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Case 22618 Novel Quinoline Thiazolinones The field of

this invention relates to thiazolinone disubstituted
waexioaodasee derivatives where the quinoline ri nBCT/EP2005/006806

di substituted at 3, 4-position whi ch derivatives

denonstrate CDKi antiprolifer tive activity and are

useful as anti-cancer agents. Cyclin-dependent ki nases
CadeGl¥ESE are serine-threonine protein kinases that play

critical roles in regulating the transitions between

di fferent phases of the cell-cycle, such as the

progression froma quiescent stage in GL (the gap

between mtosis andotdléwinskhe ThiddAhened cation for a
new r ound of cell division) to S (the period of active

Y, or the to M phase

P AR OB ERie YRV SRS A R onediomtetrtdiinoline

derizv%ﬁ%% Z\%ﬁi% %%J‘%ulggg € dl%%ﬂ'i@&ﬂsﬁguﬂeﬁ a?ﬁé@%ﬁﬂorﬁs which

derivatized dempn(smawypmemm@ohfﬂreu‘eesa@mtﬁmdm usleﬁdwgmnu—cancer
association of a regulatory cyclin subunit (e.g.,

ageqklinA, Bi, B2, D, D2, D3 and E) and a catalytic
ki nase subunit (e.g., CDKi, CDK2, CDK4, CDK5 and
C@?@)md@ehﬂ@nﬂhﬁﬁs&mﬂmlﬁ) areRericbKhretgné pyotein kmases that play
ab qute dep nden on the c clin suybunit 1.n or

d
CritifRo 5pIR® rﬂ}/r%& Wi ttraxaraspng BRYGeR Efer%md)wﬁs of igcell-cycle,
sucki 336 'i)?é/fﬁlehﬁon from a quiescent stage in G, (the gap between mitosis and the

onset of DNA replication for a new round of cell division) to S (the period of active
DNA synthesis), or the progression from G, to M phase, in which active mitosis and
cell-division occurs. (See, e.g., the articles compiled in Science, 274:1643-1677
(1996); and Ann. Rev. Cell Dev. Biol., 13:261-291 (1997)). CDK complexes are
formed through association of a regulatory cyclin subunit (e.g., cyclin A, B1, B2, D1,
D2, D3 and E) and a catalytic kinase subunit (e.g., CDK1, CDK2, CDK4, CDK5 and
CDK6). As the name implies, the CDKs display an absolute dependence on the cyclin
subunit in order to phosphorylate their target substrates, and different kinase/cyclin

pairs function to regulate progression through specific phases of the cell-cycle.-

As seen above, these protein kinases are a class of proteins (enzymes) that
regulate a variety of cellular functions. This is accomplished by the phosphorylation
of specific amino acids on protein substrates resulting in conformational alteration of
the substrate protein. The conformational change modulates the activity of the
substrate or its ability to interact with other binding partners. The enzyme activity of
the protein kinase refers to the rate at which the kinase adds phosphate groups to a

substrate. If can be

measured, for example, by determining the amount of a substrate that is
converted to a product as a function of time. Phosphorylation of a substrate occurs

at the active-site of a protein kinase.



pairs function to regul ate progression through
specific phases of the cell-cycle. As seen above,
WO b@smoseot ei N ki nases are a cl ass of protei NSPCT/EP2005/006806
(enzynmes) that regulate a varizety of cellul ar
functions. This is acconplished by the phosphoryl ation
of specific am no acids, on_protein substrates .
r edMiawgf the abewe erapentishaiiese kinases playem important part in the

Y B 91 g ST SRR o O,

diffeteatatibnwindmigrationbiFittiobipsp grdwidr factof(EGH) zydevascular

g e G R L e el oo
5 tuhdo Bnﬁﬁe@ﬁﬁ@i%ggﬂesig .OVEEXa{¥ Bl Sies oy dd el @1l c B8y gi%ﬁ.taling through

r
amount of a subStrate that is converted to a product ~
twasigh aifirmity waceptors; one ofPbishistha kinashinsertadermbis-eenteining

ceur t active-sit f . apr ' in '
refEE Bl Dt BBl £ Rt bR el s (6):1dBto002).
FAFpetivass epddthelial defie bprsc%m@i&tgithfomgh GledVG R réa@pliof (FGFR). Solid
Si gn%:E tl&fnsduct [ ?n t hat ads_to cell l.i| 2r ) )
tupyass derend PBAD the Foraatian @i Renbland Yassslalqngiogenesis) to grow.
10 A L At T A QVROR Rt inerfere with the
grawth sigoal arabsdwediont, and thiis slowodovan onprewniaggngenesis,sare useful
VEGE activat es. endot hel jal cell i_gnal i ng. t.hr h
ASFTD I G DA VORI A BBEBTY O GRLAS T P e W-EL et .,
i i ' t £ R t KDR). ( See,
i T i L e A

002).
Becgluse CDKs such as CDK1 serve as general activators of cell division,
15  inhibitors of CDK1 can be used as antiproliferative agents. These inhibitors can be
used for developing therapeutic intervention in suppressing deregulated cell cycle

progression.

In accordance with this invention, it has been discovered that the compound of

the formula I

R,

|
N
20 Ry (D,

wherein
R; is hydrogen, lower alkyl, cycloalkyl, aryloxy-lower alkyl, lower
alkoxy, hydroxyl lower alkyl, -NHz, -{CH.CH.O}vR3s or
Ro~(X)n-;
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FGF activates endothelial cells by signaling through
the FGF receptor (FGFR). Solid tunors depend upon the

wo evoamoisesy of new bl ood vessel s (angi ogenesi s) PCDEB2005006806

Accordingly, inhibitors of th@ receptors FGFR and

KDRt hat interfere with the growth signal transduction,
and t hus sl ow down or fprevent angi ogenesi s, are useful
agents in t h& ippelgeied fopmdarer alkileneneycpalkpleng, aryl lower

agents in_ eng, ary |
b o eehnol ooa GRS by Sl i b Ryl UicyiBe, amido

CDKi serve abwardkdknaahowet ardi-ldlodewer alkylesiepmmino lower

i nhi bitors of i can be used as i proliferative _
agents. - ThesBUTien IiaIS oE A peoi bl +Bi e ey Efgiigne and imido
therapeutic ig@alRALh&N i N suppressing deregul at ed

cell cycle progression. In accordance with this

i nvention, i|iRzB&s been discovered that the conmpound of

the formula | wherein Rifgs hydr ogen, | ower al kyl

cycl oal kyl, aryl oxy-1|ower &l kyl, |ower al koxy,

hydr oxy! | ower al kyl, CH2CH20 ] vRs or

R2-(X)n-; Xi s sel ected 2y al kyl ene,

cycl oal kyl ene, aryl | OWwer ; carboxy | ower
al kyl ene, hydroxy |ower all am do
Ry , and
: is selected from

an aryl ring,

a cycloalkyl ring containing from 3 to 6 carbon atoms,

a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5
carbon atoms and from 1 to 2 hetero-atoms selected from the
group consisting of oxygen, nitrogen and sulfur, and

a 5 or 6 membered heteroaromatic ring containing from 1 to 2
hetero atoms selected from the group consisting of oxygen, sulfur
and nitrogen;

Rs, Re and Ry are independently selected from the group
consisting of hydroxy, lower alkyl sulfone, hydroxy-lower alkyl,
hydrogen, lower alkyl, halogen, perfluoro lower alkyl, lower
alkoxy, amino, mono- or di~ lower alkyl-amino, or

when two of the substituents Rs, R¢ and Ry are substituted on

adjacent carbon atoms on ring @ , these two substituents can be
taken together with their adjacent, attached carbon atoms to form
an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring, or

a 4 to 6 membered heteroaromatic ring,



| ower al kyl ene, nono- or di-halo | ower alkylene, am no

| oner al kyl ene, nono- or di-Ilower alkyl-am no | ower
wa@bdogloaases and i m do | ower al kylene; R2 is is SPCEHEPBEIS/006806

froman aryl ring, a cycloalk# ring containing from3

to 6 carbon atons, a 4 to 6 nenbered heterocycl oal kyl

ring containin from 3 to 5 carbon atoms and from 1to

2 hetero at ofddwterorrdoplkyghiingangssithbelsradrematly Img containing

oxygen, nitragen, gngd }%H(%rfo%tonﬁns le%teaﬁl rrgt}ﬁlgfgr %Gnswtmg of

heteroaromatic ring contalinin rom atons
sel ected frooxyden, gﬁmu@mmnmlﬁm ng of oxygen, sul fur
and nitrogen; R5, R and R7 are independently sel ected
fromthe group consisting of hydroxy, |ower alkyl

sul fone, hydrexy<l ower al kyl, hydrogen, |ower alkyl,
hal ogen, per prd Lower al kyl, |ower al koxy, am no,
nono- or di- al kyl -am no, or

is’selected from
an aryl ring,
a cycloalkyl ring containing from 3 to 6 carbon atoms,

a 4 to 6 membered heterocycloalkyl ring containing from 1 to 2
hetero atoms selected from the group consisting of a oxygen,

sulfur and nitrogen, or

a 5 to 6 membered heteroaromatic ring containing from 1 to 2
hetro atoms selected from the group consisting of oxygen, sulfur

and nitrogen;

H
d JR15
R, is  cyano, \ﬂ/{/ \/ﬂ?N\
o) R16

0]
R [
-(CHZ)Z_C_OR'H’ and ——ISI_R1O
L Rug 0
' Rz
R, is -O(CH,CH,0), R0, lower alkyl, G
R’IB

and 'R12'R14-

Rs, R, Ris, Ris, Riy, and Ryg are independently hydrogen or lower
alkyl;
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when two of the substituents R5, R6 and R7 are
substituted on (7) adjacent carbon atons on ring ~ ,

WO h@smosa substituents can be taken together BET/EP2005/006806
their adjacent, attached carbén atons to forman aryl
ring, a 3 to 6 nmenbered cycloalkyl ring, a 4 to 6
nmenber ed hetero_c;icl oal kyi ring, or a 4 to 6 nenbered
het er oar omat Reo i ﬂ@{?’é%ﬂ%%et erocycl oal kyl ring and
sai d het er oaonmatd g. ki ng containing fromi to 2 hetero
atons sel ected fromthe group consisting of oxygen,

ni trogen or ®uBselectes eindutdrdxyalkyh loweralkyls cyoalkyl,
cycl oal kyl rin ontaining frgm3 to, 6 carben at ., a
2 to 6 menbePBRaItarsEyer kA s AR g P o
i to 2 heterg ahafk feliftdsers frbRNd tdhe; group consi sting
of a oxygen, sulfur and nitrogen, or a 5 to 6 nenbered

het er oar omat £dS 1 iifegemtam® #y3fromi to 2
y is an integer from 1 to 3; and

v is an integer from 1 to 6, or

N-oxides of the above compounds where R» contains a nitrogen in
the heterocycloalkyl ring or heteroaromatic ring, and

sulfones where R; contains a sulfur in the heterocycloalkyl ring or
heteroaromatic ring; or

pharmaceutically acceptable salts thereof, inhibit the activity of
CDKs, particularly, CDK1.

These inventive agents and pharmaceutical compositions containing such
agents are useful in treating various diseases or disorder states associated with
uncontrolled or unwanted cellular proliferation, such as cancer, autoimmune
diseases, viral diseases, fungal diseases, neurodegenerative disorders and

cardiovascular diseases.

Inhibiting and/or modulating the activity of CDKs, particularly CDK1, makes
these compounds of formula and compositions containing these compounds useful in
treating diseases medicated by kinase activity, particularly as anti-tumor agents in

treating cancers.

As pointed out herein, the compounds of formula I are potential anti-
proliferation agents and are useful for mediating and/or inhibiting the activity of
CDKs, particularly CDK1, thus providing anti-tumor agents for treatment of cancer

or other diseases associated with uncontrolled or abnormal cell proliferation.

Among the preferred compounds of formula I are the compounds of the

formula I-A
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hetro atons selected fromthe group consisting of
oxygen, sulfur and nitrogen; R3 is cya -(CH2 - R10 R4

WO 20060282 CH20) y- R10 , | ower al kyl. and - R12- RidI/EP1Re5/006806

Rn, R5, R6,R7, and R s aré independently hydrogen
or lower alkyl;R o0 is lower alkyl; R4 is selected
from hydr oxyal kyl , 1 ower al kyl, cycl oal kyl, hal oal kyl,
perfluoroal kyl and protecfed Ry droxyal kyl ; x, n and k
are integers fromo t 7, zis an integer fromo to
3; yis an int$%fp/fron1 and v is an integer

fromlto 6, or oxi des of th
et erocycl %gl_gl ring or
as where ntains a

R2 contains a nitrogen in the
sul fur in the heterocycl oal K ng Ry

het eroaromatic ring, and sulf

wherein

R;' is hydrogen, lower alkyl, cycloalkyl, lower alkoxy,
aryloxy-lower alkyl, -NH_, hydroxyl lower alkyl, or [CH.CH20OJ]+Rs;
and

v, Rs, R4, and Rg are as defined above; or

pharmaceutically acceptable salts thereof.

Further preferred compounds of formula I are the compounds of the

formula I-B
H _</N ©
N
R1"/ SIEN
1-B
R4
N l
Rs3

wherein

Ry"is R'2 - X)n -3

X is selected from lower alkylene, cycloalkylene, aryl lower
alkylene, carboxy lower alkylene, hydroxy lower alkylene, amido
lower alkylene, mono- or di-halo lower alkylene, amino lower
alkylene, mono- or di-lower alkylamino lower alkylene and imido
lower alkylene;

R, is



het eroaromatic ring; or pharmaceutically acceptable
salts thereof, inhibit the activity of CDKs,

w@asopbiocaskar | y, CDKi. These inventive agents anpPiCT/EP2005/006806
phar maceuti cal conpositions centaining such agents are
useful in treating various diseases or disorder states
associated with uncontrolled or unwanted cel |l ul ar
proliferation, such asRgancer, autoi nmune di seases,
viral diseases, fungal diseases, neurodegenerative

di sorders and cardi ovascitar di seases. Inhibiting
and/ or nodul ati ng tRg % of -CDKs, particularly
0 0

CDKi , makes these conpo fornul a and

conposi tions contai ni ng t/hese conpounds useful in
treating diseases nediRated by kinagg.etiVvity,
particularly as anti-tunor agents in treating cancers.
As pointed out Kerein, the conpounds of formula I are
potential anhtipPrgtferation agents and are useful for
medi ating akd/or/inhibiting the activity of CDKs,
particul arl y €BKi , fihssde@iedfoding anti-tunor agents
for treatnment ﬁirﬁ%ncer or other diseases associ ated
wi th uncont?ofPed & abnormal cell proliferation.
Anong t he i efcdoalky riegponailsng frdngriolécdrban atee,

conmpounds of the :
P a 4 to 6 membered heterocycloalkyl ring containing from 3to 5

carbon atoms and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur,
a 5 or 6 membered heteroaromatic ring containing from 1 to 2
hetero atoms selected from the group consisting of oxygen, sulfur
and nitrogen; and
Rs, Re and R, are independently selected from the group consisting
of hydroxy, lower alkyl sulfone, hydroxy lower alkyl, hydrogen,
lower alkyl, halogen, perfluoro lower alkyl, lower alkoxy, amino,
mono- or di-lower alkylamino, or
N-oxides of compounds where R, contains a nitrogen atom in the

‘ heterocycloalkyl or heteroaromatic ring, and
sulfones where R.’ contains a sulfur atom in the hetero ring or
heteroaromatic ring;
n, R; and R, are as above, and

pharmaceutically acceptable salts thereof.

In a preferred embodiment of the present invention the “aryl” group in all of the

aryl substituents of the compounds of formula I, I-A and I-B is phenyl.

Another preferred embodiment of the present invention is a compound of
formula I, I-A and I-B, wherein

Rj3is cyano,



formula | -Anherein R' is hydrogen, |ower alkyl,

cycl oal kyl, | ower al koxy, aryloxy-I|lower alkyl, -NH2,
why@eomgks | ower al kyl, or [CH2CH2O vRs; and v, PERBEPIRA5/006806

and Rs are as defined above; @r pharmaceutically

acceptable salts thereof. Further preferred conpounds

of formula I are the conpounds of the la |-B wherein

RL1s 2- X is,;selggsed fromlower alkylene,
cycl oal kyl en IE; él kyl ene, carboxy | ower

al kyl ene, hydnpxy | ovver aI k i@ge am do | owner

al kyl ene, non& or -hal o 1

n@ m no | ower
1i{ O

al kyl ene, nono- or d|-|0mer al kyl ami no T ower al kyl ene

and i mdo | ower alk ne; R2' iswherein

"7

O

CH,
,and

R4 is -O(CHQCHQO)y‘Rm , "O—R14, -S—R14, lower alkyl or

5 8 ; and
’ RlO, Rn, R14, R15, R16, R17, R18, x and Yhave the
meanings given above.
10 Among the preferred embodiments of the class of compounds of formula I-A are
those compounds of formula I-A where
Ry’ is -[CH.CH.O]vRg, and wherein
Rg and v are as above.
15 Especially preferred are those compounds of formula I-A, wherein
R1’ is “[CHzCHzOJvRS,
Rj is cyano, and
Rs and v are as above.
20 Another preferred class of compounds of formula I-A are these compounds
where R’; is hydrogen.
Still another preferred class of compounds of formula I-A are those compounds
wherein
25 R: is hydrogen,

Rz is cyano, and



Is selected froman aryl ring, a cycloal kyl ring
containing from3 to 6 carbon atons, a 4 to 6 nenbered
whedoenasye| oal kyl ring containing from3 to 5 PEr/BPI005/006806

atons and from1lto 2 hetero apons selected fromthe
group consisting of oxygen, nitrogen and sul fur, a 5
or 6 nmenbered heteroaromatic ring_containing from1lto
2 hetero at oRsiSENEHEFHADgR0:mE-Bro ol Fooraver alkyl o
oxygen, sulf l-nitrogen; and R5', R and R7' are

i ndependent |y '8 ad fromthe group consisting of
hydr oxy, | ower (Pagg, hydr oxy | ower al kyl,
hydr ogen, Iom&gs kyl , hal ogen, perfluoro | ower alkyl,
| ower al koxy, am no, nono- or di-Ilower alkylamno, or
N-oxi des of gogpgipds where R2' contains a nitrogen
atomin the heterocycl oal kyl or heteroaromatic ring,
and sul fones where R2' contains a sulfur atomin the
hetero ring or_-heteroaromatic ring;

, Rio, R4, Ray, Rig and y have the meanings given above.

Another preferred class of compounds of formula I-A are these compounds

wherein R,’ is a lower alkyl group.

Another preferred class of compounds of formula I-A are these compounds

wherein R,’ is a cycloalkyl group.

Another preferred class of compounds of formula I-A are these compounds
wherein Ry’ is a hydroxyl lower alkyl group, wherein said lower alkyl group is one or

two times substituted with hydroxyl.

Another preferred class of compounds of formula I-A are these compounds
wherein
R/ is -[CH.CH.0}~CHj, cycloalkyl, lower alkyl, or lower alkyl
which is one or two times substituted by hydroxyl;
Rj3 is cyano; and
R, is ~O-lower alkyl, -O(CH.CH-0);-CHj, -S-lower alkyl, or

\ \
O O o NH
or ; and
v and y have the meanings given above.

Especially preferred are those compounds wherein R;’ is cyclopropyl.

Another preferred class of compounds of formula I-B are those compounds

wherein R,’ is cycloalkyl and n=o0.
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n, R3 and R4 are as above, and pharnmaceutically
acceptable salts thereof. In a preferred enbodi nent of
w0 b@ejpoxssent i nvention the "aryl" group in all|PGI/EP1VE5/006806

aryl substituents of the conpmunds of formula I, I-A
and I-B is phenyl. Another preferred enbodi nent of the
present invention is a conpound of formula I, |I-A and

| - Bspmhdbepmfmed grethose ,cmposmd@(s@}eﬁ_zeaz{b)oyembex;ein R, is
@B 80REP Rib, 'y and y have the meanings given
above. Anong the preferred enbodi nents of the class of
PR e ot o p UL g n
compounds of FareiiSTIR ahereln RS 1 s cyano, and RS

and v are asRglmeymnofandher preferred class of
compounds. of if of TRl S E0er SRR

Ri7
Ok—
Ry

8

b
n=o0, and

Rio, Ru7, Ris, y and k are as defined above.

Another preferred class of compounds of formula I-B are those compounds

wherein n is 1.

Especially preferred are those compounds of formula I-B, wherein
X is lower alkylene, hydroxy lower alkylene, cycloalkylene, or
mono- or di-halo lower alkylene;
Rj is eyano, or —COORuy;
R, is alkyl, cycloalkyl or -O(CH.CH20)y-Rio,
n=1, and

Ri0,Ri:and y are as above.

In compounds I and I-B, where Ry, Ri", R2” and X are substituents containing an

aryl moiety, the preferred aryl moiety is phenyl.

Especially preferred compounds are compounds of the formula:

4-Methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(57Z)-

ylidenemethyl]-quinoline-3-carboxylic acid methyl ester;

4-Methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-

ylidenemethyl]-quinoline-3-carboxylic acid amide;
6-[2-((R)-1-Hydroxymethyl-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid amide;
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where R i is hydrogen. Still another preferred class

of conpounds of fornula |I-A are those conpounds
wob@emas2Ri ' i s hydrogen, R3 is cyano, andR4 iBCFEPIOBF/006806

2CH20O)y-Rio, -0-R 14 , -S-R 141, |lower alkyl or k=o;

and , RI0 , R14 , R17, Rl and y have the neani ngs

gi ven above. Anot her ﬁreferred cl ass of conmpounds of

f orori-4(R)-2-Bydroxreisp wﬁtﬁthﬂdmimbnetbm -Rif-thigzad-(6giver

P T A e RO B A LB a] apRHBP "5 ©
cycﬂ Q@J(KBO 2 odidxyARph&ey]- dth?lfiﬁﬁﬁ@)MCd}ﬁﬁ&HO'im@wH(gzmdS

for | -A._are thesg conpo .wherei n is a
yhﬁya@@ﬁgfyllaév@ﬁﬂwwwu@pﬁaﬁ -3 G P%SY aqd gneth ?St%ﬂ’kyl

S QBB 0o A S BELLL YD ), i 57
yhdenemleﬁsd]—qunpﬂirreadg—caﬁﬁn@iﬁn apitl; is -[CH2CH2QO - CH3,
cyc(J) ? (hﬁ c\i\%xyfjl l—gﬁeﬂyloe{thgflg\{\nﬁﬁo 4chxo 4H-thiazol-(5Z)-
ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid;
4-Methoxy-6-[4-0x0-2-((1R,28)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid (2-dimethylamino-ethyl)-amide;
hydrochloride;
4-Ethoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(57Z)-
ylidenemethyl]-quinoline-3-carboxylic acid ethyl ester;
4-Methoxy-6-[4-0x0-2-((1R,28)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid dimethylamide;
4-Methoxy-6-[4-0x0-2-((1R,28)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid methyl ester;
4-Ethoxy-6-[2-[2-(3-fluoro-phenyl)-ethylamino]-4-o0x0-4H-thiazol-(57Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl}-quinoline-3-carbonitrile;
4-Ethoxy-6-[2-((R)-2-hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy-quinoline-3-
carbonitrile;
2-[2-(3-Fluoro-phenyl)-ethylamino]-5-[1-[4-methoxy-3-(5-methyl-oxazol-2-
y1)-quinolin-6-yl]-meth-(Z)-ylidene]-thiazol-4-one; .
4-Ethoxy-6-[4-ox0-2-[(pyridin-2-ylmethyl)-amino]-4H-thiazol-(57Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[2-(2-hydroxy-2-phenyl-ethylamino)-4-oxo-4 H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[4-ox0-2-[ (4-trifluoromethyl-pyridin-2-ylmethyl)-amino}-4H-
thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile;
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which is one or two tines substituted by hydroxyl; R3
is cyano; and R4 is -Olower alkyl, -0(CH 2CH20) - CH3,

wo 3obooases al kyl , or v and y have the nmeani ngs BCT/EP2005/006806
above. Especially preferred are those conpounds
wherein R1' is cyclopropyl. Another preferred class of
conpounds of fornula |I-B are those conpounds wherein

Rﬁ' 4-Fshexpebdat-leyimishdohtol-Btipdainind )y 4 pxef 4 r thinzet-€57)-
B e 0 und.as defin ove, wherein R2' is
yhé}gﬁ?@gffbygi}ﬁuggo&mﬁég—_ca OﬁqEre "preferred are those
C onp@li Hdﬁy—éf[4ﬁ@;éd¥g2[@pj'm51n—m*§&%%lg})flﬁ%§ihg]@I?H‘rﬂﬁak(’fﬂl)‘dkle}
R3 1I's cyano, . a IS - y- , lower a :
yhggnﬁm&,hﬁﬂaum(ﬁ}n%ﬁ?bw %'232/ and k are as defined d

SO ORRE IS oAl hoss b ATRRARS o e
ylideserretld]-quindlinesg-codmpdtmigs of forrmula |-B, wherein
6-[2-(2,2-Difluoro-2-pyridin-2-yl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-ethoxy-quinoline-3-carbonitrile;
6-[2-Cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy-
quinoline-3-carbonitrile;
4-Ethoxy-6-[2-[2-(2-methoxy-ethoxy)-ethylamino}-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[4-oxo-2-[(tetrahydro-pyran-4-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[4-oxo-2-[(thiazol-2-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[2-(2-methoxy-ethoxy)-
ethoxyl-quinoline-3-carbonitrile;
4-{6-[2-Amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-3-cyano-quinolin-4-
yloxy}-piperidine-1-carboxylic acid tert-butyl ester;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(piperidin-4-yloxy)-
quinoline-3-carbonitrile;
6-[2-tert-Butylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy-
quinoline-3-carbonitrile;
6-[2—Cyclopropylamino—4—oxo—4H—thiazol—(5i)~ylidenemethyl]—4—[2—(2-
methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile;
4-{3-Cyano-6-[2-cyclopropylamino-4-oxo0-4H-thiazol~(5Z)-ylidenemethyl]-
quinolin-4-yloxy}-piperidine-1-carboxylic acid tert-butyl ester;
6-(2-Cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-(piperidin-4
-yloxy)-quinoline-3-carbonitrile hydrochloride;
4-Ethoxy-6-[2-((S)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[2-(R)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-

ylidenemethyl]-quinoline-3-carbonitrile;



10

15

20

25

30

X is |lower alkylene, hydroxy |ower alkylene,
cycl oal kyl ene, or nono- or di-halo | ower alkylene; R3

w0 20062828 or - COORn; R4 is al kyl, cycloal kyl PCT/EB{0EH006806
2CH20 )r Rio, n=i, and Rio, Rgand y are as above. In
compounds | and I-B, where R, R", R2" and X are
substituents containing an_aryl noiety, the preferred

Vi [ar6yeloprorylamang4-0xs sEC ihirzql-(5refdidenemetin bdriggpropoxy-

ar -
. CO .the formul a:
qugdcﬁ/gfehgl}g g| Eﬁ%ﬁ(o- 2-((1 R 2S) - 2- phenyl - cycl opr opyl am n

0) -6A[ 2-{Amhizwel-okbZ) H-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-
caélgol(ng&ﬂg;rmt hyl ] - qui nol i ne- 3-carboxylic acid nethyl

4- W[il%ﬂin@'—%,—‘bxglgﬁ ZhidbR(£5) ylrddeamuthyByA - aRIaRylsaThAyl-

0)-4 -thiazol -(
quinglgengrearibeniitilgni nol i ne- 3- carboxylic acid am de;

© P L4 i b TR 22 P EA S iy AT o BBty
quindliiengratboniirik; met hoxy- qui nol i ne- 3- carboxylic acid
B SR s Moty 2 eSOy i) A or o A Bt (52)-
yligrkﬁh%g;@ﬂiﬁj-ﬁyik&»pr%p%ﬁ&-%’fﬂdlﬁié—@ﬁéaw&ﬁ%ﬁé?f boxylic acid
6- [2[4-(R)-22H}¥lcmiyxy-phepyleethylastimg)-apoxmyd Atlnnsold(52)t hi
yligélgclarhgﬁlz})l]_-4-isopropoxy—quinoline-3-carbonitrile;
6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2,2-trifluoro-ethoxy)-
quinoline-3-carbonitrile;
6-[2-(2,3-Dihydroxy-propylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-
isopropylsulfanyli-quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2,2-trifluoro-1-
trifluoromethyl-ethoxy)-quinoline-3-carbonitrile;
6-[2-Amino-4-ox0-4H-thiazol-(57Z)-ylidenemethyl]-4-isobutyl-quinoline-3-
carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropylsulfanyl-
quinoline-3-carbonitrile; compound with methanesulfonic acid;
6-[2~-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutyl-quinoline-3-
carbonitrile; compound with methanesulfonic acid;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-butyl-quinoline-3-
carbonitrile;
6-[2~Amino-4-oxo0-4H-thiazol-(52)-ylidenemethyl]-4-(3-hydroxy-
propylsulfanyl)-quinoline-3-carbonitrile;
6-[2-~Amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-[3-(tert-butyl-dimethyl-
silanyloxy)-propylsulfanyl]-quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-hexyl-quinoline-3-
carbonitrile;
6-[2-Amino-4-ox0-4H-thiazol-(57)-ylidenemethyl]-4-butylsulfanyl-quinoline-

3-carbonitrile;
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yl i denenet hyi ] - 4- net hoxy- qunol i ne- 3-car boxylic acid
nmet hyl ester;
Wd 20B100328/ - 6- [ 4- 0x0- 2- ((i R, 2S) - 2- phenyl - cycl opPCPYP2NF/006806
0)-4 -thiazol -(52)- 14
yl i denenet hyl ] - gomol i ne- 3- car boxyl i ¢ aci d;
6-[2-((R) -2-Hydroxy-I -phenyl-ethylam no]) -4-ox0-4i T-t
i aZel2-{/87ino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl |-4-ethylsulfanyl-quinoline-

L t hyi ] - 4- met hoxy- qui nol i ne- 3- car boxylic acid;
3 %arbgflﬂg@ 6-[4-0x0-2-((i R 2S)-2-plienyl-cycl opropyl am
no)6-f-Brhiticdgaxot &) thiazol-(5Z)-ylidenemethyl]-4-methylsulfanyl-
yli denerretgylj galjl nol i ne-s-carboxylic acid
quipoliperardayPamitHlS et hyl ) - ani de; hydr ochl ori de;
4- Ef o8kt 5% 25-0(i(Fhidohart: BV oy iBY,B8R(=7)-
W Bt Boks pos ol f(fhibphert2PRRIBthy 5 EhRIY] AP (RISZ6R (57)
yideh emedndi-gyincline-gaehibenifdlear boxyl i ¢ aci d et hyl
est er; . . . T
- TR ok (58 Videpams oLl greggloppmadsayinoline-3-
caforfttrilehi azol - (52) - - .
yl i denenet hyl ] - gnmol i ne- 3- car boxylic acid .
di @{Mpaﬁyé@ -1-hydroxymethyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
r 6145 0% 950 dilih B & 4 s.cycl opropyl ami n
yhga)e?{g]ltn@?lﬁm gz%sf)lpf(g%xgr 41‘1&1&1&@3 garBBﬁﬁYﬂe,
y| i 6 paiwrdrayinjo-groxol4 Hethirzobi( 50)¢ylideneanetthyhes isdpropoxy-
ester; .
q"én‘iﬂﬂ%ﬁyﬁ%bf’@-tf@i( 3-fl uoro- phenyl) - et hyl ani no] - 4- oxo- 4
' ,'i@rﬁ‘iﬁ%ﬁ—@%ﬁ—'m,ethan_esulfonyl—4-8henyl—quinolin—6-yl)—meth—(Z)—y1idene]—
yl'i denenet hyl ]'-qui nol i ne-3-"carbonitrile;
thipzbl-Reonye; 6- [ 4- oxo- 2- ((i R, 2S) - 2- phenyl - cycl opr opyl ani no
)- 46—[é—t ' %1200—|4:(§X50Z)1H -thiazol-(5Z)-ylidenemethyl]-4-phenyl-quinoline-3-
carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pyridin-3-yl-quinoline-3-
carbonitrile; compound with trifluoro-acetic acid;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(1-ethyl-propoxy)-
quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutylsulfanyl-
quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutoxy-quinoline-3-
carbonitrile;
6-[2-Amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl}-4-(2,2-dimethyl-propoxy)-
quinoline-3-carbonitrile;
6-[2-Cyclopropylamino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-(1-ethyl-
propoxy)-quinoline-3-carbonitrile;
6-[2-Cyclopropylamino-4-oxo-4 H-thiazol-(5Z)-ylidenemethyl]-4-isobutoxy-
quinoline-3-carbonitrile;
6-[2-Cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2-
dimethyl-propoxy)-quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-propyl-quinoline-3-

carbonitrile;
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yl i denenet hyl ] - qui nol i ne-3-carbonitrile;

4- Et hoxy-6-[ 2- ((R) - 2- hydr oxy-i - phenyl - et hyl am no) - 4- ox
wW®@2eh6/003828z0l - (52Z) - PCT/EP2005/006806

yl i denenet hyl ] - qui nol i ne- 3-cargonitril e;

6- [ 2- Am no- 4- oxo-4

-t hiazol - (52) -yl i denenet hy I% 4- et hoxy- qui nol i ne- 3-

c arfbbriAminpes- oxo -4 H-thiazol-(5Z)-ylidenemethyl]-4-pentyl-quinoline-3-

FI uor o- phenyl ) - et hyl am no] -5-[i - [ 4- net hoxy- 3- (
Caé?"[r?é‘irﬂ% - oxazol - 2-

y| )o-psiameinons-oxyt 4 Haidrol-3 2 )yVlidtaeed ethii [az-ohethybgeinoline-3-
AlhEt hﬁ y-6-[ 4- oxo-2-[ (pyridi n-2-yl met hyl ) - am no] - 4i
carRomERel - (52) -

1 RSB Sl oot gl moc

(Z)J—I}&lgewa{]d}nz(zbk)drone
h | ne- 3-
A ErRgoe GRSy Ao RRO R ROy e (rytidenc)-

thREHYhJomRem noj -4J -
th| azol -(52) yl i denenet hi/l ] - qui nol i ne- car boni tr.i I e;

- bRndymigmor 4-oxo-=4 Hithinzel-(5Z yhféqwm%thyﬂo«; (tetrahydro-pyran-4-

ylo éﬁ%@@é’ﬁ%? %%mﬁ% rne-3-carbonitrile;
4 B-fptyn ot 4-omnes - thisnpl-(52)ry2der aneethy|])4-geimethoti-ethoxy)-

i azol

q“}/ql(inbr?ngr?@%h‘ifklfnﬂ&bi nol i ne-3~carbonitrile;
‘ T : E??Zf’g@?& ¥riro-14CONE-14P-Bhifzdl- (578 idehb R bhy1 Pl (Hétrahydro-

pyran-4-yloxy)-quinoline-3-carbonitrile;
4-Butoxy-6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl |-

quinoline-3-carbonitrile;
6-[2-Amino-4-oxo-4H-thiazol-(57)-ylidenemethyl]-4-butoxy-quinoline-3-

carbonitrile and
6-[2-Cyclopropylamino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-(2-methoxy-

ethoxy)-quinoline-3-carbonitrile.

As used herein the halogen includes all four halogens such as chlorine, fluorine,

bromine and iodine.

As used in the specification, the term “lower alkyl”, alone or in combination,
means a monovalent straight or branched-chain saturated hydrocarbon alkyl group
containing from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and the like.

The term “cycloalkyl” means a cyclo lower alkyl substituent which designates a
monovalent unsubstituted 3- to 6-membered saturated carbocylic hydrocarbon ring.
Among the preferred cycloalkyl substituents are cyclopropyl, cyclobutyl, cyclohexyl,

ete.
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yi i denenet hyl ] -gmol i ne- 3-carbonitril e;
6-[2-(2,2-D fluoro-2-pyridin-2-yl-ethyl anmo) - 4- oxo-4J
WO tdwsioeeses - (52) - PCT/EP2005/006806
yl i denenet h. yl ] - 4- et hoxy- qui nod ne- 3-carbonitril e;
6- [ 2- Cycl opr opyl am no- 4- oxo-4J

-t h| azol - (57) - yI i denemnet hyi | - 4- et hoxyqunol i ne-
3- dheternt lawes alkoxy” means’a straight-chain or branched-chain alkoxy group

foénFtﬁ ?Iﬁﬁ%z N &%g%l éo%tﬁﬁiﬁ?ﬁ)ﬂn?&r'?@w le %Bmdnaﬂoﬂfg s&c}%@methoxy,

etlydsiyd erproplolry) ke prdposlj mdulexygtéredittoxy end the like.
4- Et hoxy- 6-[ 4- oxo- 2-[ (t et rahydro- pyran-4-yl net hyl ) - am
no] -4 -thiazol - (52)-

yl 'I‘E@'i@ﬁﬁt“ﬁbﬂ] rrﬂa'dhﬁ 9'rh81@0\?a1§1ﬁf IQ@HBI o1 BlC?’CllC unsubstltuted aromatic
4- Et hoxy- 6-[4- oxo-2-[ (thiazol -2-yineth - ammo]

hydregagbon r(rgz);uch as phenyl or naphthyl with phenyl being preferred
yli denemet hyl ] - qui nol i ne-3-carbonitrile;

6- [T%e rﬂ?hé eﬁé@cﬁdaﬂgﬂﬂ g%fé ol % I)é'r%é’@'[%@ar ﬁ%hl)cﬁl{g;?shturated

(2- et hox gui onit
ridl écﬁttbﬁnﬂgrerto s4caobon 4toms and one or two hetero atoms selected from the

-t hi azaol - (52).-yiidenenet hyl ] - 3-cyano- gnmol m 4- .
grwe&w&e@ae 51 vty DaTpEsRQN Sty ?%%mheomﬂgfrrre%he‘ie}‘ocychc
[
ar oIk e

qU|noI|ne carbonltrlle
The term “heteroaromatic ring” refers to a monovalent 5 or 6 membered

monocyclic heteroaromatic ring containing from 4 to 5 carbon atoms and from 1 to 2
hetero atoms selected from the group consisting of oxygen, nitrogen or sulfur.
Among the preferred heteroaromatic groups are included thiopenyl, thicazole,

pyridinyl, furanyl, etc.

The term “lower alkylene” designates a divalent saturated straight or branch

chain hydrocarbon substituent containing from one to six carbon atoms.

The term “carboxy lower alkylene” denotes a lower alkylene substituent as
designated hereinbefore substituted, preferably monosubstituted, with a carboxy

radical.

The term “hydroxy lower alkylene” designates a lower alkylene substituent
substituted, preferably monosubstituted, with a hydroxy group. Where an amido
lower alkylene is used, this designates a lower alkylene substituent as set forth

hereinbefore substituted with an amido substituent.

The term “hydroxyl alkyl” or “hydroxyl lower alkyl” designates a lower alkyl
group as defined above, which is substituted with a hydroxyl group. Preferably such
“hydroxyl alkyl” or “hydroxyl lower alkyl” is substituted one or two times with a
hydroxyl group.



10

15

20

25

30

6-[2-ferf-Butyi am no- 4- 0xo- 4i

-thiazol - (52) -yl idenenet hyl ] - 4- et hoxyqui nol i ne-
wQ@2aimses tril e; 6-[2- Cycl opropyl am no- 4- 0xo- 4PCT/EP2005/006806

r-thiazol-(52)-ylidenenethyi]+A-[2-(2-

met hoxy- et hoxy) - et hoxy] - qui nol i ne- 3-carbonitril e;

4-{ 3-
H tThe %I‘gllrl] gvgngpg%m%nkﬁgn: sﬁ?s%tgents” designate a lower
allggéﬁriko%dt{lylﬁu %Hl}chgé ?@E@bﬁﬁoéw&@ﬁﬁ&?&y & (%_Slg?(%t_ﬂﬁlted on one or two

Opf opyl am no-

caﬂbdrhat@zmd inShyilowengligtamgicha#h. ( pi peri dm 4
yi oxy) - qui nol i ne- 3- carbonltrlle hydrochl ori de;

4 E&)Qo%(zﬁ'p g@%lp fl«é’? désig aqc(raso A ¥owe1p aql%r)l subs{lt\}/en nI}lgI? or 3
Su}é&ﬁgﬁ@@@gﬁh%ﬂ&, dui nol me- 3-carbonitrile;
- Et hoxy=6-[ 2- %R) 2- hydr oxy- 2- phenyi - et hyl am no) - 4- oxo
-4| -thiazol -(52) -
y| Thekerm( awpino pweroilkyleng” designaies 2 lower alkylene substituent which

is SiFii BECPRIP AP IANEG with an amino eronp, | .
3-carbonitrile; 6-[2-Am no-4-o0xo-4
- t fibazetm (* Eﬁ)d(y lovmimikydeh@ﬂ desdgnatepa bposyallyliene sitbhstitBent as
car bo "y . . .
hegnbese AsRd substitotse o gpe Pesitian with RorAmidn gropps e amino
groﬁ’lbI byiltBEhhARY 1ewenAkiTRee ndarBé Samitithtd Eby 1 or 2 lower alkyl groups.
In the case of one lower alkyl group substitution, the term “mono- lower alkyl amino”
is used. In the case of two lower alkyl substituents on the nitrogen atom of the amine

group, the substituent is a “di-lower alkyl amino group.”

The term “aryloxy” designates an aryloxy substituent where aryl is as above.

The preferred aryl group is phenyl and the preferred aryloxy is phenoxy.

The term “perfluoro-lower alkyl” means any lower alkyl group wherein all the
hydrogens of the lower alkyl group are substituted or replaced by fluorine. Among
the preferred perfluoro-lower alkyl groups are trifluoromethyl, pentafluroethyl,
heptafluoropropyl, etc with trifluromethyl being especially preferred.

The term “protected” as for example in “protected hydroxyalkyl” in Ri4 means
that reactive functional groups which may be present in the compounds of formula I,
I-A or I-B, or intermediates to form said compounds, are attached to so called
“protecting groups” in order to prevent their reaction. Such “protecting groups” are
well known to the one of ordinary skill in the art. Examples are tert-butoxy carbonyl
or trialkylsilyl groups, such as tert-butyl-dimethyl-silyl and the like.

The term “pharmaceutically acceptable salts” refers to conventional acid-
addition salts or base-addition salts that retain the biological effectiveness and
properties of the compounds of formulas I, II, IT, IV and V and are formed from
suitable non-toxic organic or inorganic acids, or organic or inorganic bases. Sample

acid-addition salts include those derived from inorganic acids such as hydrochloric
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6- [ 2- Am no- 4- oxo-4

-thiazol - (52)-ylidenenet hyi]-4-isopropyi sul fanyl gnmmol i
W®e606802828 boni tril e; PCT/EP2005/006806

6-[2- (R) -i-Hydroxymet hyl - 2-net8 iyl - pr opyl ami no) - 4- oxo-

4i -thiazol-(52)- ylidenenethyi]

A- | sqpr.opoxy-qui nol.me-s-carbonitrile;

acgi, Rydredromipggide Rydraiphiereld, suHiIris mc}d@)sulfag;g@ agidyphosphoric acid

o AR Mg desed oy gl peide sych s oty oglonte ackd

saEe)flﬁ a!mil noethanesaldohit atia okal(cSa‘/L)ldySuodnne aeﬂh yittie deid2nalic acid,

laéézlo[ 95:1 %?q%?q%&%w g}egikg Mfi b%g% b 1on saﬁts include those
derfv@ﬁ@?&h‘aﬁ%bn}ﬂrhdl%ﬁgﬁﬁﬁy lsbd##om and, qua aternary ammonium

|sopropy| su fanyl -qui nol nme- 3- car boni

hygrpgd mmsnc 4s é@@cﬁmmmlm f@zrzalme{tbzl)anympamrkefdboydp Fhezhemical

mgghﬁxggﬁélfl %ltgcgaﬁ géﬁ%%p p él e, df'“}g) Al\mto a silt isa t%hmque well
knothi @Zﬂhar&rﬁ)euﬂbaldﬁle&ﬁéﬁs hyiobtdiniisqproved physicallandech®mical

I
st a{l@f» Eipscablsits. Aewebilisg and pelppilityiof sperRoumdls] Saeicseptl. Ansel
et lPPPhEHKE c‘al'lfmshg;@Fo;sm‘% oD DeBvePIRQERR (Bt Bd. 1995) at

met hanesul foni ¢ aci
Pr619@ andiige6446%0- 4Ht hi azol - (52) -yl i denemet hyl ] - 4-i sob
ut yl - qui nol i ne- 3-
In accordance with this invention, the compounds of formula I can be prepared
from a compound of the formula:
R4
OHC R,
N
|

=
N

wherein R; and R, are as above.

The compound of formula IT is converted to the compound of formula I via the

following reaction scheme.



carbonitrile; conpound with nmethanesul fonic acid;
6-[ 2- Am no- 4- oxo-4
WO tiveaaxsks (52Z) - yl i denenet hyl ] - 4- but yl - qui nol i NPEBEP2005/006806
carbonitrile; 6-[2-Am no-4-oxee4
-thi azol - (52) -yl i denenet hyl ] - 4- ( 3- hydr oxypr opyl sul f any
[ )- gmoline-3-carbonitrile; 6-[2-Am no-4-o0xo0-4
BPazol - (52) -yl i denemet hyi ] - 4- [ 3- (tent BAtyl - di net hyl

si | anyl oxy) propwl sul f anyl ] - qui nad -carbonitrile;
Njﬁm J-thiazal - (57)- y=ﬁ<
3-

carbonitrile; 6-[2-Anino-}-oxo-4

zoRs (5Z37yl i denenet hyi ] - 4- but yl sul | - qui nol i ne
3- arbonltrlﬁg,p@ [ 2- Ami no- 4- oxo- 4
Rrazdfs (52) -yl i denenet hyl | - 4- et hyi sul
- Sgcarbonltrlle 6-[ 2- Am no- 4- oxo-4
-thrazol - (52) -yl idenenet hyl ] - 4- net hyl sul 14 guiRiol i ne
- 3-carbonitrile;
4-1 sopropoxy- 6-[ 4- oxo-2-[ (t hi ophen- 2-yl net hgy ) - am no] -
4 -thiazol-(52)-
yllde\ne 9 - qui nollnﬁ 3-carbonitrile;

-[ 2- 0- 4- 0x0-4
-t hi azol -« -yl i denenet h\1N]+24 cyc{rppropyl -q

_—

wherein Ry, R; and R, are as above.

In accordance with this invention, the compound of formula IT is reacted with
the compound of formula III-A (rhodanine (2-thioxo-thiazolin-4-one)) via a
Knoevenegel reaction to produce the compound of formula IV. Any of the conditions
conventional in carrying out Knoevenegel reaction can be utilized in carrying out this
condensation. Generally, this reaction is carried out at reflux temperature in the
presence of alkali metal acetate and acetic acid. In the next step of this synthesis, the
resulting substituted thiazolidine of formula IV is treated with a methylating agent to -
methylate the thio group on the compound of formula IV to produce the compound
of formula V. The preferred methylating agent is iodomethane. This reaction is
carried out in an organic amine base such as diisopropylethylamine (DIEA). In
carrying out this reaction, temperature and pressure are not critical and this reaction
can be carried out at room temperature and atmospheric pressure. In fact, in
carrying out this reaction, any of the conditions conventional in methylating a thio

group can be used.
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carbonitrile;
6-[ 2- (2- Hydr oxy-i - hydr oxynet h. yl - et hyi am no) - 4- oxo- 4H
WO kioanads2g 57) - PCT/EP2005/006806
yl i denenet hyi ] - 4-i sopr opoxy- qgo nol i ne-3-carbonitril e;
6- [ 2- Hydr azi no- 4- oxo-4

-t hi azol - (52) -yl idenenet hyi]-4-isopraopo tqu nol i ne-
3- I;rgthﬁ)mﬁ}(tﬁtqmof this synthesis, t ecompound of formula V is reacted with the

col)%pA%ﬁ%(f %)Mml(a Ak et oo Itﬁ(?&%{qgéuﬁ@ 6E¥d ik TR Bmound of

| azo
formiila- Wltls Ian—aél:%m)e(&rﬂibzin}t Mafld; edib@ntioniatie meed i yhﬂmdswﬂmutlon of
ol i ne car t 4-

et Ao e 20 16 S SR IS Cut (o4 TeaPiipna 25 ethpaBes With one

errgjcolféﬁm‘éﬁf Fﬁ[ﬁ Astrlrlfb'rs]g_@%t_l(grggﬁ_}%'ﬁ@d Wut By reddiingahe-c8efidund of formula VI

thh the| mpm(mizg)ﬁ formidad ingheipyegense of a gonyentions srlyvent such as

ac o rlij;nnﬁ a&\( ﬁg'té' l% a ou i ce of afy amine base
p greraliyotHF FeRRion 8 parries ok in fhe presemes of 2 am

sueb b ﬁhmﬁﬁ)@ywﬂgﬁaﬁﬁhe ne- 3-carbonitrile;

6- [ 2- Ami no- 4- oxo-4
-thi azol - (52) -yl i denenet hyl ] -4-i sobut oxy-qui nol i ne- 3-

¢ abﬁﬁoﬂ?lietorthélehand, the compound of formula I can be prepared by reacting the

compound of formula IT with a compound of the formula:

wherein R, is as above.

The reaction of the compound of formula VII with the compound of formula II
to produce the compound of formula I, is carried out in an organic solvent such as
benzene or toluene at high temperature of from 100 °C to 200 °C in a closed system.
In this manner this reaction is carried out under high temperatures and pressure.
The compound of formula VII can be directly formed by direct replacement thorough

reacting the compound of the formula

RI—NHZ VI

wherein R; is as above

with a compound of the formula III-A. The replacement reaction is generally carried
out in the presence of an activator and an amine base. Among the preferred
activators is mercuric chloride. This reaction is carried out in an inert organic
solvent. Any conventional inert organic solvent such as acetonitrile, methylene
chloride, etc. can be utilized. In carrying out this reaction, an amine base, such as

diisoproprylethylamine, is used. In carrying out this reaction, temperature and
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6- [ 2- Am no- 4- 0x0- 4i
T-thiazol -(5Z)-ylidenenetliyl]-4-(2
WQ@2@e/0e28ks/| - pr opoxy) - qui nol me- 3- car boni tri | e; PCT/EP2005/006806
6- [ 2- Cycl opr opyi am no- 4- oxo- 42ff -t hi azol - (5Z) -yl i denem
et hyi]-4-(i-ethyi propoxy)- gqmoline-3-carbonitrile;
6-[ 2- Cycl opropyl am no-4 oxo-4i )
priessurieiaag ot ¢EEralandtdierasction can besamiedrytal oo femperature and

- i - . . . .
o1gi FEHBOR eI Iheweine o R TERTion, 7Y eRByeRionpl aod o
reg)ﬂadir}tiémétcﬁpto group with an amine can be utilized.
i met hyl - propoxy) - gnmol i ne- 3-carbonitrile;
6- [ 2- Ami no- 4- oxo0-4
-t by Wa-vARIE . - S ROk N8B
e SR TP s A A O oy o
alkylenazidles¢ B@nppiinde canbe py¢ardd fiom yhe cerirespdnedingamino acids or
carboni-tril e; . . . .
argitioacihieers by Reduationavith or. k) mrt harehudrige) Op theher hand
thebke Bydrnlyll fRreBalkRine@digduirls can be prepared for the corresponding
2- Cycl opropyi am no-5-[i-(4-ethq y-,3¥i,| net | i a,nesug'é)n ]]) )
cyg@orrarberybicycyd estetsrhy redpctipn a\éﬁbljlﬂxmmaazlammu% ydride. Reduction

AL A Gl A5 N TrITEHARP B OB iy B9bibly fokp. This
reduction should take place before reacting the cc;mpound of formula VI with the

compound of formula V.

On the other hand, where in the compound of formula VI, R;is R.X-and X is a
carboxy lower alkylene, amido lower alkylene or imido lower alkylene, these
compounds can be directly converted to the compound of formula I by reacting the

corresponding compound of formula VI with the compound of formula V.

Where the rings ® or ® is an N-oxide of a nitrogen atom in a nitrogen

containing ring which forms the rings ® or ®), these N-oxides can be formed from

a tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a
tertiary nitrogen atom to an N-oxide can be utilized. The preferred oxidizing agent is
m-chloroperbenzoic acid (MCPBA).

