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WO 2006/ 002828 PCT/ EP2005/ 006806 -1- Case 22618 Novel
w%i nol i ne Thi azolinones 5 The field of this invention
POR6/8%282% t hi azol i none di substituted quinol i METEP2005/006806
derivatives where the quinolinge ring is disubstituted
at 3,4-positions, which derivatives denonstrate CDK1l
antiproliferative activity and are useful as ‘
Cazakksg@ncer agents. Cyclin-dependent Kkinases
(CDKs).are serine-threonine protein kinases that play
lo critical roles in regulating the transitions
bet ween di fferent phases of the cell-cycle, such as

t he progression fr ®ovel QuimdtmThisteliiwnes G- (the gap

between mtosis and the onset of DNA replication for

a r of. cel ]. divisiaon),fo t he, peri.od of |, .

oot B srinlipE refefis PlbladoBapne GisBRotRtad anincbine
delbaivasavhdre theigeindlfid Nfg 19 Ligghstitaled a ,%lpdéiﬂdrfé, Which

Qccurs. (See, e.qg., the articles conpiled’in Science,

ats %Q@@ﬁp@&mhw Retivitycend amewseful as anti-cancer

ag%ﬁc@' ., 13:261-291(1997)). CDK conpl exes are forned

t hrough association of a regulatory cyclin subunit

(e.g., cyclin A,.Bi, B2, Di, D2, D3 and E) and a

¢ deydliyt-depedideas &irmsbs (CDKéparg. seriGekihrediie %r&aﬁﬂ kifskSthat play

[

. K6). As .th loplies, the; I
crifR poleRen bepintun g GROEHEE pEryeFn it iaRcepHie ac-cycle,

SNBSS i oo Rt | s Vg A A P Bk nc e
onsgt @@D&%r@hcaﬁnmfgha gpwuiouind gficel edvision)) beS¢eid payad ef active
are a,cl.as

DS S By B PP B e SRRt and

celledivisidraocdutsc (Seu) é?g.,'lihé ariifleaesRipRed $H Sﬂieh)ée,té'ﬁt:1_643~1677
r'o

ospBoryI ation  of specific am no acids onléﬁ3 ei n
i1 Fraas Gellilpgy. iBrole igr 0ot €1997) k| €BKeaoraplenes are

fond B o SO S R F B BBE Lo LB . 52, 1,

- D2,dhg bad F) and md:e&alyg:ic kidrl]asle-mbha_it @L@,@DKIJ@?K@? CBK4T&*&)K5 and
Yy acti vl t ), e ot el 1 nase.refers to the .
- COKGY A i pame idoplen ﬁ@éﬂé@p&&o@bﬁaﬂ@f@r@p@d@w@pn the cyclin

 sub@hiR $h bd&: to phdsPpRoPfate 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. It 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.



measured, for exanple, by deternining the amount of a

substrate that is converted to a product as a
WQHOPBR2f ¢ me. Phosphoryl ati on of a subst r d&7EP2005/006806

occurs 30 at the active-site 8f a protein kinase. WO
2006/ 002828 PCT/ EP2005/ 006806 2 In view of the above

pr ope se Ki nas an i np rtant art in
- PhoRCHbEE mb AERT BHARTAR: Phat 8asdihilAy 20 hPOtiant Papt in the
ptd}'agaheﬁdﬁ g"r@wﬂﬁfeﬂctdxﬁyigrﬁﬂ eFdrlsatialio® that 16add @ c%ﬂhleﬁftﬁreﬁferahon
d ration. Fibroblast growh factor (FG-
et O anasugEtion, Bhsoblns sowsh RO C Rasnd sesnlar

ed RARERAL OwAl f%{%‘%ﬂ?ﬁ%ﬁ%&sﬁé&r cﬁ%@ig({l H%PB%P t&iators of

"_':' angi oge
-5 tunmgnprdmetetmyicgenesisp VEGIhaetifates éydotbelipl @ils byeigabing through

ol bR e e o o g e e

. re&;&é’tﬁ%l{ﬁ%@t Q?g@%ﬁenné:q@fn ?:.C?;%‘tgts?z.)r‘ ??E%F(g?éﬁls%?@ :1508Y¥2002).
FGEaehvatgs p@dethegehceﬂsdayf sgmalingihrotgh the BGﬁ‘agcmss EFEFR). Solid

b8 RBERE BB th liont B ORE RIS Yibeis BfEBESREE To grow.

10 . Acgordinglys iwibitory @Bﬁu@b@;ﬁﬁrs BOER! AHEKBIROM ‘i’z‘i’l!érﬁi‘e with the

vent ngl 0 eneS| %‘e usef ul agents in. the
81‘5 Signabansdpeona apd ups ogwbqlwnmmc%ent(@epgenaensare useful

4550" 54?1??8% 3131*1 %{{:ause s&;s&k:l I_:‘C ésjééﬁ%hng et. al.,

: Cugemir@plmm i Bateshidlogg) io*@wrl(sg@m)) 15 | nhi bi tors of
can be used as antiproli feratlve agents. These

B SPrCen PR Rl toi st adirotiam ol eyl Aision,

15 mlﬁbiigmé@ﬁﬂ)pm chil bRGERAGS raeep%ﬁﬁréﬁ+éagéh\t§ Nfrh8dd mmﬁbl{a% can be
ch%nddq i scovered that the conmpound of “the fornula
velopipg therapentic intervention in suppressing deregulated ceﬂ cycle

progressmn.

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

the formula I

Ry

|
' N
20 h Ry (D,

wherein
R, is hydrogen, lower alkyl, cycloalkyl, aryloxy-lower alkyl, lower
alkoxy, hydroxyl lower alkyl, -NHo, -[CH.CH.O],Rg or

Ro-(X)n-;



- 16

20

25

~sul fur and nitrogen;

R4 20 R3 (1), wherein Rt is hydrogen, |ower alkyl,
cycl oal k%/-l , aryloxy-lower alkyl, |ower alkoxy, -
A06RYB2Y ower al kyl, -NH2, -[ CH2CH2O| 7R8 or BCIBE2A05/006806

WD 2006/ 002828 PCT/ EP2005/ 006896 3 Xis sel ected from
| ower al kyl ene, cycl oal kyl ene, aryl |ower alkyl ene,

carboxy | owergal kyl en hydr ox wer al kyl.epe, am_do
| ower al kyl er& S ;%ﬁ%@ggqm%?qw%{aﬁqf S%Fyﬁf%bﬂ’ e aﬁYﬁﬂWer
| ower. al kyl 1 _ ' i ;
Y| elRylefBlarboly 16w§|i~ Elﬁer?éé h%grc?égﬂ zggref 5lene, amido

~al kyl ene and i m do | ower

cand G is lowesalkalene; srancapr di-pala owgr aligylene, amino lower
cycl oal-kyl . ri taining. f.r € rhon at a_ 1. .
4"to 6 nenber:’é%lﬁlggelrﬂ %@J))/ c(%oéél l%{/ple% f’;k%é 6%%@{)2?%’."—5 ﬁﬁﬁg’f%’r% and imido
3 to 5 carbdowat alkylemegd from1l to 2 hetero-atons |
selected fromthe group consisting of oxygen,

nitrogen and ffur, and a 5 or 6 nmenbered "

het eroaromatic ring contagning fromi to 2 15 hetero
atons selected fromthe grdup consisting of oxygen,

: is selected from

an aryl ring,
a cycloalkyl ring containing from 2 to 6 carbon atoms,

- a4 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 1to 2

.hetero atoms selected from the group consisting of oxygen, sulfur
and nitrogen; A

- 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 substituenis Rs, Rs and R; 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,
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R5, R6 and R7 are independently selected fromthe
consi sting of hydroxy, |ower alkyl sulfone,

rou
v @Pg%ﬂ?s?sower al kyl',” hydrogen, |ower alkyl, MRETGFIMNS/006806

perfluoro |ower alkyl, lower 2D al koxy, am no, nono-
or di- |ower alkyl-amno, or when two of the

~ Substituents R and. R7. are substi.tuted on . . . .
“adj'acent car ﬁé’rsfi ]é'l‘!f’?gﬁ%cy 8}?%&5’3@“’6 anﬁ%@é g{ﬂ@ﬁ;oar omatic ring containing

substi.tuent s ff@ 138 2 hkealoRddlited Honh thd® dup consisting of
adj acent, attached carbon atons to form an aryl ring,

25 a 3 to 6 PEBpER.dHirogen eabRiUring, a 4 to 6

nmenber ed heterocycloal kyl ring, or a 4 to 6 nenbered
het eroaromatic ring, W 2006/ 002828 PCT/ EP2005/ 006806

4 said heterog pal kyl ring and said heteroaromatic
ring containi h+em 1 to 2 hetero atons sel ected
fromthe group_cgnsisting of,.oxygen, nitrogen or

sulfur; 5 is selectedSSEHHACLEOGtyl ring, a cycl oal kyl
ring containing from3 to 6 carbon atons, a 4 to 6
menber ed het ghegylaligal kyl ring containing from1 to 2
het er oat ons sel ected fromthe group consisting of a
oxygen, 10 sulfur_and nitrogen, or a 5 to 6 nenbered

“ het er oar omat AEY¢liPakyE BRELoRaIBING fHe3 106 zarhan atems,

atons selected fromthe group consisting of oxygen,

. sulfur:. and AbPRBmBYredheterEdcalkyding SoMaining from 1 to 2

‘hetero atoms selected from the group consisting of a oxygen,

sulfur and nitrogen, or

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

and nitrogen;

H
- ¥ 1 R15
R, is cyano, ﬁr% \/ﬁ?N\
0 R16 ,

: 0
_ Ry Il
~(CH,),-C-OR,, and —S—R.. .
| S
Ri

T o
. R17
R, is -O(CH,CH,0),-R;,, lower alky}, (Rih-
R1B
and -R-R,,.

