;

or a salt thereof.

The method of Claim 1, wherein LG" is chloro.

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

group on a compound of formula (I} with a nucleophile.
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4, The.method of Claim 1, further comprising the step of forming the
compound of formula (II) by condensing an active methylens compound of formula

avy:
0

™)
with an arylformimidate compound of formula (TII):
PG

N

G N/\OEt

(Ill)’

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 stop of forming the
arylformimidate by reacting an arylamine of formula (V):

N

e NH,
1\ 4]

with arthoformate, 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.
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8. The method of Claim 6, wherein the orthoformate is triethyl orthoformate.

9. The method of Claim 1, further comprising the step of forming the
compound of formula (II) by reacting an alkoxymethylene compound of formula
(vD):

O
NC
LG
t
M)
with an arylamine of formuola (V):

PG‘-\A

G NH,

» 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 cthoxy.

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

™
with orthoformate, wherein LG is as previously defined.
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12.  The method of Claim 11, wherein the active methylens compound is
morpholinocyanoacetute.

13.  The method of Claim 11, wherein the orthoformate is triethyl orthoformate.

14.  The method of Claim 1, wherein the treatment of the compound of formula
(1) with phosphoryl chloride occurs at & temperature in the range of 60 to 100°C.

15. The method of Claim 1, wherein & compound of the following formula
(VID:

PG R4 LG
\A
/
X
G N
Ry

(VID

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

18. The method of Claim 1, wherein the compound of formula () is N-{4-
chloro-3-cyano-7-hydroxy-6-quinolinyl] acetamide. '

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

20. A method of preparing a 4-substituted quinoline compound of the following
formmula (VIH):
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(CH2) X
PG Ry Z/
N\
A ~ CN
x
G N
Ry
(Vim,
said method comprising the steps of:
a reacting a compound of formula (I):
PG\A R1 : LG"
r
x
c] N
)

with a nucleophilic reagent of formula HZ{CH;),-X; or
b(i). reacting a compound of formuts (I):

Ry o)
PG :
\A CNj/L
LG
| ) N
H
(m,

with a nucleophilic reagent of formula HZ(CHg),-X to form a compound of
formula (IX):
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\A CN , /(crl,)..-x

Iz

(IX); and

b(ii). cyclizing the compound of formula (IX) with a reagent of formula
POLG"to produce the compound of formula (VIII).
wherein :

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

LG’ is halo;

LG”’ is a leaving group selected from the group consisting of morpholino,
o-mesyl, o-togyl, 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
and cyclic imides such as pthalimide, maleimide and 2,5-dimethylpyrrole;

AisO,NR, or S;

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

G, R, and R, are cach, 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, alkenoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms,
alkynoylaxy 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, alkylgulfonamido 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, phthalimids, phenyl, thiophenoxy,
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benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino of 1-
6 carbon atoms, dislkylamino 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 stoms, phenylamino, benzylamino,

JC{Relalp, /
Ry—(C(Ra)2lp—N, N (CRa}Ik=Y
{C(Ra)y

ReRy—C—M—{CROI—Y—

Re-(CRQ) )y Y-» Re-{O(Re) 25 M-(C(R Qe Y-, or Het{C(R )} W-
(C(Rh-Y-;

or R; and R, arc as defined above and G is Ry-NH-;

or if any of the substituents R;, R¢ or G are located on contiguous carbon
atoms then they may be taken together as the divalent radical -O-C(R¢) 2-0;

Y is a divalent radical selected from the group consisting of

—({CHz), A O , and __:e__ ’

Ry is —NReR¢, —ORs, —J, —N(Re)s", or —NRe(ORe);

M is >NRs, —0—, >N—(C(Re))pNReRs, or >N—(C(Re))y—ORs;

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, pyrrolidins,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piperazine, furan, thiophene, tetrabydrothiophene, tetrahydrofuoran,
dioxane, I,3-dioxolane, tetrahydropyran, and

(OCH,CH0),

H ]
wherein Het is optionally mono- ordi-lubsﬁmmdol:xcarbonorniu“m
with R, optionally mono- or di-substituted on carbon with hydroxy, —N(Rg)», or
-—ORs, optionally mono or di-substituted on carbon with the mono-valent radicals
—{(C(Re)2)s ORs or —(C(Rg)2)y N(Re)z, and optionally mono or di-substitated on a
saturated carbon with divalent radicals —O— or —O(C(Re)2)s O—;

J

U

[

Jt

J
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R is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyt of 1-6 carbon atoms, carboalkyl of 2-7
carbon atoms, carboxyalkyl (2-7 carbon atoms), phonyl, 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 cerbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of
2-7 carbon atoms, alkyithio of 1-6 carbon atoms, hydroxy, carboxyl, carboalkoxy
of 2-7 carbon atoms, phenaxy, phonyl, thiophenoxy, benzoyl, benzyl, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;
with the proviso that the alkeny! o alkynyl moiety is bound to a nitrogen or oxygen
atom through a saturated carbon atom;

Ry, is selected from the group consisting of

(C(Rs))y
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Ra'—s'—s_(C(Ra)z)r4< M
R3

0~ R,

Y o
N °<m | )‘E:j
S/\tc(&b)v | Rs | 0/

J——{CH), CHy)y— //
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Rj 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)z)p \
Rr—(C(Re)z)p—N\ /N—(O(Re)z)r—— ’
(C(Re)2)p

R—(C(Re)2)lr—>

Ry—(C(Reh)y—M~~(C(Re)2)—, RsRo—CH—

M—(C(Re)2)—, or

Het—(C(Reha)—W—(C(Re))—;

Rj 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
'——(C(Re)z)—N/ \N—(C(Re)z)r—
Newas”

R—(CRe))—

R7—(C(Re)2);—M—(C(R)2)—, RaiRs—CH—

M—(C(R)2)—, o

Hot—(C(Re)h)—W—(C(Re)k—;

Rg, and Ry aro each independently —(C(Re)2)NR¢Rs, or —(C(Rg)a): ORs;
T is independently hydrogen, chlorine, flucrine, or bromine;

Q i3 an alkyl of 1-6 carbon atoms or kydrogen;

a=0orl;
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g=1-6;

nis0-1;

m is 0-3;

P=2-4;

q=0-4;

r=1-4;

=1-6;

v=0-4 and v=0-4, wheyein the sum of u+v is 2-4;

x=0-3;

Y01

=0-3;

ZcanbeNR',QorS;

nisOorl; and

X can be cycloalkyl of 3 to 7 carbon atoms, which may be optionally
substituted with one or more alkyl of 1 mﬁcubmammggoups,n&'islpyﬁdinyl,
pyrimidinyl, or phenyl ring, wherein the pyridinyl, pyrimidinyl, or phenyl ring may
be optionally mono-, di-, or tri-gubstituted with a substituent selected from the
group congisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, slkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyt 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, pbenyl, thiophenoxy, benzoyl, benzyl, amino,
_ alkylamino of 1-6 carban 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 stoms, 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
heteroeryl ring system of 8 to 12 atoms, where the bicyclic heteroaryl ring contains
1 to 4 heteroatoma selected from N, O, and S with the proviso that the bicyclic
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heteronryl ring does not contain O—0, 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, 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, amino, alkylamino of 1-6 carban
atoms, dialkyl amino of 2 t0 12 carbon atoms, phenylamino, benzylamino,
alkancylamino 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, aminoalky] of 1-5 carbon atoms, N-
alkylsminoalkyl of 2-9 carbon atoms, N,N-dialkylaminosalkyl 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 radical having the
fornmla:

/A\T P

wherein A is a pyridinyl, pyrimidinyl, or phenyl ring; wherein the pyridinyl,
pyrimidinyl, or phenyl ring may be optionally mono- or di-subtituted with a
substituent selected from the groap consisting of halogen, alkyl of 1-6 carbon
atoms, alkeayl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,
hydroxyalkyl of 1-6 carbon atoms, halometiyl, alkaxymethyl of 2-7 carbon stoms,
alkanoyloxymethyl of 2-7 carbon atoms, slkoxy of 1-6 carbon atoms, alkyithio of
1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of
2-7 carbon stoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylammino of 1-6 carbon atoms, dialkylzmino of 2 to 12
carbon atoms, phenylaming, benzylamino, alksnoylamino of 1-6 carbon stoms,
alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms,
carboxyaliyl 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-alkylaminoalkaxy of 2-9 carbon atoms,
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N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino, T is
bonded to 2 carbon of A and ix:

—NH(CHz)n —, —O(CHz)m —, —S(CHa)m —, —NR(CHz)n —

—{(CHz)o— —{(CHa)m NH—, —(CHp)n O—, —(CHo)n S—, or

—(CH2)mNR—, and L is an ungubsitituted phenyl ring or a phenyl ring
mono-, di-, or tri-substituted with a substituent selecied from ths 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, alknxymethyl
of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon
atoms, alkyithio 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,
alkangylamino 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-dialkylaminoalky! of 3-10 carbon _
atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkylaminoalkaxy of 3-10
carbon atoms, mercapto, and benzoylamino, or L can be a 5- or 6-mombered
heteroaryl ring where the heteroaryl ring contains 1 to 3 heteroatoms selected from
N, O, axd S, with the proviso that the heteroaryl ring does not contsin 0—0O, S—S,
or S—O bonds, and where the heteroaryl ring is optionally mono- or di-substituted
with & substituent selocted 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, alkoxymetiryl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 éarbon atoms, alkylthio of
1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of
2&7aubmnthumuﬂﬂuuﬂqﬂoflﬂcmﬂnnahmuqﬂmnmqhﬁhmuLﬂﬁdMumnxn
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, diaikylamino of 2 to 12
carbon atoms, phenylamino, benzylsmino, 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-alkylsminoalkyl of 2-9 carbon atoms, N,N-
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dialkylaminoalky! of 3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms,
N.N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino;
or a salt thereof.

21.  The method of Claim 20, wherein LG is chloro.

22. A compound of the following formula (II):

N c..j/L
LG
Re
i

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

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

AisO,NR,orS;

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

G, R, and Ry arc each, independently, hydrogen, halogen, aikyl of 1-6
carbon atoms, alkenryl of 2-6 carbon atoms, alkynyi 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,

(I
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carboalkyl of 2-7 carbon atoms, phenoxy, phthalimide, phenyl, thiophenoxy,
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino of 1-
6 carbon atoma, dialkylamina of 2 to 12 carbon atoms, N-alkylcarbamoyl, N,N-
dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms, N,N-
dialkerylamino of 6-12 carbon atoms, phemylamino, benzylamino,

' (C(Ra)plp, /

Ry—(CRaP—N, N—(CRek—Y
(CRaN

ReRy—C— = (CRIK~Y —

R-(C(R¢)2)y-Y-, R+{(C(Re) 2)p-M-{(C(Re)2)x-Y-, or Hot-(C(Re)a)yW-
(C(Re)-Y-

or R, and R, are as defined above and G is Ry-NH-;

or if anry of the substituents Ry, Ry or G are located on contiguous carbon
atoms then they may be taken together as the divalent radical -O-C(Rg) 2-O;

Y is a divalent radical selected from the group consisting of

——(CHg)y y O , and ——:.— ’

Ry is—NRgRs, —ORs, —J, —N(Re)s', or —NRe(ORg);

M is >NRg, —O0—, > N—(C(R¢ha)pNReRg, or >N—(C(Re)2)—ORs;

W is >NRg, —O— ar is a bond;

Hot is selected from the group consisting of morpholine, thiomorpholine,
thiomorpholine S-axide, thiomorpholine S,S-dioxide, piperidine, pyrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piporazine, firran, thiophens, tetrahydrothiophens, tetmhydrofuran,
dioxane, 1,3-dioxolane, tetrahydropyran, and

(OCH,CH,O);

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(Rs)z, or
—ORs, optionally mono or di-substituted on carbon with the mono-valent radicals
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—{(C(Re)z)s ORs ot —(C(Rs)2)s N(Rg)z, and optionally mono or di-substituted on a
saturated carbon with divalent radicals —O— or—O(C(Rg)), O—;

R is lrydrogen, alkyl of 1-6 carbon atoms, alkenryl 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, dislkylsmino of 2-6 carbon atoma, nitro,
cyano, azido, helomethy], alkoxymethyl of 2-7 carbon atoms, alkanoylaxymethyl of
2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl, carboalkoxy
of 2-7 carbon atoms, phenoxy, phenyl, thiophenaxy, beazoyl, benzyl, phenrylamino,
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 satorated carbon atom;

Ry, is selected from the group consisting of
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Rs—s—s—-(C(Ra)z)r“< M
R
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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 caxbon atoms,
/(C(Ra)z)p

Rr——(C(Ra)z)r—N\ \N—(C(Ra)z)r— ’

(C(Ra)z)p/

R—(C(Re)2)—,

Rr—(C(Re)2)y—M—(C(Rg)2)—; ReRy—CH—

M—(C(Re)2)—, or

Het—(C(Re)2)—W—(C(Re)—;

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

R,-—(C(R.),),,——N< /\

(C(Ra)2)p

N—{(C(Rek)—*

Rr—(C(Re))—:

Rr—(CRe))y—M—(C(Re))—, ReRs—CH—

M—(C(R¢)2)—, or

Het—(CReh)—W—(CRe))—;

Ry, and Ry are cach independently —(C(Rs)2)INReRs, or —(C(Re)2): ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;

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

s=Oorl;
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or a saklt thereof

23. The compound of Claim 22, further comprising the following provisos:

when R 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 Ry is —N Rs Rs, —N(Rg)', or—N Rg (O Rg),
then g=2-6;

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

whenYis—NRs—thenk2-4; when Yis —O—and Mor Wis —O—
then k=1-4;

when W is not a bond with Het bonded through a nitrogen atom then g=2-4;
end T

when W is a bond with Het bonded through a nitrogen atom and Y is —
O— or—N Ry — then k=24,

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

25. The compound of Clsim 24, whercin PG is acyl, A is amino, G is ethoxy,
RyisHand Ryiz H.

000055
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ABSTRACT OF THE DISCLOSURE

[0076] This invention is directed to methods of preparing 4-substituted quinoline
compounds as intermediates in the manufacture of receptor tyrosine kinase
inhibitors and intermediate compounds used in the methods thereof, wherein the
4-gubatituted quinoline compound has the following gencral formula (I):

\A
vy
X
G N
Ry ®

wherein substitutions at LG"’, PG, A, G, R, and Ry are set forth in the

NY_Main 476035_1.DOC
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INTERMEDIARIOS DE QUINOLINA COMO INHIBIDORES DE RECEPTORES
DE TIROSINA QUINASAS Y LA SINTESIS DE LOS MISMOS

ANTECEDENTES DE LA INVEIﬁICION

Campo dela invencién
~. [0001] Esta invencibn estd dirigida a métodos de preparacion de

compuestos de quinolina 4-sustituida como intermediarios en la elaboracién de
inhibidores de receptores de tirosina quinasas y los compuestos intermediarios
utllizados en dichos métodos.

Antecedentes relaclonados ei el arte

[0002] Las protelna tirosina quinasas (PTK) son ciiticas para la
reguiacidn del crecimlento ceélular y la dlfamnda;ibn. Una clase genersl de
PTK comprende los receptores de tirosina quinasas (RTK). Una vez activadas,
habitualmente a través de unién de un ligando, una RTK Inicia las sefiales para
diversas actividades, tal como el crecimiento cslular y la replicacién.

[0003]) Las RTK comprenden una de las més grandes familias de PTK y
presentan diversas actividades bioldgicas. Hasta el presents, se han
identificado al menos dlecinueve (19) subfamlllas distintas de RTK. Una de
dichas subfamilias es la familia "HER" de RTK, que Incluye el receptor del
factor de crecimlento epidémico (EGFR), ErbB2 (HER2), ErbB3 (HER3) y
ErbB4 (HER4).

[0004) BajJo determinadas condiclones, distintos estudios han
demostrado que, como resuitado ya sea una mutacién o sobreexpresibn, estas
RTK se pueden subsepslblllzar: cuyo resultado es un.a proliferacién celular
descontrolada que puede conducir al crecimiento de tumores y distintos tipos
de cancer (Wilks, A. F., Adv. Caricer Res., 60, 43 (1993) y Parsons, J. T.;
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Parsons, S. J., Important Advances in Oncology, DeVita, V. T. Ed., J. B.
Lippincott Co., Phila., 3 (1893)). Por ejemplo, la sobreexpresion del producto de
1a quinasa de receptores de los oncogenes ErbB2 se ha asociado con céncer
de mama y ovario en humanos (Slamon, D. J. et al., Science, 244, 707 (1988) y
Science, 235, 177 (1987)).

[0005] Ademas, la desregulacién de la EGFR quinasa se ha asociado
con tumores epidermoides (Reiss, M., et al., Cancer Res., 51, 6254 (1991)),
tu'rnores de mama (Macias, A. et al., Anticancer Res., 7, 459 (1987)) y tumores
que comprometen otros organos importantes (Gullick, W. J., Brit. Med. Bull.,
47, 87 (1991)). _

[0006] Se sabe también que estas RTK estin comprometidas en los
procesos cruciales para el progreso de tumores, tal como apoptosis,
-anglogénesis y metastasis.