In accordance with this invention, the compound of formula IT can be produced

by the following reaction scheme:
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6- [ 2- Am no- 4- 0x0- 4i
-tliiazol-(52)-ylidenenetliyi]-4-(tetrahydro-py
WO 200640d2828/1 oxy) - qui nol i ne-3-carbonitrile; PCT/EP2005/006806
6- [ 2- Am no- 4- oxo-4 22
-thi azol - (52) -yl idenenet hyl ] -4-(2-nmet hoxy- et hoxy) -
gui nol i ne-3-carbonitrile;
6- [ 2- Cycl opr opyl am no- 4- oxo-4
-tb.iazol - (52) y |denemathyl] 4- (tetra

0

‘ Ry PhOPh, 260°C
——————

8h, 85%

. . N
i azol - (52) -yl i denXdkt Hyi ] - 4- but ox
carbonitrile and

%I denemst hyI Xyetoxy Ry
ar Bophdr i Te Rerern ot K8, hal oy
fou hl oricneR. fl uo
} odi meflux,Ash USE pecificatl on,
W al kyl09% al one Of i n e6nbi nati on, means a N
nonaXHEent straight or branch&dVchai n. saturated XV

hydr ocar bon al kyl group cont ai n| ng fromone to six
car bon atorrs such as methyl, Rethyl, n-propyl,

P:
i ST spEyPP: <O cHo ",
TEA, Hex,SiH A
80°C, 3h

=
N

I

wherein Rj is cyano or -C(=0)-ORy; and Ry is ~O(CH2CH20)y-Ryo,

(R12)k‘
Rie (k=1) or —Ri2-Ryy4.

The ether ester of formula X1 is condensed with iodoaniline, the compound of
formula X, to produce the substituted amine of formula XII. This reaction is
conventional condensation reaction wherein substitution of an alpha beta
unsaturated ether by an amine is achieved by condensation of the amine with an
ether. Generally this reaction is carried out at temperatures of from 80 °C to 200 °C
in an inert organic solvent. Any conventional inert organic solvent can be utilized in
carrying out this reaction. Among the conventional inert organic solvent solvents that
can be utilized for carrying out this reaction are included toluene, benzene, etc.
Generally this reaction is carried out by refluxing for long periods of time, i.e. above

five hours.
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n- butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl,

n- hexyl and the like. The term "cycl oal kyl" neans a
waey@booisesver al kyl substituent which desi gnat eBCHEP2005/006806

nonoval ent unsubstituted 3- t®236-nmenbered saturated

car bocylic hydrocarbon ring. Anong the preferred

cycl oal kyl substituents are cycl opropyl, cyclobutyl,

cydheleempoung:af formutaeXH is |cgm7é¢rterf slig compaignchof formula XII1 by

cy?l?zra@f ?rh&ftﬁg %{)ﬂlﬁ%runﬁrq% QSHﬁﬂraCin‘ﬁ' il éﬂ%ﬁ%aﬂfn}? Yéjcirgfe%qlt by heating

contal nin romon
coaippnmd cfifohmak mﬂeemera'eirhmﬁ/at Ipagirammo%y gensmafiy draxyeo00 °C to

sofstnts T nesiwsr Gh b EROng ebgreHEh as hipharsl EThei dipe cyelized
coﬁ{ﬁﬂﬂi‘ﬁ' &hf&)ﬁ%ﬁ&ﬁh@ i d’xb%@ouﬁ 'é? fbﬁﬁulﬁ hamytarPbe BaRERA to the

h phenyl being preferred term
hald@tamcbctympoun&p% formetlerssIVt oy Heatm@ﬂavwb mth;arleglenatmg agent such

clic saturated.ri cont ai 3,.t0 arbo
as RRORRL S SR PP R TheRB TR ER G dibalib 8 stof fia i pe refluxed to
cofiv @4 Rhe BRS kedhipthtefa Iideerith Ebb(ﬂ Qibeds, 0Anyp of fhb” conditicgs
t he preferred heterocyclrc al kyl roups are included

CORBERIGTA YR copeartingydiydreni gpgiman th %arqréw%lﬁlpart@ the halogen can
be%eé@ﬂ'carr?ﬂgg ﬂg‘lsﬂ%tg gpparomatic ring" refers to a

nonoval en ered nonocyclic heteroaromatic
ring contar ning from4 to 5 carbon atons and from 1to

T ST RBEL B A R TR

het er oaromatic groups are iR} ced t hi openyl,

t hi oazol e, (R12)k'
substitution ~O(CH2CH20)y-R10, (R12=0, k=1) and -Ryz-
Ri4(R12=0), the compound of formula XIV is converted to the compound of formula
XV by reacting the halogenated site of the compound of formula XIV with a sodium
salt or potassium salt of the R, substituent one wishes to place at the 4-position of
the compound of formula I. This reaction is carried out by heating the salt and the
compound of formula XIV under high pressure in their corresponding alcohol

solvent medium. Any conventional method of reacting a chlorine group with a

sodium salt or potassium salt can be utilized to carry out this reaction.

If it is desired to produce the compounds of formula I wherein R4 is
R‘17
(Riz)e
(Ri2=8, k=1) or —Ria-Rus- (R12=8), the compound of formula
XIV is converted to the compound of formula XV by reacting the halogenated site of

R1B

the compound of formula XIV with a corresponding thiol of the formula HS-R. This
reaction is carried out under a base at room temperature. Any conventional method
of substitution of halogen group with thiol group can be utilized to effect this

conversion.



pyridinyl, furanyl, etc. The term "l ower alkyl ene"
desi gnates a dival ent saturated straight or branch

W@ b@ic/00389%ir ocar bon substituent containi ng fronPCIEP1005/006806
six carbon atons. The term "c24 boxy | ower al kyl ene”
denotes a | ower al kyl ene substituent as desi gnated

her ei nbefore substltuted pref erabl y nonosubsti tuted,
In e lpshstearaiohis aghesy, t hepempenns of jarigsdy X \bigegonverted to the

coGHHAN AFRIENTLST, R QIRto PLEYBR% SURSE [0 rouptohe
CHO droxy og fthe pheiYlarirg. afhsmeddtidmoear batziqyiedrmltilgf nesefing the

CORER I GABE 5 a" o BRONEE RSt BB T e presence of
5 Womer ﬁéﬂlﬁgp?ho%ﬂ}ﬁlngga e)slﬁé’tcﬂé g?fv\gérengé 6§h‘béa?éoﬁt5hka‘iggg?é%admm acetate
as a@talfsest awﬂmpexraéummﬁmm@dl 10 120°%. Rresowgs gepasaly from 50 to 8o
h I r
psfaf ERRY ity p o B e Bt ol cppBiHi Gt mt B fprmylation
re@tﬁiﬁﬂoﬂ@vbﬁr emlallidmgl'ou@rordall phehyl ﬂlin:g/\byk I tlad iyghenef reaction with
stitue " designate a | ower_a ene _syhstit
TOROPEXISIe g7y D R B9 GOP PG %PO%ﬁP@HBthl%E‘BﬁI%Hﬂgg{’ to the
10 ¢o uglrdg Iﬁﬁl n atons in the | ower alkylene chain.

e term aI oal'kyi " designates a | ower alKkyi
substituent nono- or disubstituted

Or the compound of formula II can be produced by the following reaction

scheme if it is desired to produce the compounds of formula I wherein R4 is an lower

alkyl or
R17
(R12)k'
15 e (k=0):
/OH
0 Cl R4—B\ 0 R4
R3 R3
EtO X OH _  Ewo X
N/ Suzuki coupling N/
XIV-A XV-A
R4 R4
R3
N ~
N N
R17
(Rige
R3=-CN or —-SO.CHjg, R4 = lower alkyl or Ris (k=0)

The chloro compound of formula XIV-A (synthesized as in example 46¢ when Rs=
-CN or in example 61f when Rs= -SO oCHj) is converted to the compound of formula
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by a hal ogen. The term "am no | ower al kyl ene”

desi gnates a | ower al kyl ene substituent which is
wa@adpsoxset ed, preferably nonosubstituted, w thPEIER2ZG0FHG06806

group. The term "am do | ower 24 kyl ene" designates a

| ower al kyl ene substituent as hereinbefore deflned

substituted on one position with an am do g)rou

XVadi wring SuapkiceupHas évﬁﬂn84|h§xmnmaﬁcv@ﬂ“€m@ Cnayopd formatlon reaction
calz ?ﬂ@ %%féﬁ Sgt i img gpza% aaY\@{dt?g ét Vglrtﬁ) H%ﬁe Eftérﬂnﬁqx‘éﬁi% from 50°C
to boweC. 1&h3k yd)n'\mmtmal mthmbdf folrmzttfam @fe(éél ldnd vam bewktized to

al kyl. substitu on t |tr en atom t.he '
coBeSHRC FHBDRUDEPF Fratis P EAB LR CBoHP A TR KV-A

group.” The term' aryl oxy" designates an aryl oxy

substi tuent where ar I s as above. The preferred aryl

gr 8be CDmB@N@dwf farmu awéV ph i comvetted ity [thg pompopndrad fgrmula XV-B

o T B BT ST A of R PR ARt s
re;tgjﬁgmp Fg%rg)rlir?ﬂagﬁﬁg Es?tltesgced ta éiblydgérb- t;ulrfrdcl)ijre; mn;nﬁ :t ﬂmm.antlme
Generally b ivhea ng o uRe Llﬁ}l V@fq@wﬁ %@5@ WEPE Beepl Ay
coﬁ%&lt Wridl rﬁéthf)ﬁ'ffnog%ﬁﬁbn%?'e%r C&h ‘B%'lﬁiﬂzgéd RS %ﬁ%&tre 131 conversion.,

term " protect for exanple 1 n "protect
Thlemnwmd(gﬂ fbrmmlzR}W Besioenvelntad todhe icowepdiundoefi formalula 1T by

x%?xﬁgsfge 3l co?xoimlyoup in %Sc%lq}polu%d &Eforgn%@a% 8 faldehyde. Any
conventional method for oxidation of alcohol to aldehyde such as manganese dioxide

can be utilized to effect this conversion.

In accordance under another embodiment where Ry in the compound of
formula XV is
C-OR;,

the compound of formula:

’

R4
/OR1 1
| C
\ \O
G
N
XV-A

where R4 and Ry; are as above.

This compound can be converted to the compound of the formula



I-Aor I-B, or internediates to form said conpounds,
are attached to so called "protecting groups" in order
W eoopfoeasemit their reaction. Such "protecting gPOIBB2005/006806
are well known to the one of 2bdinary skill in the
art. Exanples are tert-butoxy carbonyl or
trial kylsilyl groups, such as
fert-buty,-di | -silyl and the |like. The term
I"pharnac-utlc.lly eptable salts” refers to
Qrve i@addi tion salts or base-addition salts
¢t ai n| t he biol ogi cal effectiveness and
perthes~of the conmpounds of formulas I, I, IIl, IV
are formed from suitable non-toxic organic
or inoﬁg.'ic acids, or organic or inorganic bases.
Sanpl e aci d- addltlon salts include those derived from
i norgani ¢ acids such as hydrochl oricacid, hydrobromc
byaeading iy cdropoenadof AV-Awithuan endoe of feuhilan ¢ aci d,
phosphoric acid and nitric acid, and those derived
fromorganic acids such as p- toluenesulfonlc acid,
sal j i d, nmethanesul fonic acid, oxalic acid,
Hghicci ni yraci d, ggg{$%c acid, malic aC|d | actic aC|d,
fumaric Acid, e Iike. Sanpl e base-addition salts
i ncl ude Yhose derived from anmoni um potassi um sodi um
and, quaternary ammoni um hydr oxi des, such as for
togradpteamida ofhoemmyd anmoni um hydr oxi de. The cheni ca
nodi fication é a pha.naceutical compound (i.e., drug)
into a salt isya tech i que well known to
pharmaceutical | chenisfis to obtain inproved physica
land chenj cal s i35 hygrescopi city, flowability
( g§S. Seeyr"e.g., H Anse

XVI1

Any conventional method of reacting an amine with a carboxylic acid or ester
10  thereof can be used in reacting the amine with the acid or ester of formula XV-A to
form the amide of formula XVI. The amide of formula XVI is converted to the
compound of XV-B by means of a cyclization reaction. This cyclization is carried out
by utilizing Burgess Reagent ((methoxycarbonylsulfamoyl)triethylammonium
hydroxide, inner salt) under a microwave. In this manner the compound of formula
15 XV-Bis produced. This compound can be formylated to produce the compound of

formula II where R; is

i

and the corresponding compound of formulae I-A and I-B where R; is this
substituent.
20

This compound XV-A can be converted to the compound of the formula



10

15

20

et al., Pharmaceutical Dosage Fornms and Drug Delivery
Systens (6th Ed. 1995) at pp. 196 and 1456-1457. In

wa@eweiosege wWith this invention, the conpoundsPGI/EP2005/006806

formula | can be prepared froeya conpound of the

formul a: wherein R3 and R4 are as above. The conpound

of formula Il is converted to the conpound of formula
g Powi ng react R schene. 1V wherein R, R3

'and _ In cordance with this
3 X ecf\RqsrruIal_l is reacted with

i O i azolin-4-one)) via a Knoevenegel reaction
to produce the conpound of fornmula IV. Any of the
condi ti ongygonventional in carrying out Knoevenege
reaction can be utilized in carrying out this
condensation GEneraIIy, this reaction is carried out
at refl enper atu |n t he resenc | kal i et al
byReariRe (hneOTHDRVRG 04 A Wikl eRATBROT §@ré%u f this
synthesis, gfie resultlng substltuted thi azolidine of
fornula IV|B treated with a nethylating agent to
%gro group on the conmpound of formnula
pro Gce B compound of formula V. The preferred
ylating agent is iodonethane. This reaction is

H

XXX-A

to produce amide of formula XV-C.

Any conventional method of reacting an amine with a carboxylic acid or ester
thereof can be used in reacting the amine with the acid or ester of formula XV-A to

form the amide of formula XV-C. This compound can be formylated to produce the

\H’PH \/ﬂm:ms
0

R16 -
compound of formula II where Rj is

and the corresponding compound of formulae I-A and I-B where Rj is this

substituent.

Pharmaceutical compositions according to the invention may, alternatively or in
addition to a compound of Formula I, comprise as an active ingredient
pharmaceutically acceptable prodrugs, pharmaceutically active metabolites, and
pharmaceutically acceptable salts of such compounds and metabolites. Such
compounds, prodrugs, multimers, salts, and metabolites are sometimes referred to

herein collectively as “active agents” or “agents.”

In the case of agents that are solids, it is understood by those skilled in the art
that the inventive compounds and salts may exist in different crystal or polymorphic
forms, all of which are intended to be within the scope of the present invention and

specified formulas.
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carried out in an organic am ne base such as
di i sopropylethylamne (DIEA). In carrying out this

WO e@eises t enperature and pressure are not crPCT/EPL005/006806
and this reaction can be carr28d out at room
tenperature and atnospheric pressure. In fact, in
carrying out this reaction, any of the conditions
conventional in nethylating a thio group can be

g#a{rhje{ugﬁ:(a/}'lg XfeditPa Buﬁ% of tH¥ QEH\‘?@%%(&J&% Pf" He"i%?ﬂﬁ%ix may be

react e the co
used tptrdt disetses modiaved by ofodudation ar tegquttéom offimumdteif kinases

CRLeHpRetlhithe Slp0H Tt RBRIGH LorBRpitbr SYGRBLR! £apbge tha

sigtsifieanthy BHb¥S PEolFekatiol snd/R2rbRihis B@—cﬁﬁéﬁé&ﬁﬁﬁ%ﬁ d‘P‘atéhkaryotlc
one enbodi ment this substitution is carried

ceHleqsy, praammealianeicet Rient oy firngal aall, nd s @ﬁﬁectbr@rfpbtlmndlcated
utﬁftg %{ ({Tgﬁe@ﬁ@téggﬁﬁ‘e f a conventional sol vent
oni

neraltTy, this reaction is
carrl ed out |n the presence of an am ne base such as

BL R G R L TR
BT 5P S o v
seff@ﬂim;t};e ientiyy (ehg+ weightmpbiliedsubject or ﬂmls‘eml Ileeldcnfptr@dumt but can
ne%?xgcgglﬁnpgg Pgléﬁxgelgggﬁ%l Anbd 1r|1 a rﬁgﬁﬁer S i thett according to the
particular circumstances surrounding the case, including, e.g., the specific agent
being administered, the route of administration, the condition being treated, and the
subject or host being treated. “Treating” is intended to mean at least the mitigation
of a disease condition in a subject such as mammal (e.g., human), that is affected, at
least in part, by the activity of CDKx1 protein kinase includes: preventing the disease
condition from occurring in a mammal, particularly when the mammal is found to be
predisposed to having the disease condition but has not yet been diagnosed as having
it; modulating and/or inhibiting the disease condition; and/or alleviating the disease
condition. The present invention is further directed to methods of modulating or
inhibiting protein kinase CDK1 activity, for example in mammalian tissue, by
administering the inventive agent. The activity of agents as anti-proliferatives is
easily measured by known methods, for example by using whole cell cultures in an
MTT assay. The activity of the inventive agents as modulators of CDK1 protein
kinase activity may be measured by any of the methods available to those skilled in
the art, including in vivo and/or in vitro assays. Examples of suitable assays for
activity measurements include those described in International Publication No. WO
99/21845; Parast et al., Biochemistry, 37, 16788—16801 (1998); Connell-Crowley
and Harpes, Cell Cycle: Materials and Methods, (Michele Pagano, ed. Springer,
Berlin, Germany)(1995); International Publication No. WO 97/34876; and
International Publication No. WO 96,/14843. These properties may be assessed, for
example, by using one or more of the biological testing procedures set out in the

examples below.
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benzene or toluene at high tenperature of fromioo C
to 200 G n a closed system In this manner this

WO e@edmses i s carri ed out under high tenperat urBCT/APINN5/006806
pressure. The conpound of formgda VII can be directly
formed by direct replacenent thorough reacting the
conpound of the fornmula RL NH2 wherein Ris as above
with a conmpound of the fornmula I|H A The repl acenent

reaghk 9&1¢§ag%%?§6ﬂﬂeﬁn§é’ﬁt’i%as e foPmid eHrlﬁt%eﬁ}ﬁﬁ ceutical

an activator and an am ne e’ Anong t preferre
celpogidions 8 deserdvasubélowe Miarindecutitnl storrqmsttmm; dfghis invention

carr o) rt Qr .C solwv n
ik eraitetie B DR o 0Rl bentr LfMitizg Bnount of a compound of
fae@dlani dnd drein et phiianeeidallyiadesptable.catder @Ledﬂuent In one
utilized. In carrying out this reactign, an amn

epbodimentef the Iﬂxaﬂr@@sew@ cemmpstiansecthicacioys éeveISnof the inventive
%éﬂt% 35%?91&(8{1'(? %}} gs f W@@the‘f%@%{%éﬂ ‘fibgﬁgf@\ﬁﬁg gﬁ’glERrohferatwe

re no I's rea n can be carr
ahility.oBy“effivpeioas leelﬁ simetand lyebrinovigick pealiferation is inhibited, or
' nmet hod

C‘?@%ﬁﬁ@ ggﬁgger{%rﬁﬁﬁﬁﬁgﬁ %‘{%&) agi’?dgtﬁnﬁf hlggg%!foslél approgrlate for the
rriﬂde' diZREninidtrdtith, CUTPRHRH A (“)10(‘51%1J hém‘ﬁ'ns’ﬁﬁﬁbﬁ Ris

R2-X- and X is a hydroxy |ower al kylene, these
conmpounds can be prepared fromthe corresponding am no

aC' xgverngﬂf)e;ga%l ﬁg drtﬁg’ %ﬁéﬁg{%ﬁg&ﬁ ﬁrgﬁg%l\%ntmr}arf d%sag%l #57h prepared
by comblmng a therapeutically effective amount of an agent (e.g., a compound of
formula I) as an active ingredient with appropriate pharmaceutical carriers or
diluents according to conventional procedures. These procedures may involve
mixing, granulating and compressing or dissolving the ingredients as appropriate to

the desired preparation.

The pharmaceutical carrier employed may be either a solid or liquid.
Exemplary of solid carriers are lactose, sucrose, talc, gelatin, agar, pectin, acacia,
magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are syrup,
peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may include
time-delay or time-release material known in the art, such as glyceryl monostearate
or glyceryl distearate alone or with a wax, ethylcellulose,

hydroxypropylmethylcellulose, methyl methacrylate and the like.

A variety of pharmaceutical forms can be employed. Thus, if a solid carrier is
used, the preparation can be tableted, placed in a hard gelatin capsule in powder or
pellet form or in the form of a troche or lozenge. The amount of solid carrier may
vary. If a liquid carrier is used, the preparation will be in the form of syrup,
emulsion, soft gelatin capsule, sterile injectable solution or suspension in an ampoule

or vial or non-aqueous liquid suspension.
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t hese hydroxy | ower al kyl ene conpounds can be prepared
for the correspondi ng cyano carboxylic acid esters by

w0 e@dooisesr with |ithi um al um num hydride. Reduk€T/8P2005/006806
reduces the cyano group to an3@m no group and the
ester to a hydroxy group. This reduction should take

pl ace before yeacting the conpound of formnula W th
t ha"om@ﬂaék W%)‘ieﬁﬁphﬂll‘? dog fqm@tmmﬁa:ﬁancggea@epwble salt

oftquB{?éH‘ER% nfk éﬁéwsﬁl%ai %r{ é;%\tg%ﬁs séﬁ:ﬁio&{l dSirforganic or
carboxy | ower alkyl ene, amgo 0 ralyeneorlr‘%go
inoxgaaic adidy [femsglublessmét foompis modl svaitablechdiagent hnpy be dissolved in a

copverted tp the compound of fornula | by reacting the
suggblegostivarhgr CORBBIRE SORESAFESVT wi th the conpound
of formula V. Were the rings (P) or (R) is an N oxide
of a nitrogen atomin a nitrogen containing ring.which

f ofhwill beappragiatedyhagrthe petuah dosages ok it agerdn uped in the

L A

usfle_ﬁ; ﬂhieqya%ttimhltag QQrIpoaitiom ﬁomnaﬂaﬂ&dpthedaﬁlda of hémimistraried.and the
e preferre i di zi t b [

paktruy Rspert an] deasr dehaeated Dntundl (BRERIT asigen set of

coR@RHNGNnHe dReFdhfed By GR3e BRIIRUGHYRE dritisih$ Bonventional dosage

follow ng reaction schiene:p wherein R3 is cyano or
det@ipptioriestsdn Riew of the(espepioratyl datador an agent.

The compositions of the invention may be manufactured in manners generally
known for preparing pharmaceutical compositions, e.g., using conventional
techniques such as mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, encapsulating, entrapping or Iyophilizing. Pharmaceutical compositions
may be formulated in a conventional manner using one or more physiologically
acceptable carriers, which may be selected from excipients and auxiliaries that
facilitate processing of the active compounds into preparations which can be used

pharmaceutically.

For oral administration, the compounds can be formulated readily by
combining the compounds with pharmaceutically acceptable carriers known in the
art. Such carriers enable the compounds of the invention to be formulated as tablets,
pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for
oral ingestion by a patient to be treated. Pharmaceutical preparations for oral use
can be obtained using a solid excipient in admixture with the active ingredient
(agent), optionally grinding the resulting mixture, and processing the mixture of

granules after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores.
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The ether ester of fornmula Xl is condensed with
i odoaniline, the conpound of fornmula X, to produce the
wgeadpsoset ed am ne of forrmula XiI. This reactiBPOIT/EB2005/006806
conventional condensation reagti on wherein
substitution of an al pha beta unsaturated ether by an
am ne is achi eved by condensation of the amne with an
ether. Generally this reaction is carried out at
i ratures of from80 0Cto 200 OC in an inert
—%@%‘?c sol vent. Any conventional inert organic
sol vent can be utilized inBxampleng out this reaction.
Anmong the conventional inert organic solvent solvents

th an be utiliz o[, car,ryi ut thi,s reactjon.
Byt bR B8 ey e Ao been i g i hiazol-(52)-
reaction i i ilideed Jolni it Qki QEfepds
R R A S O TN

XIl is converted to t conmpound ofg formula Xl Il by
cyclization of the gazg%und of Mfre¢ul a Xl 1. This
cyclization is i ed outN i
formula X1 tenperstures J? at stea 200 OCgeneral ly
from 200 0Cto 300
et her such as bi phenyl ether. The I zed conpound
whi ch contains an oxo group of fo X1l can be
converted to the hal ognated conmpotd-o
treatment with a hal ogenati ng agent suq
phosphorous oxychloride. In this nmaer\thO eaction
m xture can be refluxed to convert the ox@ group into
a halide with good yields. Any of the con@itions

a) Preparation of 2-[(4-iodo-phenylamino)-methylene]-malonic acid diethyl ester

)
EtO O

|
T ) e
N

H
A mixture of 4-iodoaniline (50 g, 0.23 mol) and diethyl ethoxymethylenemalonate

(50.3 g, 0.23 mmol) was stirred at 9o °C for 10 hours. 150 mL of ethanol was added
and the mixture was refluxed for 3 h. After cooling, the solid was collected, washed
with hexane and dried over the oven to obtain 2-[(4-iodo-phenylamino)-methylene]-

malonic acid diethyl ester (81 g, 91%) as a white solid.

b) Preparation of 6-iodo-4-0x0-1,4-dihydro-quinoline-3-carboxylic acid ethyl ester
O
I COOEt

Iz

A mixture of 2-[(4-iodo-phenylamino)-methylene]-malonic acid diethyl ester (81 g,
0.21 mol) in diphenylether (60 mL) was refluxed at 240 °C for 14 h. After cooling,
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conventional in converting of hydroxy! group on the
aromatic ring to the hal ogen can be used in carrying
Ww@ioethisss reaction. If it is desired to produckCT/BB2005/006806
conmpounds of fornula | whereige R4 is a substitution
-(CH2GH2 q )y-Rio, (Ri2=0 k=i) and -R12- the
ound of formula XTV is converted to the conpound

et}mnr;l? wraswiddedving the awixtung washeredtereftudos BheAftf:r epling, the

oun ordul a XV I

sof SPR8 Pfintea it Hirafiel vt buRraReniChRg dicdiiaottgin Giodo-s-
oxfliafdilydrob@uidoingigt-taborflid drid etiyiesied (99 gf 85%kaalyellow solid.

This reaction is carried out by heating the salt and

t he compound of fornula XV under high pressure in

e 5 141846

Rhsir o Rt iy g b B R SR R

a SOdI um salt or potassium saCﬂ can be utilized to

carry out this reactipon. Lf is@(g gied to produce

t he conpounds of forrru e ?Iskl) or

-R12-R14- (Ri 2=S), the ¢ und of formula XIVis

converted to the conmpoung-ot F mul a XVby reacting the

hal ogenated site of the conmpound of formula XIV with a
A ®xtines pﬁedbdgu4t—bk@h,4eﬂihyﬂeoiqmﬂmlirae—g&aﬂno@ﬂﬁcsactéadm ester (56 g,

IS carried out under S t
0 AR DD eBR o o GEPraLy GRS SF R Folfy 14 b. After
codtifd thBisBlveBt W4B rEMOvEEbY thiary 8dafdtafir £ thiehiby the oil pump. Sat.

sodium bicarbonate (200 mL) was slowly added. The solid was collected by filtration,

washed with sat. sodium bicarbonate, water and dried to obtain 4-chloro-6-iodo-

quinoline-3-carboxylic acid ethyl ester (58 g, 98%) as a yellow solid.

d) Preparation of 6-iodo-4-methoxy-quinoline-3-carboxylic acid methyl ester

OMe

[ N COOMe

~

N

To the suspension of 4-chloro-6-iodo-quinoline-3-carboxylic acid ethyl ester (14g,
0.039 mol) in anhydrous methanol (180 mL) was added sodium methoxide (4.16 g,
0.07 mol). The mixture was heated to 100 °C under a pressure tube and stirred for 10
h. After cooling to room temperature, the ice water was added. The solid was
collected by filiration, washed with water and dried to obtain 6-iodo-4-methoxy-
quinoline-3-carboxylic acid methyl ester (12 g, 92%) as a yellow solid. LC-MS m/e
344 (MH*)

e) Preparation of 6-formyl-4-methoxy-quinoline-3-carboxylic acid methyl ester

OMe

OHC COOMe

X

b

N
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conversion.In the last step of this synthesis, the
conpound of formula XVis converted to the conpound of

wo cooiod2824 | using formylation reaction to convRCT/EP1065/006806
i odo group to the CHO group ogsthe phenyl ring. This
reaction can be carried out by reacting the conpound
of, formula XWw th carbon_ nonoxi de under pressure in

A pgtyse 68 éﬂ@downmtbﬂ@ﬁgumqimwar}ymﬂm acidipgihylgstenéexample

a7 e oD, HARRuh Rl BTl o OBV 5868 Brdfiphosphine

(dBpessules. mmcﬂai hhyt pafladivsX(IToaddtatp €15 ang ouin IninInZ)Ednld?y N,N-
' [ conventi pna

car out IS action. An od of
lp%ﬂfq 1R Bresspiatubeyvasgtirg E}Pé%rpc Eog monoxide at
75%5‘5: qy {"ocfrh'ﬂgmlfﬁérétﬁ?e S, ARaCldBRoWOF Fmﬁé)%@ﬁﬂ\ne (2.8 mL, 8

oxli de can"be utilized to convert the conpoun
mned hithe mivture wes thenmstiored mdaT@arhﬂmmcmo&det 4tey5 psi at 80°C for 3

f f d
. ERF rchg R st anb by 53 and Hidtptterted wittompgwlene
ch‘l@ﬁd@ eIReys ‘i’ﬁLPfTFl@ Eé’ﬂ’lbﬁléd d/k% ahR 15}7& wete %ﬂcééé‘,g‘l%lfy washed with a

or XV he chl oro conpoun
saﬂmamd aquenus/sedynn ﬂn@rbemfwoiutlcexém 56 mngaml] avatexy3 x 50 mL),

arjegl i solivit e Bt PR Rs e e B i o

chtbidatdaphy OMiegclasilida g&hé 6, £o-23banesH, @osraioi%p Bthyk acdthiin
hexanes in 30 min) afforded 6-formyl-4-methoxy-quinoline-3-carboxylic acid methyl

ester (0.48 g, 50%) as a white solid.

f) Preparation of 2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-one.

SEvag

To a suspension of (1R,2S)-2-phenyl-cyclopropylamine hydrochloride (0.85 g, 5
mmol) and rhodanine (2-thioxo-thiazolin-4-one) (0.68 g, 5 mmol) in acetonitrile (20
mlL) was added DIEA (diisopropylethylamine) (2.61 mL, 15 mmol) at room
temperature. Then, this solution was cooled to 0°C and mercuric chloride (1.35 g, 5
mmol) was added in two portions within a period of 10 min. After addition, the
suspension was allowed to warm to room temperature and stirred for 2 days. The
resulting black solids were filtered through a plug of celite and washed with ethyl
acetate (500 mL). The filtrates were removed under the vacuum and the crude
residue was diluted with water (100 mL) and ethyl acetate (100 mL). The two layers
were separated and the aqueous layer was extracted with ethyl acetate (2X100 mL).
The combined organic extracts were washed with brine solution and dried over
anhydrous magnesium sulfate. Filtration of the drying agent and removal of the
solvent under the vacuum gave the crude residue which was purified by using a

Biotage silica gel column chromatography to obtain 0.474 g (42% yield) of 2-
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15

can be carried out utilizing a palladiumcatalyst wth
a base at tenperature from500C to 200 OC. Any
waeorvspmseonal nmet hod of formation of G C bond BPEIEPRM®05/006806
utilized to convert the conpogad of formula Xl V-Ato
t he compound of fornmula XV-A The conpound of fornula
XV-Ai's converted to the conmpound of fornula XV-B b )
((FR88ti2nphenyd-cyelopropamine nthiagslcoape as 8 vdfitd amenphous solid: EI-

M e OB SR8 (ST Re Mg At R 2 BRD, 12

Cenerally it is preferred to use lithium borohydride
s reduci ng agent. Any convention t hod fo )
) Baletion i Betuome A 45om eri5es oD iy clogrepylamino)-4T1-
thf2B)-e525) PlenthfotAONRAHAGAL- S OfrBUl iR Enletngnayer t ed
to tﬁ%gtghpghnd of °f rnuﬁa PI 6& %@%di%ing the aﬁéohm
group in the conpound/Qf fornula X4 B to al dehyde. Any
conventional methqd .f xi datyNow”of al cohol to
al dehyde such ] Hnganes TQxi de can be utilized to
effect this coR gi on. I n accerdance under anot her
enbodi nent where™R3 in the conpound of formula XVis
C-OR11 O the compound of fornmula:

To the suspension of 6-formyl-4-methoxy-quinoline-3-carboxylic acid methyl ester
(example 1e, 100 mg, 0.4 mmol), 2-((1R,2S)-2-phenyl-cyclopropylamino)-thiazol-4-
one (example 1f, 93 mg, 0.4 mmol) and benzolic acid (5 mg, 0.04 mmol) in toluene
(2 mL) were added and piperidine (5 uL, 0.04 mmol). The mixture was heated to
150°C by microwave for 20 min. After cooling to room temperature, the solid was
collected by filtration, washed with toluene and dried. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 0%-10% methanol in methylene chloride in 30 min)
afford 4-methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid methyl ester (55 mg, 30%) as a light
yellow solid. LC-MS m/e 460 (MH?*).
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where R4 and Ru are as above. This conpound can be
converted to the conpound of the fornul aby reacting

wo b@soaspound of XV-Awi th an am ne of fornul a POI/EP2005/006806
produce ami de of fornula Any genventional nethod of
reacting an amne with a carboxylic acid or ester
thereof can be used in reacting the amne with the
acid or ester of fornmula XV-Ato formthe am de of
formula XVI. The am de of formita, XVl is converted to
the conpound of XV-Bby nea cyclization
reaction. This cyclization is carried out by utilizing

Bur. nt . .

(ATRETRORY caf R 2 Ry RePal Ryl SRR AR e dsthigol-G2)-
' nner salt) ﬂi&l‘éﬁénﬁt 1Fgeithe- é%a%%@h%@ﬁ?ﬁmﬁcﬁe
conpound of “formul a -B I's produced. "This conpound
can be fornylated to produce the conpound of formula
Il where R3 is and the, correspondi ng conpound of
formulae I-A and |-B reR3| S substituent.
Thi s conpound G5 nvertef to the conpound of
t he formul aby mgtheHE% d of XV-Awith an

' A to produce ide of formula

am ne of formuls
XV-C. Any conventional nethod of reacting an am ne

Wi th a carboxylic acid or ester

a) Preparation of 6-iodo-4-methoxy-quinoline-3-carboxylic acid amide

OMe O

N NH

~

N

2

A suspension of 6-iodo-4-methoxy-quinoline-3-carboxylic acid methyl ester
(example 1d) (1.7 g, 5 mmol) in ammonium hydroxide (28%, 75 mL) was heated at

150 °C for 4 days under pressure tube. After cooling, the solvent was removed by

rotary evaporator. The solid was collected by filtration, washed with water and dried

to obtain 6-iodo-4-methoxy-quinoline-3-carboxylic acid amide (1.4 g, 88%) as a
black solid. LC-MS m/e 329 (MH™).

b) Preparation of 6-formyl-4-methoxy-quinoline-3-carboxylic acid amide

OMe O

OHC
N NH,
~

N
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t hereof can be used in reacting the amne wth the
acid or ester of fornmula XV-Ato formthe am de of
wo evoatob2828<\V- C. Thi s conpound can be fornyl at edPCEP2005/006806
produce the 5 conpound of forgéla Il where R3is 6 '
and the correspondi ng conmpound of formulae I-A and |-B
wher e is.this substituent. Pharnaceutical .
A BBHYES 5? ﬁdﬁéoycwtﬂmg—qtlmqlw@-z’owmﬂw f agiglamide (example 1d) (1.3

& A B AR 0 S A A PR AP AR DT B, 45 o,

an ihgr e
o.awumpl JedriepgdtastivongH) apétaterégsemg) o nynald in dey N,N-

o L RO S BB B b Bonorite

755D EF HE5m tEMipkldTRfSforsdl . ARd JHHAERbF Heexdlane (0.2.9 mL, 8
sonetimes referred to herein collectively as "active

mpwbh the mixturg geasithen stirredimdes carham meaeride atat pai et 8o °C for 4

lids, ..it_i dersst ood hase illed in;the art
b Bl o a3 AR ER0RR0 Rieb SR aRgTb eFfip gl Bletiene
chtbride(£Rt56 MYEY AhedorPintarpihie 15t vrerd bﬁcc@fssi%l'?f@l?ashed with
are intended to be within the scqope of the presen

watay ehr bormbmdlrigsbeyerisedivrg sutintes ftesech padiqoageniyated in vacuo.
F15H %ﬂﬁoﬁ%ﬁ?ﬁ@é@d&fck%ﬁ?ca%ﬁ 6%, 89Y 18, 38%-100% ethyl acetate in

I nvention
hexanes in 30 min) afforded 6-formyl-4-methoxy-quinoline~3-carboxylic acid amide

(0.58 g, 64%) as a light yellow solid.

¢) Preparation of 4-methoxy-6-[4-ox0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-
thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboxylic acid amide

A\ N O
W /4
T
ST
O\
Nao NH,
O

Similar procedure as described in example 1g was used, starting from 6-formyl-4-
methoxy-quinoline-3-carboxylic acid amide (example 2b) and 2-((1R,2S)-2-phenyl-
cyclopropylamino)-thiazol-4-one (example 1f) to give 4-methoxy-6-[4-ox0-2-
((1R,28)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carboxylic acid amide. LC-MS m/e 445 (MH?*).



used to treat diseases nedi ated by nodul ati on or

regul ation of the protein kinases CDKi. An "effective
w@eaants2s s i ntended to nean that anount of anPEDEP1005/006806

that significantly inhibits piB@liferation and/ or

prevents de-differentiation of a eukaryotic cell

e.g., a manmal i an, insect, plant or fungal cell, and

is effective for the indicéﬁ@@ﬂaﬁﬁlity, e.g., specific

t her apauhi G Ths U 1 s a70]l- -

o o R D R PR A Phazol- (2)-
dhperatiedylipem éthokpisiiselite-gsarhexypigracid anéde trifluoro-acetic acid
compound, di sease condition anq its severity, the
identity (e.g., weight) of th%lgubject or host in need
of treatnent, but can neverthel ess be routinely
determned in a manner known in the art according to
the particul ar cirfomigtances surroundi ng the case,
i ncluding, e.g., eci fic agent being
adni ni stered, the Youfe ofs—a0Hi ni stration, the
condition being treated—and t ,;iject or host being
treated. "Treating"” is intgndé&d tjo nean at | east the
mtigation of a disease condidj -\ln a subj ect such as
manmal (e.g., human), that is affeqted, at least in
part, by the activitygofd COKi protgin kinase includes:
preventing the di seas ndi tion ? occurring in a
manmal , particularly en-gHhe na s fgund to be

predi sposed to having g he di sease §ondiyd on~but has
not yet been di agnosed as having it oulabing and/ or
inhibiting the di sease condition; #Tevi ati ng
t he di sease

NH,

Similar procedure as described in example 1f was used, starting (R)-1-
hydroxymethyl-2-phenyl-ethylamine, rhodanine (2-thioxo-thiazolin-4-one) and
DIEA (diisopropylethyl-amine) to give 2-(1-hydroxymethyl-2-phenyl-ethylamino)-
thiazol-4-one. LC-MS m/e 251 (MH*).

¢) Preparation of 6-[2-((R)-1-hydroxymethyl-2-phenyl-ethylamino)-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid amide trifluoro-

acetic acid salt

Similar procedure as described in example 1g was used, starting from 6-formyl-4-

methoxy-quinoline-3-carboxylic acid amide (example 2b) and 2-(1-Hydroxymethyl-
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condition. The present invention is further directed

to nethods of nodul ating or inhibiting protein kinase
w@Di6/0eases vity, for exanple in manmalian ti SSURCT/BP2005/006806

admi ni stering the inventive agént. The activity of

agents as anti - pr oliferatives i s easi |y nmeasured by

2 Bl BRI PR dane (FRUmE ol £k (Rerse C18, 10%-00%
adebARRTEY(S. 1@9?@‘3@ iR Svatld llg‘)tlﬁﬁ? g%\]{% (ﬁg? jﬂrgkﬁﬂéﬁlyl 2-

activity may measur e
plenyi-edigilamino k- hese- @Hn—ﬂhllzmd)lﬂ(BZl-yhdetletmethyb]l—Mnet@oxyl—qumohne 3-

et R bl Ui S iR SRS el

described in International Publication No. WO
99/21845; Parast et al., Biochemstry, 37, 16788-16801
(1998): Connel | - Crowl ey an@l&ﬁl&l@é, Cell Cycle:

s o G MR- B0 B P PO enemern-

No. WO 97/ 348746methukyl-quisotiatipoaboRylic acdtanvideNo. WO
96/ 14843. These properti es naybe assessed, for

exanpl e, by using one or nore of the biol ogical
testing procedures set out _bp the exanples bel ow The

active agents of nvc—mtl on may@e formulated into
(1P
‘--

pharmaceutical co ons a cri bed bel ow.
[ IS invention conprise
an effective nodul ating, rkgu , or inhibiting

Phar maceutical co
anount of a conpound of formula | and an inert,
pharmaceutical ly acceptable carri or diluent. In one

Similar procedure as described in example 1f was used, starting (R)-1-
hydroxymethyl-2-phenyl-ethylamine, rhodanine (2-thioxo-thiazolin-4-one) and
DIEA to give 2-((R)-2-hydroxy-1-phenyl-ethylamino)-thiazol-4-one. LC-MS m/e 251
(MH™).

b) Preparation of 6-[2-((R)-2-hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid amide
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enbodi nent of the pharmaceutical conpositions,
efficacious levels of the inventive agents are
w@e@viooksds so as to provide therapeutic benefi t BCT/EP2005/006806
i nvol vi ng anti-proliferative apility. By "efficacious
| evel s” is nmeant levels in which proliferation is
i nhibited, or controlled. These conpositions are
Similep arecedure andesatbedge ekemple pprapused staging fremdermyl-4-

LA Ao ibar B Bl Bt ot

phenybenmyﬁmimﬂadhlai@Mg@né @mnqﬂe Baj aﬂgﬂw &MR)LMydroxy—l—
the tlpall effect

SHRTBI® h-hip aﬂﬁ)‘f ﬁ&ﬁzﬁcﬂﬂ@%@ ﬁ%ﬁ.%me’fﬁpw—qmnohn&s-
c ﬁﬂﬁgﬂg%bﬁfﬁnﬂﬂﬁql gﬁyﬁ%gaJ LoQqMITHEr S Or dlluents
accor

ing to conventio procedures. These procedures
may i nvolve m xing, granulating and conpressing or
di ssol ving the ingredients_as appropriate to the
desired preparation. The pﬁ%?%%%gﬁtical carrier
6%ﬁP(@MQﬂ}ﬂﬁwoﬁﬁ1§ﬁkhyheﬂuﬁﬂhhﬂﬂQ£o&bQHHdhuﬁ&ﬁﬂ@lﬁ@hﬂéﬁmneﬂnﬂ}
solid carriers are | actqQse, sucrose, talc, gelatin,
agar, pect |%m%tba&’“&umﬁigwe&C@ﬁb@ﬁ’@&@&t‘%m%hﬂeﬁst%" aci d
and the like. Exenplary of liquid carriers are syrup,

peanut oil, olive oil, water and the like. Simlarly,
the carrier or diluent may-©Okclude tine-delay or
ti me-rel ease mat ey knewn in thgart, such as

gl yceryl nonost ead or \gly di stearate al one or

with a wax, ethylceul osﬁ,
S

Similar procedure as described in example 1g was used, starting from 6-formyl-4-
methoxy-quinoline-3-carboxylic acid methyl ester (example 1e) and 2-((R)-2-
hydroxy-1-phenyl-ethylamino)-thiazol-4-one (example 3a) to give 6-[2-((R)-2-
hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-methoxy-
quinoline-3-carboxylic acid methyl ester. LC-MS m/e 464 (MH*).



hydr oxypr opyl net hyl cel | ul ose, nethyl nethaciylate and
the like. Avariety of pharnmaceutical forns can be
weepboyxsads Thus, if a solid carrier is used, tPEI/EP2005/006806
preparati on can be tableted, pbaced in a hard gelatin
capsule in powder or pellet formor in the formof a
troche or | ozenge. The anount of solid carrier nmay
vary. If a liquid carrier Exampli6 the preparation
Wi, 1l ' fo : ' e i _ .
e S LI TR S e TR by Bl b igol-(52)
an anpoul e or yliddnednethgli-qeduebne-g-eabogyliusgpénsi on. To
obtain a stable water-soluble dose form a
pharmaceutically acceptable salt of an inventive agent
can be dissolved in aniaqueous solution of an organic

or inorganic acid, |f /a\soluble formis not
avai |l abl e, the @GS " may dp-didsolved in a suitable
cosol vent or cdnbipptions Of chsehyents. It will be
appreci ated that e actual dosages}of the agents used
in the conpositions of this inventigan wll vary

@i ng used, the
2_nodge of

ost and

di sease being treated. Optimal dosages flor Qnﬁiven set
of conditions can be ascertai ned by ¥ Illed in
the art using conventional dosage determ pation tests
in view of the experinental data for an agent. The
conpositions of the invention may be manufactured in

manners general ly .
* To the suspension of 4-methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-

4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboxylic acid methyl ester (example 1)
(50 mg, 0.11 mmol) in methanol (2 mL) was added 1 N aqueous sodium hydroxide
solution (0.5 mL, 0.5 mmol). After stirring for 12 hours, the crude product was
purified by HPLC (reverse C18, 10%-90% acetonitrile in water in 10 min) to afford 4-
methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid. LC-MS m/e 446 (MH?).

Example 7
6-[2-((R)-2-Hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-

4-methoxy-quinoline-3-carboxylic acid

_—OH
O,
N
ST

Nao O

OH
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known for preparing pharmaceutical conpositions, e.g.,
usi ng conventional techniques such as m xi ng,
wale@sobasesrg, granul ati ng, dragee-naki ng, | evi geCT/BEB2005/006806
ermul si fyi ng, encapsul ati ng, egtrappi ng or
| yophi I'i zi ng. Pharnaceutical conpositions naybe
formulated in a conventional nmanner using one or
Sipakpg p@s%@gmmaw&ea@déqd Boxameple 5i ‘@a%usadhsf@ﬁtmﬁgﬁroam [2 ((R)-2-

hy??\é’?}fl ta e pr o}%?gﬁl@ %f th%H 2\(/) (ia\‘%é@eﬁg%%ér%én?tr}%’ §J-4-methoxy-
qmnelﬂm—gtaarbexwu adid mhybeﬁ&d@cmmw? 6Lﬂzy((Rl§m&hydroxy—1-
ora ni,stration, the c u can be formul ate
DHR e T RO e OB e AR A1 methoxy quinoline-3-
caPhGTRGRUL. ITRaMY nfeCeRf @ote).carriers known in the art.
Such carriers enabl e the conmpounds of the invention to

be formul ated as tablets, pills, dragees, capsules,

liquids, gels, syrups, sIu ries; suspensions and the

i ke, for oral ingestion b%g%ggg%gent to be treated.
Phaweﬂmy%{@lomt@m@rmbspn%ﬁmyleydbpmlmmd)e4H—th1azol (5Z)-
obt ed uggﬁg a sglid ex% pleqﬁwgf re wth the

actll TERRONBSnearboRpiq %?i #minesEnyl)-amide;

resultlng m xture, and pr i elhe mxture of
granul es after adding sw?%gﬁ%e auxiliaries,

desired, to obtain tablets or dragee cores. Exarrpl es
Exanpl e i
4- Met hoxy- 6- [ 4- oxo -((1R 3R

0)-4H-t hi az@ﬁ N—-</

phenyl - cycl opropyl am n

To the suspension of 4-methoxy-6-[4-ox0-2-((1R,2S)-2-phenyl-cyclopropylamino)-
4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboxylic acid methyl ester (example 1)
(50 mg, 0.11 mmol) in chloroform (5 mL) was added dimethylethylenediamine
(0.048 mL, 0.44 mmol). The mixture was stirring at 120 °C for 3h. After cooling, the
solid was collected by filtration and washed with methylenechloride. The solid was
dissolved in acetonitrile and 1N hydrochloride acid (0.22 mL, 0.22 mmol) was added.
The resulting solution was lyophilized to give 4-methoxy-6-[4-0x0-2-((1R,2S)-2-
phenyl-cyclopropylamino)-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboxylic
acid (2-dimethylamino-ethyl)-amide; hydrochloride. LC-MS m/e 516 (MH*).
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yl i denenet hyl ] - qui nol i ne- 3-carboxyiic acid nethyl

ester a) Preparation of
WQ2(¢o6403s8exio- phenyl am no) - met hyl ene] - mal oni ¢ acPdI/EP2005/006806

di ethyl ester Am xture of 4-iggoaniline (50 g, 0.23

nol ) and di et hyl ethoxynethyl enemal onate (50.3 g, 0.23

mol ) was stirred at 90 0Cfor 10 hours. 150 ni of

et hanol was added and the m xture was refluxed for 3

h. After cooling, the solid_was,collected, washed wth

hexane and dried over the g%%q'}p%-o&obt ain

2-4- Eﬂh@)@d&[ﬁr@m‘bé((fiRlQS)-&Bp}ieﬁy@\%zﬂﬂopf@ﬂ@m@n@)cnﬂ—thlazol -(5Z)-

di et hyl est e % 919 g )1

Pr epar at i o nemet vil- qu1nohne—3 car oxyhc acid ethyl ester

6-i odo- 4- oxo-i, 4-di hydro-gm nol i ne- 3~car boxylic acid

et hyl ester Am xture of

2-[(4-i odo- phenyl am pQ) - met hyl eney- mal oni c acid

di et hyl ester di phenyl et her (60

o 1 nol
at 240 W 14 h. After
cool i ng, et han yas added ands m xture was heat ed

Q

to reflux for 1. After cooling, {the solid was
collected by filtration, washed hexane and dri ed
to obtain 6-iodo-4-
0XO0- i, 4-di hydr o- qui nol i ne- 3-car
ester (59 g, 83% as a yellow solild. ? c) Preparation
of 4-chl oro-6-i odo-qui nol i ne-3-ca J C eglg/ethyl
ester COCEt A m xture of
6-1 odo- 4- oxo-i, 4-di hydr o- qui nol i ne- 3-cardpoxylic acid
ethyl ester (56 g, 0.16 nol) in phosphorus oxychloride
(180 nmL.) was refluxed under N2 for 14 h . After
cooling, the solvent was renoved by rotary evaporator
and then by the oil punp. Sat.

a) Preparation of 6-iodo-4-ethoxy-quinoline-3-carboxylic acid ethyl ester

id et hyl

OEt

| XN COOEt

~

N

To the suspension of 4-chloro-6-iodo-quinoline-3-carboxylic acid ethyl ester
(example 1c, 1.5, 4.1 mmol) in anhydrous ethanol (25 mL) was added sodium
ethoxide (0.7 g, 10.3 mol). The mixture was heated to 100°C under a pressure tube
and stirred for 4 h. After cooling to room temperature, the ice water was added. The
solid was collected by filtration, washed with water and dried to obtain 6-iodo-4-
ethoxy-quinoline-3-carboxylic acid ethyl ester (0.58 g, 38%) as a yellow solid. LC-MS
m/e 372 (MH*)

b) Preparation of 6-formyl-4-ethoxy-quinoline-3-carboxylic acid ethyl ester
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0 sodi um bi carbonate (200 nL) was slowy added. The
solid was collected by filtration, washed with sat.

W@ oai/msks car bonat e, water and dried to obtai NnPCT/EP2005/006806
4- chl or o- 6-i odoqui nol i ne- 3-c48 boxylic acid ethyl
ester (58 g, 98% as a yellow solid. d) Preparation of
6-1 odo~4- nmet hoxy- qui nol i ne- 3-car boxylic acid net hyl
ester COOMe To the suspension &Et
4-chl or o- 6-i odo- qui M he- 3
ester (i4g, 0.039 nol) im i
was added sodi um net hoxi d 0.07 nol). The
m xture was heated to 100 € uncNar a pressure tube and
stirred for 10 h . After cooling to roomtenperature,
the ice water was added. The solid was O coll ected by

A B A . SR A P e o

(088 gr1.56langol) A2fhy sminy @(b bq\mls 3.od thG}) MiiphieayB¥dpylphosphine

e) Preparatio , .
(Abpraf H{ﬂ) 046 ﬁ@@ﬁ@éncﬂnﬁﬁ&mmﬂé 2eeBR3A & AP dnmehip dry N.N-
dlﬁ%ﬂg}gfo'iﬁldﬂlfﬁﬁl{w nPh) in Jyressure tube was stirred under ca%"%or} monoxide at

oxy- qui nol i ne- 3- car boxylic acid

75@1 et rqoax aerpperawre( forap nyim Afteyladdition ef hﬂlm‘l&ﬂ@ne {1711 mL, 3.13

o). Rk it RS F Ay Baba ighOBRs byt epsorc fors

h. e te¥cBdE wa%ta!mweqrtﬁ%@sbﬂﬁ) 43¢ 4ld tHe'ih SRR ﬁlﬂlqh@thylene
was_stirred under carbon nonoxi de at

chloride (2 x 100 mL). The combined organic layers were successively washed with a

hoxytoomEci d et hyl
drdgds net hanol (180 ni)

saturated aqueous sodium bicarbonate solution (3 x 50 mL) and water (3 x 50 mL),
dried over sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 70-230 mesh, 0%-40% ethyl acetate in
hexanes in 30 min) afforded 6-formyl-4-ethoxy-quinoline-3-carboxylic acid ethyl
ester (0.25 g, 59%) as a white solid.