. Rs, Ru, Rus, Ris, Riy, and Ryg are independently hydrogen or lower
alkyl;
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ORI6 O CHCORR7(,tc J- If ( z)i 1r and -S 11
-RI0O0 RRBOOR' R4 is -QCHRCHR0OY R o, |ower alkyl,
WR200:4093828 R1  and -Rlz R14 15 R8, Ru, R15, RIBCI/ERID5/006806
and R's are independently hydnSogen or lower alkyl; WO
2006/ 002828 PCT/ EP2005/ 006806 5 Rois lower alkyl;
R12 is 0 or %e 4 1s ect ed from hydroxyal kyl ,
3]

| ower al kyl, BUEKHYE hal oal kyl, perfl uoroal kyl

and protect e@h\g@@ygal kyI 5%, n and k are integers

fromo to 1; 2z is an integer fromo to s an
integer fromRiisselctegiio }rfkomﬁlkﬂtbg@raﬂz)dnwdodkﬂ,

or N oxi des ere cont S a
‘nitrogen in ﬂ%%pﬁéﬁegﬁgpgo%ﬁ% aﬁ<y
het er oar onmat xpnana&aramﬂteggisff@@mSOMﬁre R2 cont ains a

sul fur in the, heterocyc oal k ring or heteroaromatic
Fing; or phaf FAbIREEH] ‘}mzﬁ:%b{d)t abl e salts thereof,

- inhibit the aediyidide@ i from 1 to 3; and
v is an integer from 110 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 compositiors 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 CDKi, 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



CDKs, particularly, CDK1l. 15 These inventive agents
and pharmaceutical conpositions containing such

Wy 46/80282% useful in treating various di sease®CINEP2005/006806
di sorder states associated witéh uncontrolled or
unwanted cel lular proliferation, such as cancer,
aut oi mmune di seases, viral diseases, fungal diseases,

neur odegener ative dis rderﬁ [@ 20 cardi ovascul ar
di seases. I nhi b|t|ng d/mor podul ating the activity of
CDKs, parti cul

4 t hese conpounds of

formul a and co bS|t|ons ont & ni ng t hese conpounds
useful in treating diseases ngdi cated byJEZSase

~activity, particularly as ant nor  agentiS<pn
treating cancers. 25 As poin rein, the
conpounds of fornula I nti-
proliferation agents and are for nediating
and/ or .inhibiting the activity ® Ks, particularly
CDKi, thus providing anti-tunor agent§ for treatnent
of cancer ory R di seases associated with
uncontrol |l ed or abnormal cell proliferation. Anong the

- preferred corﬂabmﬁxyﬁmgenf tower akyl, eycdoalkyl, towmgraalkaisy, of
. .the 30 forrrul 8 PCT EP2005/ 006 .
CeNo R St dowgr il b Ry 5@8’ H0}Rs;

5 al kyl , cycl o%ﬁyl | ower al koxy, ar yI oxy I ovver aI kyl,
- NH2, hydr oxyl lower alkyl, 1Ll
v, Ra, Ry and Rg are as de ned above, or

pharmaceutically acceptable salts thereof.

Further preferred compounds of formula I are the compounds of the
10 formulaI-B

Ry

wherein

Ri"is R’z - (X)n -

‘ X is selected from lower alkylene, cycloalkylene, aryl lower

15 . 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;
Ry is
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- PCT/ EP2005/ 006806 7 R

5 and v, R3, R4 and Rs areas defined above; or
phar maceutically acceptable salts thereof. Further

WOr28p@o2e28 conpounds of formula | are the conpeenar20m56/606806

the 3.0 formula I-BHNO Ry SI1-B N~ R3 wherein
Ri is R2 - CK) -; Xis selected fromlower alkylene,
cycl oal kyl ene, aryl |ower 15 al kyl ene, carboxy | ower

al kyl ene, hydroxy | owerRal kyl ene, am do | ower

al kyl ene, nono- or di-hahko | ower al kyl ene, am no | ower
al kyl ene, nono- or di-lo | kyl am no | ower al kyl ene
and imdo |ower alRy L is WO 2006/ 002828

7' wherein is selected
froman aryl ring, a cycl yl ring containing from3

to 6 carbon atoms, 5 aR4'to 6 nenb :
het er.ocycl oal kyl ring containing fﬁgﬁ]&fu%o 5

is selected from
an aryl ring,
. acycloalkyl ring containing from 3 to 6 carbon atoms,
- a4 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 sulfuar,
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 ’
" Rg, 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 alkylamino, or
N-oxides of compounds where R,’ contains a nitrogen atom in the
e heterocycloalkyl or heteroaromatic ring, and
' sulfones where Ry’ contains a sulfur atom in the betero ring or
heteroaromatic ring;
n, Ry 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-A and I-B is phenyl.

Another preferred embodiment of the present invention is a compound of

formula 1, I-A and I-B, wherein

Rj3is cyano,



carbon atons and from1l to 2 hetero atons sel ected
fromthe group consisting of oxygen, nitrogen and

V2006002828 5 or 6 nenbered heteroaromati c ri ng PCT/EP2005/006806
containing froml to 2 heterc8atons selected fromthe
group consi sting of oxygen, sulfur 10 and nitrogen;
and R5', R6' and R are independently selected from
the group consi stipg of; hygyexy, |ower alkyl sulfone,
hydr oxy | ower y en, lower alkyl, halogen,

. perfluoro | owe IkyI IomEr koxy, am no, nono- or
di -1 ower al kyl@mino, or 15 X|de (@ﬁ(§ unds wher e
RZ' contains a nitrogen atomin the e Focycloalleyl
or heteroaromatic Ni and sul fones where R2
contains a sulfurﬁato in the hetero ring or
het er oar omat {T R3 and R4 are as above, and 20

- pharmaceutically alts thereof. In a
preferred enbodrneﬁ? of the preadnt invention the

"aryl" group in all of the aryl substituents of the
conpounds of formula I, I-A and I-B is phenyl. 25

pnolher b el Susptorais gl S1 ORIl a4
i s cyano, WWOR:Q 828 PCT/ EP2005/ 006806 & N R15 X
N\ "ORL6 - oOF— |

5 Rig ; and

: » Rio, Ru, Rug, Rag, Rus, Ry, Rus, x and y have 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
R:’ is -[CHCH201vRg, and wherein

Rg and v are as above.

15 . - Especially preferred are those compounds of formula I-A, wherein
Ry is -[CHCH-OJRg,
Rg is cyano, and

Rg 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 ¢yano, and .
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NCH3 OL and R4 is -QCH2ZCH20O y-RI O -0 R14,
-S-R14, lower alkyl or R 7, 5 R18 ; and R o, Ru, Rl14,
wiB2004R6828R17, Res, x and y have the neani ngs pgird@a005/006806
above. io Anong the preferredcgenbodi nents of the class
of compounds of formula I-A are those conpounds of
formula I-A where R' is -[CH2CH2Q vRs, and wherein
- Rs and v ar e Rads eDVd.CHG)yHpedd-&:k,y-Sekaf lowezdllagl er
those conpounds of formula I-A wherein R"' is
-[ CH2CH2Q vRs, YR8 j.s\cyano, and Ra and v are as above.
20 Anot her prefdr 2 conpounds of fornula I-A
are these co f where R 1 is hydrogen. Still
anot her preferred class of conpounds of forrmula I-A
are those cog‘g&r}g@% wherein 25 R ' is hydrogen, R3
i s cyano, an 06/ 002828 PCT/ EP2005/ 006806 9 R4
is -QCH2CH20)y-Ri 0, -OR14, -S-R14, |ower alkyl or

Rn
' : =" =y Ruo, Ry, Rayy -R;é and y have the meanings given above. W

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.

Anotber 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. o '

“Another preferred class of compounds of formula I-A are these compounrds
wherein
- Ry is -[CH.CH.0}-CHa, cycloalkyl, lower alkyl, or lower alkyl
which is one or two times substituted by hydroxyl;
Rsis cyano; and
Ry is ~O-lower alkyl, -O(CH.CH-0)y-CHjg, -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 Ry’ is cycloalkyl and n=o0.



Ria k=o0; and 5 Rio, Rl4, R17, Res and y have the

nmeani ngs gi ven above. Another preferred class of

WEDIB0e 082S of fornmula |1-A are these conpounds PETERPR00F/006806
R ' is a lower alkyl group. 18oAnother preferred class

of conpounds of fornmula I-A are these conpounds

wherein R' is a cycl oal kyl grou Anot her preferred

- c| dbspegtally wp@um@r@fthosﬁc:mnpoun andefined ko, miwueinsR,’ is
c Pgl é a hydroxyl |ower alkyl group, wherein
salg Were AT yl group is one or 15 two tines

substltut ed wth hydroxyl. Another preferred cl ass of

co formula |1-A are these conpounds . wherein
S rﬂpﬁfﬁl IEF%’@FE{J}VL%P@ CRIPPBRTk 91e forpgiie - By vihigreing
: Iovver al kyl 0; one or two tinmes. substituted
5 by hydroxyl ; %3 Y@jccym% and R4 is -0-1ower alkyl,
: - Q( CH2CH20) y RgHBicyarty, lamder al kyl, or O CO O JNH or
;and v and hav ive bove. 25
EspeC| ally" p lérﬂ%@%ﬁa@geég"og 158??6 s%%herein R’
is cycl opropypbi7 Arret her preferred class of conpounds

of forrmula |I-B"'# u conpounds wherein R2' is
cycl oal kyl and I 6/ 002828 PCT/ EP2005/ 006806

10 Especi al | yRgete red are those compound as defined
- above, wherein R2' is cyclopropyl and n=o.
n=0, and '

16 . i R, R Ris, yand k are as defined ahove.