[0007] Por ello, los inhibidores de estas RTK son potencialmente de
valor terapéutico para el tratamiento de cancer y otras enfermedades
caracterizadas por un crecimier:lto celular descontrolado o anormal. Por
consiguiente, muchos da los ‘estudios més reclentes tratan del desarroll de
inhibidores espoc;lﬁcos de RTK como potenciales agentes terapéuticos anti-
cancerosos (por ejemplo, Traxer, P., Exp. Opin. Ther. Patents, 8, 1598 (1998)
y Bridges, A. J., Emenging Drugs, 3, 279 (1998)).

[0008] Los derivados quinolina son conocidos por . ser compuestos
intermediarios importantes en la sintesis de inhibldores de RTK. Por ejemplo,
en las siguientes Patentes de EE.UU., se describen derivados de quinolina y se
. establece que los compuestos estan comprometidos en la inhibicion de la
actividad PTK: 6.288.082 (11 de septiembre, 2001) y 6.297.258 (2 de octubre,
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2001).

[0009} Ademdis, en el arle se conocen diversos métodos para la
_ preparacion de derivados quinolina, pero estos métodos presentan serias
limitaciones. Uno de dichos métodos es la reacci6n dé_ ciclacién térmica.
(Sabnis, R.W., et al.,, J. Hetero. Chem., 29, 65 (1992); Mehta, N.C., et al., J.
Ind. Chem. Soc., 55(2), 193 (1978); Bre'de}eck, H., et al., Chem. Ber., 98(4),
1081 (1965); Salon, J., et al., fur Chem., 131, 283 (2000)). Si bien es de uso
comun, este método requiere de condiciones de temperatura alta, lo cual limita
su uso en [a produccién a gran escala de quinolina y'de derivados de quinolina.
Este método también raqiliera de condiciones de gran dilucién, 'que dan como
resultado una disminucién generalizada en el rendimiento. AGn mas, los
rendimientos de las reacciones de ciclacién térmica son tipicamente del 50% o
menos.

[0010] Otra limitacidn es que muchas de las reacciones usadas en la
preparacién de los derivados de quinolina a menudo generan productos
secundarios indeseados. Por ejerﬁplo, la reaccién de cloracién empleada en la
preparacién de derivados de quinolina tiene la. contra de generar un alquitran
. Viscoso y pmciuctos de descomposicion que son dificiles de limpiar y eliminar,

lo cual da como resultado rendimientos muy variables, tipicamente en un rango
entre 24-64%.

[0011] Recientemente, se han comenzado a investigar otros métodos
para la preparacion de derivados de quinolina. Uno de dichos métodos
.comprende el uso de metodologla asistida por microondas para la preparacién

.de qu.inolonas a partir de aminas aromadticas. (Dave, C. G., et al., Ind. J. Chem.,
418B, 650 (2002)). Sin embargo, estos métodos méas nuevos también sufren de
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las mismas limitaciones que se mencionaran previamente, tal como el -
requerimiento de condiciones de temperatura alta. ‘

[0012] Por consiguients, persiste la necesidad de nuevos compuestos
quinolina en la preparacion de inhibidores de RTK y de métodos de
preparacién dichos compuestos quinolina sin las Iimitéciones mencionadas. En
particular, persiste la necesidad de métodos de preparacién de dichos
compuestos quinolina sin el requisito de condiciones de temperatura alta. ‘
RESUMEN Q.E LA INVENCION

{0013] Esta invencién se relaciona con métodos de pl;eparadén de
compuestos de quinolina 4-sustituida como intermediarios en la elaborac;‘(m de
inhibidores de RTK y con los intermediarios utilizados en dichos métodos.

[0014] Por lo tanto, en un aspecto, la presente invencién es un método
de preparacién de un compuesto quinolina 4-sustituida que comprende el paso

de hacer reaccionar un compuesto de férmula (§1):

Ry

A o

PG

LG

Xz

(ID
-con un reactivo de férmula POLG's, donde LG’ es halo, para proveer un

compuesto de férmuila (l):
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PG R LG"
N
N
Z
X
G N
Ry

donde LG es un grupo saliente seleccionado del grupo formado por
morfolino, o-mesillo, o-tosilo, triflato, LG" es un grupo saliente seleccionado del
grupo formado por morfolino, o-mesilo, o-tosilo, triflato o haldgeno; PG es un
grupo protector seleccionado del grupo formado- por acilo, CH3OC(O)-,
EtOC(O)-, Fmoc, trifluoroacetamida, Troc, Fenoc, benzamida, Teoc e imidas
ciclicas, tal como ftalimida, maleimida y 2,5-dimetilpirmol; Aes O, NRo S, R es
H., alquilo, alquenilo o alquinilo; vy G, Ry y Ry son cada uno,
independientemente, hidrégeno, haldgeno, alquilo de 1-8 Atomos de cali-)ono.
alquenilo de 2-6 atomos de cqlbono'.' alquinilo de 2-6 atomos de carbono,
alqueniloxi de 2-6 atomos de carbono, alquinilox de 2-6 a4tomos de carbono,
hidroximetilo, halometilo, alcanofloxi de 1-6 4tomos de.calfono. alquenolloxi de
38 4&tomos de carbono, alquinofloxi de 38 4tomos de carbono,
' alcanolloximetilo de 2-7 4tomos de carbono, alquenofloximetilo de 4-9 4tomos
de carbono, alquinofloximetilo de 4-9 4tomos de carbono, alcoximetilo de 2-7
adtomos de carbono, alcoxi de 1-68 atomos de carbono, alquiltio de 1-6 atomos
de carbono, alquilsulfinilo de 1-6 4tomos de carbono, alquilsulfonilo de 1-6
dtomos de carbono, alquilsulfonamida de 16 &tomos de carbono,
. alquenilsulfonamida de 2-6 atomos de carbono, alquinilsulfonamida de 2-6

atomos de carbono, hidroxi, trifluorometilo, trifluorometoxi, ciano, nitro, carboxd,



- 000063

carboalcoxi de 2-7 dtomos de carbono, carboalqullo de 2-7 atomos de carbono,
fenoxd, ftalimida, fenilo, tiofenoxd, bencilo, amino, hidroxiamino, alcoxlamino de
1-4 atomos de carbono, alquilamino da 1-6 atomos de cal:bonq. dialquilamino
de 2 a 12 étomos de carbono, N-alquilcarbamollo, N,N-dialquilcarbamolio, N-
alquil-N-alquenliamino de 4 a 12 &tomos de carbono, N,N-dialquenilamino de 6-
12 4tomos de carbono, fenilamino, bencitamino,

[ACRak2)P, /
Ry—(CiRelp—N, N—(C(Ra})k~Y

7

(ClRel¥ .
ReRy—0—M—(ClRelk—Y — '

Rr(C(Re) 2)g-Y-: Rr-(C(Rs) 2)5-M-(C(Rg)2)x-Y-, 0 Het-(C(Rg)2)eW-(C(Re)z-Y-

o R y Rq son como se definieron precedentemente y G es R>-NH-;

o si cualquiera de los sustituyantes Ry, R¢ 0 G estan ubicados sobre
atomos de carbono contiguos entonces se pueden tomar juntos como el radical,
divalente -O-C(Rqg) 2-0;

Y es un radicai divalente seleccionado dei grupo formado por

(CHo)g ) O ., and —5.— ’

Ry @5 —NRgRs, —ORs, —J, —N(Re)', 9 —NRe(ORe);

M es >NRgs, —O—, >N—(C(Rs)2)yNRsRs, 0 >N—(C(Rg)2)o—ORs;

W es >NRs, —O— 0 es un enlace;

Het se selecciona del grupo formado por morfolino, tiomorfolino, S-6xido
de tiomorfolino, S,S-diéxido de tiomarfoling, piperidina, pirrolidina, aziridina,
piridina, imidazol, | 1,2,3-riazol, 1,2,4-triazol, tiazol, tiazolidina, tetrazol,
plperazina, furano, tiofeno, tetrahidrotiofeno, tetrahidrofurano, dioxano, 1,3-

dioxolano, tetrahidropirano y
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(OCH,CH;0),

H :

donde Het estd opcionalmente mono- o di-sustituido en el carbono o
nitrégeno con Rg, opcionalmente mono- o di-sustituido en el carbono con
hidroxi, —N{Re)2, ¢ —ORs, opcionalmente mono o di-sustituido en el carbono
con los radicales monovalentes

—{C(Re))s ORs 0 —{C(Re):) N(Re), y Opcionalments mono o di-
sustituido en un carbono saturado con radicales divalentes —O— o —
O(C(Re)2)s O—;

Rs es hidrégeno, alquilo de 1-6 atomos de carbono, alquenilo de 2-6
él.tomos de carbono, alquinilo de 2-8 &tomos de carbono, cicloalquilo de 1-6
4tomos de carbono, carboalquilo de 2-7 &tomos de carbono, carboxialquilo (2-7
atomos de carbono), fenilo o fenilo opcionalmente sustituido con uno o més
entre halGgeno, alcoxi de 1-6 étomos de carbonb. trifl.uommetilo. Iamlno.
alquilamino de 1-3 &tomos de carbono, dialquliamino de 2-8 &tomos de
carbono, nitro, ¢iano, azida, halometilo, alcoximetilo de 2-7 atomos de carbono,
alcanolloximetilo de 2-7 ‘4tomos de carbono, aiqulltlo de 1-6 atomos de
carbono, hidroxi, carboxilo, carboalcoxi de 2-7 &tomos de carbono, fenox,
fenilo, tiofenoxi, benzollo, bencilo, fenilamino, bencllamino, alcal;ollamino de 1-
6 atomos de carbono o alquilo de 1-8 atomos de carbono; con la cond_lclén que
el grupo alquenilo o alquinilo est4 unido a un atomo de nitrégeno u oxigeno a
- través de un atomo de carbo;lo saturado;

Rz, se selecciona del grupo formado por
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- 0 Ry Q
R;—-S—sf(c(R,),),—< ’ ,
R RS Rs :
g o)
(C(Ra)a)
/Ro- R.—N/ I '

C(Rs)z)u

>3</ e ﬁ(
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Rj es independientemente hidrégeno, alquilo de 1-6 dtomos de carbono,
carboxi, carboaicoxi de 1-8 4tomos de carbono, fenilo, carboalquilo de 2-7

J——(CHg),* CHy)y—J <°

J

" &tomos de carbono,

(C(Ra)o)p
¢ \N-.—(C(Ra)z)r-'— ’

\(C(R,),)p/

Ry——(C(Rg)2)—N

Rr—(C(Re)2)—.
Rr—(C(Re)2)y—M—(C(Re)2)—, RaRe—CH—
M—(C(Re}—. 0 -
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Het—{C(Re)2)—W—{(C(Re)2)—:
Rs es independientemente hidrdgeno, alquilo de 1-6 4tomos de carbono,
carboxi, carboalcoxi de 1-6 4tomos de carbono, fenilcarboalquilo de 2-7 4tomos

de carbono, (t
Re)2)
/ p
Rr——(C(Ra)z)p—-N\ /\
(C(Re)2)p

N—(C(Re)a)— -

Rr—(C(Re)2)s—.

Rr—(C(Re)2)y—M—(C(Re)2)—, ReRg—CH—

M—(C(Rs)2)—o

Het—(C(Re)2)y—W—(C(Re)}r—;

Rs y Rg son cada uno, independientements, —({C(Rs):NRsRs, 0 —
(C(Rs)z2)r ORe;

J es independientemente hidrdgeno, cloro, filior o bromo;

Q es un alquilo de 1-6 4tomos de carbono o hidrégeno;

a=061,

g=1-6;

k=04;

n es 0-1;

m es 0-3;

p = 24;

q=04;

r=14,

s=186;

u =04 yv =04, donde la suma de u+v es 2-4;

x= 0-3; |
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y= 0-;

z= 0-3;

o una sal del mismo. _

[0015] La presente invencién tamblén esta dii'igida a un métod:n para

sintetizar un compuesto de formula (VHI): .
_ACHlx
PG R4 74

(vimn,
que comprende los pasos de:
a. - hacer reaccionar un compuesto de férmula (1):

PG R LG"

)
con un reactivo nucleofilico de formula HZ-(CHa)X: 0

b(i). hacer reaccionar un compuesto de férmula (I1):
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R, )
PG : ,
~a - N
LG
e N
H
Ry

(.
con un reactivo nucleofllico de férmula HZ{CH_),-X para formar un
compuesto de férmula (IX): .
0

Ry
PG
A N (CH)yX
z/
G N
H
Ry

.. (IXyy

b(ii). ciclar el compuesto .de formula (IX) con un reactivo de férmula

POLG' para produc%r el compuesto dé férmula (VIII). |
dpnde LG, LG, LG", PG, A, G, Ry y R; son como se definieron
precedentemente, y Z can be NR', O 0 S, n es 0 6 1, y X puede ser cicloalqullo
de 3 a 7 4tomos de carbono, que puede estar sustituido opclonalmente con
uno o més grupos alquilo de 1 a 6 4&tomos de carbono o es un anillo piridinllo,
pirimidinilo o fen_ilo. donde dicho anillo piridinilo, pirimidinilo o fenilo puede estar
opcionalmente mono-, di- o trisusfituldo con un sustituyente seleccionado del
- gfrupo formado por hal699l.10. alquilo de 1-6 &tomos de carbono, alquenlio de 2-
6 4tomos de carbono, alquinilo de 2-6 atomos de carbono, azida, hidroxialquilo
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de 1-6 4tomos de carbono, halometilo, alcoximetilo de 2-7 4tomos de carbono,
alcanofloximetilo de 2-7 4tomos de carbono, alcoxi. de 1-6 atomos de carbono,
alquiltio de 1-6 atomos de carbono, hidroxi, trifluorometilo, ciano, nitro, carboxi,
carboalcoxi de 2-7 &tomos de carbono, carboalquilo de 2-7 4tomos de carbono,
fenoxi, fenilo._tiofenoxi, benzoflo, bencilo, amino, alquilamino de 1-6 atomos de
carbono, dialquilamino de 2 a 12 4&tomos de carbono, fenilamino, bencilamino,
alcanoflamino de 1-6 &tomos de carbono, alquencilamino de 3-8 stomos de
carbono, alquinoflamino de 3-8 &tomos de carbono, carbox[alquilo de 2-7
atomos de carbono, carboalcoxialquilo de 3-8 &tomos de carbono, aminc;alqullo
de 1-5 &tomos de cdrbono, N-alquilaminoalquilo de 2-8 atomos de carbono,
N.N-dialquilamino.alquilo de 3-10 atomos de carbono, N-alquilaminoalcoxi de 2-
8 atomos de carbono, N;N-dialquilaminoalcoxi de ?—10 adtomos de carbono,
mercapto y benzollamino, o X puede ser un sistema de anillos arilo biciclico o
heteroarilo biciclico de 8 a 12 atomos, donde el anillo heteroarilo bicidlico
contiene 1 a 4 heteroatomos seleccionados entre N, O y S, con la condicién
que el anillo heteroarilo bicidlico r-ao contenga enlaces 0—0, S—S, 6 SOy
donde el anillo arilo biciclico o heteroarilo biciclico puede estar opcionalmente
mono- di-, tri- o tetrasustituido con un sustituyente seleccionado del gmp;n
formado por halégeno, oxo, tio, alquilo de 1-6 tomos de carbono, alquenilo de
2-6 &atomos de carbono, alquinilo de 2-8 atomos de cal;bono. azida,
hidroxialquilo de 1-8 &tomos de carbono, halometilo, alcoximetilo de 2-7
dtomos de carbono, alcanolloximetilo de 2-7 4tomos de carbono, alcoxi de 1-8
atomos de carbono, alquiltio de 1-8 atomos de carbono, _h_idro:d. trifluorometilo,
. Giano, nitro, carboxi, carboalcm'd de 2-7 4tomos de carbono, carboalquilo de 2-7

dtomos de carbono, fenoxi, fenilo, tiofenoxi, benzoflo, bencilo, amino,



1 . 00007i

alquilamino de 1-68 &tomos de carbono, dialquilamino. de 2 a-12 MGs de
carbono, - fenilamino, _bencilamino. alcanollamino de 1-8 atomos de carbono,
alquenoflamino de 3-8 &tomos de carbono, alquinoflamino de 3-8 &tomos de
carbono, carboxialquilo de 2-7 &tomas de carbono, carboalcoxiaiquilo de 3-8
atomos de carbono, émlnoalquilo de 1-5 &atomos de carbono, N-
alquilaminoalquilo de 2-9 4tomos de carbono, N,N-dialquilaminoalquilo de 3-10
dtomos de carbono, N-alquilaminoalcoxi de 2-9 &tomos de carbono, N.N-
dialquilaminoalcoxi de 3-1 0' &tomos de carbono, mercapto y benzollamino, o X
puede ser un radical de la siguiente férmula:
/A\T /'L'

donde- A es un anillo pirdinilo, pirimidinilo o fenilo; donde dicho anillo
piridinilo, pirimidinilo o fenilo puede estar opcionalrhente mono- o di-sustituido
con un sustituyente seleccionado del grupo formado por halégeno, alquilo de 1-
6 atomos de carbono, alquenilo de 2-6 4tomos de carbono, alquinilo de 2-6
atomos de carbono, azida, hidroxialquilo de 1-6 4&tomos de carbono, halometilo,
alcoximetilo de 2-7 atomos de carbono, alcanofloximetilo de 2-7 4tomos de
carbono, alcoxi de 1-8 &tomos de carbono, alquiltio de 1-8 &tomos de carbono,
hidroxi, trifluorometilo, ciano, nﬁro. carboxi, carboalcoxi de 2-7 &tomos de
carbono, carboalquilo de 2-7 &tomos de carbono, fenoxd, fenilo, tiofenox,
benzoflo, bencilo, amino, alquilamino de 1-8 &tomos de carbono, dialquilamino
de 2 a 12 &tomos de carbono, fenilamino, bencilamino, alcanoflamino de 1-6
atomos de carbono, alquenollamino de 3-8 dtomos de carbono, alquinollamino
de 3-8 atomos de carbono, carboxialquilo de 2-7 Atomos de carbono,
- carboalcoxalquilo de 3-8 4tomos de carbono, aminoalquilo de 1-5 &tomos de
carbono, N-giquilaminoalquilo de 28 Atomos de carbono,' N,N-
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dialquilaminoalquilo de 3-10 &tomos de carbono, N-alquilaminoalcoxi de 2-9
atomos de carbono, N,N-dialquilaminoalcoxi de 3-10 atomos de earbopo.
mercapto y benzoilamino, T esta unido a un carbono de A y es:

' _NH(CHzhn — —O(CHzm —. —S{CHz)m —, —NR(CHzhn—,
—(CH2)y— —(CH2)m NH—, —(CH2)s O—, —{(CH2)m S—, 0
~—{CHz)mNR—, ¥
L es un anillo fenilo no sustituido o un anillo fenlo mono-, di o

trisustituido con un sustituyente seleccionado del grupo formado por halégeno,
alquilo de 1-8 atomos de carbono, alquenilo de 2-6 &tomos de carbono,
alquinilo de 2-6 atomos de carbono, azida, hidroxialquilo de 1-6 atomos de
carbono, halometilo, alcoximetilo de 2-7 Atomos de carbono, alcanolloximetilo
de 2-7 atomos de carbono, alcoxi de 1-6 &tomos dé carbono, alquiltio de 1-6
atomos de carbono, hidrox, triflucrometilo, clano, nitro, carboxi, carboalcoxi de
2-7 &tomos de carbono, carboalquilo de 2-7 &tomos de carbono, fenoxi, fenilo,
tiofenoxi, benzollo, bencliio, ﬁm_ino. alqullamino de 1-8 atomos de carbono,
dialquilamino de 2 a 12 étomos de carbono, fenillamino, bencilamino,
alcanollamino de 1-6 4tomos de carbonq. alquenoilamino de 3-8 &tomos de
carbono, alquinoflamino de 3-8 dtomos de carbo;lo. carboxialquilo de 2-7
atomos de carbono, carboalcoxialquilo de 3-8 étomos de carbono, aminoalquilo
de 1-5 4tomos de carbono, N-alquilaminoalquilo de 2-8 atomos de carbono,
N,N-dialquilaminoalquilo de 3-10 4tomos de carbono, N-alquilamlnoalcb:d de 2-
9 stomos de carbono, N,N-dialquilaminoalcoxd de 3-10 &tomos de carbono,
'mercapto y benzollamino o L puede ser un anilio heteroariio de 5 6 6
.miembros, donde _ dicho anillo heteroarilo contiene 1 a 3 heteroatomos

seleccionados entre N, O y S, con la condicién que el anillo heteroarilo no



16 . 000073

contenga enlaces 0—0, S—S o S—O, y donde el anillo heteroarilo esta
opcionalmente mono- o. di-sustituido con un sustituyente seleccionado del
grupo formado por halégeno, oxo, tio, alquilo de 1-6 4tomos de carbono, |
alquenilo de 2-6 4tomos de carbono, alquinilo de 2-8 atomos de carbono,
azida, hidroxialquilo de 1-6 atomos de carbono, halometilo, alcoximetilo de 2-7
atomos de carbono, alcanolloximetilo de 2-7 4tomos de carbono, alcoxi de 1-6
tomos de carbono, alquiltio de 1-8 &tomos de carbono, hidroxi, trifiuorometilo,
ciano, nitra, carboxi, carboalcoxl de 2-7 &tomos de carbono, carboalquilo de 2-7
ét-omos de carbono, fenoxi, fenilo, tiofenoxi, benzollo, bencllo, amino,
alquilamino de 1-6 4tomos de carbono, dialquilamino de 2 a 12 4tomos de
carbono, fenilamino, bencilamino, alcanoflamino de 1-6 &tomos de carbono,
alquenoilamino de 3-8 atomos de carbono, alquinoflamino de 3-8 &tomos de
carbono, carboxialqullo de 2-7 atomos de carbono, carboalcoxialquilo de 3-8
atomos de carbono, aminoalquilc de 1-5 &atomos de carbono, N-
alquilaminoalquilo de 2-9 4tomos de carbono, N,N-dialquilaminoalquilo de 3-10
4dtomos de carbono, N-alquilamihoalco:d de 2-89 édtomos de carbono, N,N-
dialquilaminoalcoxi de 3-10 4tomos de carbono, mercapto y benzoilamino.
IOOIGj En otro aspecto, la presente invencibn es un compuesto aril-2-
propenamida intermediario usado en el método precedente de preparacién de
un compuesto quinolina 4-sustituida de férmula (I), donde dicho compuesto

aril-2-propenamida es de la siguiente férmula (1):
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NaL - CN
LG

Iz

Ry
(m

donde LG, PG, A, G, Ry y R4 son como se definieron precedentemente.
DESCRIPCION DETALLADA DE LA INVENCION

[0017] Los compuestos de las férmulas (), (II) y (VIIl) se pueden
preparar faciimente de acuerdo con los siguientes esquemas de réacc_lén o
modificaciones de los mismos. En los siguientee.; esquemas de reaccién LG,
LG, LG", X, PG, A, G, Ry y R se seleccionan entre los grupos definidos
precedentemente.

[0018] El esquema 1 ilustra realizaciones preferidas del método de
preparacion de un compuesto quinclina 4-sustituida.

Esquema 1
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A
Nc\im + enu'\oet —— GD\NH.

(11 o) V)

1
Ry 0
PG, . Ry LG PG.
penne i co sl v
<] N a N
an G N -
R, H e (VR R,

PB\A T MD . g
) O W "“f:”“ o M
G NH Et V)
v ~M

En el Esquema 1, LG, LG, LG", PG, A, G, Ry Yy Ry son como se
definieron precedentemente.

10019} Los compuestos quinolina de la presente invencién poseen un
grupo profector (PG) seleccionado del grupo formado por acilo, CHyOC(O)-,
EtOC(O)-, Fmoc, trifluoroacetamida, Troc, Fenoc, benzamida, Teoc e imidas
clclicas tal como falimida, maleimida y 2,5-dimefilpirrol en la A sustitulda unida
en la posicion 6 de los sistema de anitios quinolina.

[0020] El método de preparacion de los compuestos quinolina de la
presente invencién present.e multiples ventajas diferentes con respecio a los
métodos anteriores de preparacion de compuestos con un nacleo de quinolina.
Mas significativaments, no es necesario un paso de ciclacién a temperatura
alta (por ejemplo, 250 °C) en el método de la invencion. Ademés, el presente
método genera poco olningﬂn alquitrdn insoluble y viscoso; y se minimiza la

*formacién de productos de descomposicidn. Alin mas, este método reduce la

cantidad de pasos necesarios para preparar los compuestos quinolina
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deseados.

[0021} EI método que 'se muestra en el Esquema 1 muestra que el
compuesto de férmula (ll) puede ser convartido en un compuesto de férmula (1)
por formacién del Intermediario (V). Sin embargo, t|amblén se puede aislar el
Intermediario de la férmula (VI). Por ello, este método permite la formacitn de
un compuesto quinolina con diversos grupos salientes en la pdsicién 4. Estos
compuestos quinolina pueden ser sustituidos luego por reaccién de los mismos
con un reactivo nucleofilico. ' |

[0022] Con estas ventajas, el presente método supera muchas de las
limitaciones de los métodos anteriores, obteniéndose como resultado una
mayor produbcibn y una manera més eficaz en cuanto al costo para preparar
los compuestos con niicleo de quinolina para su uso en la el.aboracibn de
inhibidores de RTK. '

[0023] En una realizacién preferida, los compuestos de férmula (1), (If) y
(V1) son sometidos a as siguientes condiciones:

[0024] Cuando Rg @8 un al&ueriilo de 2-7 4tomos de carbono o alquinilo
de 2-7 atomos de carbono, dicho grupo alquenilo o alquinilo estid unido a un
atomo de nitrégeno u oxigeno a través de un 4tomo de carbono saturado.

[0025]) Ademés, cuando Y o8 —N Rg — y Ry 88 —N Rg R, —N(Re)s', ©
—N Rs (O Rg), entonces g = 2-6; cuando M es —O— y R; es —O R, entonces
p = 1-4; cuando Y es —N Rs — entonces k = 2-4; cuando Y es —O—yMo W
es —O— entonces k = 1-4; cuando W no es un enlace con Het unido a través
de un &tomo de nitrdgeno entonces q = 2-4; y cuando W es un enlace con Het

.unido a través de un atomo de nitndgeno e Y es —O— 0 —N Rg — entopoes k
=24.
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[0026] A los efectos de esta invencién, el iérmino *alquilo® incluye
grupos alquilo lineales y ramificados, que pueden contener tanto como 1?
atomos de carbono. Preferentemente, el grupo alquilo contiene entre 1 a 6
atomos de carbono, aunque se prefiere aiin mas que sea de 1 a 4 &tomos de
carbono. El término 'alqueni!o' se refiere a un radical hidroca'rbc;nado alifé-lico
que contiene un enlace doble e incluye grupos alquenilo de cadena Iiﬁeal Yy
ramificada de 2 a 6 4tomos de carbono. Dichos grupos alquenilo pueden existir
en sus configuraciones E o Z; los compuestos de esta invencién Incluyen
ambas configuraciones. El término "alquinilo® Incluye grupos de cadena lineal y
ramificada que contienen de 2 a 6 4tomos de carbono con al menos un triple
enlace. El término “cicloalquilo” se refiere a grupos de hidrocarburos aliciclicos
que poseen de 3 a 12 dtomos de carbono e incluye a modo de ejemplo:
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, norbomilo o
adamantilo.

[0027] A los efectos de esta invencién, el término "arilo” se define como
an grupo hidrocarbonado aromatiéo y puede astar sustituido o no sustituido. !_EI
grupo arilo contiene preferentemente entre 8 y 12 gtomos de carbono y se
puede seleccionar entre, a modo de ejemplo, los siguientes grupos: fenilo, -
naftilo, p-naftilo, bifenilo, antrilo, tetrahidronaftilo, fenantsilo, fiuorenilo, indanilo,
bifenilenilo, acenaftenilo, acenaftilenilo o fenantrenilo. El grupo arilo puede
.estar opcionalmente mono-, di, fri- o tetrasustituido con sustituyentes
seleccionados entre, a modo de ejemplo, el grupo formado por alquilo, acilo,
alcoxicarbonilo, alcoxi, alcoxialquilo, alcoxialcoxi, ciano, halégeno, hidroxi, nitro,
. trifluorometilo, trifluorometoxi, trifluoropropilo, amino, alquilamlno. dialquilamino,

dialquilaminoalquilo, hidroxialquilo, alcoxialquilo, alquiltio, -SO3H, -SO.NH,, -
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SO;NH-anuIio. -SOzN(alquil)y , -COH, CO;NH,;, CO,NH-alquilo y -
CO,N(alquil)o,. Los sustituyentes preferidos para arilos y heteroarilos incluyen:
alquilo, halégeno, amino, alquilamino. dialquilamino, trifluorometilo,
trifluorometoxi, arilalqulio y alquilarilo.

[0028] A los efectos de esta invencion, el término “heteroarllo™ se define
como ur-1 sistoma de anilios heterociclicos aromaticos (monociclicos o
bicldlicos), donde los grupos heteroarilo son anilios de cinco o seis mlembros
que contienen 1 a 4 t;etemémmos selaeccionados del grupo formado por S, Ny
O, e incluyen, é modo de ejempio: (1) furano, tiofeno, indol, azaindol, oxazol,
tiazol, isoxazol, isotiazol, ifnidazol. N-mefilimidazol, piridina, pirimidina, pirazina,
pirrol, N-metilpirrol, pirazol, N-metilpirazol, 1,3,4-oxadiazol, 1,2,4-triazol, 1-metil-
1,2,4-triazol, 1H-tetrazol, 1-metiltetrazol, benzoxazol, benzotiazol, benzofurano,
benzisoxazol, benzimidazdl, N-metilbenzimidazol, azabenzimidazol,. indazol,
quinazolina, quinolina, pirrolidinilo; (2) un heterociclo aromético biclclico, donde
el anillo fenilo, piridina, pirimidina o pirfdizina esté: (i) fusionado a un anillp
heteraciclico aromético de 6 miembros (insaturado) que contiene un dtomo de
nitrdgeno; (ii) fusionadc; a un anilio heterocidico aromatico de 5 ¢ 6 miembros
(insaturado) que contiene dos &tomos de nitrégeno; (ill) fusionado a un anillo
heteroclclico aromético de 5 miembros (insatuﬁdo) que contiene un étomo de
nitrdgeno junto con ya sea un étomo de oxigeno o uno de azufre; o (iv)
fusionado a un anillo heterociclico aromético de 5 miembros (insaturado) que
contiene un heteroatomo seleccionado entre O, N 0 S. Preferentemente, el
grupo heteroarilo biciclico contiene 8 a 12 4tomos de carbono.

[0029]) A los efectos de esta invancion, el término "alcoxi” se de.ﬂne

como C-Cg-alquil-O-; donde el término alquilo es comd se definioé previaments.
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[0030) A_Ios efectos de esta invencién, el tdrmino “alcanolloximetilo” se
define como —CH,OC(O)R, donde R es un alquilo de 1 a 6 atomos de carbono.

[0031] Los términos “alquilaminoalcoxi* y' “dialquilaminoalcox® se
refieren a grupos alquilamino y dialquilamino con uno o dos-grupos alquilo
(iguales o diferentes) unidos al 4tomo de nitrgenoc que esta unido a un grupo
alcoxi de 1 a 6 atomos de carbono. i’raf_erontemente. ol grupo
dialquilaminoalcoxi consiste de 3 a 10 alomos de carbono y un grupo
alquilaminoalcoxi consiste de 2 a 9 atomos de carbdno.

[0032] A los efectos de esta invancién, el término “alquiltio® se define
como C4-Cg-alquil-S. .

[0033] A _Ios efectos de esta invencién, “alcoxialquilo” y “alquittioalquilo”
indican un grupo alquilo segin se definié ;')mviamente que ademés esta
sustituido con un alcoxi o alquiltio segin se definié previamente. Un grupo
alcoxialquilo preferido es alcoximetilo {(por ejemplo alcoxi-CHz-). |

[0034] A los efectos de esta invencién, el término “hidroxi® se define
como un grupo HO-. Aln mas, 'a los efectos de esta invencion, el término
*hidroxialquilo® se define como un grupo HO-alquil-, donde el grupo alquilo
consiste de 1 a 6 carbonos.

[0035] A los efectos de esta invencidn, el témino “benzollamino” se
define como un grupo Ph-OC(O)NH-.

[0036] Los términos “monoalquilamino® y "dialquilamino” se refieren a
porciones que contienen uno o dos grupos alquilo, donde la cadena alqullo es
de 1 a 6 carbonos y los grupos pueden ser iguales o diferentes. Los términos
,"monoalquiléminoalquilo' y ‘dialquilaminoalquilo® se refieren a porciones

monoalquilamino y dialquilamino con uno o dos grupos alquilo (iguales ©
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diferentes) unidos al 4&tomo de nitrégeno que est4 unido a un grupo alquilo de 1
a 6 atomos de carbono. Preferantemente, el grupo dialquilaminoalquilo
consiste de 3 a 10 4tomos de carbono y el grupo alquilaminoalquilo consiste de
2 a 9 atomos de carbono.

[0037] A los efectos de esta invencién, el término "mercapio” se define
como un grupo —SH.

[0038] A los efectos de esta invencién, el término “carboxi™ se define
como un grupo ~COQOH.

[0039] A los efectos de esta invencifn, el tdrmino "alquenollamino® y
“alquinoftamino® se definen como un grupo ~NH-COOR, donde R es alguenilo
o alquinilo de 3 a 8 atomos de carbono. . '

[0040] A los efectos de-esta invencién, el término “carboalcoxi® se define
como —CO2R, donde R es alquilo de 1 a 6 4tomos de carbono.