¢) Preparation of 4—ethdxy—6-[4—oxo—2—((1R,2S)—2~phenyl—cyclopropylamino)—4H—
thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboxylic acid ethyl ester

ZK N’
SEARA
OEt
N ot
O

Similar procedure as described in example 1g was used, starting from 6-formyl-4-
ethoxy-quinoline-3-carboxylic acid ethyl ester (example 9b) and 2-((1R,28S)-2-
phenyl-cyclopropylamino)-thiazol-4-one (example 1f) to give 4-ethoxy-6-[4-ox0-2-
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75 psi at roomtenperature for 10 mn. After addition
of trihexylsilane (2.8 nL, 8 mmol), the m xture was
W0 baa/osses r ed under carbon nonoxi de at 75 psi BET/EP2005/006806
800Cfor 3 h . The reaction wag4allowed to cool to
250Cand then extracted with nethylene chloride (2 x
The conbi ned organi c |l.ayers were successively

100
(HBSROR- ey <SP oy B e Dot et (6 51 daroatdl-quinoline-3-
cafhd fc%u% ?th?fl é&FFLLC Wrﬁ’ﬁtﬁ é) g+ 50 nL), dried over

S e, nce

odi'um's I''tered, ‘an trated in vacuo.
Fl ash chromat ography (Merck Silica gel 60, 70-230

nmesh, 0% 40% et hyl acetate_,in xanes in 30 mn)
af forded 6-fornyl -4-rnet hg%ala&%#é% i ne- 3-carboxylic
agiv efiRIxRY4 - [$—°dx@E2(@R@SPQ-ﬁfé‘i@yl-@ﬁl@pMﬁy‘lﬁnﬁRbLﬂ{ thiazol-(5Z)-

Preparat|on

2-((i R 28}id Qn@néﬂwll-qymwmmamm aeiq dipthylagride
To a suspension of (iR, 2S)-2-phenyl-cycl opropyl am ne
hydr ochl ori de (0.85 g, 5 mmol ) and rhodani ne

(2-thi oxo-thiazol one) (0.68 g, 5 muol) in
acetonitrile (20. dded Dl EAp

(di i sopropyl et hy an] ~15 mmol) at room
tenperature. Then, this sol n was cooled to AOC and
nercuric chloride(1.35 g, ¥ ’N\was added in two
portions within a period of 10 m After addition,

t he suspension was allowed to war roomtenperature
and stirred for 2 days. The resul bl ack solids

\vvashed wth

et hyl

a) Preparation of 6-formyl-4-methoxy-quinoline-3-carboxylic acid

OMe

I Xy~ COOH

~

N

To the suspension of 6-iodo-4-methoxy-quinoline-3-carboxylic acid methyl ester
(example 1d) (5.91 g, 17.2 mmol) in methanol (20 mlL) was slowly added the solution
of sodium hydroxide (2.76 g, 69 mmol) in water (10 mL). The mixture was stirred at
room temperature for 3 hours. The solution was adjusted pH=5.0 using aqueous
acetic acid solution. After adding more water, the solid was collected by filtration,
washed with water and dried to obtain 6-formyl-4-methoxy-quinoline-3-carboxylic
acid. LC-MS m/e 330 (MH*)

b) Preparation of 6-iodo-4-methoxy-quinoline-3-carboxylic acid dimethylamide
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acetate (500 nmL). The filtrates were renoved under the
vacuum and the crude residue was diluted with water
W@ 1@6/008»8 and et hyl acetate (100 nli). The two PEI/EPR05/006806
wer e separated and the aqueougsl ayer was extracted
with ethyl acetate (2X100 nL). The conbi ned organic
extracts were washed with brine solution and dried
over anhydrous magnesi um sul f &Me &l tration of the
drying agent and renoyal of thg sglvent under the
wsi dye WA ch s purified by
chromat ography to

obtain 0.474 g (42% yiel
2-((i R 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4- one as
a vvhite armrphous solid: EI HRVE me calcd for C 2H

e e MR AR .5
4. 96 nﬂrhlbl)l, aMld-u(nethylamme in THF (tetrahydrofuran) (9.11 mL, 18.2 mmol),
Hgﬁt é& 'ry%‘?%%”ﬁéﬂ% :lélﬁ. m?ﬁmop&?ﬂy et)fly anmine I(2d 3ge Iyﬂ 13.7 mmol) in
DﬁFf Nlhlrﬂe H%%P%d 1?183 iva%%ﬁcfl%yddd%dé%ﬁé doBidYf O-

est exanp e I'€,

em()’(mazok—%ylﬁ\f ;N)AHW ~tel;ramﬁndp§dmmnime)xaﬂhoaqdhos@ham@{BTU)

(o5 DO 5 BB 80 TS S P SR et ieg g 8 hovrs,
the DrééuctOvieiraiied wlitemeihyletieechiesds @@kq@ otxﬁLJ 5@R€eymbined

m crowave for 20 mn. After cqooling to ro
OTgaRigAAYATS WETe SHECOSHIVER W@séleécyﬂﬂems@wrgsﬁdf aquepaﬁ se@lum

PR oA s L o5 ) B st

filbereyared eomdeintrated in na@. nflagh chromatography (Merck Silica gel 60, 70-
230 mesh, using ethyl acetate as eluant) afforded 6-iodo-4-methoxy-quinoline-3-
carboxylic acid dimethylamide (1.27 g, 78%) as a solid. LC-MS m/e 357 (MH?*).

¢) Preparation of 6-formyl-4-methoxy-quinoline-3-carboxylic acid dimethylamide

OMe O
OHC

A mixture of 6-iodo-4-methoxy-quinoline-3-carboxylic acid dimethylamide (example
10b) (1.27 g, 3.57 mmol), trethylamine (1.23 mL, 8.93 mmol),
diphenylpropylphosphine (dpp, 81 uL, 0.36 mmol) and palladium(II) acetate (80
mg, 0.36 mmol) in dry N,N-dimethylformamide (20 mL) in pressure tube was stirred

- under carbon monoxide at 75 psi at room temperature for 10 min. After addition of

trihexylsilane (2.54 mL, 7.14 mmol), the mixture was then stirred under carbon
monoxide at 75 psi at 80°C for 3 h. The reaction was allowed to cool to 25°C and
then extracted with methylene chloride (2 x 100 mL). The combined organic layers

were successively washed with a saturated aqueous sodium bicarbonate solution (3 x
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4- met hoxy- 6-[ 4- oxo0-2-( (i R, 2S) - 2- phenyl - cycl opropyl am n
W@R604i0b2828 azol - (52) - PCT/EP2005/006806

yl i denenet hyl j - qui nol i ne-s-cagboxylic acid nethyl

ester (55 ng, 30% as a light yellow solid. LCM5 me

460 (MH) . Exanple 2 ) ]
5omiB tendxyater (3 x&oomd.)( quiedl owyr-spdiarsyilfats; dilispedmpdegangentrated

4H— o o

zn?/.fac en%ﬁhc%r?ﬁxqég% T hX él\/ger% 1ca )ﬁel go 9-239 nI1n88h (3/ 40% ethyl
ac@taetem atxatesdh 36}mmpafﬁoxﬁed f@@f@tﬂqm+4qmetn@;qaqﬁﬁfo@@pey$4c@rboxyl1c

a suspensi on
caf %t?}az?% BitﬁépllaeL%l\éﬁ%@%Q MEEDd net hyl
ester (exan‘pl,eld) (1.7 g, 5 mmol) in anmoni um
hydr oxi de (28% 75 nlL) was heated at 150 0Cfor 4 days
d)utrepargiiomseig-meathbry-6Af4-exo-colfiLRyxf)- 2~phenyil-@/}@lnpmgylamino)—4H—

thWn?Y% glﬁ(i.l r Ot a \e/(g ]\%ro 1%}8‘%?%&%5@80 fiﬁmﬁgﬁjl | ec(ﬁ

6-1 odo- 4~net hoxy gmol i ne- 3-carboxylic acid amde (1.4
g, 88% as a bl ack solid. LCGMs me 329 (MH). b)
hoxyl i ¢ acid am deA

Preparation of
6-forrTyI-4-rretho ‘Mol ne- 3- ar
m xture of -iodo” hoxy- i

e-s-carboxylic acid
am de (exanple id) (1 3 0, I triethylamne (1.4
nmL, 3.5 mmol), di phenyl propyl ph®dsphiyne (dpp, 45 uL
0.2 mml ) and pal ladiun(ll) acetate|(45 ng, 0.2 movl)

in dry NISfdinethylfornmanm de (30 AN pressure tube

was stirred under carbon nonoxi de (5 psi at room
tenperature for 10 min. After addi O
trihexylsilane (0.2.9 n, 8

O

Similar procedure as described in example 1g was used, starting from 6-formyl-4-
methoxy-quinoline-3-carboxylic acid dimethylamide (example 9c) and 2-((1R,2S)-2-
phenyl-cyclopropylamino)-thiazol-4-one (example 1f) to give 4-methoxy-6-[4-oxo-2-
((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carboxylic acid dimethylamide. LC-MS m/e 473 (MH*).



mol ), the m xture was then stirred under carbon

nmonoxi de at 75 psi at 80 OCfor 4 h . The reaction was
w@bdoomeas28 0 cool to 25 0C and then extracted WPECTEP2005/006806

met hyl ene chloride (2 x 150 nlgy. The conbi ned organic

| ayers were successively washed with water (3 x 50

m.), dried over sodiumsulfate, filtered, and

concentrated in vacuo. Flash chromat ography (Merck

Silica gel 60, 70-230 nesh ZOO/(iI 00% et hyl acetate in

hexanes in 30 nin) afforded8®

6 i Methdxy46-TRIIOXY-(CiR, ES}-bn[.lﬁ?éry‘ll@yél@pyépﬂaﬁ%@ éHLﬂﬁazol (5Z)-

(O 58.9, 64% __as a |i ow solid c? Prepar atj on
of ylidenemethyl]- qumohne—g carboxyhc acid methyl ester hydrochloric salt

4- met hoxy- 6-[ 4- oxo-2-((i R, 2S) - 2- phenyl cycl opropyl am n
0) - 4Ht hi azol - (
Ui no

5Z) -yl i denenet 3 ,m.e_gi c rboxyl ic acid am de
Simlar proced s descrH be SI phexanpl e 1 g was used,
starting from o~=8fnyl - 4- N
nmet hoxy- gmmol i ne- 3- carboxyl i c acid _am de (exanple 2b)
and 2-((1 R 2S)-2-phenyl cycl oprop
t hi azol -4-one (exanple if) to gi
4- et hoxy- 6- [ 4- oxo- 2-
((IR 2S)-2-phenyl -cycl opr opyl am no)N 4H-|
i denenet hyl ] - qui nol i ne-3- car boxyl i Ca€i tha
me 445 (M) . Exanple 3
5 6-[2-((R)-i -Hydroxyrret hyl - 2- phenyi - et hyl afti no) - 4- oxo- 4
Ht Mazol - (52) -
yl i denemnet hyl ] - 4- net hoxy- qui nol i ne- 3- car boxylic acid
Tabtheigolttion lofigroetmayt @[ 4aixd-z4(1R,2S)-2-phenyl-cyclopropylamino)-4H-

thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboxylic acid methyl ester (example 1, 20

hi azol - (52) -yl
ide. LG MS

mg) acetonitrile and water was added 1 N HCl aqueous solution. The solution was

10 lyophilized from to give 4-methoxy-6-[4-ox0-2-((1R,2S)-2-phenyl-
cyclopropylamino)—4H—thiazol—(5Z)—yiidenemethy1]—quinoline—g—carboxylic acid
methyl ester hydrochloric salt. LC-MS m/e 460 (MH*).

Example 12
15 4-Ethoxy-6-[4-0x0-2-((1R,25)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-

ylidenemethyl]-quinoline-3-carbonitrile

A\ N O
A N </
H 57X
L
NS
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a) Preparation of
2- (1 -hydroxynet hyl - 2- phenyl - et hyl am no) -t hi azol - 4- one
W®ER0vkloaas2pr ocedur e as described in exanple i f NMBFERROS)06806
starting (R -Ihydroxymnet hyl - 28phenyl - et hyl am ne,
rhodani ne (2-thioxo-thiazolin-4-one) and D EA
(di i sopropyiethyl-amne) to _give
Tothq suspgnsiopmshgthozy henmydertipolimg-gedarbonitrile (example 14e) (68

o b3 gh RB el ER yut etk honr b B A e example

1fHd ez 0.3 famol) in toluene (2 mL) was added benzolic acid (3. mg, 0.03 mmol)
rgf% Ilden net hyl | gjg)ﬁ y gui nol i ne- 3- car boxy
s (3 1l 2035 ey wassh%tﬁ o &%:elammcrowave
fo?éo%ﬁ? rAi?&%doﬁﬁg X890b% tbﬁﬁr%gé%ﬁlé ecﬁg g rvJa's 'E%llg&%ﬂ‘bg filtration,

X(f/ %w no car ic acl
w@ th tohienaadd dried. Flash chromatography (Merck Silica gel 60, 230-400

e iohracs SRR o B e ool 35 ) aBeed ethor-6-La-

0)(0025’(%1158) 2l- h&Bf] &% clio rd]?&rlﬁﬂnﬁ‘ﬂo)géﬁethlazol (5Z)-ylidenemethyl]-
((R) - ydroxymet h

quﬁ@hw 3e§&¥PDHﬁf%§354H@x 3749#15 hilighbyellezsolid; eddfanfa441 (MHY).
] - 4- met hoxy- qui nol i ne-3- carboxylic acid am de
trifluoro-acetic acid salt. LCMS me 463 ( MH)
Exanpl e 4 Example 13
6-[ 2- ((R) - 2-Hydroxy-i-phenyl - et hyl am no) - 4- oxo-4H-t hi a
zol - (5Z) -yl i denenet hyl ] -
gfﬁ%ﬁ?m . gﬁ{}@ag@d)@ﬁyér&@tp@h&ﬁylcetﬁﬂa%lﬁmqeo@ 4H-thiazol-(5Z)-
2- ((R) - 2- hydr oxylidepemathyl Eahinddimergryathonazde - 4- one

= I O\/
N
Xy

Similar procedure as described in example 1g was used, starting from 4-ethoxy-6-
formyl-quinoline-3-carbonitrile (example 14e) and 2~((R)-2-hydroxy-1-phenyl-
ethylamino)-thiazol-4-one (example 3a) to give 4-ethoxy-6-[2-((R)-2-hydroxy-1-
phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile.
LC-MS m/e 445 (MH*).



Sim | ar procedure as described in exanple i f was
used, starting (R)-1hydroxynethyl -

waztmh/@mslzs et hyl am ne, rhodani ne PCT/EP2005/006806
(2-thi oxo-thiazolin-4-one) andgDl EA to give
2- ((R) - 2- hydroxy-i - phenyl - et hyl am no) -t hi azol - 4- one.
LCGMs mle 251 (MH) . b) Preparation of
6-[ 2- ((R) 2- hydr oxy- i - phen§XaBpIeani no) - 4- oxo- 4H-tri i
azol :
yli yheks WA Gl Pty ino 4 8xg 4L thigzg-(52)
am deSi m | ar pr glidenemetdy] dgsinolineds- cairb@xmmﬂée ig was
used, starting from 6-fornyl-4-
met hoxy- qui nol i ne- 3-carboxylic acid am de (exanple 2b)
and 2-((R) -2-hydroxy-iphenyl - 0
et hyl am no) -t hi azol - 4- one (ex " 3a) to give
6-[2-((R)-2- hydrox -|ph

t hoxy- qui noI i ne- & arboxylic acid amde. LCMs nle
449 (M+H) . Exanmple

OEt
et hyl ester

Simlar procedure as described in éx e Il\? was used,

starting from 6-fornyl-4-
met hoxy- qui nol i ne- 3- car boxyl i c acid nethyl ester
(exanple ie) and 2-((R) -2-
a) ?t)@ﬁ?)ﬂmh dﬂ"ﬁeﬂyt’dzncﬁ Ll@ﬁbfpﬁenﬁflﬁrﬁﬁﬁ) -AerAfteadi@ ¥aiflester and (E)-2-
a) to give -
cyngl@-rso%rmdq;ﬁbﬁwlamlﬂy) aﬁﬁ}’hé)aﬂldli@hﬁl eeR hi azol - (52) -yl |
denenet hyl ] - 4- met hoxyqui nol i ne-

O
EtO

Aol

H

A mixture of 4-iodoaniline (110 g, 0.5 mol) and ethyl ethoxymethylenecyanoacetate
(85 g, 0.5 mmol) in toluene (250 mL) was stirred at reflux for 10 hours. After cooling
to room temperature, ether (250 mL) was added. The solid was collected, washed
with ether and dried over the oven to obtain the mixture of (Z)-2-cyano-3-(4-iodo-
phenylamino)-acrylic acid ethyl ester and (E)-2-cyano-3-(4-iodo-phenylamino)-
acrylic acid ethyl ester (150 g, 88%) as a white solid. LC-MS m/e 343 (MH*).

b) Preparation of 6-iodo-4-0x0-1,4-dihydro-quinoline-3-carbonitrile

0]

=
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3-carboxylic acid nethyl ester. LCGCM me 464 (M)
. Exanpl e 6

wd 200328/ - 6- [ 4- 0x0- 2- ((i R, 2S) - 2- phenyl - cycl opPOPY.PENF/006806
0) - 4Ht hi azol - (52) - 50
yl i denenet hyl ] - qui nol i ne-3-carboxylic acid To the
suspensi on of

A fairkirh of {Z 5 2fcyanma-24-i¢dRpASiylanphe)ratrytiy elcibethyl ¢siar and (E)-2-

cyRBrH 4rioo-PheTg B artin gEId Sty St eHeXamall biyBP: 0-44 moD)
1nQﬁj[‘)Heﬂ'5E}étfh)éf (BiemI() Svarmeflaxéd dt 466 0Mr 19 hl AfrsFebhling, ether was

hanol (2 nL) was added 1N aqueous. sodi um hydr oxi de
adsisduThe ﬁole@ws epllecied bynfdtrptions washest withietler aid dried to obtain 6-

10@? éf 8X%g}2€dﬁ‘gjﬂg(§ e(f.lglggl?ﬁ ﬁ%? 1fe ﬁgo E-J,Y&'é )a(s{agmgf:kc‘gohd. LC-

MS8fhps doA{MH+).
met hoxy- 6-[ 4- oxo- 2- ((i R, 2S) - 2- phenyl - cycl opr opyl ani no)
-4H-thi azol - (52)- ylidenenethyl]-gmoline-3-carboxylic
c)g’_:rfg;}r k: Gn[\@ {éb/ rO g‘é? I - 1%11{/1 oﬁgté\{%){:egr%gﬁg)rﬂe oxo0-4H-thi a
zol - (52Z) -yl i denenet hyl ]
4- et hoxy- qui nol me- 3- car boxyl i c
as described in exanple 5 was u$
6-[2-((R)-2- I
hydr oxy-i - phenyl - et hyl am . )-
denenet hyl ] - 4- net hoxyqui nQ] a8z 3 carboxylic acid
met hyl ester (exanple R) to gi vB
6-[ 2- ((R) - 2- hydr oxy-i phenyl -
et hyl am no) - 4- oxo- 4Ht hi azol - (52) -yl i denenet hyl ] - 4- net
AMﬁ%&wf%oéJlm 304021, RKY Efo-86irdline G MarBHBtrfie ¢example 14b)

(.LOO g, 0.34 mol) in phosphorus oxychloride (300 mL) was refluxed under N2 for 7

ECI dSi il ar procedure

starting from
CN

h. After cooling, the solvent was removed by rotary evaporator and then by the oil
pump. Sat. sodium bicarbonate (200 mL) and ice water were slowly added. The solid
was collected by filiration, washed with sat. sodium bicarbonate, water and dried to
obtain 4-chloro-6-iodo-quinoline-3-carbonitrile (58 g, 98%) as a yellow solid. LC-MS
m/e 315 (MH*).

d) Preparation of 4-ethoxy-6-iodo-quinoline-3-carbonitrile

OEt

| \CN

-~

N

To the suspension of 4—chloro—6—iodo—quinoline—3;carbonitrile (example 14c) (14g,
0.039 mol) in anhydrous ethanol (180 mL) was added sodium ethoxide (4.16 g, 0.07
mol). The mixture was heated to 100°C under a pressure tube and stirred for 10 h.

After cooling to room temperature, the ice water was added. The solid was collected
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Exanpl e 8

4- Met hoxy- 6-[ 4-o0x0-2-((i R, 2S)-2-plienyl-cycl opropyl am
woo)oeab2ses i | azol - (52) - PCT/EP2005/006806

yl i denenet b. yl ] - qui nol i ne- 3-cgfboxylic acid

(2-dinmetliylamo-ethyl)-am de; hydrochloride To the

suspensi on of

byl toaix yea6h gdh withow 2tef @nR,dt&d @ @irteiny4-Eiiokwporiodpt@rnnoline-3-
Cﬁﬁ‘%ﬁf#ﬁﬂa@&& 08%) 35 yedlounsalich - M Meeidre-BIE: boxyl i c

acid nethyl ester (exanple 1) (50 ng, 0.11 nmmol) in
chloroform (5 nL) was added di nethyl et hyl enedi am ne

e) Ryepargtien, ofer-arhomsdi-formyledwingling-oarbositrile i ng at 120
OC for 311. After cooling, the solid was coll ected by
filtration and washed with net hyl enechl ori de. The
solid was dissolved in acetonitriQEt and i N
hydrochl oride acid (0O m., 0.22 was added. The
resul ting solution was |I'yo i 0 give
4- met hoxy- 6-[ 4-oxo-2-((i R
phenyl - cycl opr opyl am no) -4 g
] - qui nol i ne- 3-carboxylic acid
(2-di met hyl am no- et hyl ) -am de; hydrochl oride. LC M5
me 516 (MH +). Exanple 9 _. o

A migture of %etﬂﬂ@%@om%cqmnpbsyz&cmrﬂ% {e1ampls gl afridrp 20

SRR ekl s el A RropyRbosphite Cpp, p-20 2
ma')qlPan@ paHadiom @) acetate (0.22 g, 1 mmol) iln dry N,N—dimethylformamide
(1gg{rgﬂf¢gpg%%g9réﬁggé Iﬁ\%(s) thqus . egrbc%)f (l)r|1 %noan(f)lxcljdeegth%lsl psi at room
tefe'ng{ég!raﬂr@ 16 1P Afin INFtBPAd ditiod-dfariBexykilén 8@y dn Bl Ay Immol), the
mixture was then stirred under carbon monoxide at 75 psi at 80°C for 3 h. The

»

i
%

-(52) -yl idenenet hyl

reaction was allowed to cool to 25°C and then extracted with ethyl acetate (2 x 200
mL). The combined organic layers were successively washed with a saturated
aqueous sodium bicarbonate solution (8 x 50 mL) and water (3 x 50 mL), dried over
sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 5%-40% ethyl acetate in hexanes in 30 min) afforded 4-
ethoxy-6-formyl-quinoline-3-carbonitrile (2.3 g, 51%) as a white solid. LC-MS m/e
227 (MH™).

f) Preparation of 4-ethoxy-6-[4-oxo-2-thioxo-thiazolidin-(5Z)-ylidenemethyl]-

quinoline-3-carbonitrile

N O
s=
ST
OEt
N\! CN
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(exanple ic, i.5g, 4.1 mmol) in anhydrous ethanol (25
m.) was added sodi um et hoxide (0.7 g, 10.3 nol). The
wWorRoob002828vas heat ed to 1000Cunder a pressure tPRGEERIS/006806
stirred for 4 h. After coolingzto roomtenperature,
the ice water was added. The solid was collected by
filtration, washed with water- and dried to obtain
The susgiersion of Hesthoxyyriontirmyd-qinelinm g ydarkoritiite (example 14e, 1.13 g, 5

m%ﬁﬁénci)?@c%ﬁi@gg? ggg—?%irqg’lc%?tﬂia&giilnp —0%185 &1@0 g!"g’s I\r/1[’§m'611]ein?’a7n%1y<iirous

toRrehne (5% mA) *hbaddedimmodningr scetdiel@y} ¢,00aintbIRTHE mixture was
esterA.m xture o

f . :
stigredoeeder-retlastgr @b ABer feoling to 1Ry teTEPaEtHr e thg polid was

oI TIOR8k B8 o SR 0540 O o oo -
oxok2-tRiok6 - thmaro)idamgs Hay i deticmndthiy) - debhne-3-&&boyitride (167 g, 100%)

nol ) i Ndi met hy| mam de (16 nL) in pressure
ast%ﬁfszfﬁﬁﬁdg‘;ﬁgﬂ‘?}g&l@% %ll\é[%ﬁéon nonoxi de at 75 psi at

roomtenperature for 10 mn. After addition of

trihexylsilane (1.11 ni, the m xture was

3.13 ol ),

g)threparsitionr - ﬂm—@ﬁaﬁ@ﬁhﬁbnﬁmzﬁxwmp@a@&-(ﬂ)-
. i on . I 1 oved |

e g B TAEB GRS By 1 ane ohioride (2 x

100 nmL). The conbi ned organic |ayers were successively
washed with a saturated aqueous sodi um bi car bonat e
solution (3 x 50 nmL) wnd wter~(3 x 50 nm), dried over
sodium sul fate, filtergd</and concentrated in vacuo.

Fl ash chromat ography (Merck—Silica gel 60, 70-230
mesh, 0% 40% et hyl acetate in

To the suspension of 4-ethoxy-6-[4-oxo-2-thioxo-thiazolidin-(5Z)-ylidenemethyl]-
quinoline-3-carbonitrile (example 14f) (1.7 g, 5 mmol), iodomethane (0.62 mL, 10
mmol) and DIEA (diisopropylethylamine) (1.7 mL, 10 mmol) in anhydrous ethanol
(25 mL) was stirred at room temperature for 24 h. After adding hexane (50 mL), the
solid was collected by filtration, washed with hexane and dried. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 0%-5% methanol in methylene
chloride in 30 min) afforded to obtain 4-ethoxy-6-[2-methylsulfanyl-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile(1.25 g, 75%) as a yellow solid.
LC-MS m/e 356 (MH*)

h) Preparation of 4-ethoxy-6-[2-[2-(3-fluoro-phenyl)-ethylamino]-4-oxo-4H-thiazol-
(5Z)-ylidenemethyl]-quinoline-3-carbonitrile

The suspension of 4-ethoxy-6-[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-

ylidenemethyl]—quinoline—3—carbonitrile(example 14g) (71 mg, 0.2 mmol), m-
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hexanes in 30 m n) afforded

6-f or nyl - 4- et hoxy- qui nol i ne- 3~car boxylic acid ethyl
W@3106/00288 25 g, 59% as a white solid. c) PrepBCHEPING/006806

of
4- et hoxy-6-[4-0x0-2-((i R 29)- g phenyl - cycl opr opyl am no

) - 4Ht hi azol -
ﬂlﬂﬂppbbmﬂeﬁaﬂgnm (]28qm11i, o2 memd) end BIBA (diisaprapydethylamine) (0.11

mgségfz} Ifllpg(}lb }Ihﬁ & Ocﬁ.p rmgﬁi Cs{iirlbe%duril&rea){ %rggb%o% 2 h“&Fter

co@llhg XY T@é‘ﬂnﬁ@iﬂﬂb@aﬁn@ %@%&MH'W‘&SQ@M@C’L@HW filesiteh, washed with a little
exanpl e 9b) and 2-

blba@mato@mleomgya@rém@; tnatoBraphor (A grek Skl 60, £80-400
il otsrys mstenglmmethylons hlosde in g min) afigrded -cthoy 6-L2-{2-
(3}ﬂ14¢+d—bh6tz;d}-eﬂﬁi&myﬂxo]d&mmmyhiazqh(sﬂb]-yljm&methyl] quinoline-3-

a§r boxg (58 1%%1 87% ag’ a hgﬁ’tc %llow Soie 158 88/ e(447 8MH+)

4- Met hoxy 6-[ 4-ox0-2-((i R, 2S) - 2- phenyi - cycl opropyl am n
0) - 4H-t hi azol - (52) -
yl i denenet hyi ] - qui nol i ne- 3Exampledd i ¢ aci d

di yl.am de a) Pr.eparagi . ‘1

o (oA PRI g FERR A G2 Slidepammeupi b tharguingline-s-
suspensi on of 6-i odo-4- nmet&ekynigtilenol i ne- 3- car boxylic
acid nmethyl ester (exanple id) (5.91 g, 17.2 mol) in

nmet hanol (20 nL) was slowy added the sol ution of

sodi um hydr oxi de (2.76 g, SQ mepl) in water (10 ni).

The m xture was stirred a gom t enperature for 3

hours. The sol ution jugted pH=5. 0 using aqueous
acetic acid solution. Afteg—addi ng nore water, the

solid was collected by filtratijon,

To the suspension of 4-ethoxy-6-formyl-quinoline-3-carbonitrile (example 14e) (45
mg, 0.2 mmol) and pseudothiohydantoin (35 mg, 0.3 mmol) in acetic acid (1 mL)
was added sodium acetate (66 mg, 0.8 mol). The mixture was heated to 110°C for 4
h. After cooling to room temperature, the ice water was added. The solid was
collected by filtration, washed with water and dried. Flash chromatography (Merck
Silica gel 60, 230-400 mesh, 0%-5% methanol in methylene chloride in 30 min)
afforded 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-ethoxy-quinoline-3-
carbonitrile (30 mg, 47%) as a light yellow solid: LC-MS m/e 445 (MH?*).
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washed with water and dried to obtain
6-f or nyl - 4- net hoxy- qui nol ne- 3-carboxylic acid. LGNS

wWont@e8@324 M) b) Preparation of PCT/EP2005/006806

6- i odo- 4- met hoxy- qui nol i ne- 3-%r boxylic acid
di met hyl am deTo the m xture o

6-1 odo- 4- nmet hoxy- qui nol i ne- 3-carboxylic acid (exanple
Ib) (1.5 g, 4.56 mml), 2Mgeghn®ldysdanm ne in THF

t et r ahydr of 9,11 nL,_18.2 ), HOB 0..74 q,
g2§2;§o¥m%g¢rg>%%g?zl&$qtbﬂa§éﬁ%§yﬁleﬁ4hm;}o }ﬁfe;a-(t(szrglsﬁlymgcazol-z-yl)-

13.7 mmol ) in LN: I —hﬂﬁ#— ] I 40 ) was
sl ow y added 9@(%46%%]1'\%5;an 0 Q&&ﬁ?gﬁﬂ gg%)?él APOHE
-yl-iViviS iV-t etranethyl uroni um hexafl| uor ophosphat e
(HBTU) (2.08g, 5.47 mmol) in DVF (10 nlL). After
stirring at room erature for 3 hours, the product
was extractedm hyl ene chloride (2 x 100 ni).
The conbi ned orga | ayers were successively washed
with a saturated aque sodim-n;(%arbonate sol ution
(3 x 50 nL) and water (3 ), dried over sodium
sul fate, filtered, and coHce ated i n vacuo. Fl ash
chromat ography (Merck Silica gel ®0, 70- 230 nesh,
usi ng ethyl acetate as eluant) af
6- 1 odo- 4~r net hoxy- qui nol i ne- 3-
di met hyl am de (1.27 g 78% as als
(MH). c) Preparation of
6-forny|-4-nethoxy-quinoIine-S-caqux
di net hyl am de A m xture of

6- i odo- 4- met hoxy- qui nol i ne- 3- car boxyl i c
di met hyl am de (exanple 10b) (1.27 g, 3.5
trethylamne (1.23 ni, 8.93 nmol),

ylic acid
Lg- M5 mle 357
~

a) Preparation of 1-amino-propan-2-one hydrochloride

HCI

O

To the solution of Boc-glycine Weinreb amide (10 g, 46 mmol) in dry THF
(tetrahydrofuran) (100 mL) was slowly added 1.4 M methyl magnesium chloride in
toluene/THF (72 mL, 100 mmol) at -15°C to -5°C under N.. After addition, the
mixture was stirred at room temperature for over night. After adding aqueous 1.0N
HCl solution (115 mL) at 0°C, the product was extracted with ethyl acetate (150 mL).
The organic layers were successively washed with water (150 mL), dried over sodium
sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel
60, 70-230 mesh, 0-30% ethyl acetate in hexane in 30 min) afforded (2-oxo-propyl)-
carbamic acid tert-butyl ester (6.99 g, 88%) as colorless oil.

To (2-oxo-propyl)-carbamic acid tert-butyl ester (6.99 mg, 40.4 mmol) was added 4
N HCl in dioxane (120 mL). After stirring 12 h and removal of the solvent, ether was
added. The solid was collected by filtration and washed with ether and dried to give
1-amino-propan-2-one hydrochloride (4.51 g, 100%). |
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di phenyl pr opyl phosphi ne (dpp, 81 uL, 0.36 nmol) and
pal | adiunm(l1) acetate (80 ng, 0.36 mmvl) in dry
wqQ vogoaispet hyl f ormam de (20 nlL) in pressure tUubET/MRE05/006806
stirred under carbon nonoxi desgt 75 psi at room
tenperature for 10 mn. After addition of
trihexylsilane (2.54 n., 7.14 mol ), the m xture was
b)tPrepasition &b-inttey-mattoy-quinokinelg-etrbdsylpsacid {2-oxo-propyl)-
8Q@Cfor 3 h. The reaction was allowed to cool to
ag nd then extracted with nethylene chloride (2 x
100 nlL). The conbi ned organic | ayers were successively
washed with a saturated aqueous sodi um bi car bonat e
solution (3 x50 nmL) and wat &Me®x 50 nl), dried over

sodiumsul fate, filfered nd concentyated in vacuo.
IS |caN§£m\”5’8, 70- 230

Fl ash chr omat ogr aphy

nmesh, 0% 40% et hyl acg g | n/hexa"ﬁes 30 min)
af forded 6-fornyl -4- met¥oOxyNjui nol i ne- gﬁcar boxylic
acid dimethylam de as a white solid. LGCMS me 259

(MH) . d) Preparation of

T%}heéﬁq[l)%l)ﬁi% 8}‘{3 =) %)9} We‘&&gﬁf %{%%"IQ?}PF %e nXllbo%ﬁJ: S&B%Bééérﬁgléhb) (4 g,

12.9/eimel)l n@nﬁn@qhb@mlz @nehydrcchhm@fﬁ@y(;agn ¢e36isnnbesl), HOBt (1.97 g,
procedure as_described in was used,
148@ Mmphod A ( gsqﬁ}“pp)qlsthylamlne% (8 5 mL, 48.8 mmol) in DMF (N,N-

dl@@%@fr&ﬂ%ﬂg@& n(gSB ﬁ%&g%&s@‘; a8Gidat SBEAYh BFD¥Benzotriazol-1-y1-

NN —te;rahmphyipy@aiumh()xaﬂmmzphesp}mﬂm(IﬂBSX‘é}hﬂB@gL 1).6tromol) in

o o safS Alitssitne, |r83%f§ww%f T312 hpum b BEdugt was

extARRETRATIMh 1A OtHIBAdS (2 &? )i Tha&bhbined organic layers were
dlmethlamde LC-M5 nle MH+) . Exanple 11
successively washed with a Saturated aqueo us sodlum bicarbonate solution (3 x 150

mL) and water (3 x 150 mL), dried over sodium sulfate, filtered, and concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 0-10% MeOH in
methylene chloride) afforded 6-iodo-4-methoxy-quinoline-3-carboxylic acid (2-oxo-
propyl)-amide (1.63 g, 33%) as a yellow solid. LC-MS m/e 385 (MH*).

c) Preparation of 6-iodo-4-methoxy-3-(5-methyl-oxazol-2-yl)-quinoline

| OMe [}J’\>\

N o

~

N

A mixture of 6-iodo-4-methoxy-quinoline-3-carboxylic acid (2-oxo-propyl)-amide
(example 16b) (1.3 g, 3.38 mmol) and Burgess Regent ((methoxycarbonylsulfamoyl)-
triethylammonium hydroxide, inner salt) (2.0 g, 8.5 mmol) in THF was heated to
1560C for 15 min by microwave, The solvent was removed by rotary evaporator.

Flash chromatography (Merck Silica gel 60, 70-230 mesh, 0%-50% ethyl acetate in
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4- Met hoxy- 6-[ 4- oxo-2- ((i R, 2S) - 2- phenyl - cycl opropyl am n
0)-4H-thi azol - (52) -
w@Q iodemspet hyl ] - qui nol i ne- 3- carboxyl i c aci d nmep¢yEP2005/006806
ester hydrochloric salt To thgesol ution of
4- met hoxy- 6-[ 4- oxo- 2- ((i R, 2S) - 2- phenyl - cycl opropyl am n
0) - 4Ht hi azol - (
hexZheyln gemeimd tffpirded6riot o nen@tlvanybgXgHmethytiostandt 2ryl)-quinoline
est er anmpl e . 2 cetoni trj and water was
(Oa%gﬁéﬁﬁ@&t%%gfﬁ Mfgﬁ_e 3$ﬁéﬁ/fs‘%ﬁut i on was
d) Brephrdticiedt d-fOmy104-h¥ @ oxy-3-(5-methyl-oxazol-2-yl)-quinoline
4- rrgt hoxy- 6- [ 4- ox%-%- ((i Rxg% -52- phe}r’1yl cycl op};%gyl am no

4H t hi azol - (5Z) -yl i denenet hyl ]Oﬂfé]i ¢ L ne- 3-car boxylic
acid nmethyl ester hgdrochl oricysal ty NC- M8 nfe 460
(MH) . Exanple 12 OHC
4- Et hoxy-6-[ 4-oxo0-2-((i R
)-4Ht hi azol - (52) -
yl i denenet hyl ] - qui nol i ne- 3- carMonitrileTo the
suspensi on of
4- et hoxy-6-fornyl -qui noline-3-carbonitrile (exanple
A bfigdure®? 6riddo04-Inedieky-32(smethyl-oxazol-2-yl)-quinoline (example 16¢)
2-((IR 28)-2-Bhen -cycl opr opyl am no)-th{a ol -4-one )
(40amapt-34 mmobgtrethylaimnedpué mh 3.35 tanal dinhepylprepylphosphine

R

dimethylferneaiide @0 mly) in firessure die was storedumder carbon monoxide at
PSRRI e Sin AL bty bbb 1 . 20
mneﬁkﬂ?],‘%he Shikter o thef st Rl deder®shon ﬁ%n%%id@ﬁwg%i aiétl_BooC for 5 h.

thyl ene chloride in 30 mn) afforded 4-ethoxy-
The reaction was allowed to cool to 25°C and then extracted with ethyl acetate (2 x

2-\p enyp- cycl opropyl am no
~

100 mL). The combined organic layers were successively washed with a saturated
aqueous sodium bicarbonate solution (3 x 50 mL) and water (3 x 50 mL), dried over
sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 0%-50% ethyl acetate in hexanes in 30 min) afforded 6-
formyl-4-methoxy-3-(5-methyl-oxazol-2-yl)-quinoline (144 mg, 40%) as a white
solid. LC-MS m/e 269 (MH*).

e) Preparation of 2-[2-(3-fluoro-phenyl)-ethylamino]-thiazol-4-one

O

M/':j

Similar procedure as described in example 1f was used, starting from 2-(3-fluoro-
phenyl)-ethylamine, rhodanine (2-thioxo-thiazolin-4-one) and DIEA to give 2-[2-(3-
fluoro-phenyl)-ethylamino]-thiazol-4-one. LC-MS m/e 239 (MH™).
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0x0-2-((1 R 2S)-2-phenyl -cycl opr opyl am no) - 4H-t hi azol - (

5Z) -ylidenenet hyl]- quinoline-3-carbonitrile (35 ny,
wQ7Z6dp/oees2@ | i ght yell ow solid: LCGMS me 441 (REHEP2005/006806

Exanmpl e 13 57

4- Et hoxy-6-[ 2- ((R) - 2- hydr oxy-i - phenyl - et hyl am no) - 4- ox

0- 4H t hi azol - (52) -

yl i denemnet hyl ] - qui nol ne- 3-carbonitrile Simlar

13 E{rgﬁﬁgﬁgnfo? %?eﬂbed | nen%f)f)agﬁly?amglo\ﬁﬂss [1- ff methoxy-3-(5-methyl-

KHaeoulyingiftlinte- ﬁﬂ@th Hidege-Eazml £ohde) and
% ((R)ﬁ}zjrqhydroxys?} phenf/(%lc)etyﬁlyl a?gl( no)- t azol - 4- one
(exanpl e 3a) to g| ve

S sy Sect iR o DT vssd sating frpm g+
mbthwy%—@&rrhetﬁnm oxhEn]- 21_52})45@11mbhn@4@IéS{a(er)wd]E)Qa["m[&ﬂlﬁ)ro-phenyl)—
etﬁyﬁ%ﬁ%th@%ﬁ -on 3(e§<£ulf|18{e 16%9 ebgnz)ohgtapl Ip?IrJ%rT&]neA"co%lge g [2-(3-
Flﬁbt&%ﬁ@ﬂﬁl)fb)fhﬂrlaﬁﬁhBPBL[25[43m‘éﬂ[c9&031(51d1§t}®1 -oRA RS- zI)L(ﬁlﬂnolm—&
2-cyano- 3-(4~i od | am no)-aciyli¢ acid et
ylEsmeth- dflmpe}thx@y@ln‘@@e( LCrM8anpneBy (Ml o) - acryi i c
acid ethyl ester A mxture of 4-iodoaniline (110 g,

0.5 nol) and ethyl ethoxynethyl enecyanoacetate (85 g,
0.5 mml) in toluene (250 Mti rred at reflux

BB ) Ao AkfeaTioFha WBI et B T ez sz denemettyll

quinoline-3-carbonitrile

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl—4—oxo—4H-thiazol—(5Z)-ylidenemethyl]-quinoline—3—carbonitri1e
(example 14g), (pyridin-2-ylmethyl)-amine and DIEA to give 4-ethoxy-6-[4-ox0-2-
[(pyridin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carbonitrile. LC-MS m/e 416 (MH*).
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with ether and dried over the oven to obtain the

m xture of (Z)-2-cyano-3-(4-iodophenyl am no)- acrylic
wa@eood/oexsks/l ester and PCT/EP2005/006806

(E) - 2-cyano- 3- (4-i odo- phenyl ag8no) - acrylic acid ethyl

ester (150 g, 88% as a white solid. LCM5 me 343

(MH) . b) Preparation of

6- i odo- 4- 0x0- i, 4- di hydr o- giganoplend- 3- car boni tril eA

A BaSy - G-A ER  hel PAA RRAIN 2o 0) A M 52

cyano- 3- (4-iodo HH@%&HXmoaluial@lmbi cabogiteflbyl ester

(exanpl e 14a, 1g0 g, 0.44 nol) in diphenyl ether (1500

m.) was refluxed at 260 0Cfor 12 h . After cooling,

et her was added. The solid was collected by

filtration, washg th ether and dried to obtain 6-

i odo- 4- oxo-i, 4-d gfo- qui nol i ne-3-carbonitrile (110.5

g 85% as a black™so|lid. LCM5 nfe 297 (MH) . ¢)

Preparation of N o

4- chl or o- 6~i odo- qui4 oIin--3§car onitrile A mxture of

6 6-i0do-4-0xo0-i, 4-di hydHo- quinQl i ne-3-carbonitrile

(exanpl e 14b) (100 g, 0.34 nBl) W\n phosphor us

oxychloride (300 nmL) was refluxed under N2 for 7 h.

After cooling, the solvent was ved by rotary

evaporat or and then by the oil Sat. sodi um

bi carbonate (200 nL) and ice wa OsLaﬁAy added.

The solid was collected by filtratior| washed with

sat. sodi um bi carbonate, water a Med to obtain

4- chl or 0- 6-i odo- qui nol i ne-3-carbonitrilld (58 g, 98%

as a yellow solid. LCGM5 nmle 315 (MH+).N

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), 2-hydroxy-2-phenyl-ethylamine and DIEA to give 4-ethoxy-6-[2-(2-
hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carbonitrile. LC-MS m/e 445 (MH*).
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d) Preparation of
4- et hoxy- 6-i odo- qui nol i ne-3-carbonitrile To the
wa@ a@pemseon of 4-chl or o- 6-i odo- qui nol me- 3- car bPEI/EP200£006806
(exampl e 14c) (i4g, 0.039 nol kqi n anhydr ous et hanol
(180 nL) was added sodi um et hoxide (4.16 g, 0.07 nol).
The m xture was heated to i 00C under a pressure tube
and stirred for 10 h . AftEKamp_tdimg to room
the ice ter add

%—2@”33{9? tégléyﬁaﬂh%ﬂ(afﬁr iR BRe - 7Y -4 thiazol-
iain S o sy (12 0

Preparation of
4- et hoxy- 6-fornyl - gmmol i ne- 3-carbonitrile A mxture of
4- et hoxy- 6-i odo- g ol i ne- 3-carbonitrile (exanple I4d,

6.4 g, 20 m’ml)F et hylamne (6.9 nL, 50 nmol),
di phenyl propyl phose (dpp, O. 23uL 1 nmmol) and
O

pal | adiun(11) acet4a 622 g Ndgpol) in
dryJV, i V-di net hyl f gm
was stirred under carbon nbno &nat 75 psi at room
tenperature for 10 mn. After addition of
trihexylsilane (14 nL, 40 nmol), m xture was then
stirred under carbon nonoxi de at
h. The reaction was allowed to c
extracted wth ethyl acetate (2 x 3

e
washed W th
ution (3 x
$odi um
uo. Fl ash

a saturated aqueous sodi um bi car bonat€ su
50 nL) and water (3 x 50 nl), dried over
sul fate, filtered, and concentrated in va
chr omat ogr aphy ( Merck

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4~ox0-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), 4-trifluoromethyl-pyridin-2-ylmethylamine and DIEA to give 4~
ethoxy-6-[4-ox0-2-[(4-trifluoromethyl-pyridin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile. LC-MS m/e 484 (MH*).



Silica gel 60, 70-230 nesh, 5% 4Q% ethyl acetate in
hexanes in 30 mn) afforded 4-

w@edexy2888 f or myl - qui nol i ne-3-carbonitrile (2. 3PQI/EBXY§/006806
as a white solid. LCMS me 284 (MH +) . f)
Preparation of
4- et hoxy- 6-[ 4- oxo- 2-t hi oxo-thi azolidi n-(52)-ylidenenet
hyl ] - qui nol i ne-3-car boni tHianegle@osuspensi on of

4- et hoxy- 6-f or oyl - gui nol j ne- 3- car boni tr.i |l appl
41F,¢pr31631/@-§2’—?@%;9ﬂ)1—y —ﬁjﬂ}%gﬁﬂg}—ﬂ-eoxo-4fI—th?az(o?—)ﬁ%)—yﬁdenemethyl]-
(2- thi oxo-thiazol i n- 4408)inkls-Lafbonftrie M0! ) in

anhydrous toluene (50 °nL) was added amoni um acet at e

(0.77 g, 10 mmol). The m xture was stirred under

reflux for 6 h . After cooling to roomtenperature,

the solid was cgq| ted by filtration, washed with

wat er, tol uene a\(\g_ ried to obtain 4-ethoxy-6-[4-

oxo-2-thioxo-thiazd¥idin-(5 -ylLodenenet hyl ] - qui nol i ne
-3-carbonitrile (1.7, 1?92% a grey solid. LG M
me 342 (MH) g) Preparafion of

4- et hoxy- 6- [ 2- net hyl sul f dnyl S4- 0Xp- 4H-t hi azol - (52) -

yl i denenet hyl ] - qui nol i ne-3~carbonjtrile To the
suspensi on of

4- et hoxy- 6-[ 4- oxo- 2-t hi oxo-thi a di n- (52) -yl i denenet
hyl]- qui noline-3-carbonitrile anple~d4yy (1.7 g, 5
mol ), iodomet hane (0.62 i, 10 nmol )|l and DI EA

(di i sopropyl ethylanine) (1.7 nL, NQ _afel) in anhydrous
ethanol (25 nL) was stirred at roomte nbrature for 24
h . After addi ng hexane (50 nL), the N

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), 2-imidazol-1-yl-ethylamine and DIEA to give 4-ethoxy-6-[2-(2-
imidazol-1-yl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carbonitrile. LC-MS m/e 417 (MH*).

Example 21
4-Ethoxy-6-[4-0x0-2-[ (pyrazin-2-ylmethyl)-amino] -4H-thiazol-(5Z)-ylidenemethyl]-

quinoline-3-carbonitrile



5

10

15

solid was collected by filtration, washed w th hexane
and dried. Flash chromatography (Merck Silica gel 60,
WQ3de4H0B281resh, 0% 5% met hanol i n net hyl ene chl BCT/ER20051006806
30 min) afforded to obtain 1
4- et hoxy- 6-[ 2- met hyl sul f anyl - 2 0x0- 4Ht hi azol - (
57) -yl i denenet hyl ] -qui noline-3-carbonitrile(i.25 g,
slﬁéfé} g@éce”ﬂwf@ bl aus @ Mdddin dxendfite M4 B wiRGiseHtthrthlg from 4-ethoxy-6-

tion of

[24rnet}nd\s¢31f861yﬂ -2-0x0-¢ Bl-thiageldsghetidencmetyl haiigling- grearhpnitrile

PSR amarer BT IR 2 DIFASREYS fstipy-6-la-oxo-2-
[C }dﬁ@ﬂﬁ@}@ﬂﬂxeﬂiyl) amino]-4H-thiazol- (5Z)-yhdenemethyl] quinoline-3-
4ethox- - t hyl sul f nyI 4- 0x0- 4H-t hi azol - (52) -
ca h)(i’ltl@i%]@nﬁ@ ]IInIZ%F’rHZ) Mﬁ@r 3-carbonitril e(exanpl e |4g)
(71 mg, 0.2 mmol), nfluorophenylethylam ne (28 ul,
0.22 mmol ) and DI EA (diisopropyl ethylam ne) (0.11 mi,
0.44 mmol) in acetonitril éExfnple)2onvas stirred under at

800Cfor, 4 h fter oI|n tor er.a t.he

sol i‘b'%\;\g_ égT Aet%d ‘thr“ai2 glﬁ‘nhﬁggﬁ fo‘ﬁ gnazol -(52)-
little bit of a?ﬁ&@z‘i&rhé’éﬂy@] -githolihieesl cafPoasitile

chromat ography (Merck Silica gel 60, 230-400 nesh,

0% 5% et hanol in nmethylene chloride in 30 min)

af forded 4-et hoxy6=[ 2-[ 2-
(3-fluoro- phenyl&\;ﬂgm no}\j 4- gx0- 4H-t hi azol - (5Z) -yl
I denenet hyl ] - qui Rol i pe- Itrile (60 ng, 67% as
a light yell ow soffd LCN e447(M—|+) . Exanple 1

6- [ 2- Ami no- 4- oxo- 4FLth|azoI )Xy i denenet hyl ] - 4- et ho
Xy-qui nol i ne- 3-

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), pyrimidin-2-ylmethylamine and DIEA to give 4-ethoxy-6-[4-ox0-2-[(
pyrimidin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl]}-quinoline-3-
carbonitrile. LC-MS m/e 417 (MH*).