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

wherein nis 1.

- 15 . 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 cyano, or —~COORuy;

| R, is alkyl, cycloalkyl or -O(CHCH-0)-Ruo,
20 n=1, and

Ri0, Ry and y are as above.

In compounds I and I-B, where Ry, R;", Ry’ and X are substituents containing an

. aryl moiety, the preferred aryl moiety is phenyl.
25 Especially preferred compounds are compounds of the formula:

4-Methoxy-6-{4-0x0-2-((1R,28)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-gninoline-g-carboxylic acid methyl ester;
B 4—-Methoxy—6—[4—0X0—2-((1R,2S)-2-pheny1—cyclopmpy]amino)—4H—thiazol-(5Z)~
ylidenemethyl]-quinoline-3-carboxylic acid amide;
30 6-[2-((R)-1-Hydroxymethyl-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(57)-
ylidenemethyl]-4-methoxy-quincline-3-carboxylic acid amide;



Further preferred are those conpounds of fornula I-B,
wherein 5 R2' is cycloalkyl, R3 is cyano, and R4 is
WOoQUBHBEHRO) y- R~0, |l ower alkyl, or R17 (Ok PRETHEP2005/006806
and 10 Rlo, &y, Rs, y and k arg as defined above.

Anot her preferred class of conmpounds of fornula I-B

are those conpounds wherein nis i. 15 Especially

pr eﬁffﬂf(éﬂ)ﬂrHyﬂimqa—phamiwthganchmHﬂuame(S@)ﬂ

h | kyl
R AP0 e e R e eicy 1 ene
i's WQWQR)—QF-H_V&WE gﬁénﬂsetﬁﬂéﬁhmo%ch)ﬂﬁhﬂ “¥iiagdl- (52)—

are as

: Y@@B@@eﬁﬁ?ﬁoﬂﬁ?&mﬂm&%&ﬁ—@rﬁmﬂa@m mﬁh'yl ester; and

pr e err egﬁg Bké" gq 33 2(%; E?%@#’%ﬁlyos N#r-thiazol-(52)-

: yhdlenémeﬂe;d]—qunnﬂmml&c&ﬂm@hnmmﬁ;ds of the fornul a:

h-tctﬁ)a ?o&ﬁ@%’g’ 1?:pf1é1}y?— %Egrlamlgo)e %xo 419} ah o(ﬁy(Js%'j "

S -yli)ﬂbhé’ﬁ%ﬁfﬁﬂ]%tﬁﬂidy%hhﬂﬁn@-g%ﬁr‘%ﬂd &ci@ci d met hyl
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1 l\f’ei‘*ﬁihS’Xﬁﬁf[m——@mazG@Rﬁ) Zsphenylreyaiapropylaspnopyiatiiazol-(52)-

| yh@%?%’é‘ﬁ@ﬂ%?ﬁﬁ oAb serhraiic acidaxmetglamingap i-aggide;

hy@rgchidi ;- 1- Hydr oxynet hyl - 2- phenyl - et hyl ani. no) - 4- oxo-q
.Hth I
| HBHRTGT 1 bR RS)-Guahesi-wEclaptomba o ihinzol-(2)-

yh&éﬁéiﬁethyl]—qumohne—3~carboxyhc acid ethyl ester;

4-Methoxy-6-{4-ox0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4 H-thiazol-(5Z)-
ylidenemethyll-quinoline-3-carboxylic acid dimethylamide;
. 4-Methoxy-6-[ 4-ox0-2-((1R,28)-2-phenyl-cyclopropylamino)-4 H-thiazol-(57)-
ylidenemethyl]-quinoline-3-carboxylic acid methy! ester; -
4-Ethoxy-6-[2-[2-(3-fluoro-phenyl)-ethylamino]-4-oxo-4H-thiazol-(57)-

yhdenemethyl]—qumohne—s carbonitrile;

* 4-Ethoxy-6-[4-ox0-2-((1R,25)- 2~phenyl-cyclopropylammo)-4H-th1azol—(5Z)-

. - ylidenemethyl]-quinoline-3-carbonitrile;

25

4-Ethoxy-6-{2-((R)-2-hydroxy-1-phenyl-ethylamino)-4~oxo-4H-thiazol-(57Z)-
ylidenemethyl]-quinoline-3-carbonitrile;

6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-ethoxy-quinoline-3-
carbonitrile;

2-[2-(3-Fluoro-phenyl)-ethylaminol-5-[1-[ 4-methoxy-3-(5-methyl-oxazol-2-
yl)-quinolin-6-yl}-meth-(Z)-ylidene]-thiazol-4-one; _

4~Ethoxy-6-[4-oxo-2-[(pyridin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile; | _

4-Ethoxy-6-[2-(2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-3-carbonitrile;

4-Ethoxy-6-[4-0xo0-2-[(4-trifluoromethyl-pyridin-2-ylmethyl)-amino-4H-
thiazol-(57)-ylidenemethyl]-quinoline-3-carbonitrile;
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A Met oy 1R 2S
. yhgijangme; ];gg}nqlgzgygfgréomhwz.l )"

WD 2006/ 002828 PCT/ EP2005/ 006806 11

6-[2- ((R)-2- Hydr oxy- 1- phenyl - et hyl am no) - 4- oxo-4H-t hi a
WOCl00q/®Z523 PCT/EP2005/006806

yl i denenet hyl ] - 4- net hoxy- qui naki ne- 3- car boxylic acid

am de;

6-[2-((R) -2-Hydroxy- 1- SJhenyI et hyl am no) - 4- oxo-4H-thi a

zol 4¢isthpxy-6-[2-(2-imidazol-1-yl-ethylamino)-4-oxo-4H-thiazol-(5Z)-

ylfﬂ&%r %F&H@h@ﬂlllgﬁngg-ha%&ﬁﬁi nol i ne- 3- carboxyl ic acid

- 4- Nafem;o @[{4%%%Kpﬁﬂﬁh&%)lniethﬁﬁwhnﬁ)zmw@m-mln

| |
%ﬁiﬁ%@#ﬁﬁ@%ﬁyn?hwsmﬂrbwe@ar boxyl i ¢ aci d;

Eﬂzﬁ)&y—% -1 0E 92y (BR8N A s %’L"’cﬁi'é%lh(ﬁ)-

: yl;da f-Hgriihelinergtdankgrigrileol i ne- 3- car boxyl i c aci d;

h?(ﬁ{%%{]é?%gg—p%rr I]iB -21823thy1£9ﬁ135| 4—0&014%ftﬁfa§!3ﬁ%ﬁ—

yliddn@ oliee-3: é‘a%b@ﬂ%bﬂé c-acid
am no-et hyl ) - am de dfochl ori de;

2- di |
21 Eoth I g%ycélqmpﬁlammo«(—mo 2= tblapnﬁﬁsm -ylidsnemesbyllatrefoxy-

qa)]/ﬁ g%ngn%?ﬁé?ﬁg%l nol i ne- 3- car boxyl i c aci d et hyl

-estpiBEihoxy-6-[2-[2-(2-methoxy-ethoxy )—ethylamino]-4-oxo~4H—thiazol—(5Z)-
6- [ 4- 0x0- 2- phenyl -cycl opropyl amn

-yl 'AQEW @‘ggloﬂ:“b NeletRBydr & PyPRY IR -amino]-4 H-thiazol-(5Z)-

di net

yhdel!@tih‘d)ﬂ]—ﬁu{tﬁﬂme@g,—@aﬂ(otﬂ:ﬂﬁ) 2-phenyl - cycl.opropyl anin

15

20

25

30

~ ylideh&hethyl]- qumolme—% carbomtrﬂe

) ol dai el e eingl Tbisrgh (57

4 Et hoxy 6-12 uor o I) et hyl am no] - 4- oxo- 4
5@)0:{0~4H—th1a2.01~(5£)—yh enemethyl}-4-[2- 2~methoxy—ethoxy)—

%@?W lcc?ggb@ﬂilj(eg;, gs;:arzbgﬂle;;: I-gyclzgp.r_ opyl am no

) - 4H6-fe-dnind- 5&3xo—4H—th1azol (5Z)-yhdenemethyl]-g—cyano-quinolin—4-

yl E%%;gg%ﬁge%&lzgl,qrgg l I nalté’)'tgk/“ g‘lﬁt@{ﬁ;: eet hyl ami no) - 4- o

y1 SAE WS- DO hiazol-(57) ylidenemethyl)-4-(piperidin-4-yloxy)-

qumopmmnﬂe, 4H- t hi azol - (52) yl i denenet hyl ] - 4- et ho

XY 68 R B Biniaa- 4 3k O Y b izl (52)-ylidenemethyll-4-ethoxy-

quinocline-3-carbonitrile;
6—[2—Cyclopropylamino—4—oxo~4H-thJ'azol~(5i)~ylidenemethyl]-4—[2-(2-

methoxy-ethoxy)-ethoxy]-quinoline-3-carbonitrile;
4~{3-Cyano-6-{2-cyclopropylamino-4-0x0-4H-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-4 H-thiazol-(57)-

ylidenemethyl]-quinoline-3-carbonitrile;
4-Ethoxy-6-[ 2-(R)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4 H-thiazol-(5Z)-

ylidenemethﬂ]—quinoline—é,-carbonitrile; ‘
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2-[2-(3-Fl uoro-phenyl ) -ethyl am no] - 5-[ 1- [ 4- met hoxy- 3- (
5- net hyl - oxazol - 2-
Wyl 2006(0A42628 | n- 6-yl ] - net h- (Z) -yl idene]-thiazol - £CarEP2005/006806
4- Et hoxy- 6-[ 4- ox0- 2-[ (pyri di nig-yl nethyl)-am no]-4H-th
i azol - (5Z)- ylidenenethyl]-quinoline-3-carbonitrile;