[0041] A los efoctqs de esta invencién, el término “carboalquilo” se
define como —-COR, donde R es alquilo de 1 a 6 &tomos de carbono.

[0042] A los efectos de esta invencién, el témino “carboxialquilo” se
define como un grupo HOOCR-, donde R es alquilo de 1 a 6 &tomos de
carbono. _

[0043] A los efectos de esta invencion, el término “carboalcoxialqulio” se
define como un grupo —R-COrR', donde R y R' son alquilo y junios
comprenden entre 2 y 7 &tomos de carbono.

[0044] A los efectos de esta invencidn, el término "aminoalquilo” se
define como HzN-alquilo, donde el grupo alquilo consiste de 1 a 5 &tomos de
. carbono.

[0045] "Azida" es un radical de la formula —Nj.
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[0046). A los efectos de esta invencidn, el tdrmino “alcanollamino” se
define como un grupo -NH-COOR, donde R es alquilo de 1 a 6 4dtomos de
carbono.

[0047] Un "acllo” es un radical de la férmula <{C = O)-alquilo o0 {€ = O)-
perfluoroalquilo, donde el radical alquilo o el radical perfluoroalquilo es de 1 a 6
atomos de carlgono; los ejemplso preferidos incluyen sin limitaciones, acetilo,
propionilo,. butirilo, triﬂuoro_acetilo.

[0048) A los efectos de esta invencién, el 'término “alquilsulfinilo” se
define como un radical R'SO-, donde R’ es un radical alquilo de 1 a 6 4tomos
de carbono. Un alquilsulfonilo es un radical R'SO2-, donde R’ es un radical
alquilo de 1 a 6 4tomos de carbono. Alquilsulfonamida, alquenilsulfonamida,
alquinilsulfonamida son radicales R'SO,NH-, donde R’ es un radical alquilo de
1 a 6 atomos de carbono, un radical alquenilo de 2 a 6 atomos de carbono o un
radical alquinilo de 2 a 6 atomos de carbono, respectivamente.

" [0049] El término “sustituyente® se utiliza en la presente para hacer
referencia a un radical que pueda"ser un &tomo, un grupo funcional o un.grupo
que reemplaza un radical hidrégeno en una molécula. A menos que
expresamente se defina lo contrario, se considera que cualesquiera de los
_ suslituyentes pueds estar opcibnalmente sustituido con uno o més grupos
seleccionados entre: alquilo, halégeno, haloalquilo,- hidroxialquilo, nitro, a}nim.
hidroxi, ciano, alquilamino, dialquilamino, alcoxi, haloalcoxi, alcoxialquilo,
alcoxialcoxi, oxo, alquiltlo, mercapto, haloalquiltio, arilo, ariloxi, arittio,
heteroarilo, heteroariloxi, heteroariltio, acilo, -COz-alquilo, -SO3H, -SO2NH, -
. SOz;NH-alquilo, -SO;NH-{alquil)s, -CO2H, -CO2NH3, -COzNH-alquilo y -CO2N-
(alquil),.
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[0050] A los efectos de esta invencidn, un “halégeno” es uno de los
elementos de no metales perteneciente al grupo Vil A de la tabla periédica. Por
consiguiente; un halégeno de la presente invem;ién €S un grupo monovalente
que deriva de fidior, cloro, bromo, yodo o astatina. Los halégenos preferidos se
seleccionan del grupo formado por cloro, flior y bromo. | '

[0051]) A los efectos de esta invencidn, el término “sustituido® se refiere
al caso en que un radical hidrégeno de una molécula ha sido reemplazado por
otro radical que puede ser un atomo, un grupo funcional o un grupo; estos
radicales se denominan en su conjunto como “sustituyentes.”

[0052] A los efectos de esta invencibn, el término "grupo protector” se
refiere a un grupo introducido en una molécula para proteger un grupo
funcional sensible 0o una posicién especifica en la molécula contra cualquier
rqaccién cuando la molécula es expuesta a reactivos o condiciones para
transformar o hacer reaccionar otra parte de la molécula. A continuacién, se
puede eliminar el grupo protector. Los grupos protectores adecuados son blen
conocidos en el arlte e incluyeﬁ grupos labiles a Acidos, labiles a bases,
eliminables por luz o eliminables bajo condiciones netitras. Véase, por ej'emplo.
Green, Protecting Groups in Organic Synthesis, Wiley, pags. 218-288 (1985),
cuyo contenido se incorpora en este documento a modo de referencia. ’

[0053] En la presente invencion, los grupos protectores adecuad&s son
grupos acilo, CH;OC(O)-, EtOC(O)-, Fmoc, trifluoroacetamida, Troc, Fenoc,
benzamida, Teoc e imidas ciclicas, tal como ftalimida, maieimida Yy 2,5
dimetilpirrol. En una realizacion preferida, el grupo protector es acilo.

[0054] Los compuestos de esta invencién pueden contener un &tomo de

carbono asimeétrico y por lo tanto pueden originar esterecisémeros, tal como
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enantiémeros y diasteredbmeros. Los estereocisdmeros de la presente invencion
reciben sus nombres de acuerdo con el sistema de Cahn-ingold-Prelog.

Aunque se muestran sin tener en cuenta la estereoquimica en las férmuias (1),

- (I} y (VIiI}, la presente invencion incluye todos los estereoisémeros individuales
posibles; asi como las mezclas racémicas y otras mezclas de estereoisémeros
R y S (mezclas escalémicas que son mezclas de cantidades desiguales de
enantidmeros) o sales de los mlsmoé. Se debe tener en cuenta que los
estereoisdmeros de la invencién que presentan la misma configuracion relativa
en un centro quiral puede no obstante tener diferentes designaciones Ry S
dependiendo de la sustitucién en el centro quiral indicado.

[0055] EI método descrito p-recedentemante témbién incluye la
preparacion y formacién de sales de los compuestos de las formulas (1), (Il) y
(VIil). Como una base que es, la quinolina puede formar diversas sales acidas.
Las sales de los compuestos de las formulas (1), (II)'y (VIit) se pueden obtener
faciimente mediante métodos conocidos por los especialistas en el arte. A los
efectos de esta Invencién, las .éales son aquellas que derivan de acidos
organicos -e inorganicos. Dichos Acidos orgénicos e- inorganicos pueden ser
cualquiera de los acidos acético, lactico, citrico, tartarico, succtnico, maleico,
mal6nico, gluconico, clorhidrico, bromhidrico, fosforico, nitrico, sulftricd,

- metansulfdnico y &cidos aceptables similares conocidos. Los 4cidos minerales
domt_mes son HCI, HSO y HNOs. Estas listas solamente se ofrecen para
proveer ejernpios y no pretenden ser exhaustivos. Por lo tanto, no se debe
considerar que la presente invencién se limita a estos ejemplos.

. Sintesis general

Esquema 1
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El esquema 1 ilustra, en parte, la sintesis de un compuesto quinoilna 4-
sustituida de férmula (1) a partir del 'oompuaslo ari-2-propenamida protegido
 inicial de férmula (1)

[0056) Tal como se muestra en el Esquema 1, se trata el compuesto aril-
2-propenamida de férmula (I1) con un haluro de fosforilo mediante una reaccién
de Bischler-Napieralski, que da como resultado un compuesto de formula (I)
que es halogenado en la posicion 4. Véase Bischler, A., Napieralski, B, Ber.,
26, 1903 (1893), incorporada en la presente a modo de referencia, por una
descripcion general de la reaccién de Bischler-Napieralski. Sin embargo,
también se puede aislar el compuesto intermediario de formula (VIl), con lo
cual se obtlene la sintesis de la quinolina con, ya sea, un grupo morfolino,
masilato, tosilato o triflato en la posicién 4. ‘ o

[0057] Esta anilinquinolina protegida se puede hacer reaccionar ademas
“para formar una quinolina l.l—sustituida en la presencia de una cantidad
catalitica de un 4cido, tal como &cido metilsulfénico, clorhidrato de piridinio,
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acido clorhidrico, acido sulfirico o éacido trifluoroacético, y un reactivo
nucleofilico de férmuta HZ{CHz).X, donde Z puede ser NR’, 00 S, nes 06 1,
y X puede ser un cicloalquilo de 3 a 7 atomos de carbono, que puede estar
sustituido opcionalmente con uno o mas gmpbs alquilo de 1 a 6 atomos de
carbono, o es un anillo piridinilo, pirimidinilo o fenilo, donde dicho anillo
piridinilo, pirimidinilo o fenilo puede estar opcionalmente mono-, di- o
trisustituido con un sustituyente seleccionado del grupo formado por hal6geno,
alquilo de 1-6 atomos de carbono, alquenilo de 2-6 atomos de carbono,
alquinilo de 2-6 atomos de carbono, azida, hidroxialquilo de 1-8 &tomos de
carbono, halometilo, alcoximetilo de 2-7 4&tomos de carbono, alcanolloximetilo
de 2-7 atomos de carbono, alcoxi de 1-6 atomos de carbono, alquiltio de 1-6
atomos de carbono, hidroxd, triflucrometilo, ciano, nitro, carboxi, carboalcoxd de
2-7 atomos de carbono, carboalquilo de 2-7 4tomos de carbono, feﬁo:d. fenilo,
tiofenoxi, benzollo, bencilo, amino, alquilamino de 1-6 &tomos de carbono,
dialquilamino de 2 a 12 &tomos de carbono, fenilamino; bencilamino,
alcanollamino de 1-6_ atomos_ de carbono, alquencilamino de 3-8 atomos de
carbono, alquinollamino de 3-8 atomos de carbono, carboxiaiquilo de 2-7
atomos de carbono, carboalcoxialquilo de 3-8 atomos de carbono, aminoalquilo
de 1-5 atomos de carborio. N-alquilaminoalquilo de 2-9 4tomos de carbono,
N.N-dialquilaminoalquilo de 3-10 dtomos de-carbono, N-alquilaminoalcoxi de 2-
9 atomos de carbono, N,N-dialquilaminoalcoxi de 3-10 &tomos de carbono,
mercapto y benzollamino, o X puede ser un sistema de anillos arilo bicidiico o
hetervarilo biclclico de 8 a 12 atomos, donde el anillo heteroarilo biclclico
. contiene 1 a 4 heterodtomos seleccionados entre .N. O y S, con la condicion

que el anillo heteroarilo biciclico no contenga enlaces 0—0, S—S 0S—0vy
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donde el anliio arilo biciclico o heteroarilo biciclico puede estar opcionalmente
mono- di-, tri o tetrasustituido con un sustituyente seleccionado del grupo
formado por halégeno, oxo, tio, alquilo de 1-6 4tomos de carbono, alquenilo de
2-6 atomos de carbono, alquinilo de 26 &tomos de carbono, ' azida,
hidroxialquilo de 1-8 atomos &e carbono, halometilp, alcoximetiic de 2-7
4tomos de carbono, alcanolioximetilo de 2-7 &tomos de carbono, alcoxi de 1-6
atomos de carbono, alquiltio de 1-8 4tomos de carbono, hidrox, trifluorometilo, _
clano, nitro, carboxi, carboalcoxi de 2-7 4tomos de cérbono. carboalquilo de 2-7 .
atomos de carbono, fenoxi, fenilo, ﬂafenox!. benzollo, b‘enci_lo. amino,
alquilamino de 1-6 4tomos de carbono, dialquilamino de 2 a 12 4tomos de
carbono, fenilamino, bencilamino, alcanollamino de 1-6 atomos de carbono,
alquendllamlno de 3-8 atomos de carbono, alquinoflamino de 3-8 4tomos de
carbono, carboxialquilo de 2-7 &tomos de carbono, carboalcoxialquilo de 3-8
adtomos de carbono, aminoalquilo de 1-5 Atomos de carbono, N-
alquilaminoalquilo de 2-9 atomos de carbono, N,N-dialquilaminoalquilo de 3-10
atomos de carbono, N-alquilamiﬁoalco:d de 2-9 atomos de carbono,; N,N-
dialquilaminoalcoxi de 3-10 4tomos de carbono, mercapto y benzollamino, o X
puede ser un radical de la sigulente férmula:
/A ~ /L'

donde A es un anillo piridinilo, pirimidinlio o fenilo; donde dicho anillo
piridinilo, piﬁmldinilo o fenilo pubde ostar opcionalmente mono- o di-sustituido
con un sustituyente seleccionado del grupo formado por halégeno, aiquilo de 1-
6 atomos de carbono, alquenilo de 2-6 4tomos de carbono, alquinilo de 2-6
- &tomos de carbono, azida, hidroxialquiio de 1-6 4tomos de carbono, halometilo,

alcoximetilo de 2-7 atomos de carbono, alcanofloximetilo de 2-7 Atomos de
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carbono, alcoxi da. 1-6 4tomos de carbono, alquiltio ;Ie 1-6 atomos de eal‘bt;mo.
hidroxi, trifluorometilo, clano, nitro, carboxl carboalcoxi de 2-7 Atomos de
carbono, carboalquilo de -2-7 Atomos de carbono, fenoxi, fenilo, tiofenox,
benzollo, bencilo, amino, alquilamino de 1-6 4tomos de carbono, dialc'|uilamino
de 2 a 12 4tomos de carbono, fenitamino, bencllaming, alcanollamino de 1-6
atomos de carbono, alquenoilamino de 3-8 4tomos de carbono, alquinoflamino
de 3-8 &tomos de carbono, carboxialquilo de 2-7 atomos de carbono,
carboalcoxialquilo de 3-8 atomos de carbono, aminoalquilo de 1-5 4tomos de
carbono, N-alquilaminoalquio de 29 4tomos de carbono,  N,N-
dialquilaminoalquilo de 3-10 4tomos de carbono, N-alquilaminoalcox] de 2-9
4tomos de carbono, N,N-dialquilaminoalcoxi de 3-10 &atomos de carbono,
mercapto, y benzollamino, T esta unido a un carbono de A y es:

—NH(CH2)m —, —O(CHz2)n —, —S(CH2)m —, —NR{CH2)m —,

—(CHz)m— ;-(CHz)... NH—, —(CHz)n O—, —(CHz)m S—, 0

—{CH2)uNR—, y L es un anillo fenilo no sustituido o un anillo fenilo
mono-, di- o trisustituido con un Susﬁtuyente seleccionado del grupo formado
por halégeno, alquilo de 1-6 dtomos de carbono, alquenilo de 2-6 dtomos de
carbono, alquinilo de 2-6 4tomos de carbono, azida, hidroxialquilo de 1-6
atomos de carbono, halometilo, alcoximetio de 2-7 atomos de carbono,
alcanolloximetilo de 2-7 dtomos de carbono, alcox de 1-6 dtomos de carbono,
alquiltio de 1-6 &tomos de carbono, hidrox], trifluorometio, ciano, nitro, carbox],
carboalcaxi de 2-7 4tomos de carbono, carboaiquilo de 2-7 &tomos de carbono,
fenox, fenilo, tiofenoxi, benzollo, bencilo, amino, alquilamino de 1-6 4tomos de
. carbono, dialquilamino de 2 a 12 4tomos de carbon9. fenilamino, bencilamino,

alcanoflamino de 1-8 4tomos de carbono, alquenoflamino de 3-8 atomos de
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carbono, alquinolflamino de 3-8 atomos de carbono, carboxialquilc de 2-7
atomos de carbono, carboalcoxalquilo de 3-8 &tomos de carbono, aminoalquilo
de 1-5 &tomos de carbono, N-alquilaminoalguilo de 2-9 4tomos de carbono,
N,N-dialquilaminoalquilo &e 3-10 4tomos de carbono, N-glquilaminoalcoxi de 2-
9 atomos de. carbono, N,N-dialquilaminoalcoxi de 3-10 atomos de carbona,
mercapto, y benzoflamino, o L puede ser un anlllo heteroariio de 5 6 6
miembros donde el anillo heteroarilo contiene 1 a 3 heteroétmi'los
seleccionados entre N, O, y S, con la condiciébn que el anilio heteroarilo no
contenga enlaces O—O, S—S o s—-o y donde el anillo heteroarilo esta
opcionalmente mono- o di-sustituido con un sustituyente seleccionado del
grupo formado por ﬁalégeno. oxo, tio, alquilo de 1-6 atomos de carbono,
alquenilo de 2-8 &tomos de carbono, alquinilo de 2-6 &tomos de carbono,
azida, hidroxialquilo de 1-6 &tomos de. carbono, haiomeﬁlo. alcoximetilo de 2-7
atomos de carbono, alcanolloximetilo de 2-7 &tomos de carbono, alcoxi de 1-6
atomos de carbono, alquiltio de 1-6 4tomos de carbono, hidroxl, trifluorometilo,
ciano, nitro, carboxi, carboalcoxi de 2-7 tomos de carbono, carboalquilo de 2-7
4tomos de carbono, fenoxi, fenilo, tiofenoxi, ba-nzollo, bencilo, amino,
ajquilamino de 1-6 4tomos de carbono, dialquilamino de 2 a 12 &tomos de
carbono, fenilamino, bencilamino, alcanoflamino de 1-6 4tomos de carbono,
alquenollamino de 3-8 &tomos de carbono, alquinoflamino de 3-8 dtomos de
carbono, carboxialquifo de 2-7 &tomos de carbono, carboalcoxialquilo de 3-8
dtomos de carbono, aminoalquic de 1-5 &tomos de carbono, N-
alquilaminoalquilo de 2-9 4tomos de carbono, N.N-dialqullaminoalquilo de 3-10
. dtomos de carbono, N-alquilaminoalcoxi de 2-9 &tomos de carbono, N,N-

dialquilaminoalcoxi de 3-10 4tomos de carbono, mercapto, y benzoflamino.
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[0058] En otra realizacion preferida, el haluro de fosforilo usado en la..
reaccién de Bischler-Napieralski anterior es cloruro de fosforilo. '

[0059] A los-efectos de esta invencién, un grupo saliente es un &tomo
1abil o un grupo de &tomos labiles que pueden tener carga, o no, que se
sépamn durante una reaceidn de sustitucién © desplazamiento. Para el método
anterior, los grupos sallentes adecuados pueden se;' halo, morfolino, o-mesillo,
o-tosilo o triflato. | '

. [0060] En una realizacién preferida, el grupo sallente es morfolino.