10

carbonitrile To the suspension of
4- et hoxy-6-fornyl -qui noline-3-carbonitrile (exanple

WO 4@5/002828 ng, 0.2 mmol ) and pseudot hi ohydant oi PCT/BB200g006806
0.3 mml) in acetic acid (1 ng) was added sodi um
acetate (66 ng, 0.8 nol). The m xture was heated to
1100C for 4 h. After cooling to roomtenperature, the
ice water was added. The splg col | ected by
filtration, washed with water and dried. Flash _.
chr ofrd2o@s aphfluorrRcRyTslin: 2-3l-ghyl smin@s¢-ox004 Fetdiazol-(5Z)-
0% 5% et Nangl R BEhfY! LoRoR! fihHnd 3-cHbBhitiile
6- [ 2- am no- 4- oxo-4i f-thi azol - (52)-ylidenenethyl]-4-eth
oxy-qui noline-3- carbonitrile (30 ng, 47% as a |ight
yellow solid: LC/MSN\aT e 445 (MH) . Exanple 16
2-[2-(3-Fluoro-pRenyy) - et hyl am no] - 5-[i - [ 4- met hoxy- 3- (
5- met hyi - oxazol - N 3
qui nol i n-6-yl ] - et h- yl i dere) Q hi azol - 4- one a)
Preparati on of i-amnm_no-phapan-2tone hydrochl ori de To
the sol ution of Boc-glycithe \Aérngeb am de (10 g, 46
mmol) in dry THF (tetrahydrofuran) (100 nil) was
slow y added 1.4M net hyl magnesi i|| chloride in

toluene/ THF (72 nL, 100 mmmol) a BOCt 0 - 50Cunder N2.
After addition, the m xture was ed @t room
tenperature for over night. After ad g ueous 1. 0N
HC solution (115 nL) at QOC, theNrouct was
extracted with ethyl acetate (150

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-quinoline-3-carbonitrile
(example 14g), 2,2-difluoro-2-pyridin-2-yl-ethylamine and DIEA to give 6-[2-(2,2-
Difluoro-2-pyridin-2-yl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-
ethoxy-quinoline-3-carbonitrile. LC-MS m/e 466 (MH*).



The organic |ayers were successively washed with water

(150 nmL), dried over sodiumsulfate, filtered, and
wa@oemweeoasest ed i n vacuo. Flash chromat ography (RMET/ER2005/006806

Silica gel 60, 70-230 nesh, 0430% ethyl acetate in

hexane in 30 mn) afforded (2-0xo0-propyl)- carbamc

acid tert-butyl ester (6.99 g, 88% as colorless oil.

To (2-oxo-propyl)-carbam cEgghgld 24t - butyl ester (6.99

465 Clopr PG e - HBYRlr A SIREREBIeBT 4 Ei-quinoline-

was added. The solid was y filtration and
washed with ether and dri§3&¥§8ﬁ?§gp
i -am no- propan- 2- one hydrochlorlde (4.51 g, 1009 . Db)
Preparati on of 6-iodo-4- nethox¥ qui nol i ne- 3-car boxylic
acid (2-oxo-propyl)- am deidgrthe m xture of
6-i odo- 4- met hoxy- qui n €-3{carboxylic acid (exanple
Ib) (4 g 12.2 nmol ), J-am&ge<RLopan-2-one
hydr ochl ori de (3. 94 36.5 pl ), HOBt (1.97 g, 14.6
mmol ) and DI EA (diis roperE,, amne) (85 nL, 48.8
nmol ) in DMF (N Ndi et hyl f or
sl owy added the solution of o
O-benzotriazol-i-ylhexafluorop'osp’.té\(ﬁéTLb (5- 50,
14.6 mmol) in DVF (10 nl). irring at room
tenperature for 12 hours, the producthXwas extracted

5 with nethylene chloride (2 x 300 nL).\TNe conbi ned
organi c | ayers were successively washed with a
sat urated aqueous sodi um bi carbonate solution (3 x 150

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-

[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), cyclopropylamine and DIEA to give 6-[2-Cyclopropylamino-4-oxo-
10  4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy-quinoline-3-carbonitrile. LC-MS m/e 365

(MH?*).
Example 25
6-[2-[2-(2-methoxy-ethoxy)-ethylamino]-4-oxo-4H-thiazol-(5Z)-ylidenemethyl|-4-
15 ethoxy-quinoline-3-carbonitrile
o N—?°
~ O/\/ \/\N _</
H
ST
O\/
Nao I :
N

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
20 [2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), 2-(2-methoxy-ethoxy)-ethylamine and DIEA to give 6-[2-[2-(2-



m.) and water (3 x 150 nlL), dried over sodium sulfate,
filtered, and concentrated in vacuo. Flash
wa@ booeseaseyyr aphy (Merck Silica gel 60, 70-230 neGIYEP2005/006806
0-10% MeCH i n net hyl ene chl orggde) afforded
6- 1 odo- 4- met hoxy- qui nol i ne- 3-car boxylic acid (2-0x0-
propyl)-amde (1.63 g, 33% as a yellow solid. LC M
metoxy8EhoMFdthylaenindi epaxauitbthiatol-(5Z)-ylidenemethyl]-4-ethoxy-
6- i pdo- 4- th,ogi%ic(s- met hyl - )ﬁ@@rl -2-yl)-quinoline A
aHRRHDES-eADENItHR Lo MR AU MHET ) ne- 3- car boxyl i ¢
acid (2-oxo-propyl)-amde (exanple 16b) (1,3 g, 3.38
nmol ) and Burgess Regent ((nethoxycarbonyl sul fanoyl) -
tri et hyl ammoni um hydr oxi delixdmpler26salt) (2.0 g 8.5

i n THF was t 0 1500C far L0 )
et a0 s Gae vl PR vt DRy -4E-thiazol-(52)-
evapor at or . Fl aslidehemaestydByapiolineMcatbdsitilea gel 60,

70- 230 nmesh, 0%50% et hyl acetate inhexanes in 30 mn)
af f or ded

6-1 odo- 4- net hoxy-
(0.49 g, 409 a

5- net hyl - oxazol - 2-yl ) - qui nol i ne
d) Preparation o
6- f or nyl - 4- met hoxy-

-(S-MI - pxazol - 2-yl ) - qui nol i ne
A m xture of ST

6- i odo- 4- net hoxy- 3- (5- et hyi - oxazpl - 2-yl ) - qui nol i ne
(exanmpl e 16¢) (492 ng, 1.34 mo
m., 3.35 mmol ), diphenyl propylp ine (dpp, 31 uL
0.13 mmol ) and pal ladiun(l1) aceta Doy~ 0. 13
mmol ) in dry N, Ndi net hyl formanm de{ (20|lnL) I n pressure
tube was stirred under carbon nonexide.at 75 psi at
roomtenperature for 10 mn. After addit of
trihexylsilane (1.01 nlL, 2.68

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[4-0x0-2-thioxo-thiazolidin-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile (example
14g), (tetrahydro-pyran-4-ylmethylamine and DIEA to give 4-Ethoxy-6-[4-0x0-2-
[(tetrahydro-pyran-4-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-
3-carbonitrile. LC-MS m/e 423 (MH*).



mol ), the m xture was then stirred under carbon
nmonoxi de at 75 psi at 800Cfor 5 h. The reaction was
w@bdoomeas2g o cool to 250Cand then extracted w t PCEEPR3005/006806
acetate (2 x 100 nL). The confgzned organic |ayers were
successi vely washed with a saturated aqueous sodi um
bi carbonate solution (3 x 50 nL.) and water (3 x 50
m.), dried over sodium sul Egdrapld47tered, and
cent edlnvcuo FL as romat ography (Merck..
4o f{g@t -Gg0-2-Hebaol-rudmet %@5@@)@@?ﬁ‘yﬁ%@%@%y}ﬂdeneme‘fhyﬂ-
hexanes in 30 mn) af
fornyl - 4- met hoxy- 3- (S%XQ(%H}&%fg% n1t2r_11)e/3| ) - qui nol i ne
(144 ny, 40% as a white solid. LCM5 nmle 269 (MH)
e) Preparation of
2-[2-(3-fluoro-p nysé!)-ethyl m
Simlar pr ocedur{ de cr_iﬁ%@
starting from 2-(3-%1 uorl§pRknyl]) - et hyl ani ne,
rhodani ne (2-thioxo-thiazoli®=4gne) and DI EA to give
2-[2-(3- fluoro-phenyl)-ethylam no]-thiazol -4-one.
LC-MS nfe 239 (MH).f ) Preparak¥for of
2-[2- (3-Fl uoro-phenyl)-et hyl am 5- [|-[4-msthoxy-3-(
5- met hyl oxazol -
2-yl)-quinolin-6-yi]-meth-(2Z)-yli den¢ -thi azol - 4- one
Sim | ar procedure as described i Ngxanpl e Ig was used,
starting from 6-fornyl -4-
S met hoxy- 3- ( 5- met hyl - oxazol - 2-yl ) - qui nol i ne (exanmpl e
i6d) 2- [2 (3 fluoro- phenyl)
yl am n hi azol - 4- one e benzol .c and
Slgp rgrgp rle(gts e§%r112e gl%)gml e 14 was used starting from 4~ethoxy-6-

[2Ehféﬂﬁﬁsﬂlf§rﬁ)llzg-o§6 Dﬂﬂ %Hiaﬁ@ﬂ-(s':Z)L}Hldeﬁefﬁ:etthjfl?)&Ynl%ol(nré ARLYonitrile

0Xazo
(example 14g), thiazol- 2—ylmeLhyl amine and DIEA 1o give 4-ethoxy-6-[4-ox0-2-

gl -t hi azol - 4- one
n exanple if was used,

10  [(thiazol-2-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carbonitrile. LC-MS m/e 422 (MH*).

Example 28
6-[2-amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-[ 2-(2~-methoxy-ethoxy)-
15 ethoxy]-quinoline-3-carbonitrile

O

N
HZN—</
ST
l O\/\O /\/O\
NS
Y

20 a) Preparation of 6-ido-4-[2-(2-methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile



15

20

yl]-nmeth-(2)-ylidene]-tliiazol-4-one. LC-MS nmfe 489
(MH) . Exanple 17

Wd2Ebloasys 6- [ 4- oxo- 2- [ (pyri di n-2-yl met hyl ) - am POT/EB40$/606806
i azol - (52Z)-ylidenenethyl]- quggoline-3-carbonitrile
Sim | ar procedure as described in exanple 1411 was
used, starting from 4-ethoxy- 6-
[ 2- met hyl sul f anyl - 4- oxo- 4Ht hi azol - (52) -ﬂl i denenet hyl ]
-qui nol i ne-3-carbonitrile (exanple | '®)
(pyridm 2-yl met hyl )-am ne and DI 0 give
4- et hoxy- 6-[ 4- oxo- 2- /
[ (pyridin-2-yl methyl)-amno]-AHt hi azol - (52) -yl i denene
thyl]-qunoline-3- carbonitriQe. LC-MS me 416 (MH) .

. Exanpl e 18 I CN
4- Et hoxy-6-[ 2- (2- hydrQ 2 p% yl - et hyl am no) - 4- oxo- 4H
-thi azol - (52)- ylidend by | ] =fui nol ne- 3-carbonitrile
Siml|ar procedure as de3Cribdd in exanple 14b. was
used, starting from 4-ethoxy-6-

[ 2- met hyl sul f anyl - 4- oxo- 4H-t hi azol - (52) -yl i denenet hyl |

T(bﬁ}%'y%?% iOIF 31?’ %}%@%@?ﬂé %hJ a%%ﬁg%gyllﬁ%% 7% mL, 6.4 mmol) in DMF

(1ﬁ-n§L]1mls/ a@dé&scﬁcﬁum hydrlde (0.26 g,6.4 mmol) After stlrrlng at room

ydr oxy phenl- | am, n t, zol -(52) <yli

ARG S 36 Rob 0 SR s A T PB4 £1-08, 318
QIM[!I? ?qza HP(? £ tHfe mlxture After further stirring at room temperature for 30
4 6- [ 4- oxo- 2- 4trlfluororretllyl-pyrldln-Z-yIm

mat, hee \)Vatmnvm]slawlyt to the reaction. The reaction was extracted with

methylene chloride. The combined organic layers were successively washed with a
saturated aqueous sodium bicarbonate solution and water, dried over sodium sulfate,
filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 0%-45% ethyl acetate in hexanes in 30 min) afforded 6-iodo-4-[2-(2-
methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile (0.59 g, 46%) as a light yellow
solid. LC-MS m/e 399 (MH*).

b) Preparation of 6-formyl-4-[2-(2-methoxy-ethoxy)-ethoxy]-quinoline-3-

carbonitrile

o—/— °
Or—/

OHC CON

~

N

A mixture of 6-iodo-4-[2-(2-methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile

(example 14d) (0.78 g, 1.96 mmol), trethylamine (6.81 mL, 4.9 mmol),
diphenylpropylphosphine (dpp, 44 uL, 0.2 mmol) and palladium(II) acetate (44 mg,
0.2 mmol) in dry DMSO (15 mL) in pressure tube was stirred under carbon

monoxide at 75 psi at room temperature for 10 min. After addition of trihexylsilane
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15

20

(52) -ylidenenethyl ]-quinoline-3-carbonitrile Simlar
procedure as described in exanple 14b. was used,
W@ @6023g8 f r om 4- et hoxy- 6- PCT/EP2005/006806
[ 2- met hyl sul f anyl - 4- oxo- 4Ht higgzol - (52) -yl i denenet hyl ]
-qui nol i ne-3-carbonitrile (exanple 14Q),
4-trifluoronethyl - py tidin-2-ylnmethylamne and DIEA to
(gi wel., 4.0 mmol), the mixture was then stirred under carbon monoxide at 75 psi at

th. - 6-[ 4- 2-[ f t hyl 2-
SEMI f(?rgihn ggé.(eqcmrhygq; éxlze to cool to 2%°C%¥1E1ltgerr; extr%ctn% with ethyl

Y OSEOS iy AMOLI A AL AL Srork CallRslibéty Wibhed with a
saatuﬁﬂediayquee{mzsc@umbmaﬁmnaite solutibhyB aaﬁmm)L)@ndmat‘eH{g k 50 mL),

t hyl | b tril
vy S o o et b PR G024 Vo ©
c}ﬂﬁﬁﬂatogﬁﬂﬂiy (%Ikgelfc'kcgﬂléa @W?o@go mesh /o—50% ethyl acetate in hexanes

"sul nyl - 4- ox0- 4H t h. i"azol - ){1 denenet h
—et 0

1r} 39 uning |aff@édei 6'&fﬂb’@ﬁ1 -trlieH@-mekaowpi- @thlo xy]- qumohne 3-
%}g%tggé ?%4%7% %i%t) 0¥ L3RRS AL Lo FAY ltn(}e%'o\i TMHY).

i m dazol -i -yl - et hyl am no) - 4- oxo- 4H-t hi azol - (52) -yl i den

Rq:@gamt h¥£t159<rgﬁé glzlzag];%m% 4C06)1(r0?4?1p1| Eelizlo? (5|Z) enemet%y?] -4-[2~(2-
| thyl)-amno]-4Hth
nlfegg% O)%'yl ;d?dSﬁr] ?el{ng&ﬁeaé L ArBoniARE hy!) - 1-
qui nol | ne-3-carbonitrileSimlar procedure as descri bed
i n exanpl e 14I 1 was used,, starting from 4-ethoxy- 6-
[ 2- met hyl sul f anyl - EEH—t hi azol - (52) -yl i denenet hyl ]
- qui nol i ne- 3- cHy trile

The suspension of 6-formyl-4-[2-(2-methoxy-ethoxy)-ethoxyl-quinoline-3-
carbonitrile (example 28b, 50 mg, 0.17 mmol), pseudothiohydantoin (19.3 mg, 0.17
mmol), and sodium acetate (55 mg, 0.68 mmol) in acetic acid (180 ul.) was stirred at
130°C for 12 h. After cooling to room temperature, water was added. The solid was
collected by filtration, washed with water and dried. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 0%-7% methanol in methylene chloride in 30 min)
afforded 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[ 2-(2-methoxy-
ethoxy)-ethoxy]-quinoline-3-carbonitrile (16.2 mg, 24%) as a slight yellow solid. LC-
MS m/e 399 (MH*).
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(exampl e 14g), pyrazin-2-ylnethylamne and DIEA to
gi ve 4-ethoxy-6-[ 4- oxo- 2-
WO Gwgoexses- 2- yl met hyl ) -ami no] -4H-t1iiazol - ( 52) PgI/EREBNEM6806
et hyl]-quinoline-3- carbonitr48e. LCM5 me 417 (MH)
. Exanple 22
4- Et hoxy- 6-[ 4- oxo- 2-[ (pyri m di n-2-yl net hyl ) - am no] - 4H
t hi azol - (52) - yli denenet higxhmple 2@l i ne- 3-carbonitrile

ﬁ@é?@{lg{c{’lﬁﬁo ;g@ﬁ@ﬁg@}f}gg&&rﬁét%%'-§-c%zé‘x'1&-q‘ﬁ"'i‘r?ohn-4-yloxy}_
[ 2- met hyl sul f gripéridinexpcdiboidhli@add-téadutyl ésdenenet hyl ]

-qui noline-3-carbonitrile (exanple |4g),

pyri m din-2-yl nethyl ami ne and DI EA to give
4-ethoxy-6-[4-oxo-2-[£ 0
pyri m di n-2-yl met hyl }*af’no] - 4Ht hi azol - (52) -yl i denene
triyl]-qunoline+gN rbgnitrile. LGMS me 417 (MH)

. Exanpl e 23 6-[2-(2, 22D uor o- 2- py
tidin-2-yl-ethyl am no)-4-dxo-4H-t hi azol - (52) -

yl i denenet hyl ] - 4- et hoxy- ggwql i ne- 3-carbonitrile
Simlar procedure as des hed i n exanpl e 14b. was
2,2-difluoro-2-pyridin-2-yl-

used, starting from 4-et\wg o
\@-yl i denenet hyl ]
A 49)N__0O
e ne}ﬁd DIEA to
give 6-[2-(2, 2-

[ 2- et byl sul f anyl - 4- oxo-4
-gmol i ne-3-carbonitrile

: . : . & :

Di fl uoro-2-pyridin-2-yl-etliylam no)- 0-4H-th.iazol
-(52)-ylidenenetliyl]-4-

a) Preparation of 4-(3-cyano-6-iodo-quinolin-4-yloxy)-piperidine-1-carboxylic acid

tert-butyl ester
)J\ J<
O O
@)

| \CN
z

N

Similar procedure as described in example 28a was used, starting from 4-hydroxy-
piperidine-1-carboxylic acid tert-butyl ester, 6-iodo-quinoline-3-carbonitrile
(example_14¢) and sodium hydride to give 4-(3-cyano-6-iodo-quinolin-4-yloxy)-
piperidine-1-carboxylic acid tert-butyl ester. LC-MS m/e 480 (MH*).

b) Preparation of 4-(3-cyano-6-formyl-quinolin-4-yloxy)-piperidine-1-carboxylic
acid tert-butyl ester
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etlioxy-gmmoline-3-carbonitrile. LCM nie 466 (M)
. Exanpl e 24
W®2¢08/0@ge$ opr opyl am no- 4- oxo- 4H-t hi azol - ( 52) - yPCTHEPEN® 006806
hyl ] - 4- et hoxy- qui nol i ne- 3-cagbonitrile Simlar
procedure as described in exanple 1411 was used,
starting from 4-et hoxy- 6-
[ 2- met hyl sul f anyl - 4- oxo- 4H-t hi azol - (§Z) - yil i denenet hyl ]
-qui nol i ne-3-carbonitrile (exanpke i ),ﬂ<
cycl opropyl amine and DIEA to give N° O
6-[ 2- Cycl opr opyl am no- 4- oxo-
4H t hi azol - (5Z) -yl i denenet h
rbonitrile. LC

et hoxy- qui nol i ne- 3-ca
) _cNExanple 2
YT 1yl am no] - 4- oxo- 4H-t hi

azol - (52)-ylideneneth
et hoxy- qui nol i ne- 3- car be NTe Sim |l ar procedure as
descri bed in exanple 1411 was used, starting from
4- et hoxy 6-

Sir {ﬁrl[ﬁ%fq lf'lgfagg%gg?ﬁq > 4H ﬁ.ﬁ%lwé ltlad in otnrx] y} é3—cyano—
- = HE ltEA- 1 ,
AR ﬁ%‘z@i;?lﬁﬂiﬂe%?ﬂmm ﬁ%ﬁﬁ‘%‘i%iﬁ*?afe;;‘gm °51)

trqaﬂlyl;azx;lm)a; du@@gﬁh}rﬁpylph@spj@lﬁ@xg Jladiemi(Ha acetate and trihexylsilane to

Ei9E o oMo Bl Bl ged g by

ester] LEMIShinge gB2 (BIL+).

¢) Preparation of 4-{6-[2-amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-3-cyano-
quinolin-4-yloxy}-piperidine-1-carboxylic acid tert-butyl ester

Similar procedure as described in example 28c was used, starting from 4-(3-cyano-6-
formyl-quinolin-4-yloxy)-piperidine-1-carboxylic acid tert-butyl ester, |
pseudothiohydantoin, sodium acetate and acetic acid to give 4-{6-[2-amino-4-oxo-
4H-thiazol-(5Z)-ylidenemethyl]-3-cyano-quinolin-4-yloxy}-piperidine-1-carboxylic
acid tert-butyl ester. LC-MS m/e 480 (MH?).

Example 30
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(piperidin-4-yloxy)-quinoline-
3-carbonitrile hydrochloride

s

CIH
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yl i denenet hyi ] - qui nol i ne-3-carbonitrile Simlar

procedure as described in exanple 14b. was used,
WG t@o6023gs fr om 4- et hoxy- 6- PCT/EP2005/006806

[ 4- oxo- 2-t hi oxo-thi azolidin-(58)-ylidenenethyl]-quinol

i ne-3-carbonitrile (exanple |4g)

(tetrahydro-pyran-4-yl net hyl am ne and DI EA to give
Tm4E6h[(BeyHﬁn{)44—ox«»-4H—thiazol (5Z)-ylidenemethyl]-3-cyano-quinolin-4-yloxy}-

Plb ity G AP e Bt h ks Banode 28, 56 7@ Ay LoD was

1 1@@6&3&@ 7mL) After stlrrmg 30 m1n and removal of the solvent,
0X 0X0 (thiazol Ie%l -4H-t |
et arzwas eé ['Fhmwamwllectaﬂjbmﬁﬁr Wl%]h‘ii muheether and
o# A ? - EHHIFLS )ﬁ@%ﬁifﬁlgﬁg 65%) %ﬂ@ﬁgﬁe{}@]—\ﬁ,@@lperldm-&

ylbﬁy)r@lmxbhﬁms‘ emﬁioniltrﬂe&hydﬂcbchlnr&t@ ILO-BA ny ke iq@en@iHthy | ]
-qui nol i ne-3-carbonitrile (exanmple I4g),

t hi azol - 2-yl net hyl -arnme and DI EA to give

4- et hoxy- 6-[ 4- oxo- 2-

é thi azol - 2-y|l met hyl) - an1n%%%Z%¥Fﬁiazol (52)-ylidenene

¢t eButytmine-3-oxoat dhiazolH(s7)-yiBlevemadtby i 22-ethesyyquinoline-3-

Exanpl e 28 t

6-[ 2- am no- 4- 0x0- 4H-t hi azo?arPg% gl%ﬁ i denenet hyl ]-4-[ 2-(

2- met hoxy- et hoxy) - et hoxy]-qui noline-3-carbonitrile a)
Preparation of

6-i do- 4- [ 2- (2- net hoxy-/t hoxy) - et hoxy] - qui nol i ne-3-carb
onitrileTo the sol
nononet hyl ether (0.

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), tert-butylamine and DIEA to give 6-[2-tert-Butylamino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-ethoxy-quinoline-3-carbonitrile. LC-MS m/e 381
(MHH).
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(10 m.) was added sodi um hydride (0.26 g, 6.4 mol ).

After stirring at roomtenperature for 30 m n,
w®20000a28e1i nol i ne- 3-carbonitrile (exanpl e 1l4c)PCT/ERPIPI5/006806

3.18 mmol) was added to the niyxture. After further

stirring at roomtenperature for 30 mn, ice water was

slowy added to the reaction. The reaction was

extracted with nmethyl ene chloride. The conbi ned

organi c | ayers were successively washed with a

saturated aqueous sodi um Mﬁ‘% e sol ution and
\GalﬁzeCycl@bhﬂ%flQIYl@I‘io—%,‘J@XdlEIﬁtﬁiEﬂ{W%ﬂ-'yliﬁ@ﬁ@@let H4-[2-(2-methoxy-
concentrated in vacuo. Flash chromat ography (Merck

Silica gel 60, v@owkethmﬂr,qum)@lu@%@whnmée tate in

hexanes in 30 mn) afforded 6-iodo-4-[2-(2-

nmet hoxy- et hoxy) - et hoxy] - qui nol i ne-3-carbonitrile (0.59

g, 46% as a light yellow solid. LCGM5s me 399 (MH).

b) Preparati o@‘ N ©

6-formyl -4-[2-( rregfhox - et hoxy) - et hoxy] - qui nol i ne- 3-
carbonitrile A rr{iba c

6-i odo-4-[ 2- (2- met hoxXy-e
bonitrile (exanple |4d)
trethylam ne (6.81 niL, ¢
di phenyl pr opyl phosphi ne 44, uL, 0.2 nmol) and
pal | adiun(11) acetate (42 o?ﬁﬁ«ﬁﬁﬂo’77r4ﬁ§$\DNBO
(15 nmL) in pressure tube Wwas $tirred under carbon
nonoxi de at 75 psi at roomyénperature for 10 mn.
After addition of trihexylsilanétll4 m., 4.0 mmol),
the m xture was then stirred under carbon nonoxi de at
75 psi at

Similar procedure as described in example 28c was used, starting from 6-formyl-4-

oxy) - et hoxy] - qui nol i ne- 3- car
.78 g, 1.96 mol ),
Dl ),

[2-(2-methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile (example 30b), 2-
cyclopropylamino-thiazol-4-one, sodium acetate and acetic acid to give 6-[2-
cyclopropylamino—4—oxo—4H—thiazol—(5Z)-ylidenemethyl]-4—[2—(2—methoxy—ethoxy)~
ethoxy]-quinoline-3-carbonitrile. LC-MS m/e 439 (MH).

Example 33
4-{3-Cyano-6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-quinolin-
4-yloxy}-piperidine-1-carboxylic acid tert-butyl ester
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800Cfor 5 h. The reaction was allowed to cool to 250C

and then extracted with ethyl acetate (2 x 200 nl).
w(ab@eoass ned organi c | ayers were successi vel yP@BEEP®IS/006806

W th a saturated aqueous sodi yzisn bi car bonate sol ution

(3 x 50 nmL) and water (3 x 50 nL), dried over sodium

sulfate, filtered, and concentrated in vacuo. Flash
Sigtilagpaocthuaplag d@wﬁbﬂdiﬁdﬁdaua)lge&@@,s uped 2gartims from 4-(3-cyano-6-

foBy BN oS R Bt R TRy e AT e gmmote 1),

2@%1691@ thiho( &11420194 o84 O@od@@maac\étblté anacabetdc a&i@tigive £-{3-

301 c) Preparation of

cyenpzﬁ &n%@onrqpyéammq-ﬁrca@oﬂc%zw(Béb-brb%wyﬁqhylul fpinelin-4-
ylé:g&p@h%ﬁ@%n%ﬁ%%yaxyﬁk REYrOPRR) SR TEME A 444 BvERS.

6-fornyl - 4-[ 2- (2- met hoxy- et hoxy) - et hoxy] - qui nol i ne- 3-
carbonitrile (exanple 28b,_50 ,  0.17 mol),
pseudothi ohydantoin (19.3 L mol ), and sodi um
£IF R propylathin8-A8x6THR{ )chﬂaﬁolafy%fhd@néﬁb&}ﬂﬂ-ﬁQp‘ﬂ[ﬁérﬂiﬁ%—yloxy)—
stlrred at " 1300Cfor 12 h After "coolin 0_room
tenperature, wat@HNQRRe-SovAsEONTTHLe; SFAT %}ﬁéd%ol | ect ed
by filtration, washed wth water and dried. Flash
chr onat ography (Merck Silica gel 60, 70-230 nesh,
0% 7% et hanol in thyl ene chloride in 30 mn)
af f orded ﬁ 0

6- [ 2- am no- 4- oxo- 4H H\E (52)-ylidenenet hyl]-4-[2-(
2- met hoxyet hoxy) ~ et 3\/1

i noline-3-carbonitrile
(16.2 ng, 24% as a slight | ow solid. LCVS

H—CI

Similar procedure as described in example 30 was used, starting from 4-{3-cyano-6-
[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinolin-4-yloxy}-
piperidine-1-carboxylic acid tert-butyl ester (example 33) and 4N HCl/Dioxane to
give 6-(2-cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-(piperidin-4-
yloxy)-quinoline-3-carbonitrile; hydrochloride. LC-MS m/e 420 (MH*).
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me 399 (MH). Exanpl e 2Q
4-{6-[ 2- Am no- 4- oxo- 4H t hi azol - (5Z) -yl i denenmet hyl ] - 3-¢

wq@ ave/0pse$ol i n- 4-yl oxy}- piperidi ne-i-carboxyl PCT/aR20d5/006806

tert-butyl ester a) Preparatipp of

4- (3-cyano- 6-1 odo- qui nol i n-4-yl oxy) - pi peri di ne-i-carbo
xylic acid tert-butyi ester Simlar procedure as
descri bed in exanple 28a was used, starting from

4- hydr oxypi peri di ne- i-car i cid tert-butyl
ester, 6-iodo-quinoline- S-gMi | e (exanpl e_i4c)
ang-Erhekyd-fp-AiS)dehyéraiyve phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
4- ( 3- cyano- 6-i odg- gmol i n-4-yl oxy) - .
pi peri di ne-i - caVg@%%m@th%]i“@ulﬁlé’i(lpﬁb'ﬁ?%boé‘éttr@?. LC- MBS
me 480 (M#) . b) Preparation of
4- (3-cyano- 6-f ormyl - qui nol i n-4-yl oxy) - pi peridi ne-i-car
boxylic acid tert-butyl esterSinghar procedure as
described in exanpl e 28b yas jised arting from
4- (3-cyano- ) o
6-1 odo- qui nol i n-4-yl oxy) -
tert-butyl ester (exanpl
di phenyl pr opyl phosphi ne,
trihexylsilane to give N
4- ( 3- cyano- 6-f or nyl - qui no A OXY) - pi peri di ne-i-car
boxylic acid tert-butyl ester=/LC-Ms mle 382 (MH). c)
Preparation of

Sithilas piroeeainre 24 dexarikid inhixazaple (51 wagsl isdd netaing frpaB4-ephoxy-6-

[2?%%&3@%'{1 nyi—&{—é;?&%ﬁ—ﬁiﬁg%li-%iZ?—eylfd_e%g{n%%})ﬁ!l—iq%ir?o(ﬂnde—3-carbonitrile
(example 14g), 2-((S)-2-hydroxy-2-phenyl-ethylamine and DIEA to give 4-ethoxy-6-

S carboxyiic acid
tret hyl am ne,
1) acetate and

[2-((S)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-
quinoline-3-carbonitrile. LC-MS m/e 445 (MH?*).

Example 36
4-Ethoxy-6-[2-((R)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-

ylidenemethyl]-quinoline-3-carbonitrile

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), 2-((R)-2-hydroxy-2-phenyl-ethylamine and DIEA to give 4-ethoxy-6-
[2-((R)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-
quinoline-3-carbonitrile. LC-MS m/e 445 (MH*).



Sim | ar procedure as described in exanple 28c was
used, starting from 4-(3~cyano- 6-

wo eooawb2segii nol i n- 4- yl oxy) - pi peri di ne-i - car boxyPCT/ERZ0E 006806
tert-butyl ester, pseudot hiohygantoin, sodium acetate
and acetic acid to give 4-{6-[2-am no-4- oxo-
4H-t hi azol - (52Z) -yl i denenet hyl ] - 3- cyano- qui nol i n-4-yl ox
y}-pi peri di ne-i - car boxyl i & 'ﬂ t3rt - butyl ester.

LC— 480

E/ZE ot Ao RB B b %Péé‘?l (%) ddidensmethyllA-jsgppopoxy-
eru di n- 4- yl oxy) - qui NokjARind-S-aEHRMit{lE! €
hydr ochl ori de Cl HTo
4-{6-[ 2- am no- 4- oxo- 4Ht hi azol - (5Z) -yl i denenet hyl ]-3-c
yano- qui nol i n-4-yl oxy}- piReridine-i-carboxylic acid
tert-butyl ester (exanple : 0.071 mml) was
added 4N HO in di oxane (3 .
and renoval of the solvent, er ﬁés added. The solid
was collected by filtration and washed with ether and
dried to give
6- [ 2- am no- 4- oxo0-4H-t hi az '52) yl i denenmet hyl]-4-(pip
eridin-4- yloxy)-quinoli e 2 ile
hydrochl oride. LC-M5 nfe 48

a) Preparation of 4-isoproxy-6-iodo-quinoline-3-carbonitrile

PN

! xo-ON

~

N

To the suspension of 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14c, 3 g,
9.55 mmol) in anhydrous isopropanol (60 mL) was added sodium isopropoxide (3.2
g, 38.2 mmol). The mixture was heated to 120°C under a pressure tube and stirred
for 7 h. After cooling to room temperature, the ice water was added. The solid was
collected by filtration, washed with water and saturated sodium carbonate and dried
to obtain 4- isoproxy-6-iodo-quinoline-g-carbonitril (1.63 g, 51%) as a yellow solid.
LC-MS m/e 339 (MH*).

b) Preparation of 4-isoproxy-6-formyl-quinoline-3-carbonitrile
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Sim | ar procedure as described in exanple 1411 was
used, starting from 4-ethoxy- 6-

WO 200603898 sul f anyl - 4- oxo-4H-t hi azol - (52Z) - yl i dePeTBPivg$/$06806
-qui noline-3-carbonitrile (exagple |4g),
tert-butylam ne and DI EA to give
6-[2-tert-Butyl am no-4~o0xo-4Ht hi azol - (
5Z) -yl i denenet hyl ] - 4- et hoxy- qui nol i ne-3-carbonitrile.
LC-MS nfe 381 (MH) . Exanple 32 J\
6- [ 2- Cycl opr opyl ami no- 4- oxo- 4Ht Kd
hyi]-4-[2-(2-nmet hoxye CN
et hoxy] - qunol i ne- 3- carboni 3 il ar procedure as
descri bed in exanple 28c wg g starting from
6-fornyl - 4-
[ 2- (2- met hoxy- et hoxy) - et hoxy] - qui nol i ne-3-carbonitrile
(exanpl e 30b), 2- cyclopropyl am no-thi azol - 4-one,

Aﬁ%@ﬁr ﬁsisgtﬁfe‘??%qg'%ﬁet rindf d : Oﬂ?ongrlkﬂ (Lagrﬁghee?fm| yL8 4-14
ménd1¥; teShyRirhRe)(1 Q}é;hfﬁ]&)’io .35 mmol) dlphel{/lglpropylz{)hos%hme (dpp, 95 uL,

et hoxyb qum)l i ne-3-carbonitril
0.gx aamiod) and palladium(II) acetate (0. 093 g, 0.41 mmol) in dry DMSO (40 mL) in

péﬁ%lﬁg&é@%ﬁ% ysﬁr% ﬁ%@&: c%_&’%r?ﬂldﬁ%m‘dﬁeoﬁ(tom%ltalﬂ 538 rehmpltature for

16tmih oAfiter addieiondifriiethiexylsil drox@el. 9 3¢ 83 el btlteyixture was then

stgrét glglgg}égl:a? %ﬁgrrggggﬁag @g %@ gwgﬁ%tr%o %dfor 4 }?X’?ﬂgreac%on was allowed to

cdd? rt{i'}ibu(? %qna@héﬁ] e iRy ﬂphfé%ssy@h@@h1brfa@r(aqe%d fMIdCthe

ter ester exarrp

C(ﬁnbmekia}rgamcl laydra overbisacmisitelyveashed avithra agitrated appous sodium

blcar toln%tg golutlon (glx 50 mﬁ) and water (3 x 50 mL), dried over sodium sulfate,

azol - (52) -yl i denenet

filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 0%-50% ethyl acetate in hexanes in 40 min) afforded 4-isoproxy-6-
formyl-quinoline-3-carbonitrile (0.48 g, 48%) as a white solid. LC-MS m/e 241
(MH?Y).

¢) Preparation of 2-cyclopropylamino-thiazol-4-one

D-u%’:jo

Similar procedure as described in example 1f was used, starting cyclopropylamine,
rhodanine (2-thioxo-thiazolin-4-one) and DIEA to give 2-cyclopropylamino-thiazol-
4-one. LC-MS m/e 157 (MH®).

d) Preparation of 6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-

isopropoxy-quinoline-3-carbonitrile
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cyano- 6-[ 2- cycl opr opyl am no- 4- oxo-4H-t hi azol - (52)-ylid
enenet hyl ] - qui nol i n-4- vyl oxy}-pi peridine-i-carboxylic
wa@eood/oomes - butyl ester. LCG-Ms me 520 (M) . BXBERP1085/006806
34 6
6- (2- Cycl opr opyl am no- 4- oxo- 4lzl-t hi azol - 5-yl i denenet hyl
)-4-(piperidin-4-yloxy)- quinoline-3-carbonitrile;
Thwsixspehﬁoniaﬂ q—JSDprdxyF6—;50nng]dqumohaed}esa:nhohﬂn}ﬂé fexample 37b, 50
B st art no- 6-
m 5 80 Ernp Do Py e Ebne 4Rl e (BN S nere e 021

mhio‘lﬂéz![hdl Sbdiufir XéPAe} (680 ﬁﬁgr b@g]ﬁnholq WRPYTdECforGbonin. To the
tert-butyl ester (exanple 33) and 4N HC /D oxane to
a ve golution was added acetic acid (0.12 mL). The mixture was heated to 130 °C

fof %\ﬂ\éf cOR dr?%’é’d 1%'8‘!1? Qelﬁygﬁ?u Aél'_hdrl@i Witexgw% Pﬂ&?& nﬁ{epéﬂhd was

eri quno car
coﬂydleddjyl fﬂtnadma iw@s]hﬁ with waier éNﬁi-tI)nedEFb&nhl clﬁn‘omatography (Merck
Sl]gCEM_Et F—Z}Z(eé%gshzot’}y%%xr%e% Pr}/ }net }Epe/ng c lor1de4in%)€) min)

afbdrige Eeﬂﬁeé}tﬂéﬂro 'onf—o%bgﬁ‘ibcﬂﬁizb[—'(éﬁ) \Ag'l(i@ﬂe?ﬁethylj 4-

procedur e "as ‘de crl ed I n exanp
isepropokyrguindines3snnoxgitdle (58 mg, 73%) as a light yellow solid: LC-MS m/e

%@Eﬁg?yl sul fanyl - 4- oxo- 4H-t hi azol - (5Z) -yl i denenet hyl ]
3 ‘ine-3-carbonitrile (exanple I4g),

2-((S) - 2- hydr oxy- 2- phenyl - et hyl ami ne and DI EA to give
4- et hoxy- 6-

[2-((S)-2-1iydroxy-2-pl i er§#amRleA8nm) - 4- oxo- 4H- triia
L%l g\z/égﬁ;}m}ﬂ' gﬁ? ?ﬁ%ﬂiﬁ‘zlﬂ—(%' LGt hFIBL LB d:E-quinoline-3-

carbonitrile

Y

The suspension of 4-isoproxy-6-formyl-quinoline-3-carbonitrile (example 37b, 100
mg, 0.42 mmol), pseudothiohydantoin (65 mg, 0.42 mmol) and sodium acetate (137
mg, 1.66 mmol) was stirred for 10 min. To the above solution was added acetic acid
(0.2 mL). The mixture was heated to 130 °C for 1 h. After cooling to room
temperature, the ice water was added. The solid was collected by filtration, washed
with water and saturated sodium carbonate and dried. Flash chromatography (Merck
Silica gel 60, 230-400 mesh, 0%-10% methanol in methylene chloride in 30 min)
afforded 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-
3-carbonitrile (71 mg, 50%) as a light yellow solid: LC-MS m/e 339 (MH*).
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Exanpl e 6

4- Et hoxy-6-[ 2- ((R) - 2- hydr oxy- 2- phenyl - et hyl am no) - 4- ox
W@20bblooiseazol - (52) - PCT/EP2005/006806

ylidenenet hyl ] -qunoline-3-carbgnitrile Simlar

procedure as described in exanple 1411 was used,

starting from 4-et hoxy- 6-

[ 2- met hyl sul fanyl - 4- oxo- 4HEtample@o ( 52) -yl i denemet hyl |

i ne a nitri ),
6B RPIBE - BB ST PR AT 4o e gy guinoline-
4- et hoxy- 6- Fcarbonltrlle _
[ 2- ((R) - 2- hydr oxy- 2- phenyTl - et hyl anmi no) - 4- oxo- 4H-t hi azo
| -(5Z)-ylidenenetliyl]- quinoline-3-carbonitrile.
LC-MS nfe 445 (M) . Exanple 37
6- [ 2- Cycl opr opyl am no- 4- oxt4
t hyl ] -4-i sopropoxyqui nol i ne-
Preparation of
4-i soproxy- 6-i odo- gmol ne- t-carbonltrlle To the
suspensi on of 4-chl oro-6-isdo-quinoline-3-carbonitrile
(exanmple 14c, 3 g 9.55 mq drous i sopropano
(60 nm.) was added sodium (3.2 g, 38.2
mol ). The m xture was hea £d 1 12 OCunder a pressure
tube and stirred for 7 h . ‘tle! Qoling to room
tenperature, the ice water was addedy The solid was
collected by filtration, washed mnth wat er and
saturated sodi um carbonate and dried to obtain 4-

a élzr%gﬁ ﬁn of zg g@%ﬂ?ﬂ&%ﬂﬁﬁﬁ%—‘i@&@—%ﬁﬁéﬁﬂe—é%ﬁ@@oﬁtriﬁl%

K

I \CN

Nt]iiazol-(52)-ylidenene
fpaFmﬂpitrile a)

~

N

To the solution of 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14¢, 1.0 g, 3.18
mmol) in anhydrous DMF (1 mL) and DIEA (1.67 mL, 9.54 mmol) was added 2-
methyl-2-propanethiol (0.72 ul, 6.4 mmol). The mixture was stirred at room
temperature for 4 h. The reaction was extracted with methylene chloride (2 x 100
mL). The combined organic layers were successively washed with water (3 x 50 mL),
dried over sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 70-230 mesh, 0%-50% ethyl acetate in
hexanes in 30 min) afforded 4-tert-butylsulfanyl-6-iodo-quinoline-3-carbonitrile
(0.57 g, 48%) as a white solid. LC-MS m/e 369 (MH™*).

b) Preparation of 4-tert-butylsulfanyl-6-formyl-quinoline-3-carbonitrile
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LCMS nmfe 339 (M#) . b) Preparation of
4-i soproxy-6-formyl-quinoline-3-carbonitril eAm xture
W@R004/00282%r OXY- 6- i 0do- qui nol i ne- 3-car boni tri | ePCEER20PH/@6806
37a, 1.4 g, 4.14 mol ), trethyi8amne (1.43 nlL, 10.35
nmol ), di phenyl propyl phosphi ne (dpp, 95 uL, 0.41 nmol)
and palladiun(ll) acetate (0.093 g>O-4i mmol) in dry
DMSO (40 nlL) in pressure tube was stirred under carbon
nonoxi de at 75 psi at room t enper aLufe for 10 mn.
After addition of trihexylsilane $2. m., 8.3 mmol),
the mxture was then gjjjered under cagkon nonoxi de at
70 psi at 800Cfor 4 h. The | was allowed to
cool to 250C and then extr wi £h net hyl ene
chloride (2 x 100 nlL). The cotfbi m¢d organic | ayers
wer e successi vely washed with a saturated aqueous
sodi um bi carbonate solution (3 x 50 nL) and water (3 X

SO S R B b iR e
blﬂyﬂsmIﬁngBB—ﬁﬂo— noHﬁ@gﬂmbonﬁﬁﬁé@%aﬁiﬂw Bodl; eteth@ahiine,

40 fforded_4-isop - 6-
d@@ﬁwnlm qﬁbpﬁ%ns (dmp; mﬂa@mr@ﬂ&m@t@, cabgn mengxide and
) { K
B g S s e torml g hBRAE S Lol LS
Hdegvl(hﬁﬂﬂtn exanple i f was used, starting
cycl opropyl am ne, rhodani ne (2~th|oxo~thiazolin-4-one)
and DI EA to give 2-cycl opropyl am no-thi azol -

c) Preparation of 6-[2-amino-4-o0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-tert-

butylsulfanyl-quinoline-3-carbonitrile

Similar procedure as described in example 38 was used, starting from 4-tert-
butylsulfanyl-6-formyl-quinoline-3-carbonitrile (example 39b),
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-tert-butylsulfanyl-quinoline-3-carbonitrile. LC-MS
m/e 369 (MH™).

Example 40
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-tert-butylsulfanyl-quinoline-

3-carbonitrile
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4-one. LC-M5s me 157 (MH) . d) Preparation of

6-[ 2- cycl opropyl am no- 4- oxo- 4H-t hi azol - (52) -yl i denenet
W g00pA0d2828 sopr opoxy- qui nol i ne- 3-car boni tri | e ThRCT/EP2005/006806

suspensi on of 79

4-i soproxy-6-fornyl -quinoline-3-carbonitrile (exanple

37b, 50 ngy, 0.21 mmol),

a) Prapairaiion py 1 dsd propytsudfzoyl-8-iode-quéxaind-g-@rbonidales

ng, 0.21 nmmol) and sodium acetate (68.2 ny, 0.83 nmol)

was stirred for 10 mn. To the aboye solution was

added acetic acid (0.12 nL). Th?§ ture was heated to

130 OC for 1h . After cooling tdf roomtenperature, the

ice water was added. Thé<sokid g

filtration, washed with wg dried. Flash

chromat ography (Merck Silica_gel £0, 230-400 nesh,

0% i 0% net hanol in methyl en€ chi™ride in 30 ni n)

af f orded

6- [ 2- cycl opr opyl am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet

Shiutilhr Arocedars 2P@eatribed iR kkaph: $oH Rashitdd |s@a1‘t% f88m 4-chloro-6-
.73% as_a light yellow solid: LCMs me 379 ( ) -, )
iqdoafipinelizg-3-carbonitrile (example 14c), DIEA and 2-propanethiol to give 4-

D R Ry S T R

4-1i soproxy-6-formyl -qui noline-3-carbonitrile (exanple

b PRepites Ok dscerarT Aieabbodopmydultolhe s cafbonitite

A

OHC xCN

~

N

Similar procedure as described in example 37b was used, starting from 4-isoproxy-6-
iodo-quinoline-3-carbonitrile (example 40a), trethylamine,
diphenylpropylphosphine (dpp), palladium(II) acetate, carbon monoxide and
trihexylsilane to give 4-isopropylsulfanyl-6-formyl-quinoline-3-carbonitrile. LC-MS
m/e 257 (MH*).

¢) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-
isopropylsulfanyl-quinoline-3-carbonitrile

Similar procedure as described in example 38 was used, starting from 4-
isopropylsulfanyl-6-formyl-quinoline-3-carbonitrile (example 40b),
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-isopropylsulfanyl-quinoline-g-carbonitrile. LC-MS
m/e 355 (MH?).
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ng, 1.66 mmol) was stirred for 10 mn. To the above
sol ution was added acetic acid (0.2 nL). The m xture

wor®eheneed to 130 OC for 1h. After cooling toPCDER2005/006806

tenperature, the ice water wagcadded. The solid was
collected by filtration, washed with water and
saturated sodi um carbonate and dried. Flash

chromat ography (Merck Sili Ezamgle 0, 230- 400 nesh,

g?ﬁ%ﬁ%ﬁ@f—% }%roixgm%?}tlyqyé-rer{ﬁh}glb}lnporﬂy?fm{n%)§4Qo>rg1)—r1})H—thiazol—(5Z)—
6-[2-an1noyﬁd@ﬁ@négh&phag@¢nﬁﬁ&y«%ﬁﬁdmﬂﬁgakﬁwbﬂﬂfﬁéSOD

ropoxy- qui noli ne- 3-carbonitrile (71 ng, 50% as a
l'ight yellow solid: LC-M5 nmle 339 (M+) . Exanple Q

6- [ 2- A”MD- 4- 0x0- 4H-t hi azol - (5Z) -yl i denenethyl ] -4-tert-
but yl sul f anyl - qui nol i ne- 33ugra<?itril PHPr epar ati on
of N
4-tert-Butyl sul fanyl - 6-i odo-gti&ol ifhe- -carbonitrile
To the sol ution of
4- chl oro- 6-i odo- qunol i ne- 3-\carbonitril'e (exanple 1l4c,
1.0 g, 3.18 mmol) in anhydrogs DVF (I nL) and DI EA

(1.67 nmL, 9.54 mol) was g o)
met hyl - 2- pr opanet hi ol (0. 72 .WI). The m xture

forl4 h . The reaction
| ofkde (2 x 100 ni).

was stirred at roomtenper atur
was extracted wi th nethyl ene

The conbined organic |ayers were sullcessively washed

with water (3 x 50 nL), dried over sodiumsulfate,

f 1 L kLt 8d, o0 10 . i -
o] 8t hn B0LRARERAL B Pl OGRS (o) tdenemety
quireloes3=tagtonarde at e i n

N @)
—
ST
O
N\IAY

CN

The suspension of 4-isoproxy-6-formyl-quinoline-3-carbonitrile (example 37b, 290
mg, 1.21 mmol), rodahnine (2-thioxo-thiazolin-4-one) (161 mg, 1.21 mmol) and
sodium acetate (397 mg, 4.84 mmol) was stirred for 10 min. To the above solution
was added acetic acid (0.73 mL). The mixture was heated to 130 °C for 2 h. After
cooling to room temperature, the ice water was added. The solid was collected by
filtration, washed with water and dried to obtain 4-isoproxy-6-[4-oxo-2-thioxo-
thiazolidin-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile (0.4 g, 88%) as a yellow
solid. LC-MS m/e 356 (MH*)
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hexanes in 30 m n) afforded
4-tert-butyl sul fanyl - 6-i odo-qui nol i ne-3-carbonitrile
W@ 2006002328 48%) as a white solid. LC- M5 mle 369PCTVER005/006806
b) Preparation of 81
4-tert-butylsu.lfanyl -6-fornyi-quinoline-3-carbonitril
eSim | ar procedure as described in exanple 37b was
blReparaiar of agsdproxry-6-fentdihylytifanflapykeo-4H-thiazol-(5Z)-
6: 1 odo-guinol.i ne-3-carponitrile (exanple 39a),
yl{@@?ﬁmtgﬁb@IHQQWQﬁﬂrg?%?{%hosphi ne (dpp),
pal | adiunm(l1) acetate, carbon nonoxi de and
trihexylsilane to give
4-tert-butyl sul fanyIR6-fQﬁ
. LCM5S me 271 (MH)g—)
6-[ 2- am no- 4- 0xo- 4H-t hi azg 57Z)-ylidenenethyl]-4-tert
but yl sul fanyl - qui nol i ne- cﬁ bonitrile Simlar
procedure as described in exanpl e 38 was used,

starting from4-tertbutyl su

Cqui nol i ne-3-carbonitrile
Pfeparation of

I
6-f or nyl - qui nol i ne- 3- car bon e (Qj(arrpl e 39b),
pseudot hi ohydant oi n, sodi um aget afye a acetic acid to
gi ve 6-[2-am no-4-oxo-4Ht hi azgl - (j5Z) -yl i denenet hyl ]
-4-tert-butyl sul f anyl-qui nol ime«3-ggybonitrile. LC M
nme 369 (MH) . Exanple 40
6- [ 2- Ami no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-tert
- hut yl sul fanyl - qui nol i ne- 3-carbponitril ea). Preparation
Tot %gqsgswleﬁﬁfﬁuxspaww:@I%af@:a—&ﬁwrﬁhéa@ilémgﬁ-?ﬁé@r@methyll-

quinoline-3-carbonitrile (example 41a, 0.41 g, 1.14 mmol), iodomethane (0.14 mL,

2.3 mmol) and DIEA (diisopropylethylamine) (0.3 mL, 1.7 mmol) in anhydrous
ethanol (4 mL) was stirred at room temperature for 24 h. After adding water (50
mL), the solid was collected by filtration, washed with water and dried to give 4-
isoproxy-6-[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carbonitrile (0.26 mg, 62%) as a yellow solid. LC-MS m/e 370 (MH*)

c¢) Preparation of 6-[2-((R)-1-hydroxymethyl-2-methyl-propylamino)-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-carbonitrile

The suspension of 4-isoproxy-6-[ 2~-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile (example 41b, 37 mg, 0.1 mmol), (R)-(-)-2-
amino-3-methyl-1-butanol (20 mg, 0.2 mmol) and DIEA (diisopropylethylamine)
(0.052 mL, 0.3 mmol) in acetonitrile (2 mL) was stirred under at 75°C for 4 h. After
cooling to room temperature, Flash chromatography (Merck Silica gel 60, 230-400
mesh, 0%-5% methanol in methylene chloride in 30 min) afforded 6-[2-((R)-1-
hydroxymethyl-2-methyl-propylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-
isopropoxy-quinoline-3-carbonitrile (25 mg, 60%) as a light yellow solid: LC-MS m/e
425 (MH?).
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Sim | ar procedure as described in exanple 39a was
used, starting from 4-chl oro- 6-

w0 ederpsesiol | ne- 3-carbonitrile (exanpl e 14c), BUHAPZNH006806

2-propanethiol to give 4- 82

i sopropyl sul fanyl - 6-i odo-qui nol i ne-3-carbonitrile.
LC-Ms mle 355 (M+H) . b) Preparation of

4 |sopropylsulfanyl 6- f or nZkagplepd i ne- 3-carbonitrile

aiai(ke %%?;ﬁg%mﬂfécr POk 5?0""4 Shidvzol- (52 ylidenemethyl]-
i odo- qU|noI|ne 3-
trethyl am ne, di p gﬁgjro ycbﬁﬂosp i'ne ?ﬁﬁgﬂe

pal | adiun(11) acetate, carbon nonoxi de and
tri hexylsilane to give

4-isopropyl sul fanyl - 6-fornyl - qui nol i ne
LC-MS me 257 (MH). c) Pre

QHcarbonitrile.