30
- 4- ebtlaxGydoprenyiaming-ésy-4Hhisagl-(3hnylidanemgthal] ok isopropoxy-

qﬁbgégﬁ“ek‘%’%’%ﬁm&%. nol i ne-3-carbonitrile;

4- Etf)Jf[ax&mﬁmb41-03@112!—&1{14261%52)«5!11&61&@11551‘1}*1]@3&113@@1@1)37(}’4@@10Ime-3~
m noj
caFﬂ‘i}’/ &(52) - yI i denenet hyl ] - qui nol i ne-3-carbonitrile;

/ - _
h E?ﬁo%ﬁswés?’g&ﬂﬁm Taa e oy et g-tort- bty lulfapy!
qula@hne-esc'@)r Oyitl‘l&mnerret hyl ] -quinol i ne-3-carbonitrile; -

ST SR A R A AT YRR FrR by Gl

dnﬁmgyc&bbﬂﬁﬁm 2-[(pyrimdin-2-yl methyl)-am no] -4H

ui nol.i ne-3-carbonitrile

sl ARS Iy tlme qtﬁg%%éthygpwpsémmwwﬁ“ﬂmmm'

yllEl H%fﬁﬁgir?g' %%%’?P PR o%(um%lﬂrileﬁgT(iarI{e?no’lj[ carbonitrile;
G- [G2EYR) ity -phry ooty i) a oko-SZ sy

ST hop e ok SR | S o) -4 v

4Hgt hi-A80ino( 2 Bko-4 H-thiazol-(57)-ylid A _
yI | d%nerret hy' ] quﬁo i 'ne- gszc)ajrr boni t1] PY;] 4-(2,2,2-trifluoro-ethoxy)
hmkeo 2-[ (tetrahydro- pyran-4-yl net hyl ) - ani

”°15aé%%5tlﬁ e REsmoiEmino) -85 A4 thiazol (52 ylidenemethyl]-4-

vyl

L moﬁr@ﬂﬁﬂfmﬁdkﬁnﬁéﬁn&gid&r‘ﬁbﬂﬁﬁhZ yl met hyl) -am no] -4H-th

20
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| azoI 5Z)- yli denemst hy]

ui nol i ne- 3- carbonitrile;
BOZ-O%0=441t alzlsz%

cddengmethyld {2 3-tdflporogs-

tnﬂ?udl%h%iﬁyr—@%%Y—humohne—g—carbomtnle,

. 6-[2~ Am1n0—4—oxo—4H—th1azol—(5Z)-yhdenemethyl]—4~1sobutyl—qu1nohne—3—

carbonitrile;
6-[2~Amino-4-oxo-4H-thiazol-(57)- yhdenemethyl]-4—1sopr0pylsulfany1—

- quinoline-3-carbonitrile; compound with methanesulfonic acid;

6-[2~Amino-4-o0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-~isobutyl-quinoline-3-
carbonitrile; compound with methanesulfonic acid;

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

6- [2~Am1no-4-0xo—4H—th1azol—(5Z)—yhdenemethyl]—4—(3~hydroxy-

propylsulfanyl)-quinoline-3-carbonitrile;
6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-[3-(tert-butyl-dimethyl-

silanyloxy)-propylsulfanyl]-quinoline-3-carbonitrile;
~ 6-[2~Amino-4-ox0-4H-thiazol-(5Z}-ylidenemethyl]-4-hexyl-quinoline-3-
carbonitrile;

- 6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-butylsulfanyl-quinoline-
g-carbonitrile;
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15

20

25

30

et hoxy] - qui nol i ne-3-carbonitrile;
4-{6-[ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -3-c¢c
woatmsgeszfol i n-4- 20 yl oxy} - pi peridi ne- | - car bopgtie2005/006806
acid tert-butyl ester;
6-] 2- Am no- 4- oxo- 4H- t hi azol -(é‘%) -ylidenenethyl]-4-(pip
eridin-4-yloxy)- quinoline-3-carbonitrile;
-6~ [&{tﬁhmrﬁuhadmﬂeﬁﬂaszQ5Z)ﬂyhﬂembﬂ{yﬂzh athyldelfem@tduinoline-
hoxy qui nol i ne-3-carbonitrile;
3 éﬁl][b? =opropy| am no- 4- oxo-4H-t hi azol - (52) yl i denenet
hyl 2-0%0-4H- - - -
rretdho%cy et hox;?i X h%l;( ol ég?%g}l?%%e%etgg}]ognlfl?’crlt%y}sulfanyl
quing @wﬁrbm[uzu cI opropyl am no- 4- oxo- 4H-t hi azol - (52) -

qui R ERCE Y bsdgropn-pe Pephen- 2y il -thinsol (52

' yhﬂeﬂémbﬂiy)l']—-qﬁﬁicﬂi’n&s-carbomtnle

6 (2 Cycl opropyl am no- 4- oxo0- 4H- t hi azol - 5-yl i denenet hyl
Tox9~48; aﬁ%ﬂﬂ)ﬂhﬁl&nﬁmﬁ&yﬂ é@d@pmpﬂf@mohne-s-

ca% J ori de
-Ethoxy-6-[2- ((S)-2- hydr oxy- 2- phenyl et hyl ani no) - 4- ox
0- cﬁl{z—m-é-fyﬂm@-ﬁ}hydroxymethyl»ethylammo)—4—oxo—4H thiazol-(57)-

yhél I de%&?'nﬁGE%%l- %;528?1'4}13*? %ﬁt:_g[b I trIiﬂ!hyl ani no) - 4- 0xo

- 48t N ERARAZh 8 A-0x0- -(57)-ylid A]-4- -
yli dEenemst hyI ]- qg}lt%o r,ﬁlél a%()lcgﬂsrzb)o}rrn1 ternlelmeth 4-150propoxy
qu m@m rmﬂxaxzpzoOS/ 006806 13

. hy ; AJ%(? %gtl g% g'élieg# Z2okn §1ﬁl é% N SRR Tidene]-

thl&dl&t-éﬁhﬂo 4- oxo- 4H-th| azol - (52) yli denemst hyl]-4-isop
qulnollne 3- carbonitri

Bjﬁmaom—gxwmﬂlmlz&zl ﬂzfmm@bﬁan@m?nﬂ-qumhpeﬂv

CHEBFE%E! - oxa- AbAh agol - (92) -yl | denamet hyl ] - 41 sop |
- 1 op¥llessidfinyg-oxorgiAiehianel-GX)aylidenienidthel]-4-pyridin-3-yl-quinoline-3-

carbonitrile; compound with trifluoro-acetic acid;

. 6~[2-Amino-4-oxo-4H-thiazol-(52)-ylidenemethyl]-4- (1—efhyl——propoxy)—
quinoline-g-carbonitrile;

6-[2-Amino-4-oxo-4H- tlnazoi-(sz)—yhdenemethyl]—4-1sobutylsu1fanyl-
quinoline-3-carbonitrile;

6~[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutoxy-quinoline-3-
carbonitrile;

6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-(2,2-dimethyl-propoxy)-
quinoline-g-carbonitrile;

6-[2-Cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(1-ethyl-
propoxy)-quinoline-3-carbonitrile;

6-[2-Cyclopropylamino-4-oxo-4H-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)—y11denemethy1]-4—pr0py1—qu1nolme-3— :

carbonitrile;



6-[2- (R -i-Hydroxynet hyl - 2- net hyl - pr opyl am no) - 4- oxo- 4
Hthiazol -(52)- io
WY 2086602828t hyl | - 4- 1 sopr opoxy- qui nol i ne- 3- car boPCIYER2@&35/006806
6-[ 2- (R - 2- Hydr oxy- | - phenyl - etfyl am no) - 4- oxo- 4H-t hi az
ol - (52)
yl i denenet hyl ] - 4-i sopropoxy-qui nol i ne-3-carbonitrile,;

6-

6- [ el A min 4 wre- 4H- Whiazel dbZ) - Slijlenernediytintneptyl-quippline-3-
Bs Iilhbj%woro et hoxy)- quinoline-3-carbonitrile; x5
cag(f -(2Z; 3-Di hydro) cy- propyl am no) - 4- oxo- 4Ht hi azol - (5Z
) - Y- gefnaine-yoxb-4H-thiazol-(5Z)-ylidenemethyl]-4-methyl-quinoline-3-

a ﬁ‘ Igﬁgs%%/l sul fanyl - qui nol i ne- 3-carbonitrile;
caé‘f no- 4- . oxo- 4H-t hi azol - (52) -yl i denenet hyl ] - 4- ( 2,

10

20

25

.30

_yldr%é?ﬁanem ’r%nl C alg- ’25

| t [ fI aor gﬁ%ﬂaﬁlmt F?o[lps -atlhor)]cg lq—%neetléa%%s}ﬂ fg n Pd-r ufnolln-é—yl)-meth—

(Z%yﬂlﬂema-tbazolﬁxonaﬁt hi azol - (52) -yl i-deneret hyl ] - 4-i sob

b AR LG B o e S el ybzfnr%b&?)oyhdene]’

thfa‘gblsurld@nyl gui nol | ne-3-carbonitrile; conpound wth
et hanesuj foni ¢ acid

62[Mwom-@xa—d#thrﬁzaﬁmcm}e@ﬂm@bﬁﬂrrét(ﬁﬁ;tra}hYdrpman~4~

NGB, onltrlle conmpound w th

. 6- [&Eano%ﬂxo—Achimak@Z)eﬂidendmethyEF@{bﬂh}aﬂﬁ»@e&thoxy)-

carbonitril e;

| ui nol i ne-
q“lil‘{(i‘élep@ncﬁ& 411133!814ch| azol - (52) - ylldenerret hyI] 4-(3-h

)éd[%ggg,y gégh Eﬁltyﬂﬁ(% adz:]'g“Pn?{SZ y@ G %‘ﬁl 4“%t812rahydro_
PYI@}“H“Manﬂhnh?‘agtﬁibomtrﬂe . e
o EoBNeR L SRt RR e 4 - f*&aﬁ%ﬁfﬁﬁﬁ eeiyieti-

quhnﬂuwﬂe@lcmwla:ﬂ@ar bonitrile;

2- Ami no- 4- oxo-4H-1 hi azol yl i denene []1-4-buty
Is HieaAgin w-ﬁmwﬁm@bﬁﬁamﬁame@e&ﬁ GO2ERR0 the-g-
carbblthTe 0@/ 006806

+ 6-[2~Cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-(2-methoxy-
ethoxy)-quinoline-3-carbonitxrile. : :

" Asused herein the lialogen 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 strajght or branched-chain saturated hydrocarbon alkyl group
containing from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-buiyl, iscbutyl, tert-butyl, n-pentyl, n-hexyl and the like.