[0061] Tal como se muestra en el Esquema 1, el compues'to aril-2-
propenamida de la formula (ll) se puede preparar por diversas vias de
reaccién, como se describe en los siguientes esquemas 2 y 3. ’

Esquema 2

.'""\i0+
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[0062] El esquema 2 llustra una via para formar un compuesto arfl-2-
propenamida de férmula (lI) seguido de la sintesis de un compuesto 4-

quinolina halogenado de fdrmula (1).
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[0063] Tal como se muestra en el Esquema 2, las arilaminas se hacen
reaccionar con ortofomiato para preparar arilformimidatos.: Los
ariformimidatos se condensan luego con compuestos metlleno activos (por
ejemplo, cianoacetiimorfolino para proveer las aril-2-propenamidas de férmula
(11). La reaccién de Bischler-Napieralski, junto con el tratamiento de las aril-2-
propenamidas con-un haluro de fosforilo (por ejemplo, cloruro de fosforilo) da
como resultado quinolinas 4-halogenadas (por ejemplo, 4-cloroquinolinas).

IO G| Yye o= ok
T

[0064] El esduema 3 ilustra una segunda via para formar un compuesto
aril-2-propenamida de férmula (ll) seguido de la sintesis de'un compuesto
quinolina 4-halogenado de formula (1)- |

[0065] Tal como se muestra en el Esquema 3, los compuestos meﬁleno_
activos (por elemplo, cianoacetiimorfolino) se condensan con ortoformiato para
producir compuestos derivados de alcoximetileno. Estos compuestos derivados
_de alcoximetileno se hacen reaccionar luego con arilaminas para obtener las

aﬁl—2—propenamldais de férmula (1I). La reaccién de Bischler-Napleralski, junto
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con el tratamiento de las aril-2-propenamidas con un haluro de fosforllo
(por ejemplo, cloruro de fosforilio) da como resultado quinolinas 4-

halogenadas (por ejemplo, 4-cloroquinolinas).
- [0066] Los siguientes ejemplos se ofrecen a fin de ayudar a

lograr- una mayor comprénsibn de la Invenclén y no pretenden, nl
deben, considerarse como Ilimitaciones en modo algyno de Ia
Invencldn definida en las relvindicaclones que se  deflnen a
continuacién de los mismos.

EJEMPLO 1

Sintesls de 6-acetamida-4-cloro-3-clano-7-etoxiguinolina,

Preparacién de 4-cianoacetiimorfoling.

Se cargd un balén de 4 bocas de 500 ml con morfolino (77 g, 0.08.8
mol). Se agregd ciancacetfato de Etllo (100,0 g, 0,088 mol). Después d'el
agregado, se agitd la mezcia de reaccién. La mazcia se volvib progresivamente
de color amarillo a claro. La mezcia se calentd a 100-110 °C durante 3,0 horas.
Se formé un sblido después de enfrlar hasta temperatura ambiente. Se
agregaron acetato de etlio (150 ml) y hopténos (300 ml) y la mezcla se agitd
durante 30 minutos a temperatura amblente. El sdlido se filtr luego de lo cual
se obtuvieron 95,2 g (71% de raﬁdimlentn) de 4-cianoacetiimorfolino. 'H NMR:
& (DMSO-dg) 4,02 (s, 2H); 3,37 (m, 2H); 3,55 (m, 4H); 3,45 (m, 2H).

reparacién de namjda.
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‘Se cargd un baldn de 4 bocas de 250 ml con 4-
clanoacetiimorfolino ( 7,21 g, 0,047 mol), anilina (10,0 g, 0,051 mol) e IPA
(72 ml). El Dbaldn se eguipo con un agitador, una termocupia 'y
proteccién con N2. La mezcla se calents a 50-60°C. Se agregd la primera de
tres porciones de ortoformiiato de trietilo (7.8 ml). Después de una hora, se
agregd ‘la segunda porcién de ortoformiato de trietilo (7,8 ml). Finalments,
después de otra hora, se agregé la tercera porcién de ortoformiato de trietjlo
(7.8 mi). La solucién resuitante se mantuvo a 80 °C durante 21 horas. Se
formaron sdlidos de color mamén después de enfriar a temperatura ambients.
Los sdlldos se filtraron, se lavé con IPA (2 x 15 mi) y se seco obteniendo 8,43 g
(51% de rendimlento) del compuesto deseado. 'H NMR: 5 (DMSO-ds) 10,68 (d,
1H); 8,93 (s, 1H,), 8,30 (d, 1H), 7,82 (d. 1H); 6,86 (dd, 1H); 4,13 (q, ZI-i); 3.01
(m, 8H); 2,07 (s, 3H); 1,37 (t, 3H).

Preparacién de 8-acetamida-4-cloro-3-clano-7-etoxiquinolina.

[0067] En un baién de 3 bocas de 50 ml equipado con un agliador, una
sonda para medir ia temperatura, un condensador y proteccién con nitrégeno
se cargd propenamida (2,0 g, 5,58 mmol) y se suspendié sn acetonlirio (16
mi). La mezcla se calentd a 80-65 °C y se agregb por golas oxicloruro de
fosforo (2,57 g, 1,56 mi, 3,0 eq, d = 1,645 g/ml) durante 2 min. La mezcia se
voivid clara y rojo profundo dentro de los 30 min. La mezcla se mantuvo
durante 14 horas y luego se enfri6 a 0-15 °C. Se agreg6 agua (5 ml) para
mantener la temperatura del contenido < 20 °C. El pH se ajust en 8-10
usando ya sea carbonato .'do potasic acuoso 8% o hidroxido de sodio acuoso
50%. La mezcla puede ser tratada bajo las distintas condiclones de aislamiento

y purificacidn que se aﬁumemn a contlnuacién:
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1. El solvente orgénico se elimina con un evaporador rotatorio. Se agrega
tolueno (20 ml) a la -mezcla que se agita durante 1 hora a temperatura
amblents, luego se filtra y lavg con agua (25 ml) y heptano (2 x 25 mi). Los
| sblidos se secan durants la noche a 55-60 °C bajo vacio completo para obtener
el producto crudo. )
2. Como altemativa, se agrega acetato de Isopropilo (30 ml) y se agita la
mezcia por un minimo de 30 min. Se volvid a comprobar el pH para asegurar
que se mantsnia en un valor de 8-10. Se puede agregar carbonato de potasio
acuoso sl fuera necesario. Se separaron las capas y la i’ase organica se lavd
con agua (2 x 30 mi) y salina (30 ml). A la fase orgénica se agregé gel de sflice
80 (30 g) y la mezdia se agits por un minime de 30 min. La mezcla se fllird y se
lavé con acetato de Isopropilo (30 ml). La fase orgéanica se concentrd hasta
sequedad para obtener el compuesto crudo. Este trabajo de aislamiento y
purtficacién aln dejla pequefias cantidades de’ Impurezas polares en el
producto.
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REIVINDICACIONES:
1. Un método de preparacién de un oompuesi;: quinolina 4-sListituida
CARACTERIZADO PO_RQUE comprende el paso de hacer reacclonar un
oomput_asto de la siguiente férmula (l1):

Ry 0

. o

PG

LG

Iz

Ry
(n

con un reactivo dé féormula POLG's, donde LG’ es halo, para proveer un

compusesto de la siguiente férmula (1):

PG Ry Le°
\A L
7
N
€] N

donde;

LG es un grupo saliente seleccionado del grupo formado por morfolino,
o-mesilo, o-toslio, riflato;

LG” es un grupo sallente seleccionado del grupo formado por morfolino,
o-meslio, o-tosllo, Mﬁato y halégeno;

PG es un grupo protector seleccionado del grupo formado por acilo,
CHsOC(O0), EtOC(O), Fmoc, tifiuoroacetamida, Troc, Fenoc, benzamida,
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Teoc, ftalimida, maleimida y 2,5-dimetiipirrol;
Aes O,NRo S;
R es H, alquilo, alquenilo o alquinilo; y
G, RiyYRs s|on cada uno, independientemente, hidrdgeno, halégeno,
alquilo de 1-6 &tomos de carbono, alqueniio de 2;6 atomos de carbono,
alquinilo de 2-6 atomos de carbono, alqueniloxi de 2-8 &tomos de carbono,
alquiniloxi de 2-6 4tomos de carbono, hidroximetilo, halometilo, alcanoflod de
1-6 dtomos de carbono, alquenofiox de 3-8 dtomos de carbono, alquinofiox de
3-8 atomos de carbono, alcanolloximetiio de 2-7 atomos de carbono,
alquenolloximetilo de 4-8 &tomos de carbono, alquinolloximetilo de 4-8 atomos
de carbono, alcoximetilo de 2-7 atomos de carbono, alcoxd de 1-6 atomos de
carbono, alquiltio de 1-6 dtomos de carbono, alqulisulfinilo de 1-8 &tomos de
carbono, alquilsulfonilo de 1-8 4tomos de carbono, alquilsulfonamida de 1-8
atomos de carbono, alquenilsulfonamida de 2-8 &tomos de carbono,
alquinilsulifonamida de 26 atomos de carbono, hidroxd, triflucrometilo,
trifluorometoxi, ciano, nitro, carboxl, carboalcox de 2-7 atomos de carbono,
carboalquilo de 2-7 &tomos -d'b carbono, fenaxl, ftalimida, fenilo, tiofenox,
rbencilo. amino, hidroxiamino, alcoxiamino de 1-4 #étomos de carbono,
akjuilamino de. 1-6 atomos de carbono, dialquilamino de 2 a 12 atomos de
carbono, N-alqulicarbamolio, N,N-dialqulicarbamolio, N-alquil-N-alquenllamino
de 4 a 12 atomos de carbono, N.N-dialquenilamino de 6-12 &tomos de

carbono, fenllamino, bencilamino, )
: ,(C(Raka)p,
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Rr-{C(Re) 2} Y-, Rr-{C{Re) 2)pM-{C{Releh-Y- 0 HoH{C(Re) ) W-(C{Ro)z-Y-;

0 Rs ¥ R4 son como se definieron precedentemente y G es Re-NH-;

o sl cuaiqulera de los sustituyentes R;, R4 0 G esién ubicados sobre
. éton:los de rbonp contiguos entonces se pueden tomar juntos como el radical

divalente -O-C(Rg) 2-O;
Y es un radical divalente selecclonado del grupo formado por
(CHpy—— ——O0——, and N ;

Ry 88 —NRgRs, —OR4q, —J, —N{Ra)', 0 —NRs{OR);

M a8 >NRg, —O—, >N—(C(Ra)2)yNReRe, 0 >N—{C(Rs)z)y—OR;

W es >NRg, —O— 0 es un enlace; '

Het se selecciona del grupo formado por morfolino, tiomorfolino, S-6xido
de tiomorfolino, S.S-dib_xido de tiomorfolino, piperidina, pimolidina, azridina,
piridina, Imidazol, 1,2,3-trlazo!, 1,2,4-triazol, tiazol, tlazolidina, ' tetrazol,
piperazina, furano, tioféno, tetrahidrotiofeno, tetrahidrofurano, dioxano, 1,3-

dioxolano, tetrahidropirano, y
(OCH;CH,0),

H ;

-donde Het estd opcionaiments mono- o dl-sustituido en el carbono o
nitrégeno _cdn Rs, opcionalmente mono- o di-sustituido en el carbono con
hidroxi, —N(Rs)z2, © —ORs, opcionalmente mono o di-sustituido en e! carbono
con los radicales monovalentes

~—{C{Re)2)s ORs © —(.C(Ra)z). N(Rs)2, y opcionalmente mono o di

sustituido en un carbono saturado con los radicales divalentes —O— o0 —
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O(C(Re)2)s O—;

Rs es hidrageno, alquilo de 1-6 dtomos de, carbono, alquenilo de 2-6
atomos de carbono, alquinilo de 2-6 atomos de carbono, cicloalquilo de 1-6
adtomos de carbono, carboalquilo de 2-7 4tomos de carbono, wri)oadalqullo (2-7
adtomos de carbono), fenilo o fenilo opcionalmente sustituido con uno o0 mas
halogenos, alcox de 1-6 Atomos de carbono, trflucromatilo, amino, alquilamino
de 1-3 atomos de carbono, dialquilamino de 2-6 &tomos de tbonb. nitro,
ciano, azida, halometilo,. alcoximetiic de 2-7 &tomos de carbono,
alcanolloximetiio de. 2-7 étomos de carbono, alquilio de 1-6 atomos de
carbono, hidroxi, carboxilo, carboalcoxi de 2-7 &4tomos de carbono, fenox,
fenilo, tiofenoxi, benzofio, bencilo, fenilamino, bencilamino, alcanollamino-de 1-
6 dtomos de carbono o alquilo de 1-6 4tomos de carbono; con la condiclén que
el grupo alquenilo o alquinilo esta unido a un dtomo de nitrébgeno u oxigeno a
través de un &tomo de carbono saturado;

Ra, se selecciona del grupo formado por
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“‘% n»%‘ =

Rs es independientemente hidrégeno, alquilo de 1-8 &tomos de carbono,
carboxi, carboalcoxd de 1-6 &lomos de carbono, fenllo, carboelquilo de 2-7

atomos de carbono,
(C(RG)Z)p\
Rr—‘(c(Re)z)p_‘N\ /N_(C(Re)z)r""‘ ’
(C(Re)2)p
Rr—(C(Re)2)—,
Rr—(C(Rs)2)y—M—(C(Re)2)—, RsRe—CH—
M—(C(Re)2)—, 0

Het—~C(Re):—W-—(C(Re)a}—;
Rs es independientemente hidrdgeno, alquilo de 1-6 4tomos de carbono,
carboxl, carboalcox! de 1-8 tomos de carbono, fenlicarboalquilo de 2-7 dtomos

de carbono, ( e
C(Re
Rr——fcme)z)rN( /\N—‘(C(Ro)z)r—‘ >
(C(Re)2)p
Rr—{C(Re)a—.

Rr—(C(Rs)2)y—M—(C(Rs)z)—, RaRg—CH—
M—(C(Re)2)— 0 '



4 "000100

Het—{C(Re)z)e—W—(C(Re)2)—; .
Re, ¥ Re son cada uno, independientemente —(C(Re)2}NReRs, 0 —

(C(Rs)2)- ORs;

2,
3.

J es independientemente hidrégeno, cloro, filior o bromo;

Q as un alquilo de 1-6 dtomos de carbono o hidrdgeno;

a=001; '

g=1-6;

k=04,

nes 0-1;

m es 0-3;

p =24;

q=0-4;

r=1-4;

s=1-6;

u = 04 y v = 0-4, donde la suma de u+v es 2-4;

X= 0-3';

y= 0-1;

z= 0-3;

0 una sal del mismo.

El método de la c:léusula 1, CARACTERIZADO PORQUE LG’ es cloro.
El método de la clusula 1, CARACTERIZADO PORQUE ademés

comprende el paso de susiituir el grupo LG" en un compuesto de férmula (1)

con un nucledfilo.

4.

El método de Ia' cldusula 1, CARACTERIZADO PORQUE .ademas

comprende el paso de formar el compuesto de férmula () por condensacién
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. de un compuesto metileno activo de férmula (IV)5
0

NC
LG

(W)
coh un compuesto arliformimidato de férmula (Illj:

F‘(‘;i\A

.

OEt

(uny
, donde LG, PG, A y G son como se definleron previamente.
" 5. El método de la clausula 4, CARACTEIiIZADO PORQUE LG es
morfolino, PG es acllo, Aesaminoy G es etoxi.
6. El método de la cliusula 4, CARACTERIZADO PORQUE ademas
comprende el paso de formar-el arilformimidato por reaccién de una arflamina

de fdrmula (V):

PG
\A Ld

)
con ortoformiato, donde PG, A y G son como se deflnieron previamente.