6- [ 2- am no- 4- oxo- 4H-t hi azol - lid hyl ] - 4-
I sopropyl sul fanyl - qui nol i ne- 3 0{2' 3 m | ar
procedure as described in e#npbe 3

starting from 4-
i sopropyl sul fanyl - 6-f or myk=0ui nol i ne-3-carbonitrile
(exanpl e 40b), pseudot hi g ant oi n, sodi um acetate and
acetic acid to give 6-[2-2yN0~4 Ht hi azol - (
5Z)-ylidenenetliyl]-4-i sopropyl| ul f anyl - qunol i ne- 3- car
bonitrile. LC-M5 nmfe 355 (M%)-8q Exanple 41

Ny

Similar procedure as described in example 41c was used, starting from 4-isoproxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 41b), (R)-2-hydroxy-1-phenyl-ethylamine and DIEA. After the reaction was
completed, the solid was collected by filtration, washed with a little bit of acetonitrile
and dried. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 0%-5%
methanol in methylene chloride in 30 min) afforded 6-[2-((R)-2-hydroxy-1-phenyl-
ethylamino)-4-oxo-4H-thiazol~(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-
carbonitrile. LC-MS m/e 459 (MH*).

Example 43
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2,2-trifluoro-ethoxy)-

quinoline-3-carbonitrile

a) Preparation of 6-iodo-4-(2,2,2-trifluoro-ethoxy)-quinoline-3-carbonitrile
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6-[2-((R)-i-Hydroxynet hyl - 2- met hyl - pr opyl am no) - 4- oxo-
4H-t hi azol - (52) -

w@Q iodemspet hyl | - 4-1 sopr opoxy- qui nol i ne- 3- car boPCT/EP1085/006806

a) Preparation of 83

4-i soproxy- 6-[ 4- oxo- 2-t hi oxo-thi azolidin-(5Z)-ylidenem
ethyl]- quinoline-3-carbonitrile The suspensi on of
4-isoproxy-6-forny|-quinoIine-31§ anitriIe (exanpl e
37b, 290 ny, 1.21 nmol), rodahn
(2-thioxo-thiazolin-4-one) (161 ng, 1.21 mmol) and
sodi um acetate (397 ny, 4.84 ani was stirred for 10
mn. To the above solution was gdded acetic acid (0.73
m.). The m xture was hebtedx 3Q BeNfor 2 h . After
cooling to roomtenperatu he i1jce water was added.
The solid was collected b at’i on, washed with
water and dried to obtain
4-1 soproxy-6-[4-oxo-2-thi oxot hi azol i di n-(

5Z) -yl i denenet hyl ] - qui nol i ne-3-carbonitrile (0.4 g,

TES %mai%)ng:t)f)se%ﬁw}@dﬁd@.mb%, M 61%,e1936mnt i) 8hhydrous THF (90 mL)
reparation o

was ﬁgﬁﬁﬁ&t yoguy temparatire fox 3@ pringTe ik ahpvajolylion wagypdded 4-

CMBEQ—%%%LMH)HHQ%QEé&%ﬁﬁiﬁ@(@ﬁﬁiﬁlé b€ 3@ d.B8mmol). The mixture

suspensi on- o
was sHopdat yoor| mpeyaidire fiooxb- The reaotipoiwas(exmacied withenethylene

P T Uobts T b
whtbr (8ops@pil) eyl avengddi(ith shilfite, flltefe@@ld coritentrated in vacuo.

anhydr ous
Flash%hromatography (Merck Silica gel 60, 70-230 mesh, 0%-50% ethyl acetate in

hexanes in 30 min) afforded 6-iodo-4-(2,2,2-trifluoro-ethoxy)-quinoline-3-
carbonitrile (1.67 g, 45%) as a white solid. LC-MS m/e 79 (MH*).

b) Preparation of 6-formyl-4-(2,2,2-trifluoro-ethoxy)-quinoline-3-carbonitrile

Fj/F
o

OHC - CN
b,

N

Similar procedure as described in example 37b was used, starting from 6-iodo-4-
(2,2,2-trifluoro-ethoxy)-quinoline-3-carbonitrile (example 40a), trethylamine,
diphenylpropylphosphine (dpp), palladium(II) acetate, carbon monoxide and
trihexylsilane to give 6-formyl-4-(2,2,2-trifluoro-ethoxy)-quinoline-3-carbonitrile.
LC-MS m/e 281 (MH*).

c) Preparation of 6-[2-amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl}-4-(2,2,2-

trifluoro-ethoxy)-quinoline-3-carbonitrile
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ethanol (4 nmL) was stirred at roomtenperature for 24
h . After adding water (50 nL), the solid was

wa@odobmexsesl by filtration, washed wi th water anPCHEP®A5/006806
to give 4- 84
I sopr oxy- 6-[ 2- net hyl sul f anyl - 4- oxo- 4H-t hi azol - (52) -yl i
denenet hyl ] - qui nol i ne-3- carbonitrile (0.26 ny, 62%
as a yellow solid. LCM nle 370 (M) c) Preparation

Si@hias nypgsdees lesshet I Peommpleaf ves Py SFERG rom didprmyl-4-

(AphirEEMrotethoxy)-quinoline-3-carbonitrile (example 43b), o
5Z) -yl.i denenet hyl (jl; 4-i sopropoxy-qui nol i ne-3-carbonitri
PsesidpHEoBydantaE, AU acetate and acetic acid to give 6-[2-amino-4-oxo-4H-

o e T Gt 5 R b 3 o, Le-
M¥/myg 370 (MHYol ), (R)-(-)-2- am no-3-nethyl -i-butanol

(20 mg, 0.2 mml) and DI EA (diisopropyl et hyl am ne)
(0.052 nL, 0.3 mmol) in acetonitrile (2 nm.) was

stirred under at 750Cfor 4gQampRfigr cooling to room
tenperature, Flash chromatography (Merck Silica gel
606-[23(@&@11%@%-1@1@@5%1@10&%@:0% -teinngl @7e-ydidenempghyl]-4-
in 30 mn) aff - | ro t hyl

2-nmet hyl - pr opyﬁg(gﬁerg)é)?’ I%ﬁfg&&ﬁﬁw_n%i?xg—z%%a tf??i denenet
hyl]-4- isopropoxy-quinoline-3-carbonitrile (25 ng,

60% as a light yellow solid: LC-MS nie 425

(M#) . Exanpl e 42
6-[2- ((R)-2-Hydroxy-i-phep I-eNthyI am no) - 4-oxo-4H-tlii

azol - (52) -yl idenemnet hyl ] -
proyTey” o

4-i sopropoxy- qui nol i ne- 3-

NN

Similar procedure as described in example 41c was used, starting from 4-isoproxy-6-
[2-methylsulfanyl-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 41b), 2,3-dihydroxy-propylamine and DIEA. After the reaction was
completed, the solid was collected by filtration, washed with a little bit of acetonitrile
and dried. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 0%-5%
methanol in methylene chloride in 30 min) afforded 6-[2-(2,3-dihydroxy-
propylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropylsulfanyl-quinoline-
3-carbonitrile. LC-MS m/e 429 (MH*).
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Sim | ar procedure as described in exanple 41c was
used, starting from 4-isoproxy- 6-

WO 2000003898 sul f anyl - 4- oxo-4H-t hi azol - (52Z) - yl i deP€TBP1v9$/906806
-qui nol i ne-3-carbonitrile (exggple 41b),
(R) - 2- hydroxy-i-phenyl -ethyl am ne and DI EA. After the
reacti on was conpleted, the solid was coll ected by
filtration, washed with a little bit of acetonitrile

and dried. Flash chromatography, (Merck Silica gel 60,
230- 400 nesh, 0% 5% net ha%ﬁﬂﬁ% hyl ene chloride in

30 n’61[)2-Aﬁﬁﬂéii@@xo-4H-thiazol—ﬁ5Z)—y1iden,emethyl]-4-(2,2,2—triﬂuoro—1—
6-[2- ((R) - 2- hydroxy-i - phenyl et hyl ani no) - L

4- oxo- 4H t hi BEBprorosmthyl-plesehatinelineasicedhpemipaley - qui n
oline-3- carbonitrile. LGM nme 459 (M#) . Exanple 4
6-[ 2- Am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] -4-(2, 2
,2-trifluoro-ethoxy)- qui ndﬂhﬁgsF- -caero'l_ni trile a)

Preparation of N___g
6-10do-4-(2,2,2-trifluofo-efhdxy)-yqunoF me- 3-carbonitri
| eThe sol ution of sod pydri de (Ho% 0.76 g, 19.1
mmol ) in anhydrous THF (90 nL) was[ stiremd at room
tenperature for 30 m n. Toslhesaboxg 86l uti on was
added 4- chl oro-6-i odo- qui ng
(exanple 14c, 3 g 9.55 mol e
at roomtenperature for 1h . The Meacti on was
extracted with pethyl ene chl orideg@éx 100 n.). The . .
a)dURBAFI IR0 1{Pe 3-thislueraucisERromehyleetheyy nfiginoline-3-
cafﬁ{aﬁﬁriﬁeg x 50 mL), dried over sodium sulfate,
ITtered, and concentrated in vacuo.

AN
=

To the suspension of 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14c¢, 3.14 g,
10 mmol) and potassium carbonate (5.5 g, 40 mmol) ih tetrahydrofuran (10 mL) was
added 1,1,1,3,3,3-hexafluoro-propanol. The mixture was stirred at room temperature
for 2 days. After adding water, the solid was collected by filtration and washed with
saturated sodium carbonate and water, and dried to give 6-iodo-4-(2,2,2-trifluoro-1-
trifluoromethyl-ethoxy)-quinoline-3-carbonitrile (3.7 g, 83%) as a brown solid. LC-
MS m/e 447 (MH*).

b) Preparation of 6-formyl-4-(2,2,2-trifluoro-1-trifluoromethyl-ethoxy)-quinoline-3-

carbonitrile
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FI ash chromat ography (Merck Silica gel 60, 70-230
mesh, 0% 50C% et hyl acetate in hexanes in 30 mn)

W@t doerosas PCT/EP2005/006806
6-i0do-4-(2,2,2-trifluoro-ethggg)-quinoline-3-
carbonitrile (1.67 g, 45% as a white solid. LCM nie
379 (MH) . b) Preparation of
6-fornyl-4-(2,2,2-trifluoro-et Roxy)~
itrile Simlar procedure as degcri be
was used, starting from 6-i od0-
(2,2,2-trifluoro-ethoxy)-quinoli
(exanmpl e 40a), trethylamne, dip
(dpp), palladiunm(ll) ext#tat
tri hexylsilane to give
6-fornyl-4-(2,2,2-trifl uor
itrile. LCGMS me 281 (MH) Prepar ati on of
6- [ 2- am no- 4- oxo-4H-t hi azol - (52Z) -yl i denenet hyl ]-4-(2, 2
, 2- trifluoro-ethoxy)-quinoline-3-carbonitrileSimlar

Sﬁhﬂ@ﬁp‘ﬂdc@dﬁﬁe @kﬁ@é‘d’cﬂb@d ih Bx2XPIPL R8s weed, YeReing from 6-iodo-4-

starti from6-fornyl-4-
(22,2 trilly nor1~@aﬂ50’arn@t>hy}-e§m%1quh%olgl%arqa@b@mmlee(example 452),

KBRS e S ANEET 10 SAEERLSE o

nfofoxydd atehbnledxylsilape4o gve 6-formyl-4-(2,2,2-triflnoro-i-trifluoromethyl-

'ﬂn,ogy trLfIJuor_o_ et!hoxylgqﬁgrﬁjsnrg/gsggr(ﬁ%l trile. LCVMS

6-[2-(2,3-D hydroxy propyl am no) - 4- oxo- 4H t hi azol - (52)

| i denenet hyi
) reparation of 6-[2- ammo -4-0x0-4H-thiazol-(5Z)-ylidenemethyi]-4-(2,2,2-

qui nol i ne- 3-car bon
d in exanple 37b

enylp/rnpyl phosphi ne
Qon-Aonoxi de and

trifluoro-1-trifluoromethyl-ethoxy)-quinoline-3g-carbonitrile

Similar procedure as described in example 38 was used, starting from 6-formyl-4-
(2,2,2-trifluoro-1-trifluoromethyl-ethoxy)-quinoline-3-carbonitrile (example 45b),
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl}-4-(2,2,2-trifluoro-1-trifluoromethyl-ethoxy)-quinoline-
3-carbonitrile. LC-MS m/e 447 (MH").

Example 46
6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutyl-quinoline-3-

carbonitrile

a) Preparation of 4-(2-cyano-2-ethoxycarbonyl-vinylamino)-benzoic acid ethyl ester
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i sopropyl sul fanyl - qui noli ne-3-carbonitrile Simlar
procedure as described in exanple 41c was used,

WG t@e6023g8 f rom 4-i sopr oxy- 6- PCT/EP2005/006806
[ 2- met hyi sul f anyl - 4- oxo- 4Ht hgazol - (52) -yl i denenet hyl ]
-qui noline-3-carbonitrile (exanple 41b),

2, 3-di hydr oxy-propyl am ne and DI EA. After the reaction
was conpleted, the solid was colleced by filtration,
washed vvithalittl%t'cof aeed trile and dried.

Fl ash chr omat ogr aphy r i ca @0, 230-400
nmesh, 0% 5% net hanol in net gne d loride in 30 mn)
af forded 6-[2-(2, 3-di hydr oxXypFopy anmo) -

4- oxo-4Ht hi azol - (5Z) -yl i denenet iyi ] - 4-i sopropyl sul fan
yl -qui noline- 3-carbonitrile. LCM nie 429 (MH)

. Exanpl e 4

Tlge" é‘ﬁ){t’rﬁﬂz p I‘;etﬁyf? : F%)fot} ééhég ;QL,VA.E%%‘S %Hrbtﬂgzl] c'y%.h&gcetate (21.3

mée&} baxiybljui dvetic aahPdride PO ML) Weas hgated apagcau'ﬁon ofor 5h. After
6-10do-4-(2,2,2-trifl r0|-tr|fluoron$thl-et é g
CqOMEEitAE0SM CHIRSERTULE; 108 sphyenh was demones! gRdsF reduced pressure to

glg %Hy@ Qq%é o?'@fweﬂg{laﬁ@ B IlB%o‘hﬁ' (L8, 5‘(5§X@4m4)e l4c,

assi u carbonate
nnDI) i h tetrahydrofuran (10 nL) was added

fl i '
 rifie 3 0T AtanRL aflReaRS s Bl Sittrtiimdy
amﬂicﬂfenzblb%cﬁpéﬁh?l w@sr 0. ecd ad nwl) Wdstheatddm BocdC for 2h, detected

washed w th
by HPLC. After cooling to room temperature, the reaction mixture was dried under

reduced pressure to give 4-(2-cyano-2-ethoxycarbonyl-vinylamino)-benzoic acid
ethyl ester as a grey solid. LC-MS m/e 289 (MH*).

b) Preparation of 3-cyano-4-oxo-1,4-dihydro-quinoline-6-carboxylic acid ethyl ester

O
EtO0C CN

Iz

The mixture of 4-(2-cyano-2-ethoxycarbonyl-vinylamino)-benzoic acid ethyl ester
(55 g, 0.19 mol) in diphenyl ether (300 mL) was stirred under reflux for 4h. HPLC
showed all the starting material disappeared. After cooling to 40 ° C, the solution was
poured into petroleum ether (1000 mL). The solid was filtered, washed with
petroleum ether, ethyl acetate and dried to give 3-cyano-4-oxo-1,4-dihydro-
quinoline-6-carboxylic acid ethyl ester as a brown solid (39 g, 85%). HPLC showed
90 % purity. LC-MS m/e 243 (MH*)

¢) Preparation of 4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester
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saturated sodi um carbonate and water, and dried to

give 6-i0do-4-(2,2,2-trifluoro-itrifluoronethyl-
we@edvenys28iui nol i ne-3-carbonitrile (3.7 g, 83% PEEEP2005/006806

brown solid. LCMS me 447 (Mg . b) Preparation of

6-fornmyl -4-(2,2,2-trifluoro-i-trifluoronethyl-ethoxy)-

gui noline-3- carbonitrileSimlar procedure as

descri bed in exanple 37b was used,Cistarting from

6-i odo- 4-

RO

(2,2,2-trifluoro-i-tri MERR

carbonitrile (exanple 45a), 2

di phenyl pr opyl phosphi ne (dpp paly adi um(II) acet at e,
car bon nonoxi de and tri hexyl silane to give

6-fornyl -4-(2,2,2-trifluoro-i-trifluoromethylethoxy)-

| b tril C- M5, nmle 349 (M
un no I %‘18 o 4og}lco r1,|4 gihy ro- qu1nolme-3 carbon lrlle (egzample 14b, 100

g,602.g32¢ TROD 39 phosif s okEIRB A (360 L) HEORIRLA dridbr 08, Br 12 .
After £oaling) the solvehusronenayed by hairyy exaponatior aad3henbydhe oil

I o bfﬁggcemgr%ﬁqrta?\q 1?%5:;% aqsqﬂl Sﬁlcalbnona%e (2ec§(oa1r~}fi[)ean%81ce water were

s16&1y2aadéd ITfHelsNlid-wad édlrécwzrwﬁltfmimﬁmhud with gahidted dodium
-carbonitrile 1_eéexarrpl e. 45b) pseudot hi ohydant oi n,

caybanaip, wederand drigd s ebtain Acfpldom;?)gqyaao quinoline-6-carboxylic acid

@%gﬂ?ﬂ}ene%ﬁ? ?é_a% %Jhéftl'rcl_ 08201 (M H uor omet b.

- et hoxy) - qU| nol i ne- 3 car boni tr| le. LGNS me 447
d§ Mggaratlon r(;P3—cyano-4~1sobutyl—qumohne— 6-carboxylic acid ethyl ester

3 _%g}ly) - gmmol i ne- 3-

EtOOC

/

N\

The mixture of 4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester (example
46¢, 1.3 g, 5 mmol), (2-methylpropyl)boronic acid (1.0 g, 10 mmol), sodium
carbonate (3.18 g, 30 mmol) and POPd (bis[bis(1,1-dimethylethyl)phosphinous acid-
xP]dichloropalladium, CAS: 391683-95-7) (75 mg, 0.15 mmol) in dimethyloxyethane
(DME) (20 mL) was stirred at 100 °C for 2 days. After cooling to room temperature,
the product was extracted with ethylacetate. The combined organic layers were
successively washed with water, dried over sodium sulfate, filtered, and concentrated
in vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 0%-50% ethyl
acetate in hexanes in 30 min) afforded 3-cyano-4-isobutyl-quinoline-6-carboxylic
acid ethyl ester (1.1 g, 79%) as a clear oil. LC-MS m/e 283 (MH*).

e) Preparation of 6-hydroxymethyl-4-isobutyl-1,4-dihydro-quinoline-3-carbonitrile
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6- [ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-i sob

utyl - qui noline-3- carbonitrile a) Preparation of
Wwd2{08/0a382810- 2- et hoxycar bonyl - vi nyl anm no) - benz oPCT/8R10d5/006806

ethyl esterS7 The mi xture of 8piethyl orthoformate

(33.3 nm, 0.2 nol) and ethyl cyanoacetate (21.3 ni,

0.2 nol) in acetic anhydride (80 nL) was heated at

150- 160 C for 511. After cooling tjo roomtenperature,

the solvent was renoved under redugced pressure to give

et hyl 2-cyano- 3- et hoxy3 q [

g, 84 9% . The mxture o

2- cyano- 3- et hoxyacryl at e

am nobenzoic acid ethyl eB

CN
0.168 nol) and 4-
5 g9, 0.16 nol) was
Rd by HPLC. After
cooling t o roomtenperature, the reaction mixture was
dri ed under reduced pressure to give
4- (2- cyano- 2- et hoxycar bonyl - vi nyl am no) - benzoi ¢ aci d

T M‘é’éus?%#%&n? 18 e Borsty dide (53 ¥Re 1.8 AR M nethfol (170 uL,

repar
4. s-mmih)m{mthmoéz'q g ivhz;s(ﬁdnledtiha sblutmntef@cpamorhitisolaniybiquinoline-

ool G0 0 udle a6 n0menay B et g5 mi. The
mekiyd was Eﬁfreﬂ%@ réflex éeexm‘; t. The ShiRARBY vaitBeind ﬁﬂs@haﬂdl (v/v 11,

was stirred under reflu or 411. HPLC showed al

46 et Wargadaadeoi the abpggp@}@@p@dThm £ &¥ HED &8 inmly) was a@de&jo quench
thtet}? &%LIW'EIS?ﬁé&%&E %@%%gﬂrag%ﬁ ﬁjld)%{@tt%f N¢fe Lo Oned organic
layers were successively washed with water, drled over sodium sulfate, filtered, and
concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh,
5%-50% ethyl acetate in hexanes in 50 min) afforded 6-hydroxymethyl-4-isobutyl-
1,4-dihydro-quinoline-g-carbonitrile (220 mg, 43%) as a yellow solid. LC-MS m/e
243 (MH*).

f) Preparation of 6-formyl-4-isobutyl-quinoline-3-carbonitrile

N\

To the solution of 6-hydroxymethyl-4-isobutyl-1,4-dihydro-quinoline-3-carbonitrile
(200 mg, 0.83 mmol) in chloroform (6 mL) was added manganese dioxide (300 mg).
The mixture was stirred at reflux for 10 h. After removal of the solid by filtration, the
filtrate was concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 0%-30% ethyl acetate in hexanes in 30 min) afforded 6-formyl-4-isobutyl-
quinoline-g-carbonitrile (110 mg, 56%) as a white solid. LC-MS m/e 239 (MH*).
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20

petrol eum et her, ethyl acetate and dried to give

3-cyano- 4- oxo-i, 4~di hydroqui nol i ne- 6-carboxylic acid
we@bdvgloomsg er as a brown solid (39 g, 85% . HPLECEHRPWes 006806

90 %purity. LCG-MS mle 243 (MHgh c) Preparation of

4- chl or o- 3- cyano- qui nol i ne- 6- carboxylic acid ethyl

esterA m xture of 6
g)(i?liepdmttbm(xfcﬁ-i[?_Jhmﬁnbymeqﬂﬂmhlazel—asz:)aylbdnnemdthgl]-4—isobuty1—

le 1 0 g, 0.34 nol) in phosphorus
(F§99ﬁﬁ€éﬁ?%¥ OPYHBE M) was refluxed under N2 for 12 h .
After cooling, the solvent was renoved by rotary
.evaporator and then by the oil punp. The ice water and
Slgﬁla]’rmpé‘td@@cﬁslﬂﬂsbﬁlb@i/ ioerateple 380vad Ysedh atara@g\ﬁmr@ﬁ—formyl 4-

S5 2 SO U 8 e sociom
aosedte andragetie neid ﬁocgmé)66[I2Fhmigm-4—ogco—4}ll_—th1azo_l (552) —%fh(lienemethyl] -4-
or - 3: cyano-qui.nQ - 6-carboxyl j cid ethy
isglavigh ~quiBo megsw}eoragrﬂl& E-eIVS%m 357 (8T8 m e 261
(MH). d) Preparation of
3- cyano- 4~i sobut yl - qui nol ne- 6- carboxylic acid ethyl
ester The m xture of
4- chl or o- 3- cyano- qU|noI|neE6 carboxylic acid ethyl
ester (exanple 46c,
662~ Aﬁhﬁwlﬁbﬁ@%HJ@Bfa@m Q’;@C}Hfﬂehénﬁ:tl@yl] LOisepRdpylsilfdiylHuinoline-3-
carbonate (3.18 g, 1)
(bis[bis(i,i-di n@ﬁﬂaﬂr@trﬂquih@%ﬁﬂlﬁ@@&%a@éusalt
kP]dlchIoropaIIadnn1 CAS. 391683-95-7) (75 ng, 0.15
nmol ) i n di net hyl oxyethane (DVE) (20 nL) was stirred
at 100 OCfor 2 days. After cooIﬁQgcto room
tenperature, the product was ext N&tted with
et hyl acetate. The conbi ned nﬁgaﬁ'ccwayers wer e

To the solution of 6-[2-amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutyl-
quinoline-3-carbonitrile (example 40c, 30 mg, 0.085 mmol) in methylene chloride
(2.5 mL) and methanol (2.5 ml.) was added methanesulfonic acid (13 uL, 0.196
mmol) in methanol (1 mL). After stirring for 10 min, ether (20 mL) was added
slowly. The mixture was stirred for 1 h. The solid was collected by filtration and
washed with ether and dried to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-isopropylsulfanyl-quinoline-3-carbonitrile methanesulfonic acid
salt as light yellow solid (30 mg, 75%). LC-MS m/e 355 (MH+).



successi vely washed wth water, dried over sodium
sulfate, filtered, and concentrated in vacuo. Flash
wa@ booeroeasesyr aphy (Merck Silica gel 60, 70-230 neGHEP2005/006806
0% 50% et hyl acetate in hexan?q in 30 mn) afforded
3-cyano-4-i sobutyl - qui nol i ne-6-carboxylic acid ethyl
ester (1.1 g, 79% as a clear oil. LGMs me 283 (MH)
e) Preparation of Example48

6- hydr oxypnet hyl |noI .
ot R AT ol e bh AR ORI ORI HpgOline-3-
(93 ny, 4.3 Mol ky mlmman@ummewﬂ s1¢mol ) in
ether (20 nL) was added the sol ution of

3-cyano- 4-i sobutyl - qui nol i ne- 6-carboxylic acid ethyl

ester (exanple 4Qd5600 ng, 2.1 m@mol) in ether (5 n).
The m xture was stirred at reflugvernight. The

m xture of water and met hanghH, (W9 J;1, 40 nl) was

added to the above sol ujig Then 1IN HO (3 nL) was

added to quench the reatti gn. The prnoduct was

extracted with ethylatetare. The cefibined organic

| ayers were successively Washed with wainer, dried over
sodium sul fate, filtered, ~apdxconteuirated in vacuo.

FI ash chr omat ogr aphy (I\/brck 60, 70-230

mesh, 5% 5C% et hyl acetate frexages i n 50 mn)

af f or ded 6- hydr oxynet hyl - 4- |sobutD'I|

4-di hydr o- gmol i ne- 3-carbonitrile (220 ng, 43% as a

yellow solid. LCM5s mle 243 (M+) . f) Preparation of
Sitail axr papkcedaiessil esytibed imetdmple3tcaadosed, stdreéing from 6-[2-amino-4-

oxo0-4H-thiazol-(57Z)-ylidenemethyl]-4-isobutyl-quinoline-3-carbonitrile (example

46g) and methanesulfonic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z}-
ylidenemethyl]-4-iscbutyl-quinoline-3-carbeonitrile methanesulfonic acid salt. LC-
MS m/e 337 (MH*).

Example 49
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-butyl-quinoline-3-

carbonitrile

a) Preparation of 3-cyano-4-butyl-quinoline-6-carboxylic acid ethyl ester



To the sol ution of

6- hydr oxynet hyl - 4-i sobutyl -i, 4-di hydr o- qui nol i ne- 3-car
whewstoiske (200 ng, 0.83 mmol) in chl orof orm (BCTEP2008606806

added manganese dioxide (300 gg). The m xture was

stirred at reflux for 10 h. After renoval of the solid

by filtration, the filtrate was concentrated i n vacuo.

Fl ash chromat ography (Merck Silica gek 60, 70- 230

mesh, 0% 30% et hyl acetate in hexands in 30 m n)

af forded 6-fornyl-4-isobutyl qunolipe- 3-carbonitrile

(110 ng, 56% as a white solid. LC-M5S mle 239 (MH). Q)

Preparati on of EtOO0C CN

6- [ 2- am no- 4- oxo- 4H-t hi azol ) -yﬁ denenet hyl ] - 4-i sob

utyl qui nol i ne- 3-carbonitri Sl Lgar procedure as

described in exanple 38 was u3ed, Nstarting from

6-fornyl -4- isobutyi-quinoline-3-carbonitrile (exanple

461), pseudot hi ohydantoi n, sodi um acetate and acetic
SIERIE xBeahig as doscribed in xapunle 404 yasjused, sartipg frpm
4-chlsivat3rcyang-qoinotimes-carbwaylic acidethyl@skss, bitylBGnic acid, sodium

5 cabbiides P08 13 Fiva a-ryanpshmsylayinolingefrstshyrytis apid b ester
ast DElyhiSoil fla0MILS awiowdd (MH3). carbonitrile

met hanesul fonic acid salt To the sol uti on of
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-i sob

SRSB4 AN A gl aronie

nmet hanol (2.5 nlL) was added net hanesul fonic acid (13

uL, 0.196
OH
CN
|
¥

10

Similar procedure as described in example 46e was used, starting from 3-cyano-4-

butyl-quinoline-6-carboxylic acid ethyl ester (example 49a) and lithium borohydride

to give 6-hydroxymethyl-4-butyl-1,4-dihydro-quinoline-3-carbonitrile as a yellow

solid. LC-MS m/e 243 (MH*).
15

c) Preparation of 6-formyl-4-butyl-quinoline-3-carbonitrile

N\

Similar procedure as described in example 46f was used, starting from 6-

20  hydroxymethyl-4-butyl-1,4-dihydro-quinoline-3-carbonitrile (example 49b) and



mol ) in nethanol (1 nL). After stirring for 10 mn,
ether (20 nL) was added slowy. The m xture was
wa@tiosnes2$ or 1h. The solid was coll ected by fiPCT/EP2005006806
and washed with ether and drigd to give
6- [ 2- am no- 4- oxo-4H-t hi azol - (52) - ylidenenet hyl ]
-4-isopropyl sul f anyl -gmoline-3-carbonitrile
mepghmeseslibtidaite giei o eahyl- assdbugyitquiablinersscdrbdniisile as a white

, 0 C- MS 355 (M+H) . Ex |l e 48
sog%_@i[. %—@ﬁ%%ﬁ?é?ém%hi agol -)(SZ) ia;}lji Senerret hyl ]-4-isob

utyl - qui noli ne-3- carbonitrile nethanesul fonic acid
salt Simlar procedure as described in exanple_ 47 was
dyRreparafion f o2 fansinosd {oxoafilribiazol-(5Z)-ylidenemethyl]-4-isobutyl-
AH-1 hi -457) -yl idenenet hyl ] -4-isobutyl -quinolin
o qlgﬁglléglébg%@éﬁtpgé(exarrpl e 4g) and net hanesul fonic acid
to give 6-[2-am no-4-oxo-4Hthiazol -(52)-

Yyl.idenenet hyl ] -4-i sobut yl - qui_nol i ne-3-carbonitrile
SHRE I R E N DA et ciaming from 6-formyl-4-
i _ oy s . . .
DESPARIS ashoniile (Parmple ). Rievdarbiehydant, spdium acetate
and aestivadidite give Gafreminel4eox)-4F-gparelt(52)-ydidenemethyl]-4-butyl-
3- cyano- 4- but vl s qui I ne- 6-c xylic acid ethyl
10 q‘@?@é?@ﬁ’r{:ﬁlr Pnér%%;té'ﬂ'w Eyeo%’gwﬁéﬁ i n exanpl e 46a was
used, starting from
4- chl or o- 3- cyano- qui nol i ne- 6- car boxylic acid et hyl
ester, butyl boronic acid, Bxampleso

6-[2-Amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl}-4-(3-hydroxy-propylsulfanyl)-

quinoline-3-carbonitrile

15

20

25  a) Preparation of 4-(3-hydroxy-propylsulfanyl)-6-iodo-quinoline-3-carbonitrile
OH

S/

_CN

X
=z

N

Similar procedure as described in example 39a was used, starting from 4-chloro-6-

iodo-quinoline-3-carbonitrile (example 14¢), DIEA and 3-mercapto-1-propanol to
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carbonate and POPd to give
3-cyano- 4- but yl - qui nol i ne-6-car boxylic acid ethyl
we@sdoenomss a clear oil. LC-M5 nfe 283 (MH). b)PCT/EP2005/006806
Preparati on of 94
6- hydr oxynet hyl - 4- but yl -i, 4- di hydr o- qui nol i ne- 3-car bom
trile Simlar procedure as described in exanple 46e
giveg-(gskytrosy-gnopplgulfanyh)-H-ivdargaisioline-3-carbonitrile. LC-MS m/e 371
1\28{% | - qui nol i ne-6-carboxylic acid ethyl ester (exanple
( i andj i t hi um bor ohydri de to give
6- hydr oxynet hyl - 4- butyl -i, 4- di hydr o- qui nol i ne- 3- car bon
itrile as a yellow solid. LC-NS nfe_243 (I\/H+f . C)
b)Preparatioronf 4 3-(tert-butyl-dimethyl-silanyloxy)-propylsulfanyl]-6-iodo-

- f - -qui nol i ne-3-carbonitrile Simlar
q‘%%‘8§é§¥#‘%§§§ﬂ§@%ri bed in exanple 46f was used,
starting from 6- \
hydr oxymet hyl - 4- butyl -i, 4-di hydr o- ggi nolLi ne- 3- car boni t
rile (exanple 49b) andmanganese dOoxi\zfe/\Lto gi ve
6-fornyl -4-isobutyl -qunol i ne-3-cagboniltrile as a white
solid. LCGMs me 239 (MH). d) Preparation of
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-i sob
utyl qui noline- 3-carbonitril é&Simlar procedure as
described in exarrple|38 , Ntarting from
6-fornyl -4- butyl -quing ; gonitrile (exanpl e
49c), pseudot hi ohydant g m acetate and acetic
acid to give N
6-[ 2- am no- 4- oxo-4H-t hi azol - (52Z) -yl i denenet hyl ] - 4- buty
| qui noline- 3-carbonitrile. LCNM5S me 337 (MH)

To the solution of 4-(3-hydroxy-propylsulfanyl)-6-iodo-quinoline-3-carbonitrile
(example 504, 3.0 g, 8.1 mmol) and imidazole (2.2 g, 32.4 mmol) in DMF (10 mL)
was added dropwisely the solution of tert-butyldimethylsilyl chloride (TBDMS-C],
2.94 g, 19.4 mmol) in DMF (10 mL). The reaction mixture was stirred at room
temperature overnight. The product was extracted with ethylacetate. The combined
organic layers were successively washed with water, dried over sodium sulfate,
filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 5%-30% ethyl acetate in hexanes in 50 min) afforded 4-[3-(tert-butyl-
dimethyl-silanyloxy)-propylsulfanyl]-6-iodo-quinoline-3-carbonitrile (3.41 g, 87%)
as a yellow solid. LC-MS m/e 485 (MH?*).

c) Preparation of 4-[3-(tert-butyl-dimethyl-silanyloxy)-propylsulfanyl]-6-formyl-

quinoline-3-carbonitrile

\S_/
J)O/ |W<
S
OHC N CN
~

N



10

15

20

25

30

Exanpl e .50
6-[ 2- Am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] -4-(3-h
wq dooexy2sps opyl sul fanyl ) - qui nol i ne-3-car boni t r PCEERY005/006806
Preparati on of 5
4- ( 3- hydr oxy- propyl sul fanyl ) - g-i odo- qui nol i ne- 3- car bon
itrile Simlar procedure as described in exanple 39a
SiYﬁBlrlIﬁ‘ededLﬁ%&Stdeﬁg‘lbéden élxa@ﬂﬂﬂ)le r3Q’b6NaS used, starting from 4-[3-(tert-

blgy }Igg%gr lsilg% g@ﬁég&% 1@?1]@ lq%inlo{: e-3 %Iall’:&rﬁ’rc]rdle (example

5db)( ’E’rem{}%ﬂ%ﬂe RH jﬂéfﬁﬁ%&@%&pﬁg@g@g@ Panﬁaﬂ%i(gr)%@me carbon

I tri ation o

mnnngd@taexdttrﬁwylsﬂanm gvle4si3 émyh—bmfﬁ) ~dpme sl sillanloyy) -

prypy BRIV e GRP RAR - Crb Bl A5 R e 2,

|tr|Ie(exarrpIe 50a, 3.0 g, 8.1 nmol) and i mnm dazol e
: nmol DVF (10 L ed d I
d)tlﬁr@p@mtmn %6152 am)éﬁc{] mwr%ﬁhfﬁ%lé?fb i rtﬁﬁ” 4-(3hydroxy-

plfoégfg[}fﬁagyﬂ] cﬁl%lﬁéhﬂe 19&1‘?0{{1{3!18 in DMF (10 mL). The

ction Irred at room tenperature
overm ght. The product was extracted wth

T RO AR f bR KR HARE P ) BroBar g )-6-formyl-

qﬁﬁbhﬁé% céﬂbbhm@ (exaithle BBELS S m%@ 5£1nitﬁ§g,opseﬁﬂéﬁlﬁohydantom
chr omat ogr aph Merck Silica gel
(3w g@betrhipol ﬁ@i sediumnacesaig&20 meg, 80 w0l s stigked for 10 min,

To ﬂge alS veerstoh?t%l)( Jw%'s %HQH acetic acid (0.3 mL). The mixture was heated to
130°C for 1 h. After cooling to room temperature, the ice water was added. The solid
was collected by filtration, washed with water and saturated sodium carbonate and
dried. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 0%-10% methanol
in methylene chloride in 30 min) afforded two products: 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-(3-hydroxy-propylsulfanyl)-quinoline-3-carbonitrile
(34mg, 18%) as a light yellow solid: LC-MS m/e 371 (MH*) and another product 6-
[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[3-(tert-butyl-dimethyl-
silanyloxy)-propylsulfanyl]-quinoline-3-carbonitrile (90 mg, 36%) as a light yellow
solid: LC-MS m/e 485 (MH*).

Example 51
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[3-(tert-butyl-dimethyl-
silanyloxy)-propylsulfanyl]-quinoline-3-carbonitrile




si | anyl oxy) - propyl sul fanyl ] - 6-i odo- qui nol i ne- 3- car boni
trile (3.41 g, 87% as a yellow solid. LGCGMs me 485
W@ kd6)o2828) Preparati on of PCT/EP2005/006806
4-[3-(tert-butyl-dinmethyl -silggyl oxy)-propyl sul fanyl] -
6-fornyl qui nol i ne- 3-carbonitrileSimlar procedure as
described in exanple 37b was used, starting from
Set-dx3an{plesbldybythe preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-

yieparath P e BB S Ba e T e A g Sotine-s-
caShieaM. pr opy!l phosphi ne (dpp), palladiun(ll) acetate,
car

on nonoxi de and trihexylsilane to give
4-[3-(tert-butyl -di et hyl -sil anyl oxy) -
propyl sul fanylj- b-fornyl-guin é -s-carbonitrile.
LC-MS mfe 387 (MH). d) PF@%%PEL#%% of
66r-Andfib NP odo- WPt hidzb R {5 oy lidénénathyidepherfliytiihoBné-3-darbonitrile
ydr oxypropyl sul fanyl ) - qui noline-3-carbonitrile The
suspensi on of
4-[3-(tert-butyl-di methy-silanyl oxy)-propyl sul fanyi] -
6- f ornyl qunol i ne- 3- car borg | e (exanpl e 5qc, _2qq ny,
0.52 mml ), pseudot hi ohydapt oi’—EH,ny, 0.52 nmol) and
sodi um acetate (170 ng, qiol ) was stirred for 10
mn. To the above solutidﬁ’mas added acetic acid (0.3
m.). The mi xture was hegted to 1300C for 1h . After
cooling to roomtenperf@ ure, the ice water was added.
The solid was coll ectg washed wth
wat er and saturated s ) i ed. Flash

chr omat ogr aphy (Merck Sill i , 230-400 nesh,
0%-i 0% met hanol N

10  a) Preparation of 3-cyano-4-hexyl-quinoline-6-carboxylic acid ethyl ester

EtOOC CN

/

N\

Similar procedure as described in example 46d was used, starting from
4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester (example 46c), n-

15 hexylboronic acid, sodium carbonate and POPd to give 3-cyano-4-hexyl-quinoline-6-
carboxylic acid ethyl ester as a clear oil. LC-MS m/e 311 (MH*).

b) Preparation of 4-hexyl-6-hydroxymethyl-1,4-dihydro-quinoline-3-carbonitrile
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15

20

in methylene chloride in 30 min) afforded two
products: 6-[2-am no-4-o0xo0-4Ht hi azol - (

wGZ)ospbisadenenet hyl | - 4- ( 3- hydr oxy- pr opyl sul f anyP¢FgP2008006806
ine-3-carbonitrile (34nmy, 18%~yas a light yellow
solid: LCMs me 371 (MH#) and anot her product 6-
[ 2- am no- 4- oxo-4H-t hi azol - (5Z2) -yl i denenet hyl ]-4-[3-(te
rt-butyl -di net hyl sil anyl oxy) -
propyl sul fanyl ]-qui noline-3-carbonitrile (90 ng, 36%
as a light yellow solid: LCM me485 (M#). Exanple
1
6- [ 2- am no- 4- oxo- 4Ht hj
tert-butyl -di met hyl si |
propyl sul f anyl ] - qui nol honiCNi | eSee exanpl e

i denemet hyl]-4-[3-(

yl i denenethyl]-4-[3-(tert-blUlyINdi met hyl -sil anyl oxy) - -
propyi sul fanyl]-quinolirie-3- darbonitrile. Exanpl e 52
6-[ 2- Am no- 4- oxo-4H-t hi azol - (52Z) -yl i denenet hyl ] - 4- hexy
i -qui noline-3-carbonitrile a) Preparation of

SigrkY PRecRe 1Y destHibrd insa c}ﬂéhbéwsllﬁedcstdrtﬁ@&bm 3-cyano-4-
estefr Simlar procedure as described in exanp]e. 46d
he;gg},—qgggﬂmes@garbqq@hg agigh ethyl ester (example 52a) and lithium borohydride

toéa?(m} ?’{39';/(' g)éﬂtié@l% {%}yfh@lgﬁ %{élzh‘f gdggb(%l@ﬁﬂe as a yellow
sotidr kizﬁhMSandedaﬁ(MHt)o gi ve
3- cyano- 4- hexyl - qui nol i ne- 6-

c) Preparation of 6-formyl-4-hexyl-quinoline-3-carbonitrile

CN

\§

Similar procedure as described in example 46f was used, starting from 4-hexyl-6-
hydroxymethyl-1,4-dihydro-quinoline-3-carbonitrile (example 52b) and manganese
dioxide to give 6-formyl-4-hexyl-quinoline-3-carbonitrile as a white solid. LC-MS
m/e 267 (MH™).

d) Preparation of 6-[2-amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-hexyl-

quinoline-3-carbonitrile

Similar procedure as described in example 38 was used, starting from 6-formyl-4-
hexyl-quinoline-3-carbonitrile (example 52c¢), pseudothiohydantoin, sodium acetate
and acetic acid to give 6-[2-amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-hexyl-
quinoline-3-carbonitrile. LC-MS m/e 365 (MH).



carboxylic acid ethyl ester as a clear oil. LGCMS me
311 (MH). b) Preparation of

wd20vex91826- hydr oxymnet hyl - i, 4- di hydr o- qui nol i nePGFER200DN6806
itrileSimlar procedure as deg@ibed in exanple e was
used, starting from 3-cyano- 4-
hexyl - qui nol i ne- 6-carboxylic acid ethyl ester (exanple
52a) and |ithium borohydride to give
4- hexyl - 6- hydr oxynet hyl -i, 4- di hydr o- qui nol i ne- 3- car bon
itrile as a yel | ow sol i d. é@w%% 271 (MH+). c¢)
P@S{QMﬁm@a—@io—zﬂ{lfm}ikéPd?,@}—&y'lid@ﬂélﬁ@{}iﬁ}—ﬁﬁl‘)\ﬁgﬁﬁmahﬂ-h@inoline—g-
Simlar procedure as described in_exanple 4b6f was
used, starting from 4- hexyFambonitrile
hydr oxymet hyl -i, 4-di hycho- qui nol i ne-3-carbonitrile
(exanpl e 52b) and nmanganeseYi oxi de to give
6-forny|-4-hexy|-quinoIinw-33 magitrile as a white
solid. LC-Ms me 267 (M d) Préparation of

zolﬁ%SZ)-yIidenenethyl]-4-hexy

le Simlar procedure as

Yas used, starting from

: arbonitrile (exanple

' ac te and acetic

| qui nol i ne- 3-carbonitrj
descri bed in exanple
6-formyl -4- hexyl -qu
52c), pseudot hi ohyda
acid to give 6-[2-am no 0-4

-t hi azol - (52) -yl i denenmd¥dy 4- hexyl qui nol i ne-
3-carbonitrile. LCG-Ms me 365 X+) . Exanple 3

6- [ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yi i denenet hyi ] - 4-buty
| sul fanyi - qui nol i ne- 3-

a) Preparation of 4-butylsulfanyl-6-iodo-quinoline-3-carbonitrile

S
[ N CN
~
N

Similar procedure as described in example 39a was used, starting from 4-chloro-6-
iodo-quinoline-3-carbonitrile (example 14c) , butane-1-thiol and DIEA to give 4-
butylsulfanyl-6-iodo-quinoline-3-carbonitrile. LC-MS m/e 369 (MH*).

b) Preparation of 4-butylsulfanyl-6-formyl-quinoline-3-carbonitrile

OHC CN

S
X
z

N



carbonitrile a) Preparation of
4- but yl sul fanyl - 6-i odo- qui nol i ne-3-carbonitrile
W®ER0vkl0ea82$r ocedur e as descri bed i n exanpl e 39aP@BEP2005/006806
used, starting from 4-chl oro-
i odo- qui nol nme- 3-carbonitrile ?exan‘pl e 1l4c) ,
but ane-i-thiol and D EA to give 4-
Slhﬂlaﬂ;ﬁ‘ubédinwas @tesodibediit @cdmples&bamshmdt stialrdng HonVG-
reparati on

bwﬁyffﬁngluw %91@%1:1@ lipsmpreay eyieexamele 5y pisthalgraine,
di heﬂ?l?‘fgﬂﬁ{)ﬁoﬁﬁnﬂﬁ&ﬁ}b)be;ﬂallaﬂuﬁﬁ@i?ﬁ@etg’t%bcéﬁ%%n%@ﬂomde and

trihexylsilané emgivee-botdsuj{anybio-foengl-uinaine g idagb@uisalep| l-MS m/e

752@?[ r| et hyl amme, di phenyl propyl phosphi ne (dpp),
1'élId ‘'um(l1) acetate, carbon nonoxi de and
trihexylsilane to give
4buty|su|fanI-6forny|-qU|noI|ne rbonitrj
o)\ Reeparation ofor| 2-emnino-4-exoptrhiagel- &Z)oy idenemet yl -4-butylsulfanyl-

g s 4H thi azol - (52) -yl i denemet hyl ] - 4- buty
q@?&ﬁ??%?%ui%no I'ne- 3-carbonitrile Simlar procedure

as described in exanple 38 was used, starting from 4-

I f - 6: f | 4 3-
o S 0L B S5 Vo A B
b ﬂfén?PBCfoh%Png‘dmcﬁn{ezg%ﬁfH&nﬂﬂ@ X€zdmple 53b),
i azol enenet hyl |

psemdbthlyhsdmﬁanylsodmm@lcmée 3nd aetitmadid ito giveltcl vBmine-4-oxo-4H-

th%e(?z%l ((%%fhdenemethyl] 4—butylsulfanyl-qumolme—3 -carbonitrile. LC-MSm/e

367 (MH").
15 Example 54
6-[2-Amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-ethylsulfanyl-quinoline-3-

carbonitrile

OxN
D—NH,
s

S

|

Nao
NN
N

20 a) Preparation of 4-ethylsulfanyl-6-iodo-quinoline-3-carbonitrile

J

S

o -CN

~

N
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Exanpl e 54
6-[ 2- Am no- 4- oxo-4H-t hi azol - (52) -yl i denenetliyl]-4-eth

W@ e@alobmes/| - gnmol i ne-3- carbonitrile a) PreparBtT/aP200$/006806

4- et hyl sul fanyl - 6-i odo- qui nol {gg-3-carbonitrileSimlar
procedure as described in exanple 39a was used,
starting from 4-chl oro- 6-

Singitta-precedirens -ddserbdbii éxanhple(uani @selidstarting from 4-chloro-6-

th | DI . \
logpr@qgteﬂﬁéﬁygag i (e Repls 03 thansshiol andDTBASgive 4-
ﬁfﬁ@tw 0 quga?ﬁ{eegaaam SRR LCMS me 41 (MH)

or nyl - qui nol | ne- onltrlle

bH’lmplaaatlcpt obeathsdsd@rqéﬂfefonmd qmnebnaerm@rbmtmé@

used, starting from 4-

ethylsulfanyi-6-iodo-quinoline-B-QﬁLbonitriIe (exanpl e

54a), triethyl am ne, diphenylpro hosphi ne (dpp),

pal | adiun(11) acetate, carbon norpxi de and

trihexylsilane to gi vOHC CN

4- et hyl sul fanyl -6-fornyl -qg carbo itrile.

LC-M5S mle 243 (MH). c) Pre

6- [2 anino 4 oxo-4ii-tliiazol- (Siﬂ-ylldenenethyl] 4- et

.h | f b I S
siprof i e i SEmiBl Aot Bl rRriBE GRS
ethyrsnufaﬁ!yr-arwﬂo@ufhwlmd ﬁwamﬁmml@(%x@mplmmd); ifiethylamine,
(exanpl e 54b) pseudof hi oh}zﬁdant oi.n, sodium acetate and

dl@@ény repylghpsphine édpp); alladigmallyectate, TapyeR Blanoxide and
trihexylsilane to give 4-ethylsulfanyl-6-formyl-quinoline-3-carbonitrile. LC-MS m/e

243 (MH*).

N
|ne

c) Preparation of 6-[2-amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-ethylsulfanyl-

quinoline-3-carbonitrile

Similar procedure as described in example 38 was used, starting from 4-
ethylsulfanyl-6-formyl-quinoline-3-carbonitrile (example 54b),
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-ethylsulfanyl-quinoline-3-carbonitrile. LC-MS m/e
341 (MH").