The term “cycloalkyl” means a cyclo lower alkyl substituent which designates a
monovalent unsubstiiuted 3- to 6~membered saturated carbocylic hydrocarbon ring.

- Among the preferred cycloalkyl substituents are cyclopropyl, cyclobutyl, cyclohexyl,

etc.
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6-[ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4- et hy
W(s20D4/@x48- qui nol i ne- 3-carbonitrile; PCT/EP2005/006806

6- [ 2- Ami no- 4- oxo-4H-t hi azol - (38) -yl i denenet hyl ] -4-neth

yl sul fanyl - qui noline-3-carbonitrile; 5

4- Isopropoxy 6- [ 4- oxo- 2- [ (t hi ophen-2-yl net hyl ) - am no] -

- 4H-The term Jeegy alkoxy” means a stralght—cham or branched-chain alkoxy group

.'f%hie%qﬁm GRWE: hgt tARalife $5i BB b cafbon atomms, spch g5 methoxy,

ethpKPMHpropiRy) iSO@@G}iﬁXW arihao rtei’EQbutoxy and the hke
6- [ 2- (2- Hydr oxy- 1- hydr oxynet yI et hyl am no) - 4- oxo- 4H-t

hi azol - (52)- 10

yl idenepst Wil vded '
6- [2 Hyﬁ ‘ﬁ%} nﬁeoxo HB% ﬂ%@?@zegbﬁmemt%

hydropabomtyag,guchak phenjal—m'almﬂlﬂlylg wiitdy phenyl being preferred
2- Am no- 5-[1- ( 3- net hanesulfonyl 4- phenyl qw nol i n- 6-yl

b AR AR TR L6 e i mémbrerd propomlipspturated

aromatlc

pharmy

. rnyg c@ﬁmjiﬁh Betods caxboR bbbk ah@one or two hetero atoms selected from the

10

15

20

6- [ 2- Ami no 4- 0x0-4H-t hi azol - (52) -yl i denenet hy %/
TR conGIFURg PhOkYSeE, Bitregamoniuliyr AmengHirpreiowr e@ heterocyclic

Aol SARERBATib holiny, by, Shionysa o etyaloyizg pyrensl
thyI propoxy)- 20 qui noline-3-carbonitrile;
[heAem fheteroaomiitia Hing” rdfersia - mbndeaienb$ by blmdmbsred

but%yl ﬁﬁ}lﬁ%%ﬂ{?{%ﬂl nal i Ingggﬂlcar%)m t r%mt])mé qnsdo’@omlto2

hetér@ﬂoﬂﬂd IsBRkt¢®frém @R ﬁ@ﬁgtcbhéﬁtmg of oxygen, nitrogen or sulfur.
Am no- 4- gxo-4H-t hi az Z)-ylidenemethylT-4-(2,2

6-[2
Amqngr&qmefw@@ beigroarpmaiic grmlptsara indnded thiepenyl, thioazole,
pyridinyl, furanyl, ete. |

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 witha
hydroxyl group. | |



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;
WO-Jole/@pgAsopr opyl am no- 4- oxo- 4Ht hi azol - (52) - ypicitamresstoossos

hyl ] - 4-isobutoxy- 30 quinoliney3-carbonitrile,

6 [ 2- Cycl opr opyl am no- 4- oxo- 4H-t hi azol - (52) -yl i denenet

yl]-4-(2, 2-
rétememﬁ‘mimqgr d:}tha&@ lower Bkylane substituents” designate a lower

: alg}rl[eé éﬁ%ﬁ%ﬁsngwg&cglr aZO|Oé1%5H&§ gl neglgggguguted B %e or two

calfbdh ERZAOB £HE86Rr aIl@']ene chain.
6 [2 Ami no- 4- oxo 4H t hi azol - (5Z) -yl i denenet hyl ] - 4- pent

u' o "?1 3 éé’q?a%‘ﬁ%%%ﬁm ally} sphsEivaeniynena- eedh

lﬁlsf:iﬁiﬁeﬂ‘?) dsercarbonitrile; 5
5 Cycl op:y gﬁlla%ﬂr:}o 5-[ 1- (4- et hoxy- 3- met hanesul f onyl --qu
|noI|n 6-y|) meth- -(2Z)-ylidene]-thiazol -4-one;

Akierterig- [amn;mlcsvtf kyleae’hézmgmﬁss; afltmgnr alfiylenelsithsigtuent which

e sn T, ST Mo B ARReA R0 B seminemnyPy - 4. (1t et

rahydr o- pyran 4- o yl oxy)-quinoline-3-carbonitrile;
- 6- [TReAsim Gaﬂn@dh:vééﬂaﬂlaﬂaﬂei ddsBghlatyd & ewanalkyieht sdbéifuent as

o et.h et.h 0 carbonitrjle;
- hegei E@'éy ﬂ@%%% Eﬁda%%e PO} 2pzpidp greupe e amino

104

; gr&i(ﬂr) ]m‘ﬂz % ;B&gé alke | ne may lg? %obnsltlttlfltqd by jer2 lower alkyl groups.

o In ahemamqfoate[lﬁwey alkybgrampl subistibademthe zteim ol 1¢wé) alikyl amino”™

20

25

30

s yhoth TERRe s o obver ATl siBriarals onBitepittagpratamygf the amine

gréup) tHY siledtiti8nBis 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 “perfluore-lower alkyl” means any lower alkyl group wherein all the

. ‘hydrogens of the lower alkyl group are substituted or repl_aced 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 Ry4 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 fert-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, 11, IIT, 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



carbonitrile and

6-[ 2- Cycl opr opyl am no- 4- oxo- 4H-t hi azol - (52) -yl i denenet
WiQ2006/0p2828- met hoxy- 20 PCT/EP2005/006806

et hoxy) - qui nol i ne- 3-carboni triae. As used herein the

hal ogen i ncludes all four hal ogens such as chlorine,

flLuoring, bromne and jiodine. As used in the L.
a@éz»}wémgmm&ﬁmd;ﬁwdf@nome a@desulaarioacid, salfgrmic geid, phosphoric acid
i-nat.i . 511 ai ST
EORRY a0 RO AT Bfjeneantfonic acid,

- sadigyliareidppetiaresolfenicacid, oxakic heid, suceirsc asid; biteis acid, malic acid,

R AN T

| fr s A I " '
dérbed fré: aﬁﬂ@nhﬁhppofaxﬁhg[ﬁ soium qﬁapauggwmveﬁum

al Kyl substituent Wwhic esighates a

xisles sugh@g for examplentattaaneitiybammoniwy hydroxide! The chemical =

. hythe
RO A B RGP e e
* keetwn to/fh2004ve0fie@a8cREIsEBUDOENA0HIEFed pRysTEA dndY tRemical

ai n _or branched-chain

- St%ﬁlﬁgse( ﬁ'g{q%’éépm%ftﬂé@ﬁ%& gélﬁlggﬁmf COBPORTASn §eeragh H. Ansel

© 100

et P el R RSB MornE Ul PRTBENOR, Sy ALAR LY B4 005
Pp i@ and 17p@-1ggy.m "aryl " neans a nonoval ent nono- or
bi cyclic unsubstituted aromati c hydrocarbon ring,

such as phenyl or naphthyl, wth phenyl being

- pr B gédoRdanddWith ThivinPelSsReHe boriprhds be Fesulhq c%n"b?? prepared

to 6 menbered nonocyclic saturate ring contal ning

- fromg axogmpayer ofitbadommdlaone or two hetero atons sel ect ed

fromthe group consisting of oxygen, nitrogen or
sul fur. Anong the preferred hetergtyclic 10 al kyl
groups are inclgged nopholinyl, tetrahydpo,
t hi opyranyl or tetra
"heteroaromatic ring" _
menbered nonocyclic he gmatic rfing ¢ ai ni ng
~from4 to 5 carbon at omg om 0 2 hetero atons
selected fromthe group Ce g-of oxygen; nitrogen
or sul fur.

) ovalethS or 6

wherein R and R, are as above.

The compound of formula I1 is converted to the compound of formula I via the

- following reaction scheme.
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Anong the preferred heteroaromatic groups are included

t hi openyl, thioazole, 15 pyridinyl, furanyl, etc. The
woOeaoowobkaer al kyl ene" designates a di val ent sagpkpb@RS006806

strai ght or branch chain hydrgcarbon

substituent.containing fromoné to six carbon atons.