7. El método de la cléusula 6, donde el compuesto arilamina es N-(4-
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amlno-2-ato:dfenil)acaﬁmida. '

8. El método de la clausula 8, CARACTERIZADO PORQUE el ortoformiato
es ortoformiato de trietilo.

9. Ef método de la clausula 1, CARACTERIZADO PORQUE ademés
compren.de el paso de formar el compuesto de fénnﬁla (i) por reaccién de un

compuesto alcoximetileno de férmula (VI):

v
con una arilamina de formula (V):
PG
\A
G NH,

V)
, donde LG, PG, A y G son como se definieron previamente.
10. El método de la cldusula 9, CARACTERIZADO PORQUE LG es
morfolino, PG es adllo, A es amino y G es etoxi.
11. El método de Ia clausula 9, CARACTERIZADO PORQUE ademas
comprende el paso de formar el compuesto alco:drr.lelileno por conden;acidn

de un compuesto metileno activo de férmula (IV):
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0
Nc\)‘\
LG

wv .

con ortoformiato, donde LG es como se definié previarﬁente.
12, E)método de la cléusula 11, CARACTERIZADO PORQUE el compuesto
metilenc activo es morfolincianoacetato.
13. El método de la clausula 11, CARACTERIZADO PORQUE el
ortoformiato es ortoformiato de trietilo.
14. El método de la cldusula 1, CARACTERIZADO PORQUE el tratamiento
del compuesto de féormula (ll) con cloruro de fosforllo tiene lugar a una
temperatura en el rango de 60 a 100 °C.
15. El método de la cldusula 1, CARACTERIZADO PORQUE un compuesto
de la siguiente férmula (Vil):

es un intermediario que se formé luego de la reaccién de un cohpuesto
de formula (ll) con POLG's, pero antes de la formacién de un compuesto de
formula (I), donde LG, LG', PG, A, G, Ry y Ry son como s8 definieron

previamente.
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16. El método de la cléusula 15, CARACTERIZADO PORQUE LG es
" morfolino. .

17.  El método de la déusula 18, CARACTERIZADO PORQUE el compuesto
de férmula (VII) as'N—[3-daﬁo—7—eto:d—4—(4—moufoliniI}G—quinoIiniﬂacetamiﬁa.

18. El método de la cladusula 1, CARACTERIZADO PORQUE el compuesto
de férmula (1) es N-{4-cloro-3-ciano-7-hidrox-8-quinoliniljacetamida.

19. El método de la clausula 1, CARACTERIZAbO PORQUE el compuesto
de férmula (ll) es morfolincianoenamina. . )

20. Un método de preparacién de un compuesto quinolina 4-sustitulda
CARACTERIZADO PORQUE es de Ia siguiente férmula (VIII):

{CHa)y-X
PG Ry Z/

N ',

&
x
N

(vin),
donde dicho método comprende los pasos de:
a. hacer reaccionar un cor;:puestcL:G t_ie formula (1)
a x

)]
con un reactivo nucleofllico de.fﬂrmula HZ~(CHa):-X; 0

b{i). hacer reaccionar un compuesto de férmula (ll):



48 000105

Ry | 0 |
o : m:]/L
. LG -7
. G N
H
Ry

(1),
con un reactivo nudeofllico de férmula HZ-(CHa)n-X paira formar un

compuesto de férmula (IX)E

be 1 1+ I
\A i cnj/“\z/(cﬂﬂ.rx
Ry

Xy y

b(li). ciclar el compuesto de fdrmula {IX) con un reactivo de férmula
POLG’ para producir el compuesto de formula (VIll).

donde :

LG es un grupo saliente seleccionado del grupo formado por morfolino,
o-mesllo, o-tosllo, triflato;

LG’ es halo; _

LG" &5 un grupo sallente seleccionado del grupo formado por morfolino,
o-mesllo, o-tosilo, triflato y halégeno;

PG e5 un grupo protector seleccionado del grupo formado por acilo,
CHsOC(0)-; EtOC(O)-,- Fmoc, trifluoroacetamida, Troc, Fenoc, benzamida,
Teoc e imidas ciclicas tal como ftalimida, malelmida .y 2.5-dimetilpiol;

AesO,NRoOS; | '
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R es H, alquilo, alquenilo o alquinilo; y

G, Ry y R4 son cada uno, independientemente, hidrégeno, halégeno,
alquilo de 1-6 atomos de carbono, alquenilo de 2-6 atomos de carbono,
alquinilo de 2-6 atornos de carbono, aiqueniloxi de 2-8 4tomos de carbono,
alquiniloxi de 2-6 atomos de carbono, hidroximetilo, halometlio, aicanalloxi de
1-8 atomos de carbono, alquenoilox] de 3-8 4tomos dae carbono, alquinoflox] de
3-8 4tomos de carbono, alcanolloximetlio de 2-7 atomos de carbono,
alquenollioximetiio de 4-9 atomos de carbono, alquinolloximetilo de 4-8 &tomos
de carbono, alcoximetilo de 2-7 étomos de carbono, alcoxi de 1-6 &tomos de
carbono, alquiltio de 1-6 atomos de carbono, alquilsulfinilo de 1-6 Atomos de
carbono, alquilsulfonilo de 1-6 4tomos de carbono, alquilsuiffonamida de 1-6
alomos de carbono, . alquenilsulfonamida de 2-6 é&4tomos de carbono,
alquinlisulfonamida de 26 atomos de carbon'o. hidroxi, trifluorometiio,
trifluorometoxi, clano, nitro, carbox, rbbalco:d de .2-7 atomos de carbono,
carboalquilo de 2-7 &tomos de carbono, fenoxi, ftalimida, fenilo, tiofenox,
bencilo, amino, hidroxiamino, alcoxiamino de 1-4 &tomos de carbono,
alquilamino de 1-6 Atomos d;"rbono. dialquilamino de 2 a 12 Atomos de
carbono, N-alqulicarbamolflo, N,N-dialquilcarbamollo, N-alqull-N-alquenilamino
de 4 a 12 &tomos de carbono, N,N-dialquenilamino de 6-12 &tomos de

carbono, fenllamino, bencilamino,

(CRIp, /
Rr—(C(ROp—N, N—(CRk—Y
{C(Ra)2P

ReRy—C—M—(CRaII—Y—

RrHC(Rs) 2)-Y-, Rr-(C(Ra) 2)-M-(C{Rs)2hY- 0 Het{C(Rs)2)W-(C{Rs)z- Y-
o R1 y Ry son como se definleron precedenteménte y G es R»NH-;
o sl cuaiquiera de los sustituyentes Ry, Ry 0 G estin ubicados sobre
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atomos de carbono contiguos entonces se pueden tomar juntos como un
radical divalente -O-C(Rg) -O;

Y es un radical divalente-seleccionado del grupo formado por

{CHz)y~—, o—, —:‘—
Rz es —NRgRg, —ORs, —J, —N(Rg)s’, 0 —NRa(ORa);
M es >NRs, —O—, >N—(C{Re}z)pNRaRa, 0 >N—(C{Re)}—OR;
W es >NRg, —O— 0 es un enlace;
Het se selecciona del grupo formado por morfolino, tiomorfolino, S-6xido
de tiomorfolino, S,S-diéxido de tiomorfolino, piperidina, pirrolidina, aziridina,
piridina, imidazol, 1,2,3-fdazol, 1,24-tlazol, tlazol, tazolidina, tetrazoi;

piperazina, furano, tiofeno, tetrahidrotiofeno, tetrahidrofurano, dioxano, 1,3-

dioxolano, tetrahidropirano y
(OCH;CH0),

H ;

donde Het esta opdon'almente mono- o di-sustituido en el carboho o
nitrtdgeno con Rs, opclonalmente mono- o di-sustituldo en el carbono con
hidroxl, —N(Re)2 © —ORs, opcionaimente mono o di-sustituido en el carbono
con los radicales monovalentes —{C(Rs)2)s ORs 0 —{(C{Rg)2}s N(Re)2, Y
opclonalmente mono o di-sustituido en un carbono saturado con radicales
divalentes —O— o ——O(C(R.)z). 0—;

Rg es hidrdgeno, alqullo de 1-8 atomos de ca-rbono. alquenilo de 2-8
étomos de carbono, alquinilo de 2-6 Atomos de carbono, cicloalquilo de 1-6

atomos de carbono, carboalquilo de 2-7 &tomos de carbono, carboxialqullo (2-7
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atomos de carbono), fenilo o fenilo opclonalmente sustituido con uno o més
entre halégeno, alcoxi de 1-6 &atomos de qarbono. trifluorometilo, amino,
giquilamino de 1-3 Atomos de carbono, dialquilamino de 2-8 dtomos de
carbono, nitro, ciano, azida, halometilo, alcoximetilo de 2-7 atomos de carbono,
alcanolloximetiloc de 2-7 édtomos de carbono, alquilio de 1-6 atomos de
carbono, hidroxi, carboxilo, carboalcoxd de 2-7 Atomos de carbono, fenox,
fenilo, tiofenoxi, benzollo, bencilo, fenilamino, bencllamino, alcanollamino de 1-
6 Atomos de carbono o alquilo de 1-6 4&tomos de carbono; con la condicién que
el grupo alquenilo o alquinilo estd unido a un étomé de nitrdgeno u oxigeno a
través de un atomo de carbono saturado; ‘ |

Ra2, se selecciona de! grupo formado por
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0 Rs (o]
Ra_s—s"“(c(Rah)r_—< , ’
(o) / o
| _CReh), ,
G \N/R" Re—N . |
C(Ra)z)u

0.

\.

pu <mIL )rj(
J——(CHa)s - CHy)y— J '(cm B //o |
_W ' =

o)
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ke
22 R

Ry es independientemante hidrdgeno, alquilo de 1-6 atomos de carbono,
carboxi, carboalcoxi de 1-6 atomos de carbono, fenilo, carboalquilo de 2-7

atomos de carbono,

/(C(Re)z)p\

\(C(R.)g)p/

R;—(C(Rg)l)—N N—(C(Rg)o)y—— >
Rr—(C(Re}a)—.

R—{C(Res)2)y—M—(C(Ra)z)—, ReRg—CH—

M—{C(Rel—0 |

Het—(C(Re)ol—W—{C{Re)z)—;

Rs es independientemente hidrégeno, alquilo de 1-6 dtomos de carbono,

carboxi, carboalcoxi de 1-6 dtomos de carbono, fanilcarboaiquilo de 2-7 &tomos

de carbono.
—(C(Re)z)p—N\ /N—(C(Re)z)r—- »
(C(Re)2)p
Rr—(C(Re)2)s—.

Rr—(C(Ra)2)y—M—(C(Rg)z)—, RaRe—CH—
M—(C(Ra)z)—o0
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Het—(C(Rg)2)e—W—(C(Ra)2)—;

Rs ¥y Rg son cada uno, independientemente -—{C(Rs}2}NRsRe 0 —
(C(Re)2) ORs; :

J es independientemente hidrégeno, cloro, flior o bromo;

Q es un alquilo de 1-6 atomos de carbono o hidrogeno;

a=061; o

g=1-6;

k = 0-4;

nes0-1;

m es 0-3;

p =24,

q=04;

r=1-4;

s=1-6;

u=0-4yv =04, donde la suma de u+v es 2-4;

x= 03,

y= 0-1;

z= 0-3;

Zpuede serNR', 00 S;

nes0d61;y

X puede ser cicloalquilo de 3 a 7 dtomos de carbono, que puede estaf
sustituido’ opclonalmente con uno o mas grupos aiquilo de 1 a 6 4tomos de
carbono, o es un anillo piridinllo, plrimidiniio o fenllo, donde dicho anillo
piridinilo, pirimidinilo o fenilo puede estar opcionalmente mono-, di- o
trisustituido con un sustituyente selecclonado del grupo formado por halégeno,
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akjullo de 1-6 &tomos de carbono, alquenilo de 2-6 atomos de. carbono,
alquinilo de 2-8 atomos de carbono, azkia, hidrb:sialquilo de 1-6 6t9mos de
carbono, halometilo, alcoximetilo de 2-7 &tomos de carbono, alcanofioximetilo
de 2-7 atomos de carbono, alcod de 1-8 létomos de carbono, hlqulltlo de 1-8
atomos de carbono, hidroxl, trifluorometilo, cano, nitro, carboxd, carboalcoxi de
2-7 dtomos de carbono, carboalquilo de 2-7 dtomos de carbono, fenoxi, fentio,
tiofanox], benzollo, bencilo, amino, alquilamino de 1-8 &tomos de carbono,
dialqullamino de 2 a 12 &tomos de carbono, fenilamino, bencilamino;
alcanollamino de 1-6 4tomos de carbono, alquenoflamino de 3-8 atomos de
carbono, alquinoflamino de 3-8 Atomos de carbono, carboxialquilo de 2-7
atomos de carbono, carboalcoxalquilo de 3-8 4tomos de carbono, aminoalquilo
de 1-5 atomos de carbono, N-alquilaminoalciuilo de 2-9 atomos d_e carbono,
N,N-dialquilaminoaiquilo de 3-10 4tomos de carbono, N-alquilaminoalcox de 2-
9 é_ltomos de carbono, N,N-dialqullaminoaicox de 3-10 &tomos de carbono,
mercapto y benzollamino, o X puede ser un sistema de anillos arilo bicldlico o
heteroarilo biciclico de 8 a 12 &tomos, donde el anillo heteroarilo biciclico
contiene 1 & 4 heterostomos séleccionados entre N, O y S, con la condicion
que el anillo heteroarilo biciclico no contenga enlaces O—0, $—S, o S—O y
donde el anillo arilo bicidlico o heteroarilo bicidico puede estar opcionalments
mono- di, tr- o tetrasustituido con un sustituyente selecclonado del grupo
formado por halégeno, oxo, tio, alqullo de 1-6 4tomos de carbono, alquenilo de
2-6 atomos de carbono, alquinilo de 2-6 &tomos de carbono, azda,
hidroxialquio de 1-8 atomos de carbono, halometlio, -alcoximetiio de 2-7
atomos de carbono, alcanofloximetiio de 2-7 &tomos ‘de carbono, alcox de 1-6
atomos de carbono, alquiltid de 1-6 dtomos de carbono, hidrox, triflucrometilo,
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ciano, nitro, carboxi, carboalcaxi de 2-7 tomos da carbono, carboalquilo de 2-7
atomos de carbono, fenoxi, fenilo, tiofenoxi, benzollo, bencllo, amino,
alquilamino de 1-8 &tomos de carbono, dialquilamino de 2 a 12 4tomos de
carbono, fenilamino, bencilamino, alcanoflamino de 1-6 adtomos de carbono,
alquenoflamino de 3-8 4tomos de carbono, alquinollamino de 3-8 atomos de
carbono, carboxialquilo de2-7 atomos de carbono, carboalcoxialqullo de 3-8
dtomos de carbono, aminoalquilc de 1-5 &4tomos de carbono, N-
alquilaminoalquilo de 2-8 &tomos de carbono, N,N-dlalquitaminoalquilo de -3-10
atomos de carbono, N-alquilaminoalcoxi de 2-9 atomos de carbono, N.N-
dialquilaminoalcoxi de 3-10 atomas de carbono, mercapto, y benzoilamino, o X
puede ser un radicdl de la sigulente férmula:
/A\T /L'