5Z) -yl i denenet hyl ] - 4- et hyl sul f anyl - qui nol i ne- 3-car bon
trile. LCGMS me 341 (M+). Exanple 5

W®2(0806282$10- 4- 0X0- 4i T-t hi azol - (52Z) - yi i denenet hpCT/EB2008006806
hyl sul fanyi - qui noline-3- carbggitrile a) Preparation
of 6-io0do-4-nethyl sul fanyl - qui nol i ne-3-carbonitrile
Simlar procedure as described in exanple 39a was
used, starting from 4-chl oro-6-
i odo- qui nol i ne-3-carbonitrjl e (.exanple 14c) ,
met hanet hi ol and DI EA to éﬁ@gﬂégﬁédo-
éz@eﬁﬁhw—éﬁgﬁ-ﬁlﬂhﬁﬂ!—G5?B—‘ﬁi’d‘éﬁéﬁféﬂl‘1}ﬂﬂ Il BrethsFe By Ruinoline-3-
3 (M+). b) Preparation’ of o
-fornyl A- et hyl sul f anyl - quéarbpniels- car bonitril e
Simlar procedure as descpj bed in exanple 37b was
used, starting from 6-i odo~4-—N
nmet hyl sul f anyl - qunol i ne- 3- car boi-tiNH e (exanpl e 55a),
triethylam ne, di phenyl propytph sphi e (dpp),
pal I adiun(11) acetate, cafbon nonoxi de andlC2
trihexylsilane to give
6- f ornyl - 4- met hyl sul f any= qii nol i ne- 3-carbonitrile.
LCGMS nmfe 229 (MH) . c @par atj on of
6- [ 2- am no- 4- 0x0-4 -t hi aXk< (5~yN denenet | ryT] - 4-
met hyl sul f anyl - qui nol ne- 3 carﬁonitrile Simlar
procedure as described i nNexample 38 was used,
starting from 6-fornyl -4- Y

a) Preparation of 6-iodo-4-methylsulfanyl-quinoline-3-carbonitrile

\}

10  Similar procedure as described in example 39a was used, starting from 4-chloro-6-
iodo-quinoline-3-carbonitrile (example 14c¢) , methanethiol and DIEA to give 6-iodo-

4-methylsulfanyl-quinoline-3-carbonitrile. LC-MS m/e 327 (MH?*).

b) Preparation of 6-formyl-4-methylsulfanyl-quinoline-3-carbonitrile

15

S/

OHC CN

X

~

N

Similar procedure as described in example 37b was used, starting from 6-iodo-4-
methylsulfanyl-quinoline-3-carbonitrile (example 55a), triethylamine,

20 diphenylpropylphosphine (dpp), palladium(II) acetate, carbon monoxide and



met hyl sul f anyl - qui nol i ne-3-carbonitrile (exanple 55b),
pseudot hi ohydant oi n, sodi um acetate and acetic acid to
W@ 200e/0@8p®- am no- 4- oxo-4f 1 r-thiazol-(52)- PCT/EP2005/006806
yl i denenet hyl j *- et hyl sul f anyipgunol me-s-carbonitrile.
LC-MS nmfe 327 (MH). Exanple 6
4- | sopr opoxy- 6-[ 4-oxo-2-[ (thi ophen-2-yl netb.yl)-am noj
triligxyldilane da give( @) rmyl-4-methylsulfanyl-quinoline-3-carbonitrile. LC-MS

i de thyl ] - qui noline-3-carbonitrile Simlar
“{(‘P&é’&m gs descri bed in exanple 41c was used,
starting from 4-i soproxy-6-

[ 2- et hyl sul f anyl - 4- oxo- 4H-t hi azol - (5Z) -yl i denenet hyl ]
c) Bieporatinn of edetninor Hoxocedhiazel-43h)ylidenemethyl]-4-

5 g b ORRIERhOEME SRR Coi 1 cotoa by tiliration,

washed with a little bit of acetonitrile and dried.

Fl ash chr gmat ogr aph Mer ck lica gel 60, 230-400

%@ﬁ PROSESUREAS fﬁﬁﬁ’é‘%eﬁsm FRATAD et Wap igeds skantmedgory ¢rformyl-4-
h

| tﬂ%glg%le)ﬁfc&@ﬁﬁ%@?—%ﬁ'z@oﬁﬂﬁ%@xﬁmﬂe 55b), pseudothiohydantoin,

-amno] -4
sodihimawitatesa)d adetidenishiotdiye b-lguamind-qeox®-4H-thiazol-(57Z)-
10 y%&%xge%&x%gl_—zi—pagl}‘gjf%lsﬂfa&}%—él%i?xoii%@—car%)é%%ﬁg PE-MS m/e 327 (MH*).
:f-thiazol -(52)-ylidenenet hyi]-4-cycl opropyl - qunol i ne-

3- carbonitrile a) Preparation ?f
3- cyano- 4- cycl opr opy! - qui nEEAEBlG5@ ar boxyl i ¢ aci d

et hyl 165 doxy-6-[4-ox0-2-[(thiophen-2-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile

15

NN

Similar procedure as described in example 41c was used, starting from 4-isoproxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile

20 (example 41b), 2-thiophenemethylamine and DIEA. After the reaction was
completed, the solid was collected by filtration, washed with a little bit of acetonitrile
and dried. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 0%-5%
methanol in methylene chloride in 30 min) afforded 4-isopropoxy-6-[4-o0xo-2-
[(thiophen-2-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-

25  carbonitrile. LC-MS m/e 435 (MH*).
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Sim | ar procedure as described in exanple 46d was
used, starting from

wd2@kaloaases 3- cyano- qui nol i ne- 6- car boxyl i c aci d BPCTEP2005/006806
ester (exanple 46c), cyclopropygboronic acid, sodium
carbonate and POPd to give
s-cyano”-cycl opropyl qui noli ne- 6-carboxylic acid ethyl
ester as colorless oil. LCMS me 267 (MH). b)
Preparation of
4- cycl opr opyl - 6- hydr oxymet B$EIRI&SZ hydr o- qui nol i ne- 3-
c%Jp@mhfnd-g%ﬂ@-hpztﬂﬁamquygﬁé@ﬁﬁé&fyﬂ%ﬁ&yhﬁp@dﬁﬂ%ﬁnoﬁm-3-
46e was used, starting from 3-cyano-4-
cycl opropy! - qui nol i ne- 6- cafdepltrde aci d et hyl ester
(exanmpl e 57a) and |ithium borohydride to give
4- cycl opropyl - 6- hydr oxynet hyl -i, 4- di hydr o- qui nol i ne- 3-
carbonitrile as a yell ow € idN LC-M5 nfe 227 (MH)
c) Preparation of N\
4-cycl opropyl - 6-f ornyl - qui no in;ﬁFNk&bonitrile
Simlar procedure as describedS n exanpl e 46f was
used, starting from 4- cydl opropyl -
- hydr oxynet hyl -i ~-di hydr i noline-s-carbonitrile
(exanmpl e 57b) and nmangan di oxi g8 to give
4- cycl opropyl - 6-f or myl - dg ' sarbonitrile as a
white solid. LCM nie 223 d) Preparation of
6- [ 2- am no- 4- oxo0-4
Ht hi azol - (5Z) -yl i denenet <4>sycl opr opyl qui nol i ne-
3-carbonitrile Sinilar procedure asNdescribed in
exanpl e 38 was used, starting from 4-cycl opropyl -

a) Preparation of 3-cyano-4-cyclopropyl-quinoline-6-carboxylic acid ethyl ester

EtOOC CN

/

\

Similar procedure as described in example 46d was used, starting from

4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester (example 46c¢),

cyclopropylboronic acid, sodium carbonate and POPd to give 3-cyano-4-cyclopropyl-

quinoline-6-carboxylic acid ethyl ester as colorless oil. LC-MS m/e 267 (MH™).

b) Preparation of 4-cyclopropyl-6-hydroxymethyl-1,4-dihydro-quinoline-3-

carbonitrile

CN

Iz
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6-fornyl - qui nol i ne-3-carbonitrile (exanple 57c),
pseudot hi ohydant oi n, sodi um acetate and acetic acid to

W@ Rwe/0@8pR- am no- 4- oxo-4 PCT/EP2005/006806

-thiazol - (5Z) -yl i denenet hyl ] - fo4
cycl opropyl - qui nol i ne- 3-car boni t rile. LCM5S me 321
(M) . Exanpl e 58
Stnil®- f@dcethurecasyddsetiped txgxmhplel 46t hyd asdd) edarting oM 3-cyano-4-

Xﬂﬁ(!)}#gﬁgﬁg}lﬁwanef CQWBS i‘(]‘ldqe&h}ﬂ]ofﬁtﬂ‘e(%aw%@?ﬁ){qqq lithium
b&idHytigideRb %@@edycyclaﬁr ?&%xgﬁle%ﬁﬁnmralﬂyl&m\ﬂ@ﬁmohne 3-

used, startin rom 4-1 soprox
cqlboﬁﬁrlﬂa@a%@uvﬁlgwusohdok& m%eazm(ws*z)) yl i denemet hyl ]

-qui nol i ne-3-carbontrile (exanple 41b),

2-am no- propane-i, 3-diol and DI EA. After the reaction
cyBrepardtipred g cytlbpramilicifovasyleplihelthed-eybbnittiteat i on,

washed with a little bit of acetonitrile and dried.

Fl.ash chromat ography (Merck Silica gel 60, 230-400

nmesh, 0% 5% net hanol in nethyle hloride in 30 mn)

af f or ded 6- [ 2- (2- hydr oxygi hydr ox Y t hyl -

et hyl am no) - 4- oxo- 4

-t hi azol - (52) -yl i denenett 4- jsuprdpdxyqui nol i ne-

3-carbonitrile. LC M A . Exanple Q

6- [ 2- Hydr azi no- 4- oxo-4i J-t K ¢ ﬁ 5Z) -yl i denenet hyl ] -4

-1 sopropoxy-qui nol i ne-3- carbonitYilel g 6 To the

sol ution of

4-i soproxy-6-[ 2- nmet hyl sul f anyl - 4- oxo- 4H-t hi azol - (52) -
Similar procedure as described in example 46f was used, starting from 4-

cyclopropyl-6-hydroxymethyl-1,4-dihydro-quinoline-3-carbonitrile (example 57b)
and manganese dioxide to give 4-cyclopropyl-6-formyl-quinoline-3-carbonitrile as a
white solid. LC-MS m/e 223 (MH+).

d) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-cyclopropyl-

quinoline-3-carbonitrile

Similar procedure as described in example 38 was used, starting from 4-cyclopropyl-
6-formyl-quinoline-3-carbonitrile (example 57c), pseudothiohydantoin, sodium
acetate and acetic acid to give 6-[2-amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-
cyclopropyl-quinoline-3-carbonitrile. LC-MS m/e 321 (MH*).



yl i denenet hyi ] - qunol i ne-3-carbonitrile (exanple 41b,

73 ng, 0.2 mmol) and diisopropyl ethylam ne (0.104 ni,
w@2@ctmsk§ in acetonitrile (3 nmL), anhydrous hRdr/aR2008006806
(0.014 m., 0.4 nmol) in acetoppgrile (1 nL) was slowy
added. The resulted reaction m xture was stirred at

roomtenperature for lhour. After the reaction was
conpl eted, solvent was renoved. Flash chronat ography

(Merck Silica gel 60, 230-400 S 0% 20% net hanol in
met hyl ene chloride in 40 nﬁﬁ%—%’n ded

6- [ 2-6hpd( A2TyRofy-@X8 dFoxymethyl-ethylamino)-4-oxo-g4 H-thiazol-(5Z)-
.- thi aﬁz%l(-(g%i-ﬁi )gg;}err}é}?ﬂyl -4- iysc_)pr op)ofiy- uli]'nol I ne- §5 )

- car boni t ylidenemethyll-#risoBmpogmgrinolineafplasbeuitrile

6- [ 2- Hydr azi no- 4- oxo-4i f-thi azol - (52Z)-ylidenenethyl]-4
-1 sopropoxy-qui noline-3- carbonitrile hydrochl oride
salt To the solution of 6-[2-hy Hno- 4- oxo- 4
-thiazol-(SZ)-yIidenenethyl&-ég

I sopr opoxy- qui nol me- 3-carbpnitN | e (exanple 59, 15 ny,
0.042 mmol ) in acetoni e and WPl (8 n),
hydrochl ori de acid d. 0.87 nL) wasl added. The
reaction conpleted By styrring th&above m xture at

roomtenperature for a sfort peridd of ZMNe. Then the
sol vents and excess hydr oshlornde agid Wwere renoved by

Similar procedure as described in example 41c was used, starting from 4-isoproxy-6-
[2-methylsulfanyl-4~0x0-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 41b), 2-amino-propane-1,3-diol and DIEA. After the reaction was
completed, the solid was collected by filtration, washed with a little bit of acetonitrile
and dried. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 0%-5%
methanol in methylene chloride in 30 min) afforded 6-[2-(2-hydroxy-1-
hydroxymethyl-ethylamino)-4-ox0-4H-thiazol-(5Z)-ylidenemethylJ-4-isopropoxy-
quinoline-g-carbonitrile. LC-MS m/e 413 (MH*).

Example 59
6-[2-Hydrazino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-

carbonitrile
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yl i denenet hyl ] - 4-i sopr opoxy- qui nol i ne-3-carbonitrile

hydrochloride salt. LCMS me 354 (M+) . Exanple 61
WQ20hriom32%- [ | - (3- met hanesul f onyi - 4- phenyl - qui NBCT/RPB0Y006806

)-nmeth-(Z)-ylidene] - thiazol-4p9ne a) Preparation of

met hyl sul f anyl -acetic acid ethyl ester A solution of

et hyl bronoacetate (167 g, 1nol) and sodi um
To hh@mﬂhhlgm afez{sﬁ@%x@iﬁf{z5ngthy1s1ﬂﬁxiyb44}ox?4ﬂ -Henadl-(6200

) was at e re tur or 5 hours.
s g fhe e DO Lt FORRIF 15t P & Heno) and
dRRPFBPYICRARIAPR 362 Qny I8 i RMNGOR R ARIN(S mBf dnhydrous

wat er’ was added. The resulted m xture

hﬁ&wm (@dom trlL oh ydmaBen at:eton‘ltmée 6t gﬂﬁuw.asl mwsad@de The

| | f d
e lted A donti P VEs sERRA PP Grfncratirb HaEf off o er the
réa‘e‘:h@h wakXomplebRSoRent #had E‘éxﬁﬁﬁed’l Flash hMmBtapristsy (Merck Silica

b) Pre aration of methanesul fonyl -acetic acid
g@tﬁ@ﬂ?a@s@@@me 8% 8Pt mehagrol mm@h&@m&h&qn%@t%mm) afforded

A r
g Ry T antlo- fTAB 41 THRBL Eafl Piddtrteyl s 30RO L linoline 3
caboditfile. CP8AYIS2t e g54 (MIPD. nol ) was added in portions
to maintain the tenperature under 10 degrees. After
addition, the reaction m xture was allowed to stir at

about room tenperature forg24mpbuss. After the
tere

reaction, the solid was fi the filtrate was
Hel2-Fadrazgo-4-oxo-4 H-thiazol- (5Z)~yhdenemethyl] -4~isopropoxy-quinoline-3-

carbonitrile hydrochlorlde salt

To the solution of 6-[2-hydrazino-4-o0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-
isopropoxy-quinoline-3-carbonitrile (example 59, 15 mg, 0.042 mmol) in
acetonitrile and water (8 mL), hydrochloride acid (1N, 0.17 mL) was added. The
reaction completed by stirring the above mixture at room temperature for a short
period of time. Then the solvents and excess hydrochloride acid were removed by
vacuum and lyophilizer to give 6-[2-hydrazino-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl}-4-isopropoxy-quinoline-3-carbonitrile hydrochloride salt. LC-MS
m/e 354 (MH*).



wi th potassi um carbonate to pH=7. The organic | ayer
was col |l ected, washed with brine, dried over sodium
w@aioba02828 and t hen concentrated in vacuo to gi REI/EP2005/006806

met hanesul f onyl - acetic acid etlayl ester (90 g, 100%
as a solid. LCGMs nme 167 (MH+). c) Preparation of
s- et hoxy- a- net hanesul fonyl -aciylic acid ethyl ester A
m xture of nethanesul fonyl-acetic acid ethyl ester
(exanple 61b) (90 g 0.547 nol), .triethyl orthoformate
(242.9 g, 0.641 mol), and &c@MmRle&inydride (227 ni)

-A- L )| .
(MRS RGP AIRAA AN Boe DRI A g g denc
under reduced pressure to tfiazel-4-one
3- et hoxy- 2- net hanesul fonyl acrylic acid ethyl ester
(purity 50% . The crude conmpound was used in the

foll owi ng reaction wtha further purification. LC M
me 223 (M) . d) Preon of
el

4- (2- et hoxycar bonyl - esul f onyl - vi nyl am no) - benz
oic acid ethyl estergTh mpound of 0
3- et hoxy- 2- nethanengfony -acrylic aci d
(exampl e 61c, 52 g,=9: 1d_amil i né
0.234 nol) was m xed a E
stirring for two hours. & Dl i NgS reaction to
room t enperat ure, sol vent Mas Menoved to §ive

4- (2- et hoxycar bonyl - 2- met hanesul f onyl - vi iyHani no) -
benzoic acid ethyl ester. The crude conpound was used
in the follow ng reaction

et hyl ester
(38.65 g,

a) Preparation of methylsulfanyl-acetic acid ethyl ester

s
A solution of ethyl bromoacetate (167 g, 1 mol) and sodium thiomethoxide (20%,
367.5 g, 1.05 mol) in ethanol (500 mL) was heated at refluxing temperature for 5
hours. After cooling to the room temperature, most of the solvent was evaporated
under reduced pressure, and then water was added. The resulted mixture was
extracted with ethyl acetate. The organic layers were collected, dried over sodium

sulfate, filtered, and concentrated to give methylsulfanyl-acetic acid ethyl ester (73.4
g, 55%) as colorless oil. LC-MS m/e 135 (MH*).

b) Preparation of methanesulfonyl-acetic acid ethyl ester
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wi t hout further purification. LCM5 nfe 342 (MH) . e)
Preparati on of

Wd 200p002328/ - 3- net hanesul f onyl - qui nol i ne- 6- car boRgT/ER2005/006806
acid ethyl ester To the sol utiggm of
4- ( 2- et hoxycar bonyl - 2- net hanesul f bnyl - vi nyl am no) - benz
oic acid ethyl ester (exanple 6id) in phosphorous

To xlye:d;rfjlgtigd@f h@ﬂéiﬁyhhllfanglehgqbic@&@@uhbrb%ﬁef Céé:(aﬁﬁﬂe% 644.5739) g, 0.547
., a The .resul te ture was heated at 7
H@@Pé@@ﬁ)r%ﬁnesﬁﬂeﬂa% (We‘i%ﬁ’e_%ﬁ IreRgroxy @rmoergamg\f(%pPBA, 217 g,
1.b58 &3 Wals Qdel hR tpb?ﬁ&ﬁé R mAnthiy ﬁe%ﬁ?é?&éu?é’ uhfef 89 Bkgrees.
te and th chl ori de was

nper at ur e, .then phosphorous oxycl
ABonpddisioadthewreetipr duistereprassaloveed thestirted abest theem temperature

t S . .The sol,id s fiktered,, coll ected, .
ol oSy ARELEEe oot sl et s o Bl Ry merutratized
withrporadshanahlyorgee o HHTArDiy/oxdranic layer was collected, washed with

met hanesul f onyl - qui nol i ne-6-carboxylic acid eth

I
brage.«irigbavey sediymsuligty, andchamcopeenipred mgcyg fo give

m%*%ﬁf’*cy Sl AN- Retic acid ethyl ester (00 g 10096) a5 a solid, 1.OMS m/e 167
(MY ester

4- Hydr oxy- 3- net hanesul f onyl - qui nol i ne- 6- car boxylic
acid ethyl ester (exanple 6ie, 15 g, 51 nmol) was

c)dPsepraiesin b 3RARE RO R DY EHbBL Aoyl AREd Rillyl edhen

the reaction m xture was heated ‘at the refl uxXing
tenperature for 6 hours. After cooling the reaction to

about room tenperature, EE(BQ) sol R yvas evapor at ed
2 2~3

under reduced \[

OEt

A mixture of methanesulfonyl-acetic acid ethyl ester (example 61b) (90 g, 0.547 mol),
triethyl orthoformate (242.9 g, 0.641 mol), and acetic anhydride (227 mL) was
heated at 130-140°C for three hours. After cooling the reaction to room temperature,

solvent was removed under reduced pressure to give 3-ethoxy-2-methanesulfonyl-
acrylic acid ethyl ester (purity 50%). The crude compound was used in the following
reaction without further purification. LC-MS m/e 223 (MH*).

d) Preparation of 4-(2-ethoxycarbonyl-2-methanesulfonyl-vinylamino)-benzoic acid

EtO,C. : EtOZCj/SOZCH3
N

The compound of 3-ethoxy-2-methanesulfonyl-acrylic acid ethyl ester (example 61c,

ethyl ester

52 g, 0.234 mol) and aniline (38.65 g, 0.234 mol) was mixed and heated at 140-150

°C under stirring for two hours. After cooling the reaction to room temperature,
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pressure. Dichloronethane was added to the residue,

foll owed by extraction with water. The organic | ayers
wowese/0esks ect ed, dried over sodium sul fate, fiPCEERINS006806

andthen concentrated in vacuoggdool uim chronat ogr aphy

gave 4-chl oro- 3-

nmet hanesul f onyl - qui nol i ne- 6- car boxylic acid et hyl
sogz)sérfmvz(sZ&ng)ve:Cdlﬂ)i give 79%9ethoGrob ovyd-22aikthMregulfong)-vinylamino)-

reparati ogn.o . . .
beyizgin s Gh sty Thesrads FormpprBf e tseddn Sasallewing repction
. | i f +

wﬁhg?ﬂc %?glﬁ%{pr}let %%@ﬁjﬁf%%?ﬁl(ﬁﬁrﬁcﬁ canIéI 25 car boxylic acid

et hyl ester (exanple 6if, 200 ng, 0.64 mmol) in DVE (8

henyl baronjc acid (7116 . 96 I a .
bRl o rEir Petiaipstlpn il hiniiele-ciibosylic acid ethyl
egt@&osr hi ne) - pal | adi um(o) (147 ng, 0.13 mmol), and

sodi um car bonate solution (2 M 1.12 m, 2.23 nmol)

were added. The resul ted sol uti §f'was heated under the

m crowave irradiatiggy @t 130 degreesglppdd min. After
cooling to room tenpefatyFe, Yheregact i?on i xt ure was
filtered through a bed of th DVE. The
filtrate was quenched wi thwater7and then extracted
Wi th ethyl acetate. The organi cl\{ayers were col | ected,
washed with brain, dried over sodiumsulfate, and then
concentrated in vacuo. Flash chromat ography (Merck

Tethe selugjen ofa;(2retheapearbenyl-zunsbenestlfynyladerlaming hbenzoic acid
etﬁ?f%@#?r ge%]a%r?pégg'f@ bR Wy R G obMm S PG i phoric acid

(PPA, 445 g) was added. The resulted mixture was heated at 70 degrees for 8 hours

under mechanical stirring. After the reaction, the reaction mixture was cooled to
room temperature, and then phosphorous oxychloride was evaporated under reduced
pressure. To the residue, water was added. The solid was filtered, collected, washed
with water thoroughly, and then dried. Column chromatography gave 4-hydroxy-3-
methanesulfonyl-quinoline-6-carboxylic acid ethyl ester (25 g, purity 70%). LC-MS
m/e 232 (MH*)

f) Preparation of 4-chloro-3-methanesulfonyl-quinoline-6-carboxylic acid ethyl ester

Cl

EtO,C SO,CH,

X
Z
N

4-Hydroxy-3-methanesulfonyl-quinoline-6-carboxylic acid ethyl ester (example 61e,
15 g, 51 mmol) was dissolved in phosphorous oxychloride (450 mL). Then the
reaction mixture was heated at the refluxing temperature for 6 hours. After cooling
the reaction to about room temperature, the solvent was evaporated under reduced
pressure. Dichloromethane was added to the residue, followed by extraction with

water. The organic layers were collected, dried over sodium sulfate, filtered, and
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nmet hanesul f onyl - 4- phenyl qui nol i ne-6-carboxylic acid

ethyl ester (159 ng, 70%9. LC-MS me 356 (M+). h)
w@e@panzmes on of PCT/EP2005/006806

(3- et hanesul f onyl - 4- phenyl - qgidol i n- 6-yl ) - met hanol 3- M

et hanesul f onyl - 4- phenyl - qui nol i ne- 6- car boxylic acid

ethyl ester (exanple 6ig, ioo ng, 0.28 mmol) in
thenhgodicentratest inadys el oof@ugmmnl( &rnh)atmghyégheei 4tchlfrod G-

Fi y st tion of .diisobyt m num ride in THE (1
e S AR SRR Pl BY LA 2 B Uy 785 LCMS
n¥@®5@ﬁ%ﬁHF?n went for 1hr at about room tenperature.

hen the

reacti on was cooled to 0 0C, and second
portion of diisobutylalumnumhydride in THF (1M 930

I The,r I.Qn i nyed f.or .

b PapmAte B st Oy oS i G B 18 heid ety
estenpl eti on of the reaction was nonitored using LC M.

Addi ti onal portion of diisobutylalum num hydride in

THF (1M 620 ulL, 0.62 mol) s agdded, and the

reacti on went for another 30 he reaction was
guenched with saturated sodi umbigarbonate sol ution,

foll owed by extraction with ethy] acetate. The organic
solution was filter hrough a _bed it with

ethyl acetate. The Efetiélzg;r AS OB g:ct)%gj,i3 washed with
water, brain, dried over
t hen concentrated in vacuos chr omat ogr aphy

(Merck Silica gel 60, 70-230 nesh, 60% ethyl acetate

in hexane in 10 mn, then 60%i 00% ethyl acetate in

hexane in 13 min) afforded
To 3herselnsioanfi4-onpro-2-wietmnesylfpad-quingline-6-carboxylic acid ethyl

ester (example 61f, 200 mg, 0.64 mmol) in DME (8 mL), phenylboronic acid (116

m sullfate, filtered, and

mg, 0.96 mmol), a catalytical amount of tetrakis(iriphenylphosphine)-palladium(o)
(147 mg, 0.13 mmol), and sodium carbonate solution (2 M, 1.12 ml, 2.23 mmol) were
added. The resulted solution was heated under the microwave irradiation at 150
degrees for 15 min. After cooling to room temperature, the reaction mixture was
filtered through a bed of celite with DME. The filirate was quenched with water, and
then extracted with ethyl acetate. The organic layers were collected, washed with
brain, dried over sodium sulfate, and then concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 70-230 mesh, 30%-50% ethyl acetate in
hexane in 15 min, then 50% ethyl acetate in hexane in 9 min) afforded 3-
methanesulfonyl-4-phenyl-quinoline-6-carboxylic acid ethyl ester (159 mg, 70%).
LC-MS m/e 356 (MH*).

h) Preparation of (3-methanesulfonyl-4-phenyl-quinolin-6-yl)-methanol
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yl)-methanol (70 ng, 79%. LC-MS me 314 (MH). i)
Preparati on of

wa200etbmeesul f onyl - 4- phenyl - qui nol i ne- 6- car bal PENEZBE®I®006806

the solution of 111
(3- et hanesul f onyl - 4- phenyl - qui nol i n- 6-yl ) - met hanol
(exanple 6ih, 90 ng, 0.29 mmol) in nethylene chloride

(10 m ), activated manganese oxide (250 ng, 2.88 nmol)
was added. The reaction m'xture

heated at the
refiuxing tenperature for 45 m ter cooling to the

roomtenperature, the reaction m¥turewas filtered
through a bed of celit with nethylene I/Lorlde The
filtrate was coll ect @ a8\ I n vacuo to
gi ve 3-net hanesul f onyl™- [
car bal dehyde. LC M5 nie 31' - # ) Preparation of
5- ( 3- net hanesul f onyl - 4- phenyl™- qU|NoI|n 6- yl met hyl ene) -
2-t hi oxot hi azol i din- 4-one Am xture of

3- et hanesul f onyl - 4- phenyl - qui nol i ne- 6- car bal dehyde

3(M>é&lﬂﬂe§uﬁbhyl A-DhERy1- @uﬁﬁﬂﬁﬁ@% ):aeri?ﬁé‘ Bbl'ﬂl%tﬁ?ﬁes@n (example 61g,
), sodium acet ate (82

1@@ @ng,co a& ingmEY), in anhydress t@émhefdrqzﬁmd@m (8 neL)m)ve& eamedto 0 °C. First
o (glg {le ogylpéﬁggﬁg cfr‘;f&e { (';f*li %;IJ,]OA‘&\,I E) L?%e&\l;\%&gwas added to

’dﬁé hb@reaglixtard ahldehe Qba(ﬁhommﬁfolr &(Hreiﬂ abvas fesh teiperature. Then
wat er,, dried t ive 5-(3: . .. . .
t%f%&hegmasmfeﬁ eﬁiyandq%ﬁcaaﬁimr@oy okefipgheialuminyn hydride
ui”f‘ ﬁ' MZ Qk/BQﬂLn Dﬁgigﬁﬁ?éﬁ& A5hddE8 N hWrkRcifory 8di¥ed for another 45
mm at about room temperature. The completion of the reaction was monitored
using LC-MS. Additional portion of diisobutylaluminum hydride in THF (1 M, 620
uL, 0.62 mmol) was added, and the reaction went for another 30 min. The reaction
was quenched with saturated sodium bicarbonate solution, followed by extraction
with ethyl acetate. The organic solution was filtered through a bed of celit with ethyl
acetate. The filtrate was collected, washed with water, brain, dried over sodium
sulfate, filtered, and then concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 60% ethyl acetate in hexane in 10 min, then 60%-100%
ethyl acetate in hexane in 13 min) afforded (3-methanesulfonyl-4-phenyl-quinolin-6-

yD-methanol (70 mg, 79%). LC-MS m/e 314 (MH*).

i) Preparation of 3-methanesulfonyl-4-phenyl-quinoline-6-carbaldehyde




k) Preparation of
5- ( 3- net hanesul f onyl - 4- phenyl - qui nol i n- 6-yl net hyl ene) -
wQ2006003898 sul f anyl -t hi azol - 4-oneSi m | ar pr ocedPCEFERR05/006806
descri bed in exanple 41b was ysed, starting from 5-(3-
met hanesul f onyl - 4- phenyl - qui nol i n-6-yl et iyl ene)-2-tr
iioxo-tliiazolidin-4-one (exanple 6ij), iodonethane,
Tarttie BbBAiopdifi (Sapetmylest tiyhyd ri-paEnyRqaceliartyi-inethanol (example

62**’{930 % Ra78uRPD iy Pacibyran shlogidafiiomy. getivated mamgpngse oxide
hipy el fanyl) WHS%Qﬂed 4h@R8actidr Mp«tHre wid hettddat the refluxing

1 Preeparati on of

tempegaferesior U5 (BimeAfiehesnlingdnyihe 2opmdryipegaiiune, the-reagtion mixture
v)as '%{eeg%c} Iglé)o&)éjh aq:gé)%l:c}]fp qehP ﬁﬁlolln }gékz%éhgbggt I’Iﬁlg(}ﬁfrg [ {ras collected

aﬁd(cBncentrated in vacuo to give 3-methanesulfonyl-4-phenyl-quinoline-6-
atg&r}* Kﬂ phenﬁgﬁgi nol i n- 6-yl et hyi ene) - 2- net

g{h Sy 332 TVexanpl e 61k), and anmni a

in nmet hanol to give 2-am no-5-[i-(3-nethanesul fonyl -

4- phenyl - qui nol i n-6-yl)-nmeth-(2)-ylidene]-thiazol -4-on

je Preparmsomoé 54 3emethanesulfexd eBgl-quinolin-6-ylmethylene)-2-thioxo-

Q- 4- 0X0- 4i
ﬂng%%gﬁnhfpgg) yl i denenetliyi]-4-phenyl - qui nol i ne- 3-
carbonitrile a) Preparation of
3- cyano- 4- phenyl - qui nol i ne- 6- car b
esterSim | ar procedure as descri bg
used, starting fromg@-chloro-3-
cyano- qui nol i ne- 6- cafpoxylic acid ethyl %/Ler (exanpl e
46¢c), pheny boronic gt S

c acid ethyl
exan‘pl e 6l g was

A mixture of 3-methanesulfonyl-4-phenyl-quinoline-6-carbaldehyde (example 61i,
78 mg, 0.25 mmol), rhodanine (67 mg, 0.50 mmol), sodium acetate (82 mg, 1.0
mmol), and acetic acid (2.5 mL) was heated under the microwave irradiation at 160
degrees for 40 min. After cooling to about room temperature, the reaction mixture
was filtered, and the'solid was collected, washed with water, dried to give 5-(3-
methanesulfonyl-4-phenyl-quinolin-6-ylmethylene)-2-thioxo-thiazolidin-4-one (82
mg, 76%) with a yellow color. LC-MS m/e 427 (MH*).

k) Preparation of 5-(3-methanesulfonyl-4-phenyl-quinolin-6-ylmethylene)-2-
methylsulfanyl-thiazol-4-one




tetraki s(triphenyl phospliine)palladiumo), and sodi um
carbonate solution to give 3-

w@yaane2s2phenyl - qui nol i ne- 6- carboxyl i c aci d et PgI/EP2005/006806
ester. LGMS me 303 (MH) . b)g Preparation of
6- hydr oxynet hyl - 4- phenyl - qui nol'i ne-3-carbonitrile
Simlar procedure as described in exanple 6i h was

Sinsitet, proteduisierag desmrbéli yexamgle 41b was used, starting from 5-(3-

_ u’ic*?gg‘!}‘ip ﬁﬁ{@ﬁ&%ﬁ@mﬂwﬂ?ﬁ%ﬁb@@t iagplidin-4-one
(eﬁa%é 6%3 %Hbﬁietﬂarﬁah %ﬂM'DI%’SL @isb?%ﬁd%&%ﬁiﬂe‘) i Seetonitrile to

c) Preparation

gige ﬁoﬁmetmmélfwqu@npb@nthumb@r@cyhﬁntethyl@n@rznm@thylsulfanyl-
5 th%z%ﬁ ﬁag ?@r}?{gﬁg/égggdﬁlﬁxaml e 6ii was used,

hydr oxynet hyl - 4- phenyl - qui nol i ne-3-carbonitrile
(exanpl e and actlvate manganese oxi de to, gj.ve
D Wﬁ@tpomog ReyImyailAd Brnetiumesn bemy 4-Pheny i quinBlifttsy)-meth-

reparation of 6-(2;
(Zj%al 0X0- t llagéloﬁ) I n-5-ylidenenet hyl) - 4-phenyl - qui nolin
e 3- carbonitrileSimlar procedure as described in
6i use startl from6-f |- 4-
10 sEERESad RSt RGP sied ShEit from 5-s-

m@ﬂﬁ&iﬂa@uﬁsn y1-29MeH - a6 RioNnes -y dtBAeid)co-aedttylsalfah ethla ol-4-one
6- (2, 4-di oxo-thi ag]olql di n- 5- ﬁpde;}%gnet)hyl) 4then Yl zor4”

(examiphe 525), cadssRmonia & methaml e BIVE 24 ANRR)5-
4-phenyl-quinolin-6-y1)-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 410 (MH*).

-(3~methanesu1fonyl-

15 Example 62
. 6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-phenyl-quinoline-3-

carbonitrile

20
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e) Preparation of

6- ( 2- net hyi sul f anyi - 4- oxo- 4H-t hi azol - 5-yl i denenet hyl ) -
wd2@ammskgiunol i ne- 3-carbonitrile Simlar prockPUIYER2085006806

descri bed in exanple 41b was lﬁgd, starting from

6- (2, 4~di oxot hi azol i di n-

5-yl i denenet hyl ) - 4- phenyl - qui nol i ne-3-carbonitrile

Slrafanptaee8deh as d adeiet harRamplwls1d whs used, starting from 4-chloro-3-
(diisopropyl ethylam ne) in acetonitrile to give 6-(2-

cythgrEaingry cashoxyygc arid sthybesser Gxgmple dbele Phonylbarepc acid,
t{t?é’lﬁ?@ggﬁgﬁlgﬁb%?hiﬁ@)’ﬁﬁ"?l‘&ﬂﬁﬁﬂqt(?j, ah& sNBiuth SartitfhatdBiition to give 3-

cYar{24 ephemyl-4rudxal inkd=6 tdairlbaaoflic(dsi] ethiyl detaenBCHYBm e gbg (MH*).
yl qui noline- 3-carbonitrile Simlar procedure as
described in exanple 41c was used, starting from 6-(2-

by eirephSHonasHe - §df8$@nféﬁ1%flhhi}ﬁ@nyﬁqﬁiﬂ(ﬂﬁfée§@hﬂ§r%nﬂep he

nyi -qui nol i ne-3- carbonitrile exanple 62e
[ 2- am no- 4- oxo0-4

anmoni a in methanol to gi yegs
“t hi azol - (52) -yl i deneret h
k .

- phenyl - qui nol i ne-3-carb

onitrile. LCGM nlie 357 ( Exanpl e 63
6- [ 2- Ami no- 4- 0X0- 4i
-t Mazol - (52) -yl iden hyl]44-pyridiii-3-yl-qunoline-3

- carbonitrile; conpounth\atR qor
Preparati on of |
3-cyano- 4- pyri di n- 3-yl - quNag
et hyl ester N

Dofcetic acid a)

carboxylic acid

Similar procedure as described in example 61h was used, starting from 3-cyano-4-
phenyl-quinoline-6-carboxylic acid ethyl ester (example 62a), and diisobutylaminum
hydride to give 6-hydroxymethyl-4-phenyl-quinoline-3-carbonitrile. LC-MS m/e 261
(MH™).

¢) Preparation of 6-formyl-4-phenyl-quinoline-3-carbonitrile

Similar procedure as described in example 61 was used, starting from 6-
hydroxymethyl-4-phenyl-quinoline-3-carbonitrile (example 62b), and activated
manganese oxide to give 6-formyl-4-phenyl-quinoline-3-carbonitrile. LC-MSm/e
259 (MH*).

d) Preparation of 6-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-4-phenyl-quinoline-3-

carbonitrile
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Simlar procedure as described in exanple 6ig was
used, starting from 4-chl oro- 3-
W@ y@a0e13e8 nol i ne- 6- carboxylic acid ethyl esterPCEER20PH@6806
46c¢), pytidine-3-boronic acidgjtgetrakis
(triphenyl phosphine) palladium{o), and sodium
carbonate solution to give

3- cyano- 4- pyri di n- 3-yl - quinol i ne-6-carboxylic acid
ethyl ester. LC-NMs me 3 ) . b) Preparation of
6- hydr oxynet hyl - 4- pyri di | - qui nol i ne- 3-carboni tri
eSimlar procedure as desyribed in exanpls 6ih was
used, starting froMmS:cya o 4-
pyrldln 3-yl -quinoline We Leet hyl ester
(exanpl e 63a), and d||3mbuty um hwdrid¢ to give
6- hydr oxymet hyl - 4- pyri diNg- 3= - g nol ihre-3-
carbonitrile. LCGMS me 260 (MF#). c) Préparation of
6-fornyl - 4-pyridi n-3-yl - qui nol i ne- 3- carbo@trile
Sim | ar procedure as described in exanple 6ii was
used, starting from 6-
STUAOXHE. -
(AR AT S TR i o«
pBendraninolinggrearbanirije taxampde feeRrboddainet sodiom a@tas, and

d
Ak 000 SV A BORE TR IMn i ensrarionly tyebenylapipoline-5-
carboBityileuL.OMNB R/ e §74:@MEDI)1 trileii8 Simlar procedure
as described in exanple 6ij was used, starting from
6-fornyl - 4-

e) Preparation of 6-(2-methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-phenyl-

quinoline-3-carbonitrile

Similar procedure as described in example 41b was used, starting from 6-(2,4-dioxo-
thiazolidin-5-ylidenemethyl)-4-phenyl-quinoline-3-carbonitrile (example 62d),
iodomethane, and DIEA (diisopropylethylamine) in acetonitrile to give 6-(2-
methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-phenyl-quinoline-3-
carbonitrile. LC-MS m/e 388 (MH?*).

f) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-phenyl-

quinoline-3-carbonitrile

Similar procedure as described in example 41c was used, starting from 6-(2-
methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-phenyl-quinoline-3-
carbonitrile (example 62¢), and ammonia in methanol to give 6-[2-amino-4-oxo-4H-



pyridm 3-yl -quinoline-3-carbonitrile (exanple 63c),

rhodani ne , sodium acetate, and acetic acid to give
W®2{04/0a2828 2-t hi oxo-t hi azol i di n-5-yl i denenet hyl PEHEP3005/006806

i n-3-ylquinoline- 3-carbonitriig@. LC-M5 nle 375 (MH).

e) Preparation of

6- ( 2- net hyi sul f anyl - 4- oxo- 4H-t hi azol - 5-yl i denenet hyl ) -
tiam}r(5d)-ylid8ngethyl hatplreryd-quimdinre-g rdakleorfitriiel d1C-MS m/e 357
(@Egsedure as described in exanple 41b was used,

ting from 6-(4-oxo-2-

t hi oxo-thi azolidi n-5-ylidenenet hyl)-4-pyridin-3-yl-qui

nol i ne- 3-carbonitrile (exanple_ 63d) i odonet hane, and

DI EA (dii sopropy! et hyl am nE)i_TLI_l@_%.ﬁ.‘Etonltrl le to give

a
4 5o PR R e B A e R P bR R bgotive-o-

(MH) . f) Prcaﬂaj’rﬂtmlenc@ﬁpﬁuhdwﬁfh nifidoroxaretic acid
-thi azol - (5Z) ~yl i denenet hyl ] - 4- pyri di n- 3-yl qui nol i ne-
3-carbonitrile; conpound with t&fl Jdoro-acetic acid
Simlar procedure as descgi bed i e 41c was
used, starting from 6- -\N
met hyl sul f anyl - 4- oxo- 4K t 1 i azB6@ 5- i i denenet iyl )-4-p
yridin-3-yl-quinoline-3~gdarbonitrile (ec>)<an'pl e 63e),
and ammoni a i n meN@nol tjo give
6- (2- ami no- 4- oxo- 4Flb'a o

B 3-carbonitri
Ie Fl ash chr omat ogr aph 3 unt of
trifluoro acetic acid as’ N cosol vent gav 6-

NH,

a) Preparation of 3-cyano-4-pyridin-3-yl-quinoline-6-carboxylic acid ethyl ester

SN

/
O

N
S o~
\N
Similar procedure as described in example 61g was used, starting from 4-chloro-3-
cyano-quinoline-6-carboxylic acid ethyl ester (example 46¢), pyridine-3-boronic
acid, tetrakis (triphenylphosphine) palladium (0), and sodium carbonate solution to
give 3-cyano-4-pyridin-3-yl-quinoline-6-carboxylic acid ethyl ester. LC-MS m/e 304
(MH?H).

b) Preparation of 6-hydroxymethyl-4-pyridin-3-yl-quinoline-g-carbonitrile
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wW@2006@0382%i trile; conpound with trif

[ 2- am no- 4- oxo0-4
-thiazol - (5Z)-ylidenenet hyl]-4-pyridin-3-yl-qui noline-

| uor o- acet PCT/BR1005/006806
LC-M5 nfe 358 (M+H). Exanpl e 644-6-[ 2- Am no- 4- oxo- - 4i
-t Mazol - (5Z) -yl i denepietliyl]-4-(i-ethyl-propoxy)-quin
oline- 3-carbonitrile a) Preparation of
4- (i -ei hyl - propoxy) - 6-i odg>gui nol me- 3-carbonitrile
Simlar procedure as desdfibedy i n exanpl e 28a was

and potassium hydridg n a solvent systemof THF to
gi ve =
4- (i -ethyl - propoxy) -6-i 0g [ e- Scagrbonitrile
LC-MS me 367 (MH) . D) .
4- (i -ethyl - propoxy) - 6- formN-qw hol i ne- 3-carbonitrile
Sim | ar procedure as described in exanple 28b was
used, starting from 6- iodo4(2-

Slﬁ%ﬁi@%bcg%ﬁ@%)de%&w@d hf‘@x @réawasr hdedl, 6@X¥aAR M 3-cyano-4-

on nonoxi de, tri e [ 'am ne,

meﬂﬁmzrwﬂﬂmmmﬂﬁésphbwefllcmi eittiyliegter fexammle6gayramnd

AR oS e sercrqurms i Bvidipaniqyingline-s-
cd-rﬁofrﬁrﬂlé eLEMS 62 (YHPNepar ation of

6- [ 2- am no- 4- oxo0-4
-thi azol - (52) -yl idenenet hyl]-4-(i-ethyl propoxy) -

ORI AR L S

4- (i-ethyl propoxy)- 6-for UI nol i ne- 3-carbonitrile

(exanmpl e 64b), pseudothio

Similar procedure as described in example 61i was used, starting from 6-
hydroxymethyl-4-pyridin-3-yl-quinoline-3-carbonitrile (example 63b), and activated
manganese oxide to give 6-formyl-4-pyridin-3-yl-quinoline-3-carbonitrile. LC-MS
m/e 260 (MH*).

d) Preparation of 6-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-4-pyridin-3-yl-

quinoline-3-carbonitrile




15

20

25

sodi um acetate and acetic acid to give
6-[ 2-am no-4-oxo-4 f-thiazol-(52)-
wQ koodomseet hyl | - 4- (i - et hyl - propoxy) - qui nol i ne- BE/EP1DOF1106806
trile. LCMS me 367 (M#) . fHganpl e 6F;
6- [ 2- Am no- 4- oxo-4J
-tliiazol-(52)-ylidenenetliyl]-4-isobutyl sul fanyl-quin
Sigiil_alﬂ Bied_iﬁe hae r(ﬂeltwﬂillb?i @) elxlalnqﬁa l6|aj wasiusdd, starting from 6-formyl-4-
-j.0do- 4-i sobut yl sul f anyl.- qui nol j ne- 3-car.bonitril.e
Dy i3 -ghBRtera: A de L gaple %@iﬁ%@éﬁ%@l& \Rgdium acetate, and
. 1 1 f . P i o TR
i A S U S b R D e Sl
quandlipeasagbonithyelr LAMBm e 378 WEHE).syst em of
tetrahydrofuran to give 6-iodo-4-
i sobut yl sul fanyl - qui nol i ne-3-carbonitrile. LGM nle
e)3eprhtion obp-(Breaiyddilfmydy-oxo-4H-thiazol-5-ylidenemethyl)-4-pyridin-
-fornyi - i sobut yl sul fanyl - qui nol i ne-s-carbonitrile
3-g-ahinglingr greathABtrale described in exanpl e 28b was
used, starting from 6-i gdo-4-
i sobut yl sul fanyl - qui nati MeN3-carbonitrile (exanple
65a), carbon nonoxi de,{jtri et hyl am ne,
di phenyl pr opyl phosphi ne Zi1
tri hexylsilane tqugi
6-fornyl - 4-i sobut yiS
LC-M5S me 271 (M)
6-[ 2- am no- 4- oxo-4 -t

Similar procedure as described in example 41b was used, starting from 6-(4-oxo-2-
thioxo-thiazolidin-5-ylidenemethyl)-4-pyridin-3-yl-quinoline-3-carbonitrile
(example_63d), iodomethane, and DIEA (diisopropylethylamine) in acetonitrile to
give 6-(2-methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-pyridin-3-yl-
quinoline-3-carbonitrile. LC-MS m/e 389 (MH*).

f) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pyridin-3-yl-

quinoline-3-carbonitrile; compound with trifluoro-acetic acid

Similar procedure as described in example 41c was used, starting from 6-(2-
methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-pyridin-3-yl-quinoline-3-
carbonitrile (example 63e), and ammonia in methanol to give 6-(2-amino-4-ox0-4H-
thiazol-5-ylidenemethyl)-4-pyridin-g-yl-quinoline-3-carbonitrile. Flash
chromatography using a small amount of trifluoroacetic acid as a cosolvent gave 6-
[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pyridin-3-yl-quinoline-3-
carbonitrile; compound with trifluoro-acetic acid. LC-MS m/e 358 (MH*).
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Sim | ar procedure as described in exanple 28c was
used, starting from 6-fornyl -4-
w0 s@b02sbs ul f anyl - qui nol i ne-3-carbonitril e (exBOPER2005/006806
65b), pseudot hi ohydantoi n, sogigim acetate and acetic
acid to give 6-[2-am no-4-0x0-4 -thiazol-(52)-
yl i denenet hyl ] - 4-i sobut yl sul fanyl - qui nol i ne- 3- car boni t
rile. LCMS me 369 (MH) . Exanple 66
6- [ 2- Ami no- 4- oxo0-4
“t hi azol - (52) - yi i denemet hyEX3BRI&S4 it oxy- qui nol i ne- 3-

6i[fzb&%iiﬁéhl—@x@l].hﬂﬂﬁﬁ%la@z_‘?fylﬂénemethyl]-4—(1|—eéth§li~1r3r%~?paorxy)—quinoline—

6-1 odo- 4-i sobut oxy- qui nol i ne~3-carboni tri

procedure as described i n3eseahphigritBa was used,

starting from 2-net hyl propan-_i-ol,

4- chl oro- 6-i odo- qui nol i ne-3¢€arbonitrile (exanple 14c)

and potassium hydride in a solvent systemof THF to

gi ve 6-i o0do-4-isobut oxy- giH j4fe- 3- carbonitrile.

LC-MS mle 353(MH+) b) Preparation of @

-fornyl ~-i sobut oxy~W naoline-

procedure as descri bed :

starting from 6-i odo-4

I sobut oxy- qui nol i ne- 3- cappon

car bon nonoxi de, triethylam ne, NH

di phenyl propyl phosphi ne, palladium(l1) acetate and

trihexylsilane to give 6-fornyl -

4-i sobut oxy-qui nol i ne-3-carbonitrile. LC-M5 me 255
a) Reeparatiel oPre(isethy}-proptxys-6riedenjuinolinesgecarbonitrile

-thi azol - (52)-ylideneneth.yl]-4-isobutoxyquinoline-

3-carbonitrile

ileSimlar
used,

Similar procedure as described in example 28a was used, starting from 3-pentanol,
4-chloro-6-iodo-quinoline-3-carbonitrile (example 14¢) and potassium hydride in a

solvent system of THF to give 4-(1-ethyl-propoxy)-6-iodo-quinoline-3-carbonitrile.

LC-MS m/e 367 (MH*).
b) Preparation of 4-(1-ethyl-propoxy)-6-formyl-quinoline-3-carbonitrile
A5
® "
~

N

Similar procedure as described in example 28b was used, starting from 6-iodo-4-(2-

methoxy-ethoxy)-quinoline-3-carbonitrile (example 64a), carbon monoxide,



Sim | ar procedure as described in exanple 28c was
used, starting from 6-fornyl -4-
WO s@e02328/ - qui nol i ne-3-carbonitrile (exanpl e 6BGY/EP2005/006806
pseudot hi ohydant oi n, sodi um ag®f ate and acetic acid to
gi ve 6-[2-am no-4-o0xo-4
H t mazol - (52) -yl i denenet hyl ] - 4-
trieghylanuing- dipheoylprepdpbaspiune tpalladiurh (H)VEcathie BB trihexylsilane to

( MHH) . le 6 . s .
o8 gt e ool - Rl (/G MG a0 (MEE),
, 2-di met hyl - propoxy) - qui noline-3-carbonitrile a)
Prepar ation of

claPrepazaiionst AylP-PripoAy9xos4 Hoduazplki(68)-vhdenemattsbhut @rethyl-
bed le 28
5 PiBo R R ARG T O Mok opanol

4- chl or o- 6-i odo- qui nol i ne- 3- carbonltrlle (exanpl e 14c)
lgaé'p ﬁ)fto? I %gs%%gee%ixg@g%g@ % S mpﬁ%;’grrg ?rotm 4-(1-ethyl-
PI%P@%S’p uitdH¥S; & ’?rll@'tfk@mPleP?zﬁﬂaf)?éddH?Bon dantoin,

4-(2,2- dlne h: | - propoxy) - 6 ormyl -qu I ne- 3-car
sqditm wiekte andmcebe a@ddogv@é@famm~4mxewaﬂﬂl}mm%5ﬁhs

{
10 eGP TR TR R Finelinsra-csrbapifels. oS m/e 367
(MEXanpl e 67a), carbon nonoxide, triethylam ne,
di phenyi pr opyl phosphi ne, palladiumll) acetate and
trihexylsilane to give
4- (2, 2-di et hyl - pr opoxy) - ui nol i ne- 3-carbonit
rile. LCG-M5 nle 269 (MH) w
6—[2-Am1no—4—oxo-4H~th1azol (5Z)—yhdenemethyl] -4-isobutylsulfanyl-quinoline-3-

15 carbonitrile

NH,

a) Preparation of 6-iodo-4-isobutylsulfanyl-quinoline-3-carbonitrile

N S
N

~ AN

I =

N

20  Similar procedure as described in example 28a was used, starting from 2-methyl-
propane-1-thiol, 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14¢) and
potassium hydride in a solvent system of tetrahydrofuran to give 6-iodo-4~
isobutylsulfanyl-quinoline-3-carbonitrile. LC-MS m/e 369(MH™).
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c) Preparation of

6- [ 2- ammD- 4- ox0- 4H-t hi azol - (5Z) -yl i denenet hyl ] -4-(2, 2-
wa@l2eve0basks pr opoxy) - qui nol i ne-3-carbonitril e SiPCT/BP2005/006806

procedure as described in exappl e 28c was used,

starting from 4-(2,2- dinethyl-propoxy)-6-f

or nyl - qui nol i ne-3-carbonitrile (exanple 67b),

pseudot hi ohydant oi n, sodi um acetate and acetic acid to

give 6-

bt Resmsre @zp?] 9rf§a@arﬁ Wmsuafapﬁl-gum%m FRIRAEERY ) -
gui nol i ne-3-carbonitrile. e 367 (MtH). Exanpl e
67 6-[2-(" yclopropylamno4o -4
-thi azol - (5Z) -yli denenet hyi | - 4; (i - et hyl - pr opoxy) -
qui nol i ne-3-carbonitrile Si ar proggdure as
descri bed i n exanpl eNd8c wag used, st@arting from

6-f ormyl - 4- I
(tetrahydro-pyran-4-yl oxy qU| Ne- 3-Earbonitrile
(exanmpl e 64b), 2- cycl opr : ot hi azol - 4- one
(exanpl e 37c), sodium acetaiNe and”acetic acid to give
6- [ 2- cycl opr opyl am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet
hyl ] -4-(i-ethyl propoxy)- quinoline-3-carbonitrile.

sigae TR sy tcavaines it Bn e vas pred, st firam Griodo-4-

isb byl dulthniyb-gRiHdedsHcasd diigrile Jeganplriga)] ¢@bon monoxide,
triethylamine, diphenylpropylphosphine, palladium (II) acetate and trihexylsilane to

give 6-formyl-4-isobutylsulfanyl-quinoline-3-carbonitrile. LC-MS m/e 271 (MH?*).