The term "carboxy | ower al kyl ene" denotes a | ower

al k@l ene substituent as designated hgreipabefore

spbstituted, prefgyably nmonosubstid-uyed] with a
- boEé §=§fp al. The term "hydro Qqwer al kyl ene”
¥ r al kyl ene substituent “hubstituted,
gLalR] y nmerGsubstituted, with a hydrag
¢l an am dopylower al kyl ene is used,
desygndtes a | ower- al kyl ene substltuent a5 3¢
heg&|nbefore substituted with an am do su-std uent. 25
term "hydroxyl  al kyl" or "hydroxyl | dwe
designates a | ower al kyl group as defined above
whi ch is substituted with a hydr oxyl group.pPreferably
such "hydroxyl al kyl" or "hydroxyl |ower alkyl" is
subs i tutvedOne or two tines with a hydroxyl, group.
' 0] 828 PCT/ EP208%/ 006806 17 The ter " mono-
ower. al kyl.ene™gubstityents" desL%’atlf
¢ne substituent @hich ei t her N’“Z
ed or disubstituted on one or two Cc&r
atons int mmergglkylene chain. The term
"hal oal kyl “xge esa | ower al kyl substituent no
or di- 5 sub.tld ted by a halogen The term "am no Ry
Iomeralkylen% designat es a | ower al kyl ene substitue l
which is substituted, preferably nonosubstituted, N
with an an1ndVgroup The term "am do Rs
| oner al kyl ene"desi gnates a | ower al kyl ene substituent I
as hereinbefore defined substituted on one position
wh amno io group on the am no
@hﬁggéalﬂy ﬁégﬁgéﬁgb%%%stituted by :L or 2 | ower
al kyl groups.

¥

_ or d| halge
| owner aI kyl
nmonosubst i t yf

7,

- In accordance with this invention, the compound of formula IT is reacted with
the compound of formula I1I-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.



In the case of one | ower al kyl group substitution, the
term"nono- |ower alkyl amno" is used. In the case

WEX 200600282 ner al kyl substituents on the nitrog@CTARNGS/006806
of the am ne group, the subsebtuent is a "di-Iower

al kyl am no group."” The term "aryl oxy" designates an

ar yl supsti t t where, aryl is as abgye. 15 The .
- pr éndhi absten of Pk synthesisria camBownd o fareiladeis reacted with the

corhydd of ﬁ)l’ﬁﬁﬁﬁ‘%?ﬁﬁ ;)F(g@uée%@\%ﬁﬁfﬂtﬂﬂ&}?fﬁb%ﬁ‘gﬂ ﬁ;girf% %(érﬁgound of

means_any | ower a group wherein a

fopmulh¥T isnmamindynd gny opeams eosubasiionaliyeuksedrinrapinecabstitution of

T T AT (TG T——

210
- compouagdtofformynladil vetlhg lcogipopindesfdheterhilae, The term

15

-5 ertiopdiafdntofopsdmtitutibh bs wirkfedidutbyveasidMe 88hPSund of formula VI
. Mgé@%c)l ally preferred. 20 The term "protected" as for

pemphund ohteErda hieareseade ofiacorvanhoaaksolvenisuch as

AR APk R A B o SRR ine b

sutb a$ diisvpmipylathylaminds, are attached to so call ed
"protecting groups” in order to prevent their

reaction. Such "protecting groups” are well known to

t hemame dthePhai ARy lc§ﬁi?olunidrbf.tf8ﬁ'ﬁ19¥§s I ?ﬁ@%‘?gﬁgg@ﬂ ?}j Ieacting the

tert-butoxy carbonyl 25 or tria

"pharnmaceutically acceptable salts" refers to
conventional acid- addition salts or base-addition
salts that retain the biol ogical dectiveness and
“properties of the conmpoundsN mulas I, I, Ill, IV
and V and are fornmed from//Suitdble non-toxic organic
or inorganic ackgs—H nic oy inorgani ¥bases.

- Sanpl e 30 acid-addition salts_#1icl ude t hose derived
frominorgani c acids such asShydrochIoric WO

whefe8 /(282 8b&kel/ EP2005/ 006806 18 aci d, hydrobrom c
acid; hydroiodic acid, sulfuric acid, sulfamc acid,
phosphoric acid and nitric acid, and those derived

ARpRABhEF L (Rl R G R YR himERd of formula 1

. to mredatetlte emagonad of fernaglad, is@irtiedatitth anladghhie seRiedt such as

Sanpl e base-addition salts

" fumaric .acid, and the Iike. C
- benzgge gaoliagat B empararpg At AremioeanC 192Qe & ivp closed system.

20

25

80

n thAHATNRP his PN R 4rASHBRE HiHer high temperatures and pressure.

The compound of formula VII can be directly formed bjf direct replacement thorough

reacting the compound of the formula

Rl"'_"""'NHg

wherein R; is as above

with a compound of the formula IIT-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



hydr oxi des, such as for exanple, tetranethylamoni um
hydr oxi de. The chemi cal nodification of a

wphasempeset i cal conpound (i.e., drug) into a Sati/EPS008/006806
technique well | nmown to phamRaceutical chem sts to
obtain inproved physical and chem cal stability,
hygroscopicity, flowability and solubility of

- prasspeeLATdsiot Seiticakargl thidreadhionlcat beatarded put at room temperature and
RPHE ProGayealh CHEY M {1 Teasiihy 287 copyntional ethod of

- reptadh gaaﬁ&cﬁpﬁ&gﬁoﬁpwmﬁamﬁecaﬁ%@lﬂ:ﬂimeunds of

can be prepared from a conpound of the
formula: R4 OHC 1-5 wherein' R3 and R4 are as above.

conpanRaoHL i amHLG, U whire RIS T A 8 tyrony Tower

 aliglonopthHOXB66A02 BAPbE TR0 bk BhSG6Ired riing g acids or

Sz=< R I11-A 6 R4 IV, 0 N :
algintga { st@rs h}(;r@giuchonm an aﬁkall metgl borohydnﬂe On tﬁe other hand,

... these hydroxy lower alkylene compounds can be prepared for the corresponding

10 .
. reduction should take place before reacting the compound of formula VI with the

20
~ -a tertiary ring nitrogen atom by oxidation. Any conventional method of oxidizing a

25

- cyano.carboxylic acid esters by reduction with lithium aluminum hydride. Reduction

reduces the cyano group to an amino group and the ester to a hydroxy group. This

compound of formula V.,

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

. corresponding compound of formmula 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

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:



R& N~ R3 Ra VR3 wherein Rl, R3 and R4 are as
above. In accordance with this invention, the conpound
WeT 20060028282 || is reacted with 5 the conpound FIT/EP2005/006806
formula I'l11-A (rhodani ne (2-tHh2xo-thiazolin-4-one))
via a Knoevenegel reaction to produce the conpound of
formula I'V. Any of the conditions conventional in
carrying out Knogyenegel reaction can be uti 1,Pzed in
carrying out thi condensati on. Gener akb hi s
reac is carriled oug at refl e temgrature in the
g of alokal i tal acetate a acetic idR | n PhOPh, 260°C
step of thlls synthest s, t esul i ng Y
e(],,t hi azglf di ne of formula ' ated with 77
k{;yl at | rfg afént )h]o met hyl at e t he tXiifo Fgroup on
the rrpound of formila IV to produce the conpound of
fornula V.J The preférred met hyl atfing agent is- .
,lodomatha 2. This reacfion is c
1 TS RS€ ‘h(yIKEHIi ne

.S O .
dar r yi-ng-out [t eactifon, teMperatu

ur gt are Redk, 1K it i s reaction 1°
out atitPpom t enpe atu & and at'nospheric
pres¥ile. In fact, in carryi ®Vout this reaction, anyXV
of the conditions conventional in nethylating a thi 0
-gro can be used. WD 2006/ 002828 PCT/ EP2005/ 006806
Zfﬁwﬂjﬁ’ﬂ%ﬂ step of this synthesis, the conpound of
formmha,s¥ i s reacte SIANTe 7pound of formula VI

t osopr, Biduce t he conpou ormulla |I. The conpound of
formula VI is an am né an/d/ . peans conventionally

used in am ne substitutirenh of's“nmet hyl thio group can be
used in carrying out this reaction. In accordance wth
one '~ enbodi nent, this substytution is carried out by

reacting the conmpound of formula VI with the conmpound
of forrmula Vin the presence of a conventional solvent

iﬁ?Pl Hpeaffiheih ovenp P Ee0 Tt mil s S LIy R

R‘l?
(R1z)k"
R'I

R (].(=1) or —'R12—R14,

Ry .

The ether ester of formula XI is condensed with jodoaniline, the compound of
formula X, to produce the substituted amine of formula XTI. 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.



such as diisopropyl ethylam ne. 10 On the other hand,

t he conpound of fornmula | can be prepared by reacting
Wh2006/6@283%ound of fornmula Hwith a conpound of PCUT&P2005/006306
formula: ~~N Rl NH--(1 VI wgerein Rl is as above.

15 The reaction of the conpound of fornmula VII with

t he_conpound of forrmula Il to produce the conpound of

f or H¢ eompoyrd ehformala i 15 gpnyarted ja the cewpourd of fiemanula XIII by

BIREERS BimbBLTIE Ay 1 PRSUR ARG A Loy heativg

- corapound of faenoda XIE dernperammas of bt Hast 2op eCaiemeedyafrdm 200 °C to

SRR p R R B b heS R o cctied

. _ : |
cHBPEEAA Gr}ﬁé}fc&ﬂﬂﬁ%t)‘sﬁﬁoﬁ Z%Itﬂ\li/!\l?t(ﬁ F6rTHLR X1 g"&ﬂgpgtcRgverted to the

wherein R3 is as above a conpoun

© . halogmaied compoundmfdormplaXBrbyireabaent with shajogenatfingagent such

B e & MM ANT T TN T

- comperithe ©x6 pronp deto alhdlidd wiE igoed yiddsanhi of iiediéonditiafis

conventjonal "inert organic

7 i nert, o;lgani c sol Veﬂ;ﬁ An er |
-+ conyenEpmaldn crnyertngeidnidrexylgrowr pRjhe aeomatie fing todhe halogen can
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b&ied i gng& L4 4 Ln.carrying out this reaction,
ansfégrnlﬁ%e as%{)ﬁié%ﬁgegghﬁ& i soproprylethylamne, is
used. In carrying out this reaction, tenperature and

R T i Bl i1

tenperature and at nospheri .ppessure. In carryi ng out
this reaction, any conventiong hofRoﬁ_ replacing a
mercapto group with an am ne g2 @ utilzed.

substitution ~O(CH2CH20)y-R10, ~ ® (R12=0, k=1) and -Ria

* R1s(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 XTIV 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 XTIV 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'l?
R,

8 (Ry2=8, k=1) or —Ri12-Ri4- (R2=8), the compound of formula
X1V is converted to the compound of formula XV by reacting the halogenated site of
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.