donde A es un anillo piridinilo, pirimidinilo o fenilo; donde dicho anillo
piridinilo, pirimidinilo o fenllo puede estar opdonalmente mono- o di-sustituldo
con un sustituyente salaccionado del grupo formado por halégeno, alquilo de 1-
6 atomos de carbono, alquenilo de 2-6 atomos de carbono, alquinilo de 2-6
slomos de carbono, azida, hidroxialquild de 1-8 Atomos de carbono, halometilo,
alcoximetiio de 2-7 &lomos de carbono, aicanofioximetilo de 2-7 atomos de
carbono, alcox! de 1-6 &tomos de carbono, alqulitio de 1-6 4tomos de carbono,
hidroxi, trifluorometilo, tiano, nitro, carboxi, carbqalco:d de 2-7 atomos de
carbono, carboalquilo de 2-7 atomos de carbono, fenoxi, fenllo, tiofenox,
benzollo, bencilo, amino, alquilamino de 1-6 dtomos de carbond. dlalqullarﬁlno
de 2 a 12 4tomos de carbono, fenilamino, bencllamino, alcanoflamino de. 1-8
stomos ds carbono, alquenofiamino de 3-8 4tomos dé carbono, alquinofiamino
de 38 atomos de carbono, carboxialqullo de 2-7 atomos de carbono,
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carboalcoxialquilo de 3-8 dtomos de carbono, aminoaiquilo de 1-5 dtomos de
carbono, N-alqullaminoalquilo de 2-9 4tomos de carbono, N,N-
dialquilaminoalquiioc de 3-10 &tomos de carbono, N-alquilaminoaicoxd de 2-9
atomos de carbono, N,N-dialquilamincalcoxi de 3-10 &tomos de carbono,
mercapto, y benzollamino, T est4 unido a un carbono'de A y es: ’
—~NH(CHz)m—, —O(CHa)m —, —S(CHz)m —, —NR(CHz)m —,
—{CHz)— —{(CHz)m NH—, —(CHz)n O—, —{(CHz)n S—, 0
—(CHa)mNR—, y L es un anillo fenilo no sustituido o un anlllo fenilo
mono-, di-, o trisustituido con un sustituyente seleccionado det grupo formado
por halbgeno. alquilo de 1-6 dtomos de carbono, alquenilc de 2-6 Atomos de
carbono, alquinilo de 2-6 Atomos de carbono, azida, hidroxialquilo de 1-6
atomos de carbono, halﬂ.ometilo. alcoximetlio de 2-7 &atomos de carbono,
alcanolloximetilo de 2-7 &tomos de carbono, alcoxi de 1-6 édtomos de carbono,
alquittio de 1-6 atomos de carbono, hidrox, trifluorometilo, clano, nitro, carbox,
carboalcox de 2-7 dtomos de carbono, carboalquilo de 2-7 dtomos de carbono,
fenoxi, fenilo, tiofenox, benzollo, bencilo, amino, alquilamino de 1-6 dtomos de
carbono, dialquilamino de 2 a -12 étomos de carbono, fenilamino, bencllamino,
alcanollamino de 1-8 &tomos de carbono, alguenollamino de 3-8 &tomos de
carbono, alquinollamino de 3-8 4tomos de carbono, carboxaiquilo de 2-7
atomos de carbono, carboalcoxialquilo de 3-8 4tomos de carbono, aminoalquilo
de 1-5 adtomas de carbono, N-alquilaminoalquilo de 2-9 &tomos de carbono,
N,N-dialquilaminoaiquilo de 3-10 4tomos de carbono, N-alqullaminoalcoxi de 2-
9 dtomos de carbono, N,N-dialquilaminoalcox] de 3-10 4tomos de carbono,
mercapto y benzollamino, o L puede ser un anllo heterocartlo de 5 6 6

miembros donde el anillo heteroarilo contiene 1 a 3 heterodtomos
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seleccionados entre N, O, y S, con la condicién que el anillo heteroarilo no
contenga enlaces 0—O, §—S, 0 —0, y dondé el anillo heteroarlio esta
opcionalmente mono- o di-sustituido con un susiituyente seleccionado del
grupo formado por halégeno, oxo, tio, alquilo de 1-8 atomos de carbono,
alquenilo de 2-6 4tomos de carbono, alquinilo de -2-6 atomos de carbono,
azida, hidroxiaiquilo de 1-8 4tomos de carbono, halometilo, alcoximetilo de 2-7
atomos de carbono, alcanoiloximetilo de 2-7 &tomos de carbono, alcox de 1-8
atomoas de carbono, alquiltio de 1-6 atomos de carbono, hidrox, trifluorometilo,
ciano, nitro, carboxi, carboalcoxi de 2-7 &tomos de carbono, carboalquilo de 2-7
atomos de carbono, fenoxi, fenilo, tiofenox, benzollo, bencilo, amino,
alquilamino de 1-6 atomos de carbono, dlalﬁuilamlno de 2 a 12 atomos de
carbono, fenilamino, bencilamino, alcanoflamino de 1-6 4tomos de carbono,
alquenoflamino de 3-8 &tomos de carbono, alquinollamino de 3-8 dtomos de
carbono, carboxalqullo de 2-7 Atomos de carbono, carboalcoxialquilo de 3-8
atomos de carbono, aminoalquilo de 15 &atomos de carbono, N-
alquilaminoalquilo de 2-9 &tomos de carbono, N.N-dlalquilaminéalqullo de 3-10
dtomos de carbono, N-alquil-a'rhinoalco:d de 2-9 atomos de carbono, N.N-
dialquilaminoalcoxi de 3-10 &tomos de carbono, mercapto y benzollamine;
o.una sal del mismo.

21. El método de la clausula 20, CARACTERIZADO PORQUE LG’ es cloro.
22. Un compuasto CARACTERIZADO PORQUE es de la sigulente formula

(ir):
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LG

uy

donde;

LG es un grupo saliente seleccionado del grupo formado por morfolino,
o-mesilo, o-tosilo o triflato; o

PG es un grupo protector seleccionado del grupo formado por acllo,
CH,0C(O), EtOC(O). Fmoc, tifluoroacetamida, Troc, Fenoc, benzamida,
Teoce imidqs.cldiéas tal co.rno ftalimida, maleimida y 2,5-dimetiipirrol;

AesO,NRoS;

R es H, aiquilo, alquenilo o alguinilo; y _

G, Ry ¥y Ry son cada uno, independientemente, hidrégeno, haldgeno,
alquilo de 1-6 atomos de carbono, alqdenllo de 2-6 atomos de carbono,
alquinito de 2-6 atomos de carbono, alqueniloxi de 2-6 &tomos de carbono,
alquiniloxi de 2-6 4tomos de carbono, hidroximetilo, halometilo, alcanolloxi de .
1-8 atomos de carbono, alquenoclioxi de 3-8 &tomos de carbono, alquinofiox de
3-8 atomos de carbono, alcanolloximetio de 2-7 &tomos de carbono;
alquenofloximetilo dq 4-9 dtomos de carbono, alquinofloximetilo de 4-9 4tomos
de carbono, alcoxdmetilo de 2-7 tomos de carbono, alcox de 1-6 dtomos de
carbono, alquiltic de 1-8 dtomos de carbono, alquilsulfinilo de 1-8 &tomos de
carbono, alquilsulfonilo de 1-6 4tomos de cérbono. alquilsulfonamida de 1-8
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atomos de carbono, alquenilsulfionamida de 2-6 atomos de carbono,
alquinilsulfonamida de 2-6 é&tomos de carbono, hidroxi, trifluorometilo,
trifluorometoxi, ciano, nitro, carboxi, carboalcoxi de 2-7 atomos de carbono,
carboalquiio de 2-7 &tomos de carbono, fenox, ftalimida, fenilo, tiofenox,
bencilo, amino, hidroxiamino, alcoxiamino de 14 é&tomos de carbono,
alquilamino de 1-8 atomos de carbono, dialqullamino de 2 a 12 a4tomos de
carbono, N-alquilcarbamoflo, N,N-dialquilcarbamollo, N-alquil-N-alquenilamino
de 4-a 12 atomos d; carbono, N,N-diaiquenilamino de 6-12 atomos de
carbono, fenilamino, bencilamino,

(CRela)p

\ /
Ry—(C{Rel2)p~N N (GRe)k—Y
(

R.R.—E—M—(c(n.),)k-v-

Ry-(C(Re) 2)-Y-, Rr-{C(Rg) 2),-M-(C(Rs)2k-Y- 0 Het-{C(Rs)2)W-(C(Ra)z- Y~

o Ry y R4 son como se definieron precedentemente y G es Rz-NH-;

o sl cualquiera de los sustituyentes Ry, R¢ 0 G estan ubicados sobre
atomos de carbono contiguos éntonces se pueden tomar juntos como el radical
divalente -O-C(Rg)2-O;

Y es un radical divalente selecclonado del grupo formado por

——(CHa—, . and —

Ry 85 —NRgRs, —ORs, —J, —N(Rg)s" 0 —NRs(ORg);

M es >NRg, —O—, >N-—(C(Rs)2)sNRgRs. 0 >N—(C(Rs)2);—ORe;

Wes _>NR.. —O-— 0 es un enlace;

o

Het se selecciona del grupo formado por morfolino, tiomorfolino, S-6xido
de tiomorfolino, S,S-dibxido de tiomorfollno, piperidina, pirrolidina, aziridina,
piridina, imidazol, 1.2,3-tdazol, 1,24-triazol, tiazol, tiazolidina, tetrazol,
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piperazina, furano, tiofeno, tetrahidrotiofeno, tetrahidrofurano, dioxano, 1,3-

dioxolano, tetrahidropirano y
(OCH,CH0),.

H ;

donde Het esta opcionalmente mono- o di-sustituido en un carbono o.
nitrdgeno con Rs, opcionaimente mono- o di-sustituido en un carbono con
hidroxi, —N(Rs)2, © —ORs, opcionalmente mono o di-sustituido en un carbono
con los radicales monovalentes —(C(Rgh)s ORs 0 —(C(Rgkzs N(Rs). Y
opcionalmente mono o di-sustituido en un carbono saturado con radicales
divalentes —O— 0 —O{C(Ra)2)s O—;

Rs es hidrégeno, alquilo de 1-6 &lomos de carbono, alquenlio de 2-6
&tomos de carbono, alquinilo de 2-8 atomos de carbono, clcloalquilo de 1-6
Atomos de carbono, carboalquilo de 2-7 atomos de carbono, carboxlalqulio {2-7
atomos de carbono), fenilo o fenilo opclonalmente sustituildo con uno o més
entre halégeno, aicox de 1-6' &tomos de carbono, trifiuorometilo, amino,
alquilamino de 1-3 &tomos de carbono, dlalquilamino de 2-6 atomos de
carbono, nitro, clar;o. azida, halometllo, alcoximetilo de 2-7 &tomos de carbono,
' alcanollmdmletllo de 2-7 &tomos de carbono, alquiltio de 1-8 Atomos de
carbono, hidrox, carboxllo, carboalcox] de 2-7 &tomos de carbono, fenox,
fenilo, tiofenoxi, benzollo, bencilo, fenilamino, bencllamino, alcanollamino de 1-
6 4tomos de carbono o alquilo de 1-6 4tomos de carbono; con la condicién que
el grupo alquenilo o alquinlio esta unido a un étomo de nitrégeno u oxigeno a

_ través de un &tomo de carbono saturado;
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Rz, se selecciona del grupo formado por

| Ra—s-—S—(cm.),),—< M
;4 ”CWI.L
/IQ <Y
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O
SR

R, es independientemente hidrégeno, alquilo de 1-8 &tomos de carbono,
carboxi, carboalcoxi de 1-8 &tomos de carbono, fenilo, carboalquilo de 2-7

Atomos de carbono, (CiRe)),
Rr—(C(Ro)z)a—N< /\
(C(Re)2)p

N—(C{Rg)k——

Rr—{(C(Re)2)s—,

Rr—(C(Re)2)r—M—(C(Re)z)—, RsRg—CH—

M—(C(Re)2k—, 0

Het—(C(Rs))e—W—{(C(Rg)z)—:

Rs es Independientemente hidrégeno, alquilo de 1-6 atomos de carbono,
carboxi, r!;oalooxl de 1-8 4tomos de carbono, fenilcarboalquilo de 2-7 4tomos
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de carbono,

/(C(Rs)z)p\ |
R7_(C(RC)2)|:_N\ /N—-(C(Re)z)r—-' ’

- (C(Rs)2)y

Rr—(C(Ra))—.

Rr—(C(Re)2)—M—{C(Rg)z)—, RsRg—CH—

M—(C(Rs)2)—, 0

Het—(C{Re)2)q—W—{C(Ra)z)—;

Ra ¥ Rp son cada uno, Independientemente —{C(Ra)2)NRsRg 0 —
(C{Re)2) ORg;

J es Independientemente hidrégeno, cloro, filor o bromo;

Q es un alquilo de 1-6 4tomos de carbono o hidrégeno;

a=0061;

g=1-6;

k=04;

n es 0-1;

m es 0-3;

p= 2-;1:

q =04,

r=1-4;

s = 1-6;

u = 0-4 y v = 0-4, donde la suma de u+v es 2-4;

x= 0-3;

y= 01

z= 0-3;

0 una sal del mismo.
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23. El compuesto de la cléusula 22, CARACTERIZADO PORQUE ademés
comprende las siguientes condiciones: I
cuando Rgs es alquahilo de 2-7 atomos de carbono o alquinlio de 2-7
atomos de carbono, dicho grupo alquenilo o alquinilo est4 unido a un &tomo de
nitrégeno u oxigeno a través de un atomo de carbono saturado;
y ademés con [a condicién que .
cuando Y es —N Rg — y Ry es —N Rg Rs, —N(Reha* o' —N Rg (O Reg),
entonces g = 2-6;
cuando M es —O— y Ry s —O R, entonces p = 14;
cuando Y es —N Rg —, entonces k = 2-4; cuando Y es —O—yMo W
es —O—, entonces k = 14, .
. cuando w no es un enlace con Het unido a través de un atomo de
nitrégeno, entonoes q=24y
cuando W es un enlace con Het unido a través de un atomo de
nitrSgeno e Y es —O— o —N Rg —, entonces k = 2-4.
@ El compuesto de la clausuta 22, donde LG es morfolino.
@ El compuesto de la clausula 24, donde PG es acilo, A es amino, G 8s
etoxi, Ryes Hy Ry es H.

P-p- Wyeth
Miguel N. Armando (627)
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REIVINDICACION COMPLEMENTARIA B
Un mélodo de preparacion tie un compuesto quinolina 4-sustituida
CARACTERIZADO PORQUE comprende el paso de hacer reacclonar un

-

compuesto de la siguiente férmula (N):

. 2 0
PG )
\A CN '
LG )
G N
H
Ry

an
con un reactivo de férmula POLG’s, donde LG’ es halo, para proveer un

compuesto de la siguiente férmula (1):

donde; :

LG es un grupo saliente selecclonado del gru;lao formado por morfolino,
o-mesilo, o-tosilo, triflato;

LG"” e§ un grupo sallgnte seleccionado del grupo formado por morfolino,
o-mesilo, o-tosiio, triflato y halégeno; _

PG es un grupo piotector selaccionado del grupo foomado por adllo,
CHyOC(0)-, EtOC(0)-, Fmoc, triﬂuoroac-atamida. Troc, Fenoc, benzamida,
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Teoc, ftalimida, maleimida y 2,5-dimetilpirrol;
AesO,NRo S;
R es H, alquilo, alquenilo o alquinilo; y

" G, Ry y Ry son cada uno, independientemente, hidrégeno, halégeno,
alquilo de 1-6 atomos de carbono, alquenilo de 2-8 atomos de carbono,
alquinilo de 2-8 &tomos de carbono, alqueniloxi de 2-6 Atomos de carbono,
alquintioxd de 2-6 &tomos de carbono, hidm:dmetllo._halomeﬁlo. alnollloxl de
1-8 atomosg de carbono, alquenollox de 3-8 4tomos de carbono, aiquinolioxd de
3-8 4lomos de t':arbono.- alcanofloximetiio de 2-7. atomos de carbono,
alquenofloximetilo de 4-9 Atomos de carbono, alquinofloximetilo de. 4-9 4tomos
. de carbono, alcoximetilo de 2-7 dtomos de carbdnp. alcoxi de 1-6 4tomos de
carbono, alquiltio de 1-6 atomos de carbono, alquilsulfinilo de 1-68 Atomos de
carbono, alquilsulfonilo de 1-6 atomos de' carbono, alquilsulfohamlda de 1-6
atomos de carbono, alquenilsulfonamida de 28 &tomos de carbono,
alquinilsulfonamida de 2-6 atomos de carbono; hidroxi, triﬂuo'romeﬂlo.
trifluorometoxi, ciano, nitro, carboxi, carboalcoxi de 2-7 &ltomos de carbono,
carboalquilo de 2-7 étomos .d'e carbono, fenoxi, ftalimida, fenilo, tiofenoxi;
bencllo, amino, hidrodamino, alcoxiamino de 1-4 &tomos de carbono,
alquilamino de 1-6 atomos de carbono, dlalquilamino de 2 a 12 atomos de
carboné. N-alquilcarbamolla, N.N-dialqullcarb_amollo. N-alquil-N-alquenilamino

- de 4 a 12 &tomos de carbono, N.N—dlalqubnllamino de 6-12 Atomos de

carbono, fenilamino, bencilamino,
[(C(Ral2)p, /
Ry~(C(Rallp—N N~ (CRalJk=Y
{C(Ra)a)p

ReRa—~C—M—(C(Ralglk~Y—
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Rr(C(Re) 2)y-Y-, Rr-(C(Rs) 2)s-M-{C(Rs)2)x-Y- 0 Hot-(C(Re)2)sW-{C(Re)=-Y-;

o R; y R4 son como se definieron precedentemente y G es R-NH-;

o sl cualquiera de los sustituyentes Ry, R4 0 G estan ubicados sobre
atomos de carbono contiguos entonces se pueden tomar juntos como el radical
divalente -O-C(Rg) 2-O;

Y es un radical divalente seleccionado del grupo formado por

(CHo—, —O0—, and -

Ry es —NRgRs, —ORs, —J, —N(Rah", 0 —NR(ORs);

M es >NRg, —O—, >N—(C(Rs}2)sNR¢Rs, 0 >N—(C(Re)2)y—ORg;

W as >NRs, —O— 0 es un enlace,

Het se selecciona del grupo formado por morfolino, tiomorfolino, S-Gxdo

de tiomorfolino, S,S-dibxido de tlomorfolino, piperidina, pimrolidina, aziridina,
piridina, imidazol, 1,2,3-tfazol, 1,2.4-tlazol, tiazol, tiazolidina, tetrazol,
piperazina, furano, tiofeno, tetrahidrotiofeno, tetrahidrofurano, dioxano, 1,3-

dioxolano, tetrahidroplrand. y
(OCH,CH,0),

H ;

donde Het estad opcionalmente mono- o di-sustituldo en el carbono .o
nitrbgeno con Rs, opcionalments mono- o di-sustituido en el carbono con
hidroxi, —N(Rs)2, © —ORs, opcionalmente mono o di-sustituido en el carbono
con los radicales monovalentes