¢) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-

isobutylsulfanyl-quinoline-3-carbonitrile

NH,

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-
isobutylsulfanyl-quinoline-3-carbonitrile (example 65b), pseudothiohydantoin,
sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-

ylidenemethyl]-4-isobutylsulfanyl-quinoline-3-carbonitrile. LC-MS m/e 369 (MH*).



Sim | ar procedure as described in exanple 28c was
used, starting from 6-fornyl -4-

WO s@e02328/ - qui nol i ne-3-carbonitrile (exanpl e 6BGY/EP2005/006806
2-cycl opropyl am no-t hi azol - 4-ppe (exanple 37c), sodium
acetate and acetic acid to give
6-[ 2- cycl opr opyl am no- 4- oxo4i
-thi azol - (52) -yl i denenet hyl ] - 4-i sobut oxy- qui noli ne-3-c
arbonitrile. LCMs me 393 (I\/H+% . Exanple 70
6-r 2- (- Vel opr opyl ani no- 4- ofgample 66

-t z | h f t _ —q-
o A8 N e e T o KR quinoline-3
descrl bed in exanpl e 28c wearbos#dile starting from
4~(2, 2-
di met hyi - pr opoxy) - 6-f or ny I noline-3-carbonitrile
(exanmpl e 67b), 2- cycl opropyl am no-thi azol -4-one
(exanmpl e 37c), sodium acet.ate and acetic acid to give
6- [ 2- cycl opr opy! agi_no- O
-thiazol - (52)-yli dex
qgunol i ne-3-carbonitri g
71 6-[2- Ami no- 4- oxo-4 S
-t hi azol - (52) -yl i denene EPropyl = ﬁ(nol i ne- 3-
carbonitrile a) Preparation of
2- (3-cyano- 6-i odo- qui nol i n-4-yl)-2-ethyl - ma? oni ¢ acid
di et hyl esterPotassi um hydride (35% oil dispersion,
220 ng, 1.91 mmol) was washed with newly
a) Preparation of 6-iodo-4-isobutoxy-quinoline-3-carbonitrile

:thylpropoxy)-
). Exanple

N

A AN
w

N

Similar procedure as described in example 28a was used, starting from 2-methyl-
propan-1-ol, 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14c) and potassium
hydride in a solvent system of THF to give 6-iodo-4-isobutoxy-quinoline-3-
carbonitrile. LC-MS m/e 353(MH*").

b) Preparation of 6-formyl-4-isobutoxy-quinoline-3-carbonitrile

\ oj/ 0
N
N
~N H
w
N



opened hexane for two tinmes under Argon. Then

anhydrous tetrahydrofuran (55 nL) was added, foll owed
wbyooadaises on of 2-ethyl -mal onic acid diethyl eBCEHEP{048W6806

ng, 2.54 mmol ). The reaction qgqexture was stirred at

about roomtenperature for 10 mn. Then

4- chl oro- 6-i odo- qui nol i ne-3-carbonitrile (exanple 1l4c,
Sigfilir pyocditd asdekgribhad ﬁndsmmme 98befoa[sallsedl; sm‘amnﬁg ﬁ(o%n Btibdo-4-

. added t0o the ove tur and th
15&@38@ SHRYHG-RuRy %‘91’“?1 I@&Eeegéﬁ o P03 MgRGHIE, trigshylamine,
difhenylpRSpyISRES }ﬁﬂe \ét?ﬂltaﬁi’lﬁﬁqm Qc&a{é‘aﬂl& ?rlﬂ‘@éy%ﬂalﬁr’tg eglve 6-formyl-

hen extracte acétate. The organic
4-sobuteg-ireiaodine- ?yvaam1mlteh LorMiSrm/ e ebe VAV 9r sodl um
sulfate, filtered, and concentrated in vacuo. Flash
5 chr omat ogr aphy (l\/brck Silica gel 60, 70-230 nesh, 20%

) ebe?arm af &[thrhﬁiba@%}domﬂﬁhﬁﬁz@l (8Z)- ﬁ ld@@bmethyl] -4-isobutoxy-
cyano- 6-j odo- qui nolin-4-yl)-2- et -mal oni ¢ aci d

qlan@lmsﬂs @gb@m’c@%—o nmg, 85% as colorless viscous oil.

LC-M5 nle 467 (MH). b) Preparation of

6-i odo- 4- propyl - qui nol i ne-3-carbonitrile A m xture of
Sithila3-pryeethré-as desemjpetbin exataple p82 vershydedpsiaoiing frack 6-formyl-4-

10 is%fch% Iﬂu@ﬁqt)lgzgq— &g ﬁﬁﬂ'?el@x%é%m) %&gt?%qqﬁ%}é’dagtoin, sodium
ac@ta'?_té afRlkdtic acid tei iRl 8y bsdth Xk -dsof thiézoMﬁZﬁ?H&éiﬁemethyl] 4-

at O degrees for_1lhour. After co to the room
1S@@i’ﬁp§¥ﬂum®neraecaﬂfb@wnlm Ifed 9 ow ﬁcsséo(%mf wat er

Example 67
15 6-[2-Amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2-dimethyl-propoxy)-

quinoline-3-carbonitrile

g

a) Preparation of 4-(2,2-dimethyl-propoxy)-6-iodo-quinoline-3-carbonitrile

20 N
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foll owed by addition of ethyl acetate. The insol uble

materi al was renoved byfiltration through a plug of
w@edoeo2seg h et hyl acetate. The water |ayer wasPCT/EP2005/006806

extracted with ethyl acetate { nore tinmes. The

organi c | ayers were conbi ned, washed with brain, dried

over sodiumsulfate, filtered, and concentrated in
Sivritargpricoeduineeastdescibediin exadpletoSswaansed) istating fedrh.2,2-dimethyl-

Fl ash chropnt ogra Merck Silica.gel 60, 70-230 )
1-9&%Wﬁn0§o4fgﬁer@f4wfﬂa§%@@%-ca@a@ﬂ%ﬁﬁ EXR{eric) and potassium
< Y aly D@5 o= -§5 -
abA g aaufaR R B9k 6c0 AL 64600
qEneiae-camonftrile. LC-MS m/e 367 (MH*).
6-fornyl - 4- propyl - qui nol i ne-3-carbonitrile Simlar
procedure as described in exanple 28b was used,
Prdparitiog of :D_ﬁdhﬁé@l%rﬂ rogorty)L6-Gineyli qiEinShinewsbeirbbhittite
1Eeg))%anpl e 7%?3(;11 triethylam ne, diphenyl propyl ghosphi ne,
pal l adiun(11) acetate and trihgexylsilane to give
6-fornyl - 4-propyl-quinoline- arbonitrile. LCGMs nfe
225 (M#) . d) Preparation of p-[2-anm no-4-oxo-4
H-t hi azol - (5Z) -yl i denenet hyl [ [
3-carbonitrile Simlar proc&ure as d@scribed in
exanpl e 28c was used, ' 6Hf or nyl - 4-
propyl - qui nol i ne- 3- car boni npl el 71c),
pseudot hi ohydant oi n, sodi and acetic acid to
gi ve 6-[2-am no-4-o0xo0-4
-thiazol - (52)-yiidenenet hyl ]N-4- propyl qui nol i ne-
Signitar freckdiitd & ddsEribE i exaidple(d8iivas ExaRtAtiAg from 4-(2,2-

dimethyl-propoxy)-6-iodo-quinoline-3-carbonitrile (example 677a), carbon

monoxide, triethylamine, diphenylpropylphosphine, palladium(II) acetate and
trihexylsilane to give 4-(2,2-dimethyl-propoxy)-6-formyl-quinoline-3-carbonitrile.
LC-MS m/e 269 (MH*).

c¢) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2-
dimethyl-propoxy)-quinoline-3-carbonitrile

Similar procedure as described in example 28¢ was used, starting from 4-(2,2-
dimethyl-propoxy)-6-formyl-quinoline-3-carbonitrile (example 67b),
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-(2,2-dimethyl-propoxy)-quinoline-3-carbonitrile. LC-
MS m/e 367 (MH*).



6- [ 2- Am no- 4- oxo-4
-thiazol - (52) -yl idenenet hyl ] -4-pentyi -qui nol i ne- 3-
W@ 2006000828 i | e a) Preparation of PCT/EP2005/006806
2- butyl - 2- (3-cyano- 6-1 odo- qui «_[Eg in-4-yl)-malonic acid
di ethyl ester Simlar procedure as described in
exanpl e 71la was used, starting from 4-chl oro-6-
i odo- qui nol i ne-3-carbonitrile (exanple 14c), diethyl
n- butyl mal onate, and potassi um hydride to give
2~but yl - 2- (3- cyano- 6- iodoiﬁ%&%gﬁ-yl) mal oni ¢ acid
| h@z’b_ 1.90(10 - -
6dEl ?gmog? e}ﬁ% ulr(q?u:y%é [ neﬂ%%:(gr nlythrdl% S| Fr@flgrgf S éthyl PTopOXy)
procedure as descrl beduinolineagisaebattitrileas used,
starting from 2-butyl -2-(3-
cyano- 6-i odo-qui nolin-4-¥)-malonic acid diethyl ester

(exanmpl e 72a), lithiumchloride, water, and
di met hyl sul f oxi de to gléy - jeado- 4- pent yl - qui nol i ne- 3-
carbonitrile. L 351 (M) . C)O_Pr eparation of

6-fornyl - 4- pent yRX
procedure as descri bg
starting from 6-i odo- /
pent yl - qui nol i ne- 3- caMpgmi e (ef%ﬁb(e 72b),
triethyl am ne, diphenyl propyl phosphi ne,ypal Ladi un(11)
acetate and trihexylsilane to give 6-fdiny

5 4- pentyl - qui nol i ne-3-carbonitrile. LCM nie 253 (MH)

Similar procedure as described in example 28c was used, starting from 6-formyl-4-
(tetrahydro-pyran-4-yloxy)-quinoline-3-carbonitrile (example 64b), 2-
cyclopropylamino-thiazol-4-one (example 37c¢), sodium acetate and acetic acid to
give 6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(1-ethyl-

10  propoxy)-quinoline-3-carbonitrile. LC-MS m/e 407 (MH*).

Example 69
6-[2-Cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutoxy-

quinoline-3-carbonitrile

T

15

Similar procedure as described in example 28c was used, starting from 6-formyl-4-
isobutoxy-quinoline-3-carbonitrile (example 66b), 2-cyclopropylamino-thiazol-4~one

20 (example 37c), sodium acetate and acetic acid to give 6-[2-cyclopropylamino-4-oxo-



d) Preparation of 6-[2-am no-4-o0xo-4

-thiazol - (52) -yl idenenet hyl ] - 4- pentyl qui nol i ne-
wQ2@anmses trile Simlar procedure as descri bedPCTEP2005/006806

exanpl e 28c was used, startin?2éron16-fornyl-4-

propyl - qui nol i ne-3-carbonitrile (exanple 72c),

pseudot hi ohydant oi n, sodi um acetate and acetic acid to

4H|-ﬂﬁazol (5Z)-ylidenemethyl]-4-isobutoxy-quinoline-3-carbonitrile. LC-MS m/e
am no- X 0XO0- 4H-tyh]| azol - g qyI i denenet hyl ] - 4- pent /

3?3 Hfa}l ne- 3-carbonitrile. LC—I\/S me 351 (MH)
. Exanpl e 73

Jiazol-

ester Similar pfOCﬁﬁﬂﬂoﬁ@&u*‘”ﬁfeL@%drbdhiﬁXl@n”pm 71a
was used, starting from 4-chl oro-6-

i odo- quinoline 3-carbonitrile (exanple 14c), nmal onate,
and potassium hydride to give

2- (3-cyano- 6-i odo- qui no yl)-mal oni c acid di et hyl
ester. LCGMs me 439 (MH). b) Preparation of

6- i odo- 4- met hyl - qunol ne- 3-carbonitrile Simlar
procedure as described ¢ exanple 71b mas used,
starting 2-(3-cyNQ-6- |-dqu|noI|n- 4-jyl)-mal onic acid
di et hyl ester (exang g elal ori de, water,
and di net hyl sul f oxi d
-1 odo”- et hyl - qui nol

BN
10  Similar procedure as described in example 28¢ was used, starting from 4-(2,2-
dimethyl-propoxy)-6-formyl-quinoline-3-carbonitrile (example 67b), 2-
cyclopropylamino-thiazol-4-one (example 37c), sodium acetate and acetic acid to
give 6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2-dimethyl-
propoxy)-quinoline-3-carbonitrile. LC-MS m/e 407 (MH?*).

15
Example 71
6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-propyl-quinoline-3-
carbonitrile
20

a) Preparation of 2-(3-cyano-6-iodo-quinolin-4-yl)-2-ethyl-malonic acid diethyl
ester
25
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(M#) .c) Preparation of

6-f or nyl - 4- net hyl - qui nol i ne-3-carbonitrile Sim | ar
w@e@ooosee as described in exanpl e 28b was useBRCT/EP2005/006806

starting from 6-i odo- 4- 127

met hyl - qui nol i ne-3-carbonitrile (exanple 73b),

triethyl am ne, diphenyl propyl phosphi ne, palladiun(l1)

acetate and trihexylsilane t gi Ve 6-f or myl -

4- et hyl - qui nol i ne- 3- car poni t Nel L me 197

(M#). d) Preparation of

6- [ 2- ami no- 4- oxo- 4Ht hi azoD- (52Y-yl i@enenet hyl ] - 4- net h

yl qui nol i ne- 3-carbonijitrile Si g

descri bed in exanple é

6-fornyl -4- nmethyl - qui no

73c), pseudot hi ohydant oi oo

acid to give 6-[2-am no-4-o0x0-4

-t hi azol - (52) -yl i denenet hyl ] - 4-
Potasgiym bydmdd (359 silakispersion; 22e mg,G-¢Bnmia) 25 wWagHed with newly

EXx | 74 .
oBBRIHeIARE £ R ignes vyader AaomoTYen apbydramsdaireBrdrofyin (55 mL)
whadde, @olen)zedTBy Rd#on & 2-@eR@ImblondZzid HiaR§Bdster (480 mg, 2.54

Pr epar at i on of
5) @d)-hbhy rencienakayre Vengtirrgdiat gbpnerame semperatire foFilg min.

et - POl (EBPIS S, 9P RS g mmoD in
ardiyhlybuettedhydeaturph €3 Gal), was Sddel t02t51.e41bnme Iréaomm mixture, and

| ved an rous al coho 500
thglgﬁtsag(; }‘/ﬁerhﬁér{]cmue at room temperature for anot)her 30 mm The reaction was

sarting from
bonitrile (exanple

quenched with ice water, and then extracted with ethyl acetate. The organic layers
were collected, washed with brain, dried over sodium sulfate, filtered, and
concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh,
20% ethyl acetate in hexane in 25 min) afforded 2-(3-cyano-6-iodo-quinolin-4-yl)-2-
ethyl-malonic acid diethyl ester (250 mg, 85%) as colorless viscous oil., LC-MS m/e
467 (MH*).

b) Preparation of 6-iodo-4-propyl-quinoline-3-carbonitrile

A mixture of 2-(3-cyano-6-iodo-quinolin-4-yl)-2-ethyl-malonic acid diethyl ester
(example 713, 250 mg, 0.54 mmol), lithium chloride (45 mg, 0.72 mmol), water (10
ulL, 0.54 mmol), and dimethylsulfoxide (10 uL) was heated at 180 degrees for 1 hour.
After cooling to the room temperature, the reaction was quenched with water,

followed by addition of ethyl acetate. The insoluble material was removed by
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sodi um et hoxide (3.45 g, 50.8 mmol). The m xture was
heated at 60 degrees for 6 hours under stirring. After

w0 b@otexmes i on, the sol vent was evaporat ed undePCT/EH208006806

pressure, and then dichl oronejdmne was added. After

filtration, the filtrate was concentrated to give

4- et hoxy- 3- net hanesul f onyl - qui nol i ne- 6- car boxylic acid
filetatidn thsoegh a phigdf oudis wittedthfybacatanet Teepater i@ tvas extracted

w{ijﬁ%%}gﬁ%icg%ﬁé g\%vg %tl(;rg r%imésc.: " ’Hﬁse ggg%n:i%c Aéy Il'\él_&%re' co?r)1bined, washed with
brlaf, &I yved sBBIAARERH S Aléted) WhAQonBeRritel HRIA2ABIb gfte the crude

sol'uti on of

prpdachaxgark viseovaodls (Hlagnghrogatography- @ exskiSdlisd g 68 7d-230

I s e ex le 74 i hydt o i chl. ox omet han
bt o e 3R T B fhuf RS BSui SR eRr
quihplihea-eabbnitBlERo g, B39 ladenelidl MC-MB & /@ls23 0 8R).

nol ) was added dropw se into the above solution. The
solution was allowed to react at -78 degrees for 4
h : Lon
c)mﬂ;g uF %g&?ﬁfegrqéfs}g??% (]Iﬂ? ég@ﬁ?@lﬂ)h%% E?r(y o\;\?ggr nét irred at
_-78 degrees for another 30 mn, and then warnmed to
roomtenperature slowy. After the reaction, the
sol vent was evapor at ed; dichl of onet hane was added to
the residue. After filtering out the insol uble,
filtrate was coll ectged, andf{concentrdded to give
[ I n-j6-yl) - met hanol
&aet i op wi t hout
(M)

whi ch was used in the ne)
further purification. L

Similar procedure as described in example 28b was used, starting from 6-iodo-4-
pentyl-quinoline-3-carbonitrile (example 71b), triethylamine,
diphenylpropylphosphine, palladium(II) acetate and trihexylsilane to give 6-formyl-
4-propyl-quinoline-3-carbonitrile. LC-MS m/e 225 (MH?™).

d) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-propyl-

quinoline-3-carbonitrile

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-
propyl-quinoline-3-carbonitrile (example 71¢), pseudothiohydantoin, sodium acetate
and acetic acid to give 6-[2-amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-propyl-
quinoline-3-carbonitrile. LC-MS m/e 323 (MH*).



c) Preparation of

4- et hoxy- 3- net hanesul f onyl - qui nol i ne- 6- car bal dehyde To
w@2@elooaseon of PCT/EP2005/006806

(4- et hoxy- 3-met hanesul f onyl - gigrol i n- 6-yl) - met hanol

(exanmpl e 74b, 25.4m nol) in anhydrous dichl oronet hane

(500 nmL), nmanganese oxi de (13.3g, 152.4 nmmol) was

added. The reaction m xture was stirred at 25 degrees

for 6 hours. After the reagtion, the solid was

filtered out; the fiItratgéﬁﬁgpg%ﬁ%entrated in vacuo.

Col _ - -

Col 8 ShRUAL B30 A BAYE 7). dencmethyl) 4 poniy quinoline

(3.92 g, 55% . LC- M5 nie 2@0bonE]e . d) Preparatlon of

5- (4- et hoxy- 3- met hanesul f onyl - qui nol i n- 6-yl et hyi ene) -

2-t hi oxot hi azol i di n- 4-6ne~Si m | ar procedure as

described in exanple 6ij was used, starting from

4- et hoxy- 3- net hanesul f onyt- qui nol i ne- 6- car bal dehyde

(exanple 74c), sogium acegtate, and acetﬂ% acid to give

5- (4- et hoxy- 3- nmet hay S -yl met hyl ene) -

2-t hi oxot hi azol i di n- (MH) . e)

Preparation of

5- (4- et hoxy- 3- net hanesu -ylnethylene)

2- ethylsulfanyl-thiazoI-4-oneS|nllar pr dure as

described in exanple 41b was used, starting from

5- (4- et hoxy-

3- met hanesul f onyi - qui nol i n- 6-yi et hyl ene) - 2-t hi oxo-t hi
a)aPrapagation obady(izkar(pteyanedy-jiodmduinelirane])-amdomiciaid diethyl
esteli i sopropyl ethyl am ne) in acetonitrile to give 5-(4-

Similar procedure as described in example 71a was used, starting from 4-chloro-6-
iodo-quinoline-3-carbonitrile (example 14c), diethyl n-butyl malonate, and
potassium hydride to give 2-butyl-2-(3-cyano-6-iodo-quinolin-4-yl)-malonic acid
diethyl ester. LC-MS m/e 495 (MH*).

Preparation of 6-iodo-4-pentyl-quinoline-3-carbonitrile

N/
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et hoxy- 3- net hanesul f onyl - qui nol i n- 6-yl et hyl ene) - 2-eth

yl sul fanyl -t hi azol -4-one. LC-M5 nfe 409 (MH+) . f)
w@e@panzmes on of PCT/EP2005/006806

2-cycl opropyl am no-5-[i-(4-et y-3-netlianesul fonyl -q

ui nol m6- yl)-neth-(2)-ylidene]-thiazol-4-one Simlar

procedure as described in exanple 41c was used,

starting from 5- (4 et hoxy-

thane ul fon pI|n6 tli Ie
Slﬁfﬁi}; T RIOppdRIg S eéﬁré % %ﬁa@%ﬂgﬁ ) p$ta}5tg/m&?ﬁom2-butyl -2-(3-
o3 Siode i RRL Y h?%ﬁﬂ%%ﬁ%ﬁﬁee? SR ckample 722), itium
chdbride gwytiey - aret ding@hylsylfodisledp-give Griode-4-pendtyl- qmn@n&:&

418 . le 7
C@S&#ﬁﬁ%%ﬁ?ﬁ%ﬁ%i%@m hanesul f onyl - qui nol m 6-yI)
-neth-(2Z)-ylidene]- thiazol-4-oneSinlar procedure as
described in exanple 41c was, used, starting from
c)sPrepaseies gt 6-formyl-4-pentyl- -quinoline-3-carbonitrile
3- net hanesul f onyl - qui nol i n- 6-yi net hyl ene) - 2-et hyi sul fa
nyl -t hi azol -4-one (exanple 74e), ammonia in nethanol,
and DI EA (dii sopropyi et hyl e) to glve2amn05[|-
(4- et hoxy- 3- net hanesul f onyi - quj nol i n-6-yl)-nmeth-(2)-yl
i dene] -t hi azol -4-one. LCMS nfel 378 (MH) . Exanple 76

N

Similar procedure as described in example 28b was used, starting from 6-iodo-4-
pentyl-quinoline-3-carbonitrile (example 72b), triethylamine,
diphenylpropylphosphine, palladium(II) acetate and trihexylsilane to give 6-formyl-
4-pentyl-quinoline-3-carbonitrile. LC-MS m/e 253 (MH?*).

d) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pentyl-

quinoline-3-carbonitrile

Similar procedure as described in example 28c was used, starting from 6-formyl-4-
propyl-quinoline-3-carbonitrile (example 72¢), pseudothiohydantoin, sodium acetate
and acetic acid to give 6-[2-amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-pentyl-
quinoline-3-carbonitrile. LC-MS m/e 351 (MH*).
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6- [ 2- Am no- 4- oxo-4

-thiazol - (52)-ylidenenethyl]-4-(tetrariydro-pyran-4-yl
W@32005/002328 nol i ne- 3-carbonitril e Preparati on of PCT/EP2005/006806

6-iodo-4-(tetrahydro-pyran-4-¥hpxy)-quinoline-3-carbon

itrile Simlar procedure as described in exanple 28a

was used, starting from 4-hydroxy tetrahydropyran,

4-chl or o- 6-i odo- qui nol i ne-3-carbonitrile (exanple 14c)

and potassium hydride in a_solvent systemof THF to

gi ve 6-io0do-4~(tetrahydro

>F’,'r gg rb;%%g‘fg&-’(#lgiog—h‘fﬁﬂﬁg%ll(52')%1id%§éﬁ{§tﬁylﬁ431%%t}{}hdﬁt1)inoline—3—

6-f ornyl - 4- (t et r ahydr o- pyr@arbdnittibxy) - qui nol i ne-3-carb

onitrileSimlar procedure as described in exanple 28b

was used, starting d-i odo- 4- (tetrghydro-py

t an- 4-yl oxy) - qui noN ar he itr;Le gxanpl e 76a),

car bon nonoxi de, triet yI an

‘ un(ll§ aeetate and
trihexylsilane to give N
6-fornyl -4-(tetrahydro-pyran-4-yl oxy) - quiNppl i ne- 3-
carbonitrile. LC-M5 mle 283 (MHt). c) Prepdration of
6- [ 2- am no- 4- ox0-4
-thiazol -(52)-ylidenenet hyl]-4-(tetrahydropyran-

a)APydpaxghion of adl3-erens-G-aodwairindline4 Silvimadonisacikbdietlayl ester
descri bed in exanple 28c was used, starting from

6-fornyl - 4- 0 0

(tetrahydro- pyran- 4-yIL(;xy) qui nol i rBL 3-carbonitrile
(exanpl e 76b), pseudot™ gty (o) sodi um acet at e and
acetic acid to give 6 - am no- 4- 0xo- 4i Jt hi azol - (

Similar procedure as described in example 71a was used, starting from 4-chloro-6-
iodo-quinoline-3-carbonitrile (example 14c), malonate, and potassium hydride to
give 2-(3-cyano-6-iodo-quinolin-4-yl)-malonic acid diethyl ester. LC-MS m/e 439
(MH*).

b) Preparation of 6-iodo-4-methyl-quinoline-3-carbonitrile

N
X

\

Similar procedure as described in example 71b was used, starting 2-(3-cyano-6-iodo-
quinolin-4-yl)-malonic acid diethyl ester (example 73a), lithium chloride, water, and
dimethylsulfoxide to give 6-iodo-4-methyl-quinoline-3-carbonitrile. LC-MS m/e 295
(MH?*).
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5Z) -yl i denenet hyl ] - 4- (tetrahydro- pyran-4-yl oxy) - qui no
i ne-3-carbonitrile. LCGCMS me 381 (MH). Exanple 77
W®2008104282$10- 4- 0X0-4iJ r-thiazol -r.c; PCT/EP2005/006806
Z)-ylidenenetliyll-4-r2-nmetli - et hoxy) -
qui nol i ne-3-carbonitrile Preparation of
6-1 0do- 4- (2- met hoxy- et hoxy) - qui nol i ne-3-carbonitril eS
m | ar procedure as described in exanple 28a was used,
starting m 2- mei hoxy nol , . L
OaPeneRdon 0? 6cferrawf ﬁﬁpﬁﬁﬁ’gﬁ%ﬁ‘?lﬁ%ﬁﬂt@b%ﬂl{t@%ml e 14c)
and potassium hydride in a solvent systemof THF to
gi ve 6-i odo-4-(2-nmet hoxy-et hoxy) - qui nol i ne-
3-carbonitrile. LG .OPr epar ati on of
6-fornyl - 4- (2- met hoxy<® ipe-3-carbonitrile
Simlar procedure as des ke 28b was
used, starting from 6-iodg-4-(

77a), carbon nonoxide, triethylam ne,
di phenyl propyl phosphi ne, palladiun(ll) acetate and
trihexylsilane to give

Sigail arprpkedizre s mes trokgd Bt évmm@lecaﬂbwwm need3 statingfirémid-imdo-4-

mgtlt}g cgﬂp%nqégg% grmt%ile (:e)xa g)t rlethyiamme
diphBht %p}ﬂgﬁbspﬁlhél %ﬁ@ﬁlﬁﬂnﬂﬂ) afethie 41 kHBXYAS Mo give 6-formyl-

qui no | ne- 3-carbonitril
4-methyl-quinoline-3- carbomtrﬂe LC-MS m/e 197 (MH*).

d) Preparation of 6-[2-amino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl}-4-methyl-

quinoline-3-carbonitrile

Similar procedure as described in example 28c was used, starting from 6-formyl-4-
methyl-quinoline-3-carbonitrile (example 73¢), pseudothiohydantoin, sodium
acetate and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-
methyl-quinoline-3-carbonitrile. LC-MS m/e 295 (MH*).

Example 74
2-Cyclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-meth-(Z)-
ylidene]-thiazol-4-one

HN/4
N¢<S J
o) \ 0
A

\
S;O
\

N
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Sim | ar procedure as described in exanple 28c was
used, starting from 6-fornyl -4-
W@ 200000382% Yy - et hoxy) - qui nol i ne 3-carbonitril e (PXEEP1085/006806
77b), pseudot hi ohydant oi n, %zum acetate and acetic
acid to give 6-[2-am no-4-o0x0-4 -thiazol-(52)-
yli denemet hyl ] - 4- (2- met hoxy- et hoxy) - qui nol i ne- 3- car bon
a) | PreipheatidiCofVp el @xy35am éilldath ps i@y g@in@ine-6-carboxylic acid ethyl
esfer[ 2- Cycl opr opyl am no- 4- oxo- 4i J- th| azol - (52)-yiidenene
thyl]-4-(tetrahydro-pyran-
4-yl oxy)-gqmol i ne-3-carbonitrile Simlar procedure as
descri bed in exanple 28c was use(ﬂ starting from
6-fornyl - 4-
(tetrahydro-pyran-4-yl oxy) - qui n%l i ne- 3-carbonitrile

(exanpl e 76b), 2- Et@lro Ia o- t®0OazHl. - 4- one
antNacetFc Acid to give
XO

(exanmpl e 37c), sodi un ac
6- [ 2- cycl opr opyl am no- 4- { :
-tb.iazol-(52)-ylidenenett -Antt et rahydr opyr an-
4-yl oxy)-qui noline-3-carbontrile. LCM nfe 421 (MH)
.fExarrpI e 7Q 4- But oxy 6-[ 2-cycl opropyl am no- 4- oxo- 4
E hi azol

4-6h }‘cg"pb'gyﬁxpa oet}lap@sq;g fene ir{%lﬁ R ué n?lc a01d ethyl ester (example 61f,

4t A B O BB S o
sodha:ntetlm@mﬂe by, aﬁcﬂ mnzlol) The mixture was heated at 60 degrees for 6
ho&W!a o Bétéﬁrg}?ﬁ ﬂ% reﬁc éon rtge SO VenJ( wag gprg%a&dl uﬁéer reduced
pressure and then dichloromethane was added. After filtration, the filtrate was
concentrated to give 4-ethoxy-3-methanesulfonyl-quinoline-6-carboxylic acid ethyl
ester, which was used for next step without further purification. LC-MS m/e 324

(MH™).

b) Preparation of (4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-methanol

O
\
HO Xy W
0
e
N

A solution of 4-ethoxy-3-methanesulfonyl-quinoline-6-carboxylic acid ethyl ester
(example 74a) in anhydrous dichloromethane (500 mL) was cooled to -78 degrees

by acetone and dry-ice bath. DIBAL-H in toluene (1M, 50.8 mL, 50.8m mol) was
added dropwise into the above solution. The solution was allowed to react at -78
degrees for 4 hours. Then methanol was added to the reaction mixture. The resulted
reaction mixture was stirred at -78 degrees for another 30 min, and then warmed to
room temperature slowly. After the reaction, the solvent was evaporated;
dichloromethane was added to the residue. After filtering out the insoluble, filtrate

was collected, and concentrated to give (4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-
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sol vent system of THF to give
4- but oxy- 6-i odo- qui nol i ne-3-carbonitrile. LCM me
wW@ae(OM429 . b) Preparation of PCT/EP2005/006806
4-butoxy-6-forny|-quinoline-ai4?rbonitrile Simlar
procedure as described in exaﬁg e 28b was used,
starting from 4-but oxy- 6-
meOReOIWHIEH WAS ule® & B dxtisted feQxaoPWveth6d@ furtheF Peffication. LC-
nonoxi de, triethyl am ne, diphenyl propyl phosphi ne,
MSan/eaBafMty). acetat e and trihexyl silane to give
4- but oxy- 6-fornyl -quinoline-3-carbonitrile. LCGM me
255 (M) . c¢) Preparation of
c)4P1epiaoatyo1d of 4-cdhoxi23tkethemet ol gliinebagHo-cebeldehige )
- quinoline-3-carbonitrileSimlar procedure as
described in exanple 4la was used, |starting from
4- but oxy-6- fornyl-quinoline-3-carbonitrile (exanple
79b), sodium acetate, &nhd aceticQaci@ to give
4-butoxy-6-(4-oxo-2-thﬂoxo-thiaz [ ﬁ?;g-ylidenenethyl
&g 370 (MH) . d)
O

) - qui nol i ne-3- carbogi't ry.e e
Preparati on of
4- but oxy- 6- ( 2- et hyl sul f any QX< 4H-t hi azol - 5-yl i den
enet hyl )- quinoline-3-carbonitrie Simlar procedure
as described in exanple 41b was used, starting from

To a bohuiop of-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-methanol (example

A A LT R e o
15%45&1&61')imdlﬁﬂ|. etHeydeadtioe mikfura GRis@tirtdd dte25 @eghe¥efor 6 hours.
After the reaction, the solid was filtered out; the filirate was concentrated in vacuo.
Column chromatography gave 4-ethoxy-3-methanesulfonyl-quinoline-6-
carbaldehyde (3.92 g, 55%). LC-MS m/e 280 {(MH?*).

d) Preparation of 5-(4-ethoxy-3-methanesulfonyl-quinolin-6-ylmethylene)-2-thioxo-
thiazolidin-4-one

Similar procedure as described in example 61j was used, starting from 4-ethoxy-3-
methanesulfonyl-quinoline-6-carbaldehyde (example 74c), sodium acetate, and
acetic acid to give 5-(4-ethoxy-3-methanesulfonyl-quinolin-6-ylmethylene)-2-thioxo-
thiazolidin-4-one. LC-MS m/e 395 (MH?*).

e) Preparation of 5-(4-ethoxy-3-methanesulfonyl-quinolin-6-ylmethylene)-2-
ethylsulfanyl-thiazol-4-one
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but oxy- 6- ( 2- et hyl sul f anyl - 4- oxo- 4Ht hi azol - 5-yl i denem
et hyl)-quinoline-3- carbonitrile. LC-M nfe 384 (MH)

WO 2@p/0828epar at i on of PCT/EP2005/006806
4- but oxy- 6-[ 2- cycl opr opyl am ng;4- oxo-4 -thiazol -(52)-
yl i denenet hyl ] - qui nol i ne-3-carbonitrileSimlar
procedure as described in exanple 41c was used,
starting fromi -butoxy-7-(2-
metliyl sul fanyl - 4- oxo-4H-triiazol - 5- égidenenetliyl)-na
phtlial ene-2-carbonitrile fexanple &
cycl opropyl am ne, ang DI EA (dllsopr
gi ve 4- butoxy-6-][2- D
-tliiazol-(5Z)-ylidgheny
carbonitrile. LG M
6-[ 2- Am no- 4- oxo-4 N
-t hi azol - (52) -yl i-deBenet hyl ] - 4- but oxy- qui nol i ne- 3-
carbonitrile Simlar procedure as described in exanple
28c was used, starting from 4-butoxy- 6-

SlIngfeau l 9%5‘#38/ %t%S&1§eadﬁ uméal% gfl é ar@agac eﬁlncg 514 -ethoxy-

—gle\thanesulfonyl—qulnohn— -ylmethylene)-2-thioxo-thiazolidin-4-one (example

g lodgmistnan %@'é‘@@&%&wﬁz&ﬁ%ﬁﬁe”‘SE%é'nlteimq give 5-(4-

l § 4~
etﬁﬁﬁﬁng Iﬁeﬁ%an%ﬂ[l ?ﬂ% eﬁ%? ﬂﬂlmyﬁn%%h%%)}/’lest s thiazol-4-one.
LC-MS m/e 409 (MH+

pyI e\t hyI amne) to

f) Preparation of 2-cyclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-
yD)-meth-(Z)-ylidene]-thiazol-4-one

Similar procedure as described in example 41c was used, starting from 5-(4-ethoxy-
3-methanesulfonyl-quinolin-6-ylmethylene)-2-ethylsulfanyl-thiazol-4-one (example
74¢), cyclopropylamine, and DIEA (diisopropylethylamine) to give 2-
cyclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-meth-(Z)-
ylidene]-thiazol-4-one. LC-MS m/e 418 (MH™).

Example 75
2-Amino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-meth-(Z)-ylidene]-

thiazol-4-one




qui nol i ne-3-carbonitrile3 Simlar procedure as
described in exanple 28c was used, starting from
W® 2606100808 4- PCT/EP2005/006806
(2- met hoxy- et hoxy) - qui nol i ne- gggarbonitrile (exanple
77b), 2-cycl opropyl am not hi azol - 4-one (exanple 37c),
sodi um acetate and acetic acid to give 6-[2-
Slmﬁrqpboednhl&m'sr&eséﬁbe(d) nﬂexample 410 was used, startmg from 5-(4-ethoxy-

3 g‘r&? alegélrg n ;eI? ,%gﬁt heyc @ew@ %Tegﬁgggﬁx mqj;ﬁnazo)f “4~one (example
74:@3 aﬁﬁﬁh?olﬁa 11:1— lﬁ?etﬁﬁﬁél”ﬁﬁ& |D?[M@ins8%ﬁici§ﬂéth§&nglfn§§ BPgive 2-amino-5-[1-
npounds o i's invention

(maﬁh@ery m@hmm&bmbqumolméa&kmahémmneft}aazol -4-one. LC-
5 M BT BB ommounds Sccordi ng co the i vent on and
their salts. The conpounds of the invention exhibited
T ThS demonstrat es. t hat EARBSZS hose compounds. ver o
BN 4 B B o A R e % (RN drPpyran-o-yloxy)-

Fl ashPl at e(tm) ( NEN(t muiholire-SaiaehawtPeoduct s) assay
or HTRF assay was performed. Both types of kinase

10 assays were carried out using reconbi nant human
CDKi / Cyclin B conplex. GST-c iOnB (GSTcycB)
Preparation of 6-iodo-4-~(tetrahydro-pyran-4-yloxy)-quinoline-3-carbonitrile
15

20  Similar procedure as described in example 28a was used, starting from 4-hydroxy
tetrahydropyran, 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14¢) and
potassium hydride in a solvent system of THF to give 6-iodo-4-(tetrahydro-pyran-4-
yloxy)-quinoline-3-carbonitrile. LC-MS m/e 381 (MH?).

25 Preparation of 6-formyl-4-(tetrahydro-pyran-4-yloxy)-quinoline-3-carbonitrile
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and CDKi cDNA cl ones in baculovirus vectors were

provided by Dr. W Harper at the Baylor College of
wok@coI2828 Houst on, TX. Proteins were co-expr eBGEEP1005/006806

Hi gh Five(tm insect cells anghthe conplex was

purified on glutathione Sepharose resin (Pharmacia,

Pi scat away, NJ) as previously described (Harper, J .W

et al. Cell 1993, 75 805-816). x- Hi stidi ne tagged

truncated form of retinoblasto [ '

acid 386-928) was used as the

CDKi / Cyclin B assay (the ex n phasm d was

provi ded by Dr. VeroN'cha Suljl i van, Depart nent of

Mol ecul ar Virol ogy, RoThe R Ce %l?’ Vel wyn

Garden City, United Kingd o proteinis a

natural substrate for phosg on by CDKi (see

Herwi g and Strauss Eur. J . NBiochem Vol. 246 (1997)

pp. 581-601 and the references cited therein). The

expression of the 62Kd protein was under the control
siftfilaBrbEadark 34 ek Bile PHOMRIE e 9B AR MR E statBhk from 6-iodo-4-

strain. Cells were [ysedby sonication and purification
(tetmshydrorpyadn eyl dy)ouinbline-Bysabesitrle (err@ple 7@a)acarbon

oS Al R R P St PR PRSI A el agetate and

tridekflsilage edgive @-forntl@ - @eslahgd RiAphid-g-doty)-diinblifle-3-

nd eluted with /500 mvl | m dazole. Eluted protein was
cagpeijritey Loy Ap &1/ eRBIMMEPES pH 7.5, 30% gl ycerol, 200
mvNaCl , and 1nVDTT. Purified Rb fusion protein stocks
were quantitated for protein concentration, aliquoted,
c) aPkpataii @wl 086~ [ 274801 0-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-(tetrahydro-

pyran-4-yloxy)-quinoline-3-carbonitrile

u_bstrate for the

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-

(tetrahydro-pyran-4-yloxy)-quinoline-3-carbonitrile (example 76b), ‘
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethyl]-4-(tetrahydro-pyran-4-yloxy)-quinoline-3-carbonitrile.
LC-MS m/e 381 (MH*).

Preparation of 6-iodo-4~(2-methoxy-ethoxy)-quinoline-3-carbonitrile



10

15

20

25

For the Fl ashPl ate ki nase assay, 96-well|l FlashPl ates
were coated with Ro protein at 10 ng/m, using 100 n

w@eoosnedsks Pl at es were incubated at 40Cover ni ghCT/BP208$/006806
roomtenperature for 3 hours a shaker. To control
for nonspecific phosphorylation, one row of wells was
coated with 100 m /well coating buffer (20 ni M HEPES,
0.2 MNadl). Plates were then washed t/vvi ce with wash
buffer (0.01% Tween 20 in phosphat e- b@ffered sal i ne).
Conpounds to be tested ("test g6ipaunds”) were added
to the wells at sx fi naj\concentrati on. Reactions were
initiated by i nmedi ate additign of-40 Ml reaction m x
(25 mM HEPES, 20 mvwgd 2, 0.][002% 20, 2mM DTT,
ImVATP, 4 nM 33P-ATP) and alguffi el anount of
enzyne to give counts that welN¢ at™~east 10-fol d above
background. Plates were incubated at roomtenperature
on a shaker for 30 mnutes. Plates were washed four

AP j A buf f d nted h
st BERat b af P e o S 2paduedR oy Pk ERaRh bifethony-
ethanol, M@6%duﬁiﬁﬁne-§k@r&ﬁﬁﬁ&m(ekmh'ﬁlé 14y andfpoissium
phosphoryl ati on, |§h is a.nmeasure of the inhihition ,
hySRIdER aRalyentisystepn ot HEFdofivRe-ladedr@-methext-aEhoxy)-quinoline-

3—Eé)xlﬂo?mrﬂg.i e 1%/@ %gg SME# test compound -

nonspecific tota specific

Preparation of 6-formyl-4-(2-methoxy-ethoxy)-quinoline-3-carbonitrile

/

o)
N O/\/O
N
\/ H
X
N

Similar procedure as described in example 28b was used, starting from 6-iodo-4-(2-
methoxy-ethoxy)-quinoline-3-carbonitrile (example 77a), carbon monoxide,
triethylamine, diphenylpropylphosphine, palladium(II) acetate and trihexylsilane to
give 6-formyl-4-(2-methoxy-ethoxy)-quinoline-3-carbonitrile. LC-MS m/e 257
(MHH).

c) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2-methoxy-

ethoxy)-quinoline-3-carbonitrile

Similar procedure as described in example 28c was used, starting from 6-formyl-4-
(2-methoxy-ethoxy)-quinoline-3-carbonitrile (example 77b), pseudothiohydantoin,
sodium acetate and acetic acid to give 6-[2-amino-4-oxo-~4H-thiazol-(5Z)-
ylidenemethyl]-4-(2-methoxy-ethoxy)-quinoline-3-carbonitrile. LC-MS m/e 355
(MH-~). ‘



where "test conmpound” refers to the average counts per

m nute of the test duplicates, "nonspecific" refers to
WO b@cavasesge counts per minute when no CDKi / CyrCT/RPB05/006806

etc., was added, and "total” jgfers to the average

counts per mnute when no conpound was added. The | C50

value is the concentration of test conpound that

reduces by 50% t he pr ot ei nEximgiees§ nduced
[ i

oration of the radi unde

i b th t
633?1@5?@%@37 m—aecaﬁo-@ﬁet?@%@é5%}-Yllﬁ@qr§ﬁiﬁﬁ§ﬁr@ﬂtetrahydro-pyran-
tant Ki i | ( e f o Ki =
fggl ?SrL] + I[ Si /SKﬁ)a, E%Mﬁg?oﬁgg’h%&k%g%ncekt ration

and Kmis Mchaelis constant. The Honbgeneous Ti ne
Resol ved Fl uorescence (HTRF) kinase assay was carried
out in 96-well polypropyl ene>pjates (BD Bi osci ences,
Bedf ord, MA). Test conpounds re first dissolved in
DMSO, and then dil uted i [ buffer 1 (25
nMVHEPES, pH7. 0,8 . 9pnd 162 mVATP)
w th DVSO concerntat i 15% JThe WOKi/Cyclin B
enzyne was diluted I i gseySsaypybuf ier 2 (25 nM
HEPES, pH 7.0, 8 een/20, 0.045 YBSA,
1.5 mM DTT, and 0.67 . Yo iniyiate the
ki nase reaction, 20 nL of conpound sol uiM s m xed
with 40 nL of CDKi/Cyclin B solution infassay pl ates
with final concentration of CDKi/Cyclin B and Rb at
0.1 nmg/mL and 0.225 nmM respectively, and incubated at
SiiREiRocelhreian dedéribdd of exaniple PBespdarddd, fiaeiing &dm 6-formyl-4-

tibod
(tgcrllallly(ﬁ'oypyran-4—yloxy)~quinoline—3—carbonitrile (example 76b), 2-

cyclopropylamino-thiazol-4-one (example 37c), sodium acetate and acetic acid to
give 6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(tetrahydro-
pyran-4-yloxy)-quinoline-3-carbonitrile. LC-MS m/e 421 (MH*).

Example 79
4~Butoxy-6-] 2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-

3-carbonitrile

a) Preparation of 4-butoxy-6-iodo-quinoline-3-carbonitrile
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15

(Cell Signaling Technol ogy, Beverly, MA, ) was added

wWth a 1:7692 dilution of the antibody. |ncubation was
wa@omvbiomsesl at 370Cfor 25 min, after which LANCECTEEP2005/006806

WL024 | abel ed anti-rabbit 19Gsd nM PerKkinEl ner,

Wl lesley, MA) and anti-H s antibody conjugated to

Sur eLi ght - Al | ophucocyanin (20 nM Per ki nEl ner,

Wl |l esl ey, MA) were added to the wel|s. Incubation was

conti nued at 370C for another 40 mn} At the

conpl etion of the incubation, 35 of reaction

m xture was transferred to fresh 384-well bl ack

pol ystyrene pl ates (Corning Inc:8 orat ed, Corning, NY)

and read on a fluorescent pl ateyreaderpat excitation

wavel ength of 340 nm gnd em Ssi kL engt h of

665/ 615 nm Ki values s [

N 9
&
this invention ranges fromsabo

that applied to conpound he gubj ect nmatter of

0. 001 nmMt o about

5.000 MM Specific data for sone exanples are as

follows:146 Cains : 1. A conpound of the fornula I
| ower_ al kyl, cyc] oal kyl,

wherein R is hydr Qge(ﬁn y
ST REpCe@ikerasdasgribed gherarapledda was upesk grarkipgdrom butanol, 4-
chbky6-iodbtninblib- 3N Ofexample 14¢) and potassium hydride in a

solvent system of THF to give 4-butoxy-6-iodo-quinoline-3-carbonitrile. LC-MS m/e
352 (MH?H).

b) Preparation of 4-butoxy-6-formyl-quinoline-3-carbonitrile

H AN
—

N

Similar procedure as described in example 28b was used, starting from 4-butoxy-6-
iodo-quinoline-3-carbonitirile (example 79a), carbon monoxide, triethylamine,
diphenylpropylphosphine, palladium(II) acetate and trihexylsilane to give 4-butoxy-
6-formyl-quinoline-3-carbonitrile. LC-MS m/e 255 (MH*).

¢) Preparation of 4-butoxy-6-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-

quinoline-3-carbonitrile
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R2-(X)n- ; X is selected fromlower alkyl ene,

cycl oal kyl ene, aryl |ower al kyl ene, carboxy | ower
wa@bkdogloaases hydr oxy Iomer al kyl ene, am do | owerPCT/EP2005/006806

al kyl ene, nono- or -hal o lOFEf al kyl ene, am no | ower

al kyl ene, nono- or d|-Iomer Kyl am no | ower al kyl ene

and imdo |ower alkylene; R2 is is selected froman

aryl ring, a cycloalkyl ring containing;from3 to 6

carbon atons,a 4 to 6 nenbered heterocycl oal kyl ring

containiing from3 to 5 carbon atons ape from 1lto 2

hetero atons selected fromthe group consisting of

oxygen, nitrogen and sulfur, and a 5-0or 6 nenbered

hetero aromatic ring i ni S hetero

atons sel ected fromi oxygen,

sul fur and nitroge

7 S Ry are |ndependently
selected fromthe , 9 g of hydr oxy, | ower
al kyl sul fone, hydrgxy Ky N

S

Similar procedure as described in example 41a was used, starting from 4-butoxy-6-
formyl-quinoline-3-carbonitrile (example 79b), sodium acetate, and acetic acid to
give 4-butoxy-6-(4-oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-quinoline-3-
carbonitrile. LC-MS m/e 370 (MH*).

d) Preparation of 4-butoxy-6-(2-methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-

quinoline-3-carbonitrile

—3

Similar procedure as described in example 41b was used, starting from 1-butoxy-7-
(4~oxo-2-thioxo-thiazolidin-5-ylidenemethyl)-naphthalene-2-carbonitrile (example
79c), iodomethane, and DIEA (diisopropylethylamine) in acetonitrile to give 4-
butoxy-6-(2-methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-quinoline-3-
carbonitrile. LC-MS m/e 384 (MH*).

e) Preparation of 4-butoxy-6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-

ylidenemethyl]-quinoline-3-carbonitrile



hydr ogen, |ower al kyl, hal ogen, perfluoro |ower alkyl,

| ower al koxy, am no, nono- or di- |ower alkylamno, or
woba/002se8 of t he substituents R5, R and R7 ar ePCT/EP2005/006806

substituted on adjacent carbop.atons on ringC*),

these two substituents can be taken together with

their adjacent, attached carbon atons to forman aryl

Sifila@ précétire ab deBerisddeich dxaehisialahy wasiuged, s@al"aﬁgofrﬁm 1-butoxy-7-(2-
nmenber ed heterociiﬁl oal kyl ring, or a 4 to menber ed

My 9%0-# 1a%<dr5ﬂ11@@1@m@t§1ﬂ)oamwh (?-&pkponitrile

e
butbky—ﬁg[emcyulopndp@ﬂmmriousmbe@ﬂethlimhﬁsﬁ)thdeyﬂemetﬂngl] @uinoline-3-
onta from3 to 6 carbon atons, a
5 Cagft\{ %gierrﬁrﬁ)é/kgg‘ @\gtﬁg?oal kyl ring containing from
- 1to 2 hetero atorrs selected fromthe group consisting
of a oxygen,

Example 80
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-butoxy-quinoline-3-

carbonitrile

10

H,N

Similar procedure as described in example 28c¢ was used, starting from 4-butoxy-6-
formyl-quinoline-3-carbonitrile (example 79b), pseudothiohydantoin, sodium

15 acetate and acetic acid to give 6-[2~amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-
butoxy-quinoline-3-carbonitrile. LC-MS m/e 381 (MH*).

Example 81
6-[2-Cyclopropylamino-4-o0xo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2-methoxy-

20 ethoxy)-quinoline-3-carbonitrile
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sul fur and nitrogen, ora 5 to 6 nenbered

heteroaromatic ring containing fromi to 2 hetro atons
W@ edoeo028as f rom t he group consi sting of oxygen, PEGIYEP2005/006806

and nitrogen; 5 R3 is cyano, 9, R4 is -O(CH 2CH2COy- R10

, | ower aIky!,and-RlZ-R14.§ Ru, 5, R6,R 7,

and Ris are independently hydrogen or Iovver alkyl; Ro

Sn'n§lai‘ Qf&fedﬁlr&ié deRribedineehepledsé mml@wrstmﬁig@bm 6—formyl -4-
| ower K cycl oal kyl , hal oal kE/ r oroal
(2ﬁf1@"th@é<i’@§ @3@91%913’%( Oﬁltﬁlilféi ‘:R(aﬁﬂge 7ﬁ§bé’é?3éc (?RTQW mino-
g o
ok GRadl) BOSEAERTAR IR W \gERR 1
cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2-methoxy-ethoxy)-
quinoline-3-carbonitrile. LC-MS m/e 395 (MH™).