5 1n the conmpound of formula VI where R3 is R2-X- and

X is a hydroxy |lower alkylene, these conpounds can be

Wik 2006(002828f r om t he correspondi ng am no aci ds OPCTHMNG/006806
acid esters by reduction with2gn al kali mnetal

borohydride: On the other hand, these hydroxy | ower

- cdrﬁ Pﬁdﬁﬂlﬂ&lﬂ ﬁé‘ihg fgl%BH it Q%on@@ﬁ&ﬁ& E@&b $foup to the -

re uces the cyano gr an amno group an
g CHQ gloupcomthmdlemw rigrgo Gf.’ms fidzicHon rcan be tchnmed bmubyjreta@hﬂag the

T BRI AL T S e o e
-5 d:l}ljheﬁ Pr@ﬁﬂ%@ﬁﬂhﬁfe qﬁi@FB‘flﬂ ﬁle\ﬁresé?me'oT afbSe v@THing pAlatium acetate

boxy "I ower al ene, am do | ower al kyl en€ “or

ar
2SI DR OB LOTHEGE o SHRSen B S o Ben Gl Tom 50 t0 80

- pst ¥ ‘?ftflﬁg c&qglng‘g Hﬁ?re?ﬁéh&?lr n%e?ﬁo@%ﬁ%%ﬂﬁ%i %rmylahon :

| correspon ing ¢
- reattidmtoedmvert a Wakde gtch:&p on agheqy)ring by the nfeaas ofrenctida with -

o R arcb P g bt he comumnd pamRlA R to the

10 ﬁﬁ)(ﬁﬂfdﬁfoi‘lh%m tertiary ring nitrogen atom by

oxXi dation. Any conventional nethod of oxidizing a
tertiary nltrogen atomto an N-oxide can be utilized.

B i A5 e R SO Ecion

aCI

: scliélﬁe mﬁm&me@lftof aub@ﬂié cd%od&ﬁiﬁﬁ@lﬁﬁﬁ!h I Whetdiff R4 is an lower
| ow ng reaction scherre 006/ 002828

f
aﬂ@'&?rEpzoos/ooasoa 220 ORBELOEtO! | | | Ra

RﬁPh 260C Sh, 85% NHz Et X]j H
RT

® - (k=0):

OH
‘R4—B
.. OH

Y

Suzuki coupling

R‘l?

(R12)k"

R3=-CN or ~S0.CHg, R4 = lower alkyl or Ris (k=0)
The chloro compound of formula XIV-A (synthesized as in example 46¢ when Ry=
- ~CN or in example 61f when Rg= -SO »CHj) is converted to the compound of formula



X R3 Na-R4 PCClI3 or K-R4 or HR4A Refluz,l2h 100% N N
j~ HXCV xv R4 Pd(QAc)2, dpp, CORs TEA, Hex3SH CHO
W@Q20@00328 N wherein R3 is cyano or -C(=0 - OR~-1rPamiLPEe5/006806
is -Q(CH2CH20 y-R o, R' & R125k- R B (k=1) or
-Rig-R 4. 5 The ether ester of formula h is condensed
thlodoa line,, the conpound of  _formula_ X to

YoUting ing ity Rerharanisracid This &-Kbondgrmation reaction -

| _caﬁ PRTh98d bEt ltlﬁ’ E% rpﬁ%ﬂhulﬁgiﬂ@ag%ﬂttﬂ q I:Lagggt Ee?fg ergture from 50°C

wherein su
to epbeC. Ayy emmaanmtmaal medidd eﬂﬁﬂnt@hmmfc@&lﬁimbnambe uhidized to

cofii futipdind P Fras S EAP thY GHPRUAALS Toppule XFrh.

an i nert or ganl c sol vent. Any conventional inert

orrg‘gnl c solvent can be utilized in_ carrying out this
¢ componad v fernsulachVehis eonverteddp the coapoundsif fermula XV-B

: bﬁ’&h (ﬁﬂ% ﬁh% Esgér %Icq%g)dgngbtlét&'o#epn P%t%cgf nfogrﬁgﬂlz}/ g&gAqgtalcolef In this

- rezfaema; ghinolinkiréng saetinend tedibgdydesqainoling rigt htthiengeantime.
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Geilgl[aliy ek pre%ér?g(f tOolflsé flﬁﬁum borohygn\cllg as reducing agent. Any

-conventional'method for reduction of ester can be utilized to effect this conversion.
-The compound of formula XV-B is converted to the compound of formula IT by
. -oxidizing the alcohol group in the compound of formula XV-B to aldehyde. 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 R in the compound of

formula XV is
ﬁ"ORH
the compound of formula:

Ry

/0R11

] G

AN \0

N

XV-A

where R, and Ry, are as above.

This compound can be converted to the compound of the formula
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The conmpound of formula Xl is converted to the
WeeHpduigsof formula X111 by { cyclization of PCHEP2005/006806
compound of fornula Xl I. This28yclization is carried

out by heating conpound of fornula Xl I tenperatures
of at Ieast 200 C generally from 200 OC to 3000C in
) \gh boiling ether such as bi phenyl
et hef. f conpound whi ch contains an oxo
['B0XI1'1 can be converted to the
: onpound of fornula Xl Vby'treatnent with a
frat /g agent such as phosphorous oxychl ori de.
I'n thi fnner, the reaction mxture can be refl uxed
to convert the oxo group into a halide wth good
yields. Any of the conditions conventional in
convertlng of hydroxyl group on the aromatic ring to"-

byteacting Byecoropound nf B¥-Aseth an avdne pf fioymulka t hi s
reaction. If it is desired to produce the conpounds of
formula | wherein R4 is a Re & RL12)k substitution
-Rio, R18 (R12=0, k=i) and -R12-

, thi ound of formula XN is converted to
und o ormula 15 XV by reacting the _
ed site of the conpound of fornmula XIV wth a

‘sodiumsalt or potassiumsalt of the R4 substituent
toen@humgm@demﬁﬁgnadb.at ‘the 4-position of the conpound
ction is carried out by heating
pound of formula XV under hi gh
espondi ng al cohol sol vent
eacting a chlorine
Y +h odl um Sait or assium salt can be

ized tlo carryjout this reactfion. I'YyY is desired
la | erein R4 is

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 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
XV-B is produced. This compound can be formylated to produce the compound of

formula II where Ry is

(1.

and the corresponding compound of formulae I-A and I-B where Ry is this
substituent. |

This compound XV-A can be converted to the compound of the formula
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(R12)k R18 (R12=S, k=1) or -R12-Rl4- (RR=S), the

conpound of formula XIV is converted to the conpound
wor2obeemsdsa XV by -reacting the hal ogenat ed sit ecafEr2805/006806

t he compound of formula XV wids/h a correspondi ng thi ol

of the formula HS-R This reaction is carried out

under a base at roon1tenperature Any conventi ona

met hod ofy subddtitution ofR1Bal ogen group with thio
{gr oup rlized t fect this conversion. WO
; FRZ0 84®16 24 In the |ast step of
tHe conpound of fornmula XV is

compound of forrmula Il using
fornylatlonreactlon to convert the iodo group to the
CHO groupxgoct he phenyl ring. This reaction can be
carried out by reacting the conpound of formula XV
wi th carbon nonoxi de under pressure in the presence of

[ hen | propyl hos hine (dpp) in the presence of a

5d
- byeeastipgithe somgopadiof withiaa amingpfdarmlast  at

t enper at ur from40C to 1200C. Pressures generally
from50to€% psi areutilized in carrying out this
H:{e NN, nventional nethod of fornylati-on
tion-o c%%gert a halide group on a phenyl ring by
the neans of reaction with carbon nonoxi de can be
utilized to convert the conmpound of formula XV to the
o BKddpAund of formula I1. O the conmpound of fornula
I an be, roduced by the follow ng reaction schene
tOiPFOa‘BCG offe %Wo@uce the. conpounds of fornula
| wherein R4 is an lower alkyl or Rn a(R 2)V- 15 Rte
(k=0): OH OC R4-13 O R4
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
N JR15
\“*{’ \/ﬂx\l\[\
: ) o R16 »
compound of formula IT where R; is

and the corresponding compourd of formulae I-A and I-B where Ry is this

substituent.