—(C(Rg)2)sy ORs 0 —{C(Rsh)s N(Rs)z. ¥ opcionalmente mono o di-
sustituido en un carbono saturado con los radicales divalentes —O— o0 —
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O(C(Re)h O—; |

Re és hidrégeno, alquilo de 1-8 &tomos de carbono, alqueniio de 2-8
atomos de carbono, alquinilo de 2-6 atomos de carbono, cicloalquilo de 1-6
atomos de carbono, carboalquilo de 2-7 &tomos de carbono, carboxialquilo (2-7
atomos de carbono), fenilo o fenilo opclonalmente sustituldo con uno o mas
halégenos, alcox de 1-6 dtomos de carbono, trifluorometilo, amino, alquilamino
de 1-3 étc_)mos de carbono, dialqullamino de 2-8 a4tomos de carbono, nitro,
Giano, ﬁda. halometilo, alcoxdmetiio de 2-7 éatomos de carbono,
alcanolloximetilo de 2-7 &tomos de carbono, alquiltio de 1-8 4tomos de
carbono, hidroxl, carboxilo, carboalcoxi de 2-7 &tomos de carbono, fenox,
fenilo, tiofenoxi, benzollo, bencilo, fenilamino, bencllamino, alcanoflamino de 1-
6 atomos de carbono o alquilo de 1-6 4tomos de carbono; con la condiclén que
el grupo alquenilo o alquinilo est4 unido a un dtomo de nitrdgeno u oxigeno a

través de un atomo de carbono saturado;

Rz, se selecciona del grupo formado por
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P S G

Ri-es independientemente hidndgeno, alquilo de 1-6 4tomos de carbono,
carbox, carboalcoxi de 1-6 atomos de carbono, fenilo, carboalquilo de 2-7

4tomos de carbon;o. (CiReloh
/

Rr-—(C(Ro):)i“"‘N\ >

(C(Ra)2)p

N—(C(Rg)2)——

Rr—{(C(Re))—. _

Rr—(C(Re)2y—M—{C(Ra)z)—. ReRg—CH—

M—(C(Re)2)— o

Het—(C(Re}zy—W—(C(Re)h—;

Rs es Independientemente hidrégeno, alquilo de 1-6 4tomos de carbono,
carboxd, enrboalcox! de 1-8 Atomos de carbono, fenilcarboalquilo de 2-7 4tomos

de carbono, (C(Rg)z)p
. / N\
Ry—{C(Ra)z)r—N
! AN /

N—{C(Rglo)y—
(C(Re)2)p '
Rr—{(C(Re)2—.

Rr—(C{Re)2)—M—(C{Re)2k—, RaRs—CH—

M—(C(Rg)2)—, ©
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Het—(C(Re)2l—W—(C(Ra)2)—; .

Rs. ¥ R son cada uno, Independientemente —(C(Rq)2)NReRs, 0 —
(C(Re)2)-ORe;

J -es indepandientemente hidrbgeno,.cloro, fitlor o bromo;

Q'es un alquilo de 1-8 4tomos de carbono o hidrdgeno;

a=061; ' |

g=1-6;

k=04;

neas0-1;

m es 0-3;

u=04yv=04, donde la suma de utves 2-.4:
x= 0-3; -

y= 01;

z= 0-3;

o una sal del mismo.
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INTER!IIEDIARIOS DE QUINOLINA COMO INHIBIDORES DE
RECEPTORES DE TIROSINA QUINASAS Y LA SINTESIS DE LOS MISMOS
RESUMEN

Métodos de preparacién de compuestos de quinolina 4-sustitulda como
intermediarios en la elaboracién de inhibidores de tirosina quinasas de
receptores y los compuestos intermediaros ulilizados en dichos métodos,
donde dicho compuesto quinolina &usti!uida presenta la siguiente férmula

general (1):
PG R1 LG"

™ ..
7
W

R ®

y donde las sustltuciones en LG", PG, A, G, Ry y R, son las que se

describieron en [a memoria descriptiva.
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The Intemational gearch carried out on the basis of a translation of the intemnational mished
L e o ey " e . Sppcaton fumished 1
b. [[] Wit regard to eny nucieotide and/or amino acid sequence disclosed In the Intsmational application, see Bax No. 1.

2 [] Certain claims were found unsearchable (Ses Box I).
3. [X]  Uniy of invention Is lscking {see Box Iif).

4, Whh regand to the tile,
[X] thetextis approved as submitted by the applicant.
[[] thetexthes bean establishad by this Authority to reed as follows:

5 Wih regard to the absiract,
IEI ﬁmuwnmmwmaw

ﬂmmhnhcnuhb!hhod according to Rule 38.2(b), by this Authority as t appewrs in Box No. iV. The appilcant
D ﬁﬁnmamnmmmﬂndmdmllﬁqofmmm m&wﬂwmmnﬁhzﬁnﬂ

6. With regard to the drawings,
a the figure of the drawings to be publishad with the abstract Is Figure No.
I:I as suggested by the epplicant.
[] esselsciod by this Autharty, becausa the applicant falisd to supgest & figure.
[[] assslacted by this Authority, because this figure better chamcterizes the Invention.

b. [] noneofthe Agures Is to be published with the abstract.
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A WO 62/365768 A (ASTRAZENECA AB; ASTRAZENECA 1-25
d UK LIMITED: BOYLE, FRANCIS, THOMAS;

GIBSON) 16 May 20602 (2602-05-10)
page 117

A WO 98743960 A {AMERICAN CYANAMID COMPANY) 1-25
8 October 1998 (1998-16-68) .
page 17

A WO 007682681 A (ASTRAZENECA AB; BOYLE, 1-25
FRANCIS, THOMAS; GIBSON, KEITH, HOPKINSON;
POYS) 16 November 2000 (2000-11-16)

page 56
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vol. 27, 1996, pages 1217-1225,
XPo82334359
the whole document
/==
[:] Further documents are flsied in the continuation of bax C. [:] Patent tamlly members are fated n sanex.
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cludion or othar spacial raason (as l'ﬂhﬂ cannct ba conekiard 1D invoive an inventive step whan the
"O" doeument refierring 1o en oral disclosure, uss, exhibiion or docusment s combined with one or mor other such dogy-
other maans mmmmmm parson skiled
+ hhmhmpd':rhhe::md g cate bt " mmdummw
Date of the actusl compiution of the inlsmational ssarch Dot of maling of tha Intemational search mport
4 July 2065 210805
Nama and malling axkiress of the ISA ] Authortzed officer
Ewvopean Patant Office, P.B. 5810 Pamtiaan 2
NL - 2280 HV
T T oty Y- 31 651 spord, Zellner, A
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Box |l Observations where certain ¢laims wera found unsearchable (Continuation of itam 2 of first sheet)

MImmmwmmmmlanGMGhlmurﬂum 17(2){a) for the loliowing reasons:

1. Ciaims Nos.
mmmmmmmmbumwmmm nemely:

& D mm:'?ﬁmmmmmmmnum that do not comply with the prescribed requiremeants
on o such
an extent that no meaningtul Intemational Search can be camad out, specifically:

a. Clalma Nos.:
D because they are dopendantt clalme and are not drafted In accomdance with the second and thind sentences of Rule 8.4{a).

Box lli Obssrvations where unlity of Invention Is lacking (Continuation of tem 3 of first shest)

This Intemational Searching Authority found multiple inventions in this Intsmational application, as follows:

see additional sheet

1. |:| As all required additionel search fess were timely paid by the appiicant, this intsmational Search Report covers af
saarchabls clalms.

2. [] As sl soarchable csime coukd be sswrched without sfort usiing an ecktonaifee, s Authorky did ot invie payment
of any additiongl fee.

a. As of the Ired addiiiona) asarch fess th icant, this interational Search
@] onu;;’rr:“ rocuired acfonl search fon wers timely paid by the epp Report

4, N Ired additional search foes timel the C this iIntemetional Search [
(] 1o e acitonat ssoc ona e iy paity the applcart. Conmecanty, s e Raport

1-19, 20(part), 21-25

Remark on Protest D The additional search fees were accompanied by the applicant's protesL.

D No protest accompanied the payment of addilonal search fees.

Fonm PCTASA/210 {continuetion of first sheet (2)) (January 2004)
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Internationsl Appiication No, PC T/ US20085/ 601384

FURTHER INFORMATION CONTINUED FROM 'PCTASA/ 219

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-19, 206 (part), 21-25

A method of preparing a compound of formula (I) (claim 1) or
of campound (VIII} according to route b} of claim 28 and
intermediates of formula (II) (claim 22).

2. claim: 20 (part)

A method of preparing a compound of formuta (VIII) according
to route b) of claim 20.
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ES 2209124 13 16-66-2084
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PL 335999 Al 65-85-2000
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From the
|NTEHNAT|ON.AL SEARCHING AUTHORITY
PCT
WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
b Y
Dute of malling
{dayénontiear) sse form PCTASA210 {second sheat)
Applicant’s or agents file refarence FOR FURTHER ACTION
soe form PCTASAR20 See paragraph 2 below
imemutional epplication No. Intemational flling dete (deyénonthjrear) Priorty date (ctnantivyear)
PCTAIS2005001384 14.01 2005 16.01.2004

C07D21554, C07D295/14, CO7D41304

International Patsnt Classification (IPC) or both national dassification and IPC

Applicant
WYETH

X BoxNo.i  Basks of the opinlon

O B8oxNo.ll  Priority

0 BoxNo. Il

B BoxNo.IV Lack of unity of invention
B4 BoxNo.V

O BoxMNo.Vl Certain documents clted

2. FURTHER ACTION

will not be so considered.

whichever expires later.
For further options, see Form PCTASAZ20.
3. Forfurther detalls, see notes to Form PCTASAZ20,

1.  This opinion containg indications relating to the following items:

Non-establishment of opinion with regard io novelty, Inventive step and industrial applicability

Ressoned statement under Flul-e 43bis.1{a){l) with regard to novelly, Inventive step or industrial
applicabliity; citations and explanations supporting such statement

B Box No.VIl Certaln defects In the international application
[J Box No. Vill Certaln observations on the International application

¥ a demand for intemnational preliminary examination Is mada, this opinion will usually be considered o be a
written opinion of the Intemational Preliminary Examining Authorlty ("IPEA"). However, this does not apply whers
the applicant chocsas an Authorlly other than this one to be the IPEA and the chosen IPEA has notifed the
Intemnational Bureau under Rule 66.1bis{b) that writlen opinlons of this international Searching Autharity

if this opinlon Is, as provided above, considered to be a written opinion of the IPEA, the applicant Is Inviied to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
months from the date of malling of Form PCTASAZ220 or before the expiration of 22 months from the priority date,

fLE No. 21992 U 37xpo. P

ATTORNEY.

DUE DATE !
DOCKETED WSy 9/27 / &

Name and maliing address of the ISA: Authorkad Officer f"
j Emuzru Zellner.A' I_Q)}
—— Tdl. 449 88 2399 - 0 Tx: 523856 epmu d
Fax:mu-u;s Telephone No. +49 89 2396-8078 ‘\_,

“orm (PCTASARA7) (Cover Sheef) (January 2004)
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WRITTEN OPINION OF THE Interational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005001384

Box No.! Basls of the opinion

1. With regard to the language, this opinion has been established on the basis of the international application in
the language in which it was filed, unless otherwise indicated under this item.

O This opinion has been established on the basis of a translation from the original language into the following
language , which is the language of a transiation furnished for the purposes of intemational search

(under Rules 12.3 and 23.1(b)).

2. With regard o any nucleotide and/or amino acld saquence disclosed in the international application and
necessary 1o the claimed invention, this opinion has been established on the basis of:

a. type of material:
OO0 asequence listing
O tabie(s) related to the sequence listing
b. format of material:
€]  in written format
O In computer readable form
c. time of filingfurnishing:
3 contained In the Intemational application as filed.
00 fled together with the intemational application in computer readable form.
O furnished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto
coples s Kirtical 1o that it ho applcation 28 60 o 0368 not 0o bayond the apploation & 116d, 25
appropriate, were fumished.

4. Additional comments:

Form PCTASA/237 {January 2004)
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WRITTEN OPINION OF THE Intemational application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005/001384

Box No. ¥V Lack of unity of invention

. B In reaponss 1o the invitation (Form PCTASAZ206) o pay additional fees, tha applicant has:
O paid additional fees.

O paid additional fees under protest.

B not paid additional fees.

. 0 This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 132 and 133 s

1 compiied with
X not complied with for the following reasons:
800 separate sheet
. Consequently, this report has been established in respect of the following parts of the intemnational application:
O all parts.
B the parts relating to claima Nos. 1-19, 20 (part), 21-25

Box No. V' Heasoned statement under Rule 43bfs.1(a)() with regard to novelty, Inventive step or
Industrial applicabliity; citations and explanations supporting such statement

. Statement
Novelty (N) Yes: Claims 1-19, 20 (part), 21-25
No: Claims
Inventive step (IS) Yos: Claims  1-19, 20 (part), 21-25
No: Claims .
Industrial applicability (1A} Yas: Claims 1-18, 20 {part), 21-25
No: Claims
. Citations and explanations
see goperate sheet

Form PCTISA/237 (January 2004)
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005001384

Box No. Vil Certain defects In the Intemational application

The following defects in the form or contents of the international application have been noted:
se® separate sheet

Form PCTASA/Z37 (Jdanuary 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING _
AUTHORITY (SEPARATE SHEET) PCT/US2005/001384

The following documents (D) are referred to in this communication; the numbering wilt be ad-
hered to in the rest of the procedure:

D1: WO 02/36570 A (ASTRAZENECA AB; ASTRAZENECA UK LIMITED; BOYLE,
FRANCIS, THOMAS; GIBSON) 10 May 2002 (2002-05-10)
D2: WO 98/43960 A (AMERICAN CYANAMID COMPANY) 8 October 1998 (1998-10-

08)

The present application relates to a method for preparing 4-substituted quinoline compounds
and to intermediates thereof.

item IV

The methods according to claim 1 and claim 20, method b, both comprise a cyclisation step
of a nitrile by the use of a reagent POLG'; which is considered a special technical feature
linking both methods. Method a of claim 20, however, does not contain such a cyclisation
step. The only feature combining this method with those mentioned before are compounds
of formula (l). These compounds are known (D1, p. 117, ex. 54, step 3) and therefore no
special technical feature within the meaning of Rule 13.1. PCT. Unity is thus not given. The
application contains two inventions, as follows:

1. claims 1-19, 20 (part), 21-25:

A method of preparing a compound of formula (J) (claim 1) or of compound (VIil)
according to route b) of claim 20 and intermediates of formula (l1) (claim 22).

2. claim 20 (part):

A method of preparing a compound of formula (VIIl) according to route a) of claim
20.

This communication relates to the first invention.

Form PCTASA/237 (Separaie Shest) (Sheet 1) (EPO-lanuary 2004)
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WRITTEN PINION OF THE intemational appfication No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/001384
itemV

1.  Novelly (Art. 33(2) PCT)

The cyclisation step of a nitrile by the use o fa reagent POLG, is not disclosed in any of
the cited documents, novelty can thus be acknowledged. The same applies to the
intermediates according to present claim 22. The requirements of Art. 33(2) PCT are
thus met.

2.  Inventive step (Art. 33(3) PCT)

Document D2, p. 17, discloses a method for the preparation of a compound according
to present claims 1 or 20 (D2: compounds 16 and 17). D2 is considered as to represent
the most relevant state of the art. The method comprises cyclisation of nitrile 14 to form
compound 15 by the use of diphenyl ether. Compound 15 is subsequently transformed
to chloride 16 by the use of POCL,. According to the present method, no diphenyl ether
is used for the cyclisation step, which is conducted in the presence of a compound
POLG's. The reaction is thus considered to be reduced by one step. The technical
problem to be solved can be considered to provide an improved method for the
preparation of compounds (I) and (VIil). It would appear that none of the documents
cited in the intemational search report suggests the use of a compound POLG', for the
cyclisation step of a nitrile (ll). Presence of an inventive step can thus be acknowledged
for the subject matter of independent claims 1 and 20 (method b). Since compounds of
claim 22 are intermediates in the formation of compounds (1), the subject-matter of claim
22 can be considered based on an inventive step as well. The application {invention 1)
thus fulfills the requirements of Art. 33(3) PCT.

3. Industrial applicability (Art. 33(4) PCT)

Can be acknowledged for claims 1-25.

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)
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WRITTEN OPINION OF THE Intamational application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/001384
item VIl

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disclosed in the document D2 is not mentioned in the description, nor is this document
identified therein.

Form PCTASA/237 (Separate Shest) (Sheet 3) (EPO-January 2004)
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