Example 82
The pharmacological properties of the compounds of this invention may be

confirmed by a number of pharmacological assays. The exemplified pharmacological
assays which follow have been carried out with the compounds according to the
invention and their salts. The compounds of the invention exhibited CDK1/Cyclin B
activity with Ki values of less than 5.0 pM. This demonstrates that all of these
compounds were active to inhibit CDK1/Cyclin B.

Kinase Assays

To determine inhibition of CDK1 activity, either FlashPlate™ (NEN™-Life Science
Products) assay or HTRF assay was performed. Both types of kinase assays were
carried out using recombinant human CDK1/Cyclin B complex. GST-cyclinB (GST-
cycB) and CDK1 ¢cDNA clones in baculovirus vectors were provided by Dr. W. Harper
at the Baylor College of Medicine, Houston, TX. Proteins were co-expressed in High
Five™ insect cells and the complex was purified on glutathione Sepharose resin
(Pharmacia, Piscataway, NJ) as previously described (Harper, J. W. et al. Cell 1993,
75, 805-816). A 6x-Histidine tagged truncated form of retinoblastoma (Rb) protein
(amino acid 386-928) was used as the substrate for the CDK1/Cyclin B assay (the
expression plasmid was provided by Dr. Veronica Sullivan, Department of Molecular
Virology, Roche Research Centre, Welwyn Garden City, United Kingdom). The Rb
protein is a natural substrate for phosphorylation by CDK1 (see Herwig and Strauss
Eur. J. Biochem. Vol. 246 (1997) pp. 581-601 and the references cited therein). The
expression of the 62Kd protein was under the control of an IPTG inducible promoter
in an M15 E. coli strain. Cells were lysed by sonication and purification was carried
out by binding lysates at pH 8.0 to a Ni-chelated agarose column pretreated with 1
mM imidazole. The resin was then washed several times with incrementally
decreasing pH buffers to pH 6.0, and eluted with 500 mM imidazole. Eluted protein
was dialyzed against 20 mM HEPES pH 7.5, 30% glycerol, 200 mM Na(l, and 1 mM
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N- oxi des of the above conpounds where R2 contains a
nitrogen in the heterocycloal kyi ring or

whedoenaseonmati ¢ ring, and sul fones where R2 coPCHEPR0:006806
sul fur in the heterocycloal kyijgfing or heteroaromatic
ring; or pharmaceutically acceptable salts thereof. The
conpound according to claimi of fornmula |I-A wherein R

DTT's Phyified gdnfusicovprotainkstbcksowedeapl anyitatelddoe pratekoegncentration,

aryl oxy-lower al kyl, -NH2, hydroxy! |ower alkyl, or
al[%%ﬁ?i@(ﬂ‘fﬁi ?edg‘?{‘d%{?f’CRS, R4 and Rs are as defined in
claim1; or pharnmaceutically acceptable salts thereof.

The conpound of claim2 wherein R' is |ower alkoxy, )
Feirtpedigsh R akerkinnse/assayigo-wielliflastdigtes iveane coaledywith Rieprotein at

PR LA 3 BN ot g SRR 8t room
temperature for 3 hours on a shaker. To control for nonspecific phosphorylation,
one row of wells was coated with 100 pl/well coating buffer (20 mM HEPES, 0.2 M
NaCl). Plates were then washed twice with wash buffer (0.01% Tween 20 in
phosphate-buffered saline). Compounds to be tested ("test compounds") were added
to the wells at 5x final concentration. Reactions were initiated by immediate
addition of 40 pul reaction mix (25 mM HEPES, 20 mM MgCls,, 0.002% Tween 20,
oamM DTT, 1 uM ATP, 4 nM 33P-ATP) and a sufficient amount of enzyme to give
counts that were at least 10-fold above background. Plates were incubated at room
temperature on a shaker for 30 minutes. Plates were washed four times with the
wash buffer, sealed, and counted on the TopCount scintillation counter (Packard
Instrument Co., Downers Grove, IL]. The percent inhibition of Rb phosphoryiation,
which is a measure of the inhibition of CDK activity, was determined according to the

following formula:

100 X 1 - test compound - nonspecific

total - nonspecific

where “test compound” refers to the average counts per minute of the test duplicates,
“nonspecific” refers to the average counts per minute when no CDK1/Cyclin B, etc.,
was added, and “total” refers to the average counts per minute when no compound
was added. The ICs, value is the concentration of test compound that reduces by
50% the protein-kinase induced incorporation of the radiolabel under the test
conditions described. The value of the inhibitor constant Ki is calculated by the
following: Ki = IC50/(1 + [S]/Km), where [S] is the ATP concentration and Km is

Michaelis constant.

The Homogeneous Time Resolved Fluorescence (HTRF) kinase assay was carried out
in g6-well polypropylene plates (BD Biosciences, Bedford, MA). Test compounds
were first dissolved in DMSO, and then diluted in kinase assay buffer 1 (25 mM
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The conpound of claim4 wherein R3 is cyano, R4 is

-Q(CH2CH2g )r Rio,and y and R O have the neanings
w@Rwe003828 cl ai m 1. The conpound of claim 2 wheP€i/RPIR05/006806

i's hydrogen, cycloal kyl or Iowgr alkyl.7 The conpound

of claim6 wherein R3 is cyano. 8. The conpound of

claim7 wherein R4 is -0(CH 2CH20O) -R O0,and y and RO

HRPES, pHe.oySaniv Y Ch, vienmv BTH) andli6 DuMIAEPT afghoDME®
claim7 wherein said R4 is with the ring_being a

COREERT 3dgR Bt Ry TheiGlyK1/4nglind enzyme was %elaﬁﬁ@omﬁnam assay buffer

t ' nt ai-RSo ' e

2 G BES & M S, DS oGrilbid 3658, fs PBIER 5 mM

DTT zdnd 8.603eMiRb Proteind. Tovieitiaak kiyd kinkRe rédreiononp Qlinsf compound
according to_claim1 of formula |-B wherein

solution was mixed with 40 uL of CDK1/Cyclin B solution in assay plates with final

concentration of CDK1/Cyclin B and Rb at 0.1 pg/mL and 0.225 pM, respectively,
and incubated at 37°C for 30 min. 15 pL of anti-phospho-Rb (Ser 780) antibody
(Cell Signaling Technology, Beverly, MA,) was added with a 1:7692 dilution of the
antibody. Incubation was continued at 37°C for 25 min, after which LANCE Eu-
W1024 labeled anti-rabbit IgG (1 nM, PerkinElmer, Wellesley, MA) and anti-His
antibody conjugated to SureLight-Allophucocyanin (20 nM, PerkinElmer, Wellesley,
MA) were added to the wells. Incubation was continued at 37°C for another 40 min.
At the completion of the incubation, 35 pL of reaction mixture was transferred to
fresh 384-well black polystyrene plates (Corning Incorporated, Corning, NY) and
read on a fluorescent plate reader at excitation wavelength of 340 nm and emission

wavelength of 665/615 nm.

Ki values showing Cdki/cyclin B activity that applied to compounds of the subject
matter of this invention ranges from about 0.001 uM to about 5.000 uM. Specific

data for some examples are as follows:

Example Ki (uM)
5 0.179
10 0.958
15 0.008
20 0.228
25 1.004
30 0.184
40 0.016
50 0.065
60 0.028
70 0.006
80 0.001




X is selected fromlower al kyl ene, cycloal kyl ene, aryl
| oner al kyl ene, carboxy | ower al kyl ene, hydroxy | ower
wa@bdogloeases am do | ower al kyl ene, nono- or di - heC DEPIME006806
al kyl ene, amino |ower alkyl eqgg mono- or di-I ower
al kyl am no | ower al kylene or imdo | ower alkylene;
R2"is is selected froman aryl ring, a cycloal kyl ring
Clgieig:ai ning from3 to 6 carbon atons, a 4 to 6 nenbered
het er ocycl oal kyl ring containing from3 to 5 carbon
atonms and from1lto 2 hetero atons selected fromthe
1.gr°9Pm£%§§hﬁ&bﬁ8u9ﬁmﬁﬁﬂﬁ?n nitrogen and sulfur, a 5
or 6 menbered heteroaromatic ring containing from 1to
2 hetero atons selected fromthe group consisting of
oxygen, sulfur and nHtro ' R5', RO and R7' are
i ndependently sel ect om the group consisting of
hydr oxy, | ower al ky suI ne, | hydroxy | ower alkyl,

hydr ogen, | ower a;lq , hal 8gem\ perfluoro | ower aI kyl,
| ower al koxy, am nd

wherein
R is hydrogen, lower alkyl, cycloalkyl, aryloxy-lower alkyl, lower
alkoxy, hydroxyl lower alkyl, -NH,,-[CH.CH.O]vRs or
Ra-(X)n-;
X is selected from lower alkylene, cycloalkylene, aryl lower
alkylene, carboxy lower alkylene, hydroxy lower alkylene, amido
lower alkylene, mono- or di-halo lower alkylene, amino lower
alkylene, mono- or di-lower alkylamino lower alkylene and imido
lower alkylene;
Rois

Ry

: is selected from

an aryl ring,

, and

a cycloalkyl ring containing from 3 to 6 carbon atoms,
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nmono- or di-lower al kylam no, or N-oxides of conpounds
where R2' contains a nitrogen atomin the

whedoeoasgg| oal kyl or heteroaromatic ring, and BUi/EP2065006806

where R' contains a sulfur atgmin the hetero ring or
heteroaromatic ring; n, R3 and R4 are as defined in
claim1l, and . pharnaceutically acceptable salts

t hereof. 13. ahdo 6anpumbededhetetaiyeiobkybirargetontaimyhg frem 3 to 5

phenyl . 14. The, conpound qf. ¢l ai.m 13 wherein n.i

15. The conpoGHBORAIIRS PH@PZPW&P &']1?1&?&’ aqoglsaselec%egfrom the
cycl oal kyl rigigupkénsibiasaaoRouit iifrogha il bEluAekel n

said cycloal kyl ring is cyclopropyl.Y]. The compound

of claim 16 vihePEOIMRmbeseEhalssoaramptpaing comearng from 1 to 2
20H20) y- Ri 0 . o . A Q.

R 14, R17, Rl ,etg%gtﬁ%éa%%&{tﬁ%ﬁﬁe@ﬁ@n@%@%ﬁsﬁﬁ@l dggoﬁ‘?'gen’ sulfur
1. 18. The coambnitcbgeh;cl aim 17 wherein R4 is (OKk

wth the ri ngRs(’ Ria)r(l%e]!{? e independently selected from the group

consisting of hydroxy, lower alkyl sulfone, hydroxy-lower alkyl,
hydrogen, lower alkyl, halogen, perfluoro lower alkyl, lower
alkoxy, amino, mono- or di- lower alkylamino, or

when two of the substituents R, Rs and Ry are substituted on

adjacent carbon atoms on ring ®, these two substituents can be

taken together with their adjacent, attached carbon atoms to form
an aryl ring,

a 3 to 6 membered cycloalkyl ring,

a 4 to 6 membered heterocycloalkyl ring, or

a 4 to 6 membered heteroaromatic ring,

said heterocycloalkyl ring and said heteroaromatic ring containing
from 1 to 2 hetero atoms selected from the group consisting of

oxygen, nitrogen or sulfur;

: 1s selected from

an aryl ring,
a cycloalkyl ring containing from 3 to 6 carbon atoms,

a 4 to 6 membered heterocycloalkyl ring containing from 1 to 2
hetero atoms selected from the group consisting of a oxygen,

sulfur and nitrogen, or
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a heterocycl oal kyl ring containing a nitrogen or
oxygen atomas the only hetero atom and k=i. 19. The

w@eoppomsads of claim 13 wherein n is 1. 20. The POIEPR20#006806

of claim19 wherein X is sel ejgﬂged fromlower alkyl ene,

hydr oxy | ower al kyl ene, cycl oal kyl ene, and nono- or

di -hal o | ower al kyl ene. 21. The conpound of claim 20

where X i s cag wpé aprhesred h2Perohmmatiopimgrodnodiniigfrom 1 to 2

21 wherein ' is phenyl. 2 The conpound of. cl aim 22
Sherein RS | SCEHBI Eleck b gt D Ferp RHaBIch Ry gen, sulfur
claiml. 24. jiheigegpeund of claim 23 wherein R4 is

-Q(CH 2CH20)y-Ri o , I ower al kyl and cycl oal kyl, ory,

Rio, R2 and R 4 have the neanings gjiven in claim!l

25. The conpound of claim1 whereirnisai d_gonmp@umsd is
sel ect ed fror%t he group consi sﬁ\gé/ ’

N
4- et hoxy- 6- [ 30X0- 29( PR 2S) - 2-phenyl - cyci(op‘rr\ol%yl amn
0) -4H-t hi azol - (52) - !

yl i denenet hyl ] - qui nol i ne- 3-carboxylic acid nethyl
ester;

O
4- met hoxy- 6-[ 4- oxo-2- ((i R, 2S) - 2- BreryT-xycl opr opyl iHm n
0) - 4H t hi azol - (52(CH,),-C-OR, % and —S—R, .
[l ’
R1

TS ]

R17 .
R, 1s -O(CH,CH,0),-Ry,, lower alkyl, ®(R12)k‘
R

and Rz Ry

Rs, Rus, Ris , Ri6, Riy, and Ryg are independently hydrogen or lower
alkyl;

Ryo is lower alkyl;

RizisOorS;

Ry is selected from hydroxyalkyl, lower alkyl, cycloalkyl,
haloalkyl, perfluoroalkyl and protected hydroxyalkyl;

x, n and k are integers from 0 to 1;

z is an integer from o to 3;

y is an integer from 1 to 3; and

v is an integer from 1 to 6, or

N-oxides of the above compounds where R contains a nitrogen in
the heterocycloalkyl ring or heteroaromatic ring, and

sulfones where R, contains a sulfur in the heterocycloalkyl ring or
heteroaromatic ring; or

pharmaceutically acceptable salts thereof.



10

15

20

yl i denenet hyl ] - qui nol i ne- 3-car boxyl i c aci d;
4- et hoxy- 6-[ 4- oxo-2-((i R, 2S) - 2- phenyl - cycl opr opyl am no

w0 2ebsloodse@mzol - (52) - PCT/EP2005/006806

yl i denemet hyl | - qui nol i ne-s-cajppxylic acid ethyl

ester;

4- met hoxy- 6-[ 4- oxo0-2- ( (i R, 2S) - 2- phenyl - cycl opropyl am n
0)-4H-t hi azol - (52) -

yl i denenet hyl ] - qui nol i ne- 3-carboxylic acid nethyl

este

24- et ﬁ%ggg@wﬂnéwg%d(i{lg ko daimy of farmyladyd) opr opyl ani no

)-4Ht hi azol - (52)- ylidenenet hyl]

-qui nol i ne-3-carbonitrile. 26.oThe conpound of claim
22 wherein R4 Is -Q(CH 2 Ro O-R 2-Ri4, and R3
is , wherein x y, R.eN , 4, R 15 and R16 have the
meani ngs gi ven Ry claim 1.SZ/,The conpound of claim1

wherei n said conpound is
4- et hoxy- 6- [ 2-[ 2- ( 2- met hoxy- y) - et hyl aw Ao] - 4- oxo-
- bonitrile;

4H-t hi azol - (52) -
yl i denemnet hyl ] - 4- et hoxy- qui n

li denemnet hyl ] -4-[2-(
Rs

6- [ 2- am no- 4- oxo-4H-t hi azol - (5%) -yl
2- met hoxy- et hoxy) - N«

wherein

R, is hydrogen, lower alkyl, cycloalkyl, lower alkoxy,

aryloxy-lower alkyl, -NH., hydroxyl lower alkyl, or [CH>-CH>OJ\Rs;

and
v, R3, Ry and Rg are as defined in claim 1; or

pharmaceutically acceptable salts thereof.

The compound of claim 2 wherein

Ry is lower alkoxy, aryloxy lower alkyl, NH, or hydroxyl lower
alkyl.

The compound of claim 2 wherein
R1' is "[CHzCHzO]vR& and

Rg and v have the meanings given in claim 1.

The compound of claim 4 wherein

Rj is cyano,

R, is -O(CH2CH,0)y-Ryo,and

y and Rio have the meanings given in claim 1.
The compound of claim 2 wherein

R,'is hydrogen, cycloalkyl or lower alkyl.
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et hoxy] - qui nol i ne-3-carbonitrile;
4- et hoxy-6-[ 4-oxo-2-[(4-trifluoronethyl-pyridin-2-ylne
W baopezses nol - 4Ht hi azol - ( PCT/EP2005/006806
57) -yl i denemet hyl | - qui nol i ne-;@gncarbonitrile;
4-{6-[ 2- am no- 4- oxo- 4H t Mazol - (52) -yi i denenet hyl | - 3-cy
ano- qui nol i n-4- yl oxy}-pi peridi ne-i-carboxylic acid
7. t er tFHauwohp@ei®6f claim 6 wherein Rgis cyano.
6- [ 2- am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] -4-(pip

eridin-4-yloxy)-_.qunpoline-3:carbonitrile;

8.4-¢ g[l @%‘%%‘3@1’8& FHhmo- 4- oxo- 4Ht hi azol - (52) -
yi i denemnet hyl ] -
qui nol i n- 4- y IRy O @MSTHAD YR |, -6 boxyl i c acid
tert-butyl ester;
6- (2-cycl opropyl am no- 4- oxo- 4H:t hi azol - 5-y] i denenet hyl
) - 4- (pi per i diyringl Ryihswe fhemeanings. Svanibgampd; | e:
4- met hoxy- 6-[ 4- oxo- 2- ((i R, 2S) - 2- phenyl - cycl opropyl am n

o) - i - . . .d .
9'yI i eneteérzrjwertﬁ‘]%/)']ll]jl(g gﬁlﬁloqlizyg}%-e%:nasraéo%?llisc acid am de;
4- met hoxy- 6- [ 4- oxo-2- ((i R, 2S) - 2- phenyl - cycl opr opyl am n

amet hyl ] - qui nol i ne- 3- carboxylic acid
i afde: and
Fé’" fet hoxy- 6-[ 4- oxo- 2- ((i R, phenyl - cycl opropyl am n

Of- 4Ht | i i azomiflsering i denemethyejng a heterocycloalkyl ring,
- qui nol i ne- 3-carboxylic acid
;Q!nethylanino-ethyl)-anide. 28. The conpound of

ai 20 wherein X is hydroxyl -1 ower alkyl ene.

an
C

10. The compound of claim 9 wherein the ring contains a nitrogen or oxygen atom

as the only hetero atom.
11.  The compound of claim 3 wherein R;' is lower alkyl.

12.  The compound according to claim 1 of formula I-B

N O
—¢
N
R1"/ ST
I-B
R4
N ‘
Rs
wherein

Ri"isR's - (X)n ~; and

X is selected from lower alkylene, cycloalkylene, aryl lower
alkylene, carboxy lower alkylene, hydroxy lower alkylene, amido
lower alkylene, mono- or di-halo lower alkylene, amino lower
alkylene, mono- or di-lower alkyl amino lower alkylene or imido

lower alkylene;
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29. The conpound of claim 28 wherein R3 is cyano, R4

is -Q(CH 2CH20 y-Ri o,0or -R 2-R14, and x, y, R o, R12,
woRebs/0RB28 R 15 and R16 have the neani ngs gi vePCT/BEP2005/006806

claim1. 30. The conpound of gt@im29 wherein R2' is

phenyl, perfluro | ower alkyl substituted phenyl or

hal o substituted phenyl. 31. The conpound of claim

1wherei n sai RLpound is selected fromthe group

consi sting .

of 6-[ 2- ((R) - 2- hydr oxy-i - Eﬁenyl - et hyl am no) - 4- oxo-4H-th

i azol - (52) -

yl i denenet hyl ] - 4- net hoxy- gdi noli ne- 3- car boxylic acid
net hyl ester; Re :
6-[2-((R)-2-hydroxy-i-phe hyl am no) - 4- oxo-4H-t hi a

zol - (52)- yiidenenethyl]

- 4- met hoxy- qui nol i ne- 3- CBY'boxyI i c aci,@dnd4-eth oxy-6

[ 2-
0) - 4- 0x0- 4H- r'hi

((R -2- ydroxy-i -ph enyl-ethylamn

ol - (52) -

yl i denenet hyl ] -lqurnol i ne- 3~carbonitril e;

4- et hoxy-6-[ R QX
-t hi azol - (52) -

ydr oxyécge-cf)lt}gpryl - et hyl am no) - 4- oxo- 4H

yl'i denenet hyhn]ar¢liing) i ne- 3-carbonitril e;

6-[2-((R)-i-hydroxynet hyl - 2- phen

| -etb.ylan no) - 4- oxo-

4H t hi azol - @Zyloalkyl ring containing %:om 3to® ca;%on atoms,

13.

14.

15.

16.

a 4 to 6 membered heterocycloalkyl ring containing from 3 to 5
carbon atoms and from 1 to 2 hetero atoms selected from the group
consisting of oxygen, nitrogen and sulfur,

a 5 or 6 membered heteroaromatic ring containing from 1 to 2
hetero atoms selected from the group consisting of oxygen, sulfur
and nitrogen; and

Rs, Re and R; are independently selected from the group consisting
of hydroxy, lower alkyl sulfone, hydroxy lower alkyl, hydrogen,
lower alkyl, halogen, perfluoro lower alkyl, lower alkoky, amino,
mono- or di-lower alkylamino, or

N-oxides of compounds where R,’ contains a nitrogen atom in the
heterocycloalkyl or heteroaromatic ring, and

sulfones where Ry’ contains a sulfur atom in the hetero ring or
heteroaromatic ring;

n, Ry and R, are as defined in claim 1, and .

pharmaceutically acceptable salts thereof.

The compound of claim 12 wherein aryl is phenyl.
The compound of claim 13 wherein n is o.
The compound of claim 14 wherein R»'is a cycloalkyl ring.

The compound of claim 15 wherein said cycloalkyl ring is cyclopropyl.
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yl i denenet hyl ] - 4- net hoxy- qui nol i ne- 3-car boxylic acid
am de;

W®2(08/0a38e$ opr opyl am no- 4- oxo- 4H-t hi azol - (52) - yPCTHEP®N® 006806

hyl]-4-[2-(2- 152
nmet hoxy- et hoxy) ~et hoxy] - qui nol 1 ne- 3-carbonitrile;
6-[2-tert-butyl am no-4-oxo-4Hthiazol -(52)-ylideneneth
17yl | -Zhetdmpyond of clhagm 1®-whetetmi tril e; and
SOl[Z((S(Z;?) 2 3dirs%j)5(73./ncl) a|n%lt}ienyl et hyi am no) - 4- oxo-4H-thi a
yl i denenet hylgd -i4- R¥LOW-RO| dne- 3- car boxylic acid
am de. 32. Tf?g EI% 39%0 g‘{mzo wherein X is | ower
al kyl ene. 33.R¥he gpound of claim 32 wherein R2' is
phenyl , hal ophe er(O)ur-o | ower al kyl phenyl. 34.
The conpound %Rl M 33 wherein R3 is cyano, R4 is
-0(CH 2CH2COy-"RiB0 or - R 2- Rvith k=apér XR¥-Rz; dhé, R11,
R2, R4, R5 and Ri havethe gs given in claim
1. 35. The cdhpofmdRefRyl &sﬁ@@%@ gh@wmapglwvs%% in clamm 1.
-0(CH 2CH20 -RiOor -R 2-R14 , and

18.  The compound of claim 17 wherein R, is

Riz
(O), with the ring
R

18
being a heterocycloalkyl ring containing a nitrogen or oxygen atom as the only hetero

atom, and k=1.
19.  The compound of claim 13 wherein n is 1.

20. The compound of claim 19 wherein X is selected from lower alkylene, hydroxy

lower alkylene, cycloalkylene, and mono- or di-halo lower alkylene.
21.  The compound of claim 20 where X is cyclopropylene.
22,  The compound of claim 21 wherein R' is phenyl.
23.  The compound of claim 22 wherein

R; is cyano or

'(CHz)z"ﬁ‘ORn

0 ,and
z=0 and Ry is as defined in claim 1.

24.  The compound of claim 23 wherein

R, is -O(CH.CH:0)y-Ri0, lower alkyl and cycloalkyl, or



k , vy, RIO, R2, R4 R 7 and R 8 have the neani ngs

given in claiml . 36. The conpound of claim 35
wWob@6o02828 S het eroamati c ring containing nitr OPETER2IS/006806

oxygen as the heteroatons. 37i5z3The conpound of claim

32 wherein R2" is (r) is a heteroaromatic ring

containing one or two nitrogen atons as the only

het ero at om a4, Redland R7' have the neani ngs

given in claim11. 38. The conpound of claim 37 wherein

R3 is cyano,R4_jis ;0 -Ri 0, .l ower al.kyl .and
cyclo I over ab Ky e g‘%ﬁ%"%@&eﬁlﬂﬁ ﬁvg?ﬂgiaéﬂ’dl‘
R16 have the neanings given in claiml. 39. The

2. 0NPPikd Bopothdi o B8 v evieirsinseid coaied BnRldcted fi@n the group
cont ai ns, one or two nitrogen atons as the only
comstsEingafoms. 40. The conpound of clai m 38 wherein said

5 gfg -ﬁ%@ﬁ?}ﬁggﬂg{@%gf(g%.g,f’z@b—rﬁs—pﬁ‘erﬁﬁlc%fop‘?@ﬂylﬁﬁﬁﬁ&ﬂﬁﬁ-thiazol—(5Z)—
ylidenemethyl]-quinoline-3-carboxylic acid methyl ester;
4-methoxy-6-[4-oxo0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid;
4-ethoxy-6-[4-ox0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
10  ylidenemethyl]-quinoline-3-carboxylic acid ethyl ester;
4-methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid methyl ester
and
4-ethoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4 H-thiazol-(5Z)-

15  ylidenemethyl]-quinoline-3-carbonitrile.

26. The compound of claim 22 wherein
R4 is -O(CHzCHzo)y-R:Lo OI'—R12—R14, and
R3 is

R1s
-C-(NH-CH,CH,),-N

20 O Ri6 wherein
X, ¥, Rio, Ris, Rug, Ri5 and Ry have the meanings given in claim 1.
27.  The compound of claim 1 wherein said compound is

4~ethoxy-6-[2-[2-(2-methoxy-ethoxy)-ethylamino}-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-ethoxy-quinoline-3-carbonitrile;
25 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[ 2-(2-methoxy-ethoxy)-

ethoxy]-quinoline-3-carbonitrile;



10

15

20

25

41. The conpound of claim 32 whereni R2' is the ring
(r) is a heterocycloal kyl ring. 42. The conpound of

W@ b@ic/002828 wherein R3 is cyano, R4 is -Q CH 2CHQ/EPROD)06806
| ower al kyl and cycl o | ower aigg]yl, or Xy, zRo, Ri,
Ri2 R 4,R 15 and Ri 6have the meanings given in claim
1. 43. The conpound of claim 20 where X is nono or

\?\j"n ha,l-eethb&ym-[zpcbsze[(qﬁﬁuofbmeﬂ:hytpp,uﬁdinai-yhhaihpl)él-amino]-4H-
erein t rin i &h ityt R2' i
thigok oAy haereme abne SR er e e wo ni ¢r agen

at °£CB[6E{%~£1'i‘§n@-!3,|-dxd1gﬁeﬂﬁaﬁﬂquzﬁdiidgﬁ@&@ﬂ(:{y}lgftfifaﬁf)—quinolin—4-

claim44 wherein R3 is cyano,
yleoprPpiperidinsi oasbosglicycidiegt-byutl estesiver al kyl , or x v,

g e R A R RS PR BROR R oy)-
qiRdoHnef3LeaBbaitrildier ei n
4-{3-cyano-6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-
quinolin-4-yloxy}-piperidine-1-carboxylic acid tert-butyl ester;
6-(2-cyclopropylamino-4-oxo-4H-thiazol-5-ylidenemethyl)-4-(piperidin-4-
yloxy)-quinoline-3-carbonitrile;
4-methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid amide;
4-methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid dimethylamide; and
4-methoxy-6-[4-ox0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carboxylic acid (2-dimethylamino-ethyl)-amide.

28.  The compound of claim 20 wherein X is hydroxyl-lower alkylene.

29.  The compound of claim 28 wherein

Rj is cyano,
-(CH,),~-ORy; or e
( Z)Z ﬁ 11 _C_(NH-CHZCHz)x'N/
R
5 5 *® ,and

R4 is ~O(CH2CH20)y~R1o,OI' —R12"R14, and

X, ¥, Rio, Riz, Ry, Rus, Ri5 and Ry have the meanings given in

claim 1.

30. The cofnpound of claim 29 wherein R,' is phenyl, perfluro lower alkyl
substituted phenyl or halo substituted phenyl.

31.  The compound of claim 1 wherein said compound is selected from the group

consisting of
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R12 is O and Ri4 has the neaning given in claiml1l.

47. The conpound of claim46 wherein R4 is alkyl. 48.
wab@eoaspound of claim47 wherein said conmpounPiCT/BP2005/006806
6- [ 2- ami no- 4- oxo- 4H-t hi azol - (&4) -yl i denenet hyl | - 4- et ho

xy] - qui nol i ne-3- carbonitrile; 6-[2-am no-4-o0x0-4

-thiazol - (52)-ylidenenet hyl]-4-isopropoxy-qui nol i ne- 3-
ca|6b[cm((tH)riélydﬁe}{y21@hen§al—éthglmnmo) -4~0x0-4H-thiazol-(5Z)-
hi a I denenet.h t hy.l
gl AR p e B B REgR

-t miezqtRj 'éaaydﬁlokﬁqnﬁ@iymékﬁylémhﬁ@jo&I&e@yz;p[um@idmgzﬁ

carbonitril

yll@spgmﬁhsﬂbm@m-qumﬂlazcﬂ cubpyylie peidhenet hyl | - 4- (2,

B R R Ry AR o i AR R itz 62
yl@eneméthmldll4qlm¢11<§1|1n6;g¥da®hd)ﬁ1tﬂ1]e¢ |
cl opro am no- 4- oxo-4Ht hi azo 5Z ene
hyI‘} eiHon @% TIOR¥=2 -Bﬁ%@ﬁtﬁsﬁy 1ine)~(4 2604 HREeT s -
ylﬁl’eh% l?ﬁrhwiﬁh%rﬂoﬁ)éﬂrem"'t hi azol - (52) -yi i denenet
- 4-i"sopr opoxyqunol i ne-
6-[2-((R)- 1~hydroxymethy1 2-phenyl-ethylamino)-4-oxo-4H-thiazol-(57Z)-
ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid amide;
6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[2-(2-
methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile; A
6-[2-tert-butylamino-4-oxo0-4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy-
quinoline-3-carbonitrile; and
6-[2-((R)-2-hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid amide.

32. The compound of claim 20 wherein X is lower alkylene.

33. The compound of claim 32 wherein R>' is phenyl, halophenyl, perfluro lower
alkyl phenyl.

34. The compound of claim 33 wherein

Rz is cyano,
-(CH,),-(¢-ORy; or Ris
( Z)Zﬁ 1 ﬁ(NH SOt
R
0 o] h , and

R4 is "O(CHzCHzO)y-Rm or —R12'R14, and

X, ¥, Z Rio, Rus, Ria , Rug, Ris and Rye have the meanings given in

claim 1.

35. The compound of claim 33 wherein



3-carbonitrile; 6-[2-cyclopropyl am no-4-oxo-4
-thiazol - (52)-yiidenenethyl]-4-(i-ethyl propoxy) -

W@ i0ao0bisee- 3- car boni tril e; PCT/EP2005/006806
6-[ 2- cycl opropyi ar ai no- 4- oxo-#4¢
-thi azol - (52) -yl i denenet hyi ] - 4-i sobut oxyqui nol i ne-

3-carbonitrile; 6-[2-cyclopropyl am no-4-oxo-4

-t hiazol - (5ZR,Yy4 i denemet hyl ] -4- (2, 2-

di met hyl - propoxy) - qui nol i ne-3-carbonitrile, and
6-[2-cyc|oprgﬁylanino-4-oxo-4FLthiazol-(SZ)-yIidenenet
hyl ] -4-(tetrahyg€o an-

4-yl oxy) -gmmol i ne-8=qarbonitrile. 49. The conpound of
claim?7 wherekn R4 IS -R12-R14; wherein R12 is S; and
R 4 has the ne&ning given in claim1l. 50. The conpound
of claim49 wherein R4 is alkyl. 51. The conpound of

cl ai m 50 whergei.n said d i s p-[2-amino- 4- oxo- 4i
-t hi azol - ( 52)[“-4919 r@mﬁ@ﬁ%@fﬁu&-of e‘r‘gg éf’%@ul f anyl qui no
" line- 3-carbonitrile; 6-[2-am no-4-0xo0-4i

-t hi azol - (5Z)k; yj RAeReIBE SR, Jand-R.s bave fye sehhigslgivemial claim 1.
i ne-

5 36. The compound of claim 35 wherein

@

is heteroamatic ring containing nitrogen and oxygen as the

heteroatoms.
37.  The compound of claim 32 wherein
10 R.'is

Rs'

Ry , and

® is a heteroaromatic ring containing one or two nitrogen atoms
as the only hetero atom and Rs', Rs¢' and R;' have the meanings

given in claim 1.
15 38. The compound of claim 37 wherein
R is cyano,

Ris
~(CH2)Z"ﬁ‘OR11 0r _C_(NH—CHQCHz)x"N/

R
5 16



3-carbonitrile; 6-[2-am no-4-0xo0-4i
-thiazol - (52)-ylidenenet hyl]-4-isopropyl sul fanyi qui nol
WO p@s/o@se&ar bonitrile; conpound with nmet hanesul PGIER2005/006806
aci d; 6-[2-am no-4-oxo- 4i 157
-thi azol - (52) -yl idenenet hyl ] 45 but yl sul fanyl - qui nol i ne
- 3-carbonitrile; 6-[2-am no-4-o0xo0-4i

-thi azol - ( 52)R yisi-geoEeHvh ) R4, tdvbor Akl aidyéyctnioariatiey] or
- 3-carbonitrile;i60 6-[2-amnm no-4-oxo-4i

-tliiazol -(SZ&thdéﬁérretl i yl']-4-nmethyl sul fanyl - qunol i

ne- 3-carbonitrile and 6-[2-am no-4-o0xo0-4J :

-r-thiazol -( -yl depenmpt hyl L= 4-3 I Gkl .
line- 3-car bg%?yt bk RaR 14%‘3(181618%'”%%%%%@ g#éig{efgiﬂ%%&ﬁn claim 1.
wherein R4 is a kyl. 53. The conpound of claim 52

3ovher Bhercampdund mf olaiah 38 whefein saidrtetarasremyitic ring contains one or

-thi,azol - (52)-yl.iden t.hyi 3- 4-i sobut yl - qui nol i ne- 3-
5 oubPyEeApEl A S SR Ryl
-thi azol - (52) -yl idenenet hyl ] -4-butyi-quinoline-3-
40. The compound of claim 38 wherein said heteroaromatic ring contains a sulfur

and nitrogen atom as the heteroatoms.
41.  The compound of claim 32 whereni
R2, is

Rs

Ry ,and

10
the ring ® is a heterocycloalkyl ring.
42. The compound of claim 41 wherein

Rjis cyano,

Ris
-(CHz)Z-ﬁ-ORu or -C-(NH—CHZCHz)x‘N<

| R
0 0 16

b

15 R, is -O(CH2CH:0)y-Ruo, lower alkyl and cyclo lower alkyl, or
—R12"R14, and

X, Y, Z, Rao, Rus, Riz, Rug, Ri5 and Rye have the meanings given in

claim 1.

43. The compound of claim 20 where X is mono or dihalo-lower alkylene.
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carbonitrile; 6-[2-am no-4-o0xo0-4
-thiazol - (52) -yl idenenet hyl ] - 4- hexyl - qui nol i ne- 3-

wae 20060088 i | e; 6-[ 2- am no- 4- oxo- 4H PCT/EP2005/006806

-thi azol - (52) -yl idenenet hyl ] - 4 @ropyi - qui nol i ne- 3-
carbonitrile; 6-[2-am no-4- oxo 4]
-thiazol - (52)-ylidenenet hyl ] - 4- pentyi - gmol ne- 3-

@ar bTRE ebidp®undt claim 43 wherein the ring ® Whlch constltutes R2 isa
[ 2- am no- 4- oxo-4Ht hiazol - (52) -yl i deneneth }K/J@e 4-net h
onl

h?‘lel‘@ﬁr OFALIGTENG COBIBIBS| ane) GrdWOoTHITOBRB aEYNpes y hetero atom .
claim7 wherein R4 is thering R, R2, R7, R18 and k

4§$\ésg1hggogﬁ,%ﬂhgg§fnglﬁp%%mlﬁﬁ&ﬁl m 1. 55 The conpound of

erern k=o e conmpound of claim55
wherein the ring Ris cyclopropyl. 57. The conmpound of
cl ai m 56 wherBj s eyaind, conpound i Si 6i
6- [ 2- am no- 4- oxo0-4
-thi azol - (5Z) -yl i denenet hyl ] - 4-cycl opropyl - qLﬂ nol i ne-3

- carbonitrile(CH,), -ﬁf-ORu O (NH-CH,CHy),-N
AN

R
o 16

H

R, is -O(CH2CH.0)y-Ry0, lower alkyl and cyclo lower alkyl, or
"R12'R14, and

X, V, Z, Rio, Rug, Riz, Rug, Ris and Rye have the meanings given in

claim 1.
46.  The compound of claim 7 wherein

R4is —Ry2-Ryy, wherein

R:2is O, and Ry, has the meaning given in claim 1.
47.  The compound of claim 46 wherein Ry, is alkyl.
48.  The compound of claim 47 wherein said compound is

6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy]-quinoline-3-
carbonitrile;
6-[2-amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-
carbonitrile;
6-[2-amino-4-0x0-4H-thiazol-(52)-ylidenemethyl]-4-(1-ethyl-propoxy)-
quinoline-3-carbonitrile;
6-[2-amino-4-o0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutoxy-quinoline-3-
carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2-dimethyl-propoxy)-

quinoline-3-carbonitrile;
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58. The conpound of claim 1wherein said conmpound is

6-[2-(2, 2-di fl uoro-2-pytidin-2-yl-ethylam no)-4-oxo-4H
WO tiveaaxsks (57) - PCT/EP2005/006806

yl i denenet hyl ] - 4- et hoxy- qui nojd4dqne- 3-carbonitril e;

4- et hoxy- 6-[ 4- oxo- 2-[ (tetrahydro- pyran-4-yi net hyl ) - am

noj - 4H-t hi azol - (52) -

y| i gdneamirvyhloxgui Hothinml IsZpylidendmethsl]-4-butoxy-quinoline-3-

4. et hoxy- 6-[2-(2-im dazol -i-yi-ethyl am no)-4-oxo-4Hth
cqr QB’;mz( Z) - yI i denenet hyl ] qui nol i ne-3-carbonitrile;

¢ ép{«fybﬁé u?ohc Fm fh‘lgzd{l(g?§ HiknAREARTT- ﬂbéthaxy

| azo I nerret - qui nol i ne-3-carboni t'ri |

qmnelmeaafcz&bpmtmﬂe, 2- [(pyr| m di n- 2-yl met hyl ) - anmi no] - 4H-

1 oBicry PSS B L P A SR g Ppropors-

qumz)ﬁhe@zarboylﬁﬂrﬂ@nenet hyl ] - qU| nol me- 3-carbontril e;
2-(3-fluoro- phenyl)-eth amnqQ]-5-[i-[4-meth ? (t
el PrgycloReoslamino-4-oxo-4H-thiazol- (5Z)-y11deneme hyl]-4- (1—e hyl-

My Bt he(Z) -yi i dene] -t hi azol - 4- one;
p%iﬁot)(ﬁy%lﬁkjl{}]f f’é’l % i uofo phenyl ) - et hyl am no] - 4- oxo- 4
H- t bi{azofcldphdpylamino-4- oxo—4H—th1azol (5Z)-ylidenemethyl]-4-isobutoxy-

enenet ui nol i ne-3-carbonitrile; and
qt\{lno me-3- car%%n]itrﬂ

6—[2—cyclopropylammo-4—0X0—4H—thiazol—(5Z)-ylidenemethyl]—4»(2,2—
dimethyl-propoxy)-quinoline-3-carbonitrile, and

6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(tetrahydro-
pyran-4-yloxy)-quinoline-3-carbonitrile.

49. The compound of claim 7 wherein

R4 is —Ri2-Ryy; wherein

Rz is S; and Ry, has the meaning given in claim 1.
50. The compound of claim 49 wherein Ry, is alkyl.
51. The compound of claim 50 wherein said compound is

6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4~tert-butylsulfanyl-
quinoline-3-carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropylsulfanyl-
quinoline-3-carbonitrile;
6-[2-amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropylsulfanyl-
quinoline-3-carbonitrile; compound with methanesulfonic acid;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-butylsulfanyl-quinoline-
3-carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-ethylsulfanyl-quinoline-

3-carbonitrile;



4- et hoxy- 6-[ 4-oxo0-2-[ (thi azol -2-yl nethyl)-am no]-4H-th
i azol - (52)- ylidenenethyl]-quinoline 3-carbonitrile.

w® 06/0ba828 onrpound of cl ai m 1sel ected from t he BECDEP2005/006806
consi sting of 0
4- et hoxy-6-[2-((S)-2-hydr oxy-]26- phenyl - et hyl am no) - 4- ox
0-4 -thiazol-(52)-
yligd ffﬁhby b SIUENPhiaR6t- feRetidth{]-4-methylsulfanyl-quinoline-
4- et ﬁzlg Zi2- R) - 2- hydro%@?flphenyl 9141 am n}(; - o};oq
3-cagbpngiyi azla (52)

yligdene 15
G R S AR b - ischylsufamy-
quinelihe-gzedrbohityile.
5 yi i denenet hyl ] - 4-i sopropoxy qui nol i ne-3-carbonitrile;
6- hyd h t hyl 4- 4]
52.¢ h,']a}zq)q:omgggné g)f(glallmp7 vh erelr(le R4)1/s ﬁil‘yPO) X0
y||denenethyl] 4-i sopropoxy-qui noline-3-carbonitrile;
RABrEI h d di
-t hlzggégal: ggu yl Ifdghrgr?eztvr\]ryeremsal o Zp(%url}fllsuoro- et hoxy
)- qui nol | ne-3-carbonitril e,

[Q—[@?_aranm Ay 04([;[ Ww(éﬁ-ﬁbﬁem&mﬁmﬂ- 4-isobutyl-quinoline-3-
caré!)%fltﬁfm (52) -yl i denemet hyl | - 4-
1'SO

opyl sul f anyl - qui nol i ne-3-carbonitrile.
10 6- [ &-[aramirto-g>exoddHt thiad (5L pF)idyhérd etigitiesn Hydty-duind]ife-3-
2-trjfluoro-itrifluoronethyl -
Caébﬁ%@;ﬁ’qw nol me- 3-carbonitril e;
6-[ - arﬂrﬂﬁm‘l ﬁgﬁl%fi }ilﬁ‘ioéz(gk) LRdenathbASTRARRY]-hufholide-3-

hydr XY pr opy
carbonitrile;

6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-propyl-quinoline-3-
15  carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pentyl-quinoline-3-
carbonitrile; and
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-methyl-quinoline-3-
carbonitrile.

20

54. The compound of claim 7 wherein

the ring R, Riz, Ri7, Ris and k have the meanings given in claim 1.
25 55: The compound of claim 54 wherein k=o0.
56. The compound of claim 55 wherein the ring R is cyclopropyl.

57. The compound of claim 56 wherein said compound is
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qui nol i ne-3-carbonitrile; and 6-[2-am no-4-o0xo0-4i

-thiazol -(52)-yiidenenethyl]-4-[3-(ter-:-butyi-diinetb
WO 2006i002828/1 OXY) - PCT/EP2005/006806

propyl sul fanyi ] - qui nol i ne-3-ggfbonitrile. 60. The

conpound of claim lsel ected fromthe group consisting

4 '@ afagy. 6X6 4r1pxRra2ol-(42) - alteaemthyliet-bydlo prpyhajinoline-3
(52

i azol -
Cagqu’gﬂérret hyI ] qui nol i ne-3-carbonitrile;
6-[ 2- (2- hydroxy-i - hydr oxynet hyl - et hyl am no) - 4- oxo- 4
-thi azol - (52) -

58yl i d8resgueipyurd 6f ¢1annn@ﬁmr§zm0ﬁmcihod)m@eu3daar bonitril e;
6- [ 2- hydr azi no- 4- oxo-4H-t hi azol - (52) yl i denenet hyi ] - 4-

\ 10+ oxor
o Brtea e S qtup e hE e P ERaoro i bisaq- %k
ylideABiktiA % éﬂh@ n@lmeagwarwomele 6 [ 2- ani no- 4- oxo- 4

-t hiazol™- |1 denenet hyl ] - 4- hen nol in
- S hOKGB-oRo 1 RO Ay methy D ST thiazol-(52)-

R SAPLHERN, &1 n 2 1 e
2- ayetiapyopyba(z-muidazél +-ylhediytrming-4rorbasfEshiazoh(3Z)qu
yhcf?a(r)lle}n%thyﬁ lcfunrlmhne-g carbonitrile;
4-ethoxy-6-[4-oxo-2-[ (pyridin-2 2-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
4-ethoxy—6—[4—oxo—2-[(pyrimidin—2—ylmethyl)—amino]-4H—thiazol—(5Z)—
ylidenemethyl]-quinoline-3-carbonitrile;
4-ethoxy-6-[4-oxo-2-[(pyrazin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
2—[2—(3-ﬂuoro—phenyl)—ethylamino]-5-[1—[4—meth0xy—3—(5-methy1—oxazol—2—
yl)-quinolin-6-yl]-meth-(Z)-ylidene]-thiazol-4-one;
4-ethoxy—6—[2—[2—(3—ﬂuoro—phenyl)—ethylamino]-4—0X0-4H—thiazol—(5Z)—
ylidenemethyl]-quinoline-3-carbonitrile; and

4—ethoxy—6—[4~0X0—2—[(thiazol—2—ylmethy1)-amino]-4H—thiazol—(5Z)—

ylidenemethyl]-quinoline-3-carbonitrile.

59. The compound of claim 1 selected from the group consisting of

4—ethoxy—6~[2—((S)—2~hydroxy—2—phenyl-ethylamino)—4—0X0—4H—thiazol—(5Z)—
ylidenemethyl]-quinoline-3-carbonitrile;
4-ethoxy—6—[2—(R)—2—hydroxy—2—phenyl—ethylamino)—4-oxo~4H—thiazol—(5Z)—
ylidenemethyl]-quinoline-3-carbonitrile;
6-[2-(R)-1-hydroxymethyl-2-methyl-propylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-isopropoxy-quinoline-3-carbonitrile;
6-[2-(R)-2-hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-4-isopropoxy-quinoline-3-carbonitrile;
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35

(2)-ylidene]-thiazol - 4-one;
2-amo-5-[1i - (4- et hoxy- 3- nmet hanesul f onyl - qui nol i n-6-yi)
WO p@bl00282 - yi i dene] - thi azol - 4-one; 6-[ 2- am noPEFHBRMOZI006806
-t hi azol - (52Z) -yi i denenet hyl | -4o(t et rahydr o- pyr an- 4-
yl oxy) - qui nol i ne-3-carbonitrile; 6-[2-am no-4-o0xo-4
-thiazol - (52) -yl idenenet hyi ] -4-(2-net hoxy- et hoxy) -
quienfd-bnend-scexdam-tiiake: (5Z)-ylidenemethyl]-4-(2,2,2-trifluoro-ethoxy)-
4- byt oxy- 6-[ 2- cycl opr opyl am no- 4- oxo-4Ht hi azol - (52) -y
quma]é%ﬂewbpantﬂﬁ%i nol i ne-3-carbonitrile;

andgL 2-cy /L am AO=-&h= OX0-4~_ 1 ET-thinral-( 7)) A
TP T ey BURR PR PRI O b 4 szl () yhidenemethyll-4
iscapm@]ylsméfaﬁybquhmﬂﬁmfg-Icerbo&itrﬂAp rocess for the
manufacture of the. c 0 f-for a4l or di.
ol Tty R b A r e gz g Hififol P
trinﬁﬁthtélh@xﬂocrﬁﬁﬂﬁ@Hﬂe%—éaﬂaﬁni‘c@ﬂé;| I-Ato give the
conpound ‘of fornula |V l(a)irsald, onpound_of fqornula IV
i s $Urtaneino-¢xreedtthiag éslhﬂlfi@r%whaﬂo«r(sgwﬁpﬁ’wq
' L . far M8, ther reacted in the
prRBy SRV n fin reRibBpiR oHHZ 1Y)
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[3-(tert-butyl-dimethyl-

silanyloxy)-propylsulfanyl]-quinoline-3-carbonitrile.

60. The compound of claim 1 selected from the group consisting of

4-isopropoxy-6-[4-oxo-2-[(thiophen-2-ylmethyl)-amino]-4 H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;
6-[2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-oxo0-4H-thiazol-(5Z)-
ylidenemethyl]-4-isopropoxy-quinoline-3-carbonitrile;
6-[2-hydrazino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-isopropoxy-
quinoline-3-carbonitrile;
2-amino-5-[1-(3-methanesulfonyl-4-phenyl-quinolin-6-yl)-meth-(Z)-ylidene}-
thiazol-4-one;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-phenyl-quinoline-3-
carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pyridin-3-yl-quinoline-3-
carbonitrile; compound with trifluoro-acetic acid;
o-ayclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-meth-
(Z)-ylidene]-thiazol-4-one;
2-amino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-meth-(Z)-ylidene]-
thiazol-4-~one;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(tetrahydro-pyran-4-
yloxy)-quinoline-3-carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2-methoxy-ethoxy)-
quinoline-3-carbonitrile;
4-butoxy-6-[2-cyclopropylamino-4-oxo-4H-thiazol-(57)-ylidenemethyl]-

quinoline-3-carbonitrile; and



(M), to give the respective conmpound of fornula I
which can, d) if desired, be turned into a

w@baeomeasesit i cal |y acceptabl e salt; wherein Rl, PRBER2UAS/006806
R4 have the neanings given iniggaiml . 62.
Aphar maceuti cal conposition, containing at |east one
conpound of formula | according to claim1together
wi t B-[pharcharepylacahbys-asoepi-dhiazoki ZivdidenengshylThe (2-methoxy-

ceutical c L.tion according to claim®62 for

3 g{o:l'@ﬁfg—gp%%}l& of cancer. 64. The
phar maceuti cal conposition according to claim62 for
the treatnment or control of solid tunors. 65. The use

6bf aAqungassier tie menuiachume ofdhe campgungds of fgrmulpd acperding to

t control of cancer. 66. The use of a
5 Clg{lﬁ%b{&ﬁg{eg&rfor mula | according to claiml in the
treatment or control of solid tunors.67- The use of a
i in the

conpound of .forrmula_ | according to claiml
ah Qeﬁﬁaé’fg‘?r‘a\g‘&ﬁéarrents for the treatnent or
control of cancer. 68. The use of a conpound of

formula | according to claiml in the manufacture of
medi caments for the treatmef or control of solid
tunors. 7
D
N =
Rs ),

10
is reacted with a compound o formula ITT-A

S\V\T/V/O

S (III-A),

15 to give the compound of formula IV

b) said compound of formula IV is further reacted to give the compound of formula V

20



10

15

20

25

69. The invention as herei nbefore descri bed. *****

WO 2006/002828 PCT/EP2005/006806
164

Ak

N .~
Rs (v), and

¢) said compound of formula V is further reacted in the presence of a compound of

formula VI
R:-NH-
(VD),
to give the respective compound of formula I which can,
d) if desired, be turned into a pharmaceutically acceptable salt; wherein

Ri, R; and R, have the meanings given in claim 1.

62. A pharmaceutical composition, containing at least one compound of formula I

according to claim 1 together with pharmaceutically acceptable adjuvants.

63. The pharmaceutical composition according to claim 62 for the treatment or

control of cancer.

64. The pharmaceutical composition according to claim 62 for the treatment or

control of solid tumors.

65. The use of a compound of formula I according to claim 1 in the treatment or

control of cancer.

66. The use of a compound of formula I according to claim 1 in the treatment or

control of solid tumors.
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67.  The use of a compound of formula I according to claim 1 in the manufacture of

medicaments for the treatment or control of cancer.

68. The use of a compound of formula I according to claim 1 in the manufacture of

medicaments for the treatment or control of solid tumors.

69. The invention as hereinbefore described.

FRHX¥