Pharmacentical 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

20

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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. severity, the identity (e.g., weight) of the subject or host in need of treatment, but can
- nevertheless be routinely determined in 2:manner known in the art 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

- 15 -

Et0O RB OHE t | R3 N Suzuki coupling XIV-A XV-A R4 R4
RBOHCR3 HOIT, H Xv-B 1l R17 0-R (R12)k R3= -CN
WOr2006@B2%2831 R4 = | ower al kyl or Rte (k=0) ThePrchieprms/006806
conpound of formula XIV--A (sgBthesized as in exanple
46¢c when R3= -CN or in exanple 61f when R3= -SO 2CH3)
is converted to the conpound of fornmula WO 2006/ 002828
PCT/ EP2005/ 006806 25 XV-A using Suzuki coupling with
RA S , ) ; : :
TR CHfe S oA HECHR bt B2Hd e fBl may be

be carried ou zing a

- usgdde teaat disepeesanedintéd bymi@lifatiow oZ oedlilaidory of the protein kinases

td l. t hod af . f [ f C C bond b
CORE R RSV SnORRY S5 insbiR bomeor brbrmanat f n Adewt that
sighiicestphiibitoprdigermton 208/Dr PEeJéiﬁs ﬂeﬂﬁgé’%é?ltifygiﬁ]%uqu eukaryotic

ormula XV-A is converted to e conpoun

o el R8s agpandanliang dnsesk pdantar fgngalrallyandds effentiverfdr die indicated
_ a = hol . Jn this reaction, quinoline
' _utill ’?#’éségeééﬁ%g%r?%&ﬁﬁ%{fﬁ%%??ﬁtqui noline ring at the '

nmeantinme. Cenerally it is preferred to use lithium

. borpohydrid s reducin gent. Any 1o conventi onal .
e rr‘e:[ﬁSén?‘B’rI&i‘@ G&Y%%gf‘é% tﬁ%’&@l cIFeIPOGp|stgh guragnount will vary

depbh@ink dgﬁnéfg&!{?)gé’ t§l%(2:l %’s{)‘tnlgg ﬁﬁc@%@g%@ﬁr Pﬂ;[)egég GudtiBn and its

IS conv

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 CDK1 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

20
- condition. The present invention is further directed to methods of modulating or

it; modulating and/or inhibiting the disease condition; and/or alleviating the disease -

- inhibiting protein kinase CDK1 activity, for example in mammalian tissue, by

. 25.

30

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
09/21845; Parast et al., Biochemistry, '37, 1678816801 (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.



oxi di zing the al cohol group in the conpound of fornula
XV-B to al dehyde. Any conventional nethod for
VWX 2006092828 of al cohol to al dehyde such as mang®QagEP2005/006806
di oxide can be utilized to eff8ct this conversion. 15
In accordance under another enbodi mnent where R3 in the
conpound of fornmula XVis II-ORII 0 the conpound of
formula: 20 - R4 111~ORIl N XV-A where R4 and Rn are

as mm/&nvghgénﬁmﬁé'ﬁﬁeﬁ%ﬂ%aﬁﬁ@fcﬁﬁﬁﬂﬁtécpmtt@ Sharmaceutical
conpound of the fornul a WD 2006/ 002828

- GOTTPesEIonHA Ubed bglovrPhanma@utiggl cazapositigns hbthis 1nvent10n

&’%@? dg% & aCHVE %‘5’? EU%% 8% onﬂ%kt?ng H%ouw fa compound of

- formulaland an mert, pharmaceutically acceptable carrier or diluent. In one

-embodiment of the pharmaceutical compositions, efficacious levels of the inventive:

- agents are provided so as to provide therapeutic benefits involving anti-proliferative

ability. By-“efficacious levels” is meant levels in which proliferation is inhibited, or

- controlled. These compositions are prepared in unit-dosage form appropriate for the

~10 .

mode of administration, e.g., parenteral or oral administration.

- An inventive agent can be administered in conventional dosage form prepared

- by combiﬁing 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

20

25

30

the desired preparation.

The pharmacentical 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,
.peantut 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 aliquid carrier is used, the preparation will be in the form of syrup,
emulsion, soft gelatin capsule, sterile injectable solution or suspension in an ampoule

- orvial or non-aqueous liquid suspension.



N Any conventional nethod of reacting an amne with a
carboxylic acid or ester 10 thereof can be used in
WQALMIE% he amine with the acid or ester of RETMEH2005/006806
XV-A to formthe am de of ford®ula XVI. The am de of

formula XVI is converted to the conpound of XV-B by
nis

T Bl Sl S B EREA T Ry AAMY e

,hydroxide, 1nner salt) under a microwave. In ] .
neaEHaE acie 1 ermpbille soit fomn Atmet avpilxlesthesagens seayelk dissolved in a-

-nirg, . t t o produce the
siHiLle ST G PRI R A O P G L% ane
the correspondi ng conpound of fornulae I-A and |1-B

20 Thi s_conpound XV-A

of 4iBiveaive aEBRNddnshE diREdIVEd i hE bAUEAITRINNS 'otf an organic or

where R3 is thi, bsti tuent. v
- cant bl Doiparvaiateddientia i dnsaee ofibcraPRIEAM the

oA S ARG i BB b b
- o used, the partiefildreompositisi formulbted, RiSmodof Administration and the
- particular site, host and disease being treated. Optimal dosages for a given set of

- 15

- 10, -conditions can be ascertained by those skilled in the art using conventional dosage

- -determination tesis in view of the experimental data for 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

20

25

30

- 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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5 to produce am de of fornula XV-C. Any conventi onal
nmet hod of reacting an amne with a carboxylic acid or
we@sbognozster eof can be used in reacting the anmpPOEEP0E006806

the acid or ester of fornula -Ato formthe amde
of formula XV-C. This conmpound can be fornylated to
produce the N ,RI5 II1'I"" v XN~ "' 10 conpound of

formula Il where R3 is O R16 and the correspondi ng
Ecogggund of formulae I-A and I-B where R3 is this
tuent. Pharmaceutical conpositions according to
the invention may, alternatiggdple@r in 15 addition to
a compound of Forrmula I, conprise as an active

i ngredi ent _pharmaceutical ly acceptabl e prodrugs )
pngw&cemér{ﬂmvgﬂ-azﬁm38}@@1&543’3@%1,09&%5%1:10 ~4H-thiazol-(5Z)-
phar maceut j: ] sal : wags
and met ab @?}éé%e%@ﬁ&h%%grlrglgu%ggbdg&gg%%as@%%ﬁt| ners,

- salts, and netaboli tezare sometimgs referred to

herein col l ective ctiveNaggnts" or "agents." 20
In the case of s tha sojids, it is

jage it N ._
under st ood by thoseg skill dd in art  that the

~inventive conpourds and salts may ekist in different
crystal or polynorphic forns, all whi ch are
intended to be within the scope a b present
invention and specified forml ass)WH20004002828

'PCT/ EP2005/ 006806 28 Therapeutically efffective
anmounts of the active agents of theninys tiqn\naybe
used to treat diseases nedi ated by nnoula|ion or

regul ation of the protein kinases CDKl. &n "effective
amount"i s.intended to nean that anmount of an agent
that 5 significantly inhibits proliferation and/or

a) &rr%iéglnarhsondo _2%&{—191{ or—]f)flgﬁjlrlglrﬁix%)-ﬂle iy 8hePldafonic acid diethyl ester
: o)
EtO O

IQN I om

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-i0odo-4-0x0-1,4~-dihydro-quinoline-3-carboxylic acid ethyi ester
0
] COOEt

=z

A mixture of 2-[(4-iodo-phenylamino)-methylene]-malonic acid diethyl ester (81 g,
0.21 mol) in diphenylether (60 mlL} was refluxed at 240 °C for 14 h. After cooling,
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cell, e.g., a manmali an, insect, plant or fungal cell,
and is effective for the indicated wutility, e.g.,
WO pegiobisas t herapeutic treatnment. The anount of p@r/@pXeL006506
agent that will correspond to‘??uch an anount wll vary
10 dependi ng upon factors such as the particul ar
conpound, disease condition and its severity, the
ethaﬂmm wasydded and the 'rrxglmjreo,@astlttmtsdltq sfluxdior ghsAfien codin, the

trea t can n t hel.ess be uf inel
sl s P ERe by AiraRAR WRSARVILS hewang fnd Qg gidhaings-iodo-4-
€. C h
ox%){]ic uﬂfjﬁf]dgrb }ﬁﬁhﬁé eéﬁgggﬁlf@cfcm f Cléé ge R@\é&@&' @9% §3%388 a yellow solid.
adm ni stered, the route of adm ni stratlon t he

o BE PR aP 3o B3R ou M5 A Sl B B
thehm tigati oln (gf a di sease G?Egltt! on :‘Pegt Zgbj Z;:t
Isggst aisnnggma’ by thé , q @ﬁpr otein ki nase
i ncludes: preventing thg g condition from

occurring in a mamal, ps Mrlrly when the mammal is
found to be predlsposed to having the di sease

A :_ﬁﬁ&ﬂté 69@1@&&4% i 3}%@&&1 m&h@w}@ﬁcﬁm SyP&ster (56 g,

rmuatlng an |nh| It1ng di Sease

0. Ibdndl)tmmhosahdmsromhbmd@t(nﬁg mehkwas sefhiteed wnstediN4 fow 14 h. After

ol BR3P, PRSPy P 5 o B 8655 . s

socﬁﬁm Michtyboﬂa!é (2@ mpﬂa?slﬂwﬂmﬂdd?h Thesslid, waisyct:ollected by ﬁltratlon,
er i nyentive agen
wa% 3 ela rla%:q, v@;en %nd éﬁ@& tg o %@glow 6-iodo-
g—%&ﬁﬂﬁg’lm %g{ ass ay act I VI ?l(%f Hﬂﬁd

|nvent|ve agents as nodul ators of CDK1 protein kinase

8 Blinarafivn SR 8- Pioekruthe Rt iners caforS ik AR merhyl ester

vivo and/or in vitro assays. dﬂm@nples of suitable
assays for activity nmeasurengnts kﬂ@hude t hose
described in Internalior Y 9
istry, 37, -

99/ 21845; Parast et al ]
16788-16801(1998); Conne @ ey 30 and Harpes, Cell

Cycle: Materials and Met hods l\(?( M chel e Pagano, ed.

Ta@éb‘ﬁ%ﬁh BT - lorGRI- TR kYR Bt beiedthyl ester (142,
0Publ atlsgon 4 1‘97/34872 and ?fnternatlonal i ester (14

0.0Bgino amhydmua/meﬁmmﬂsﬁ) mipagas atdasesadivm mﬂb@ﬂée (416 g,
asse exa N e_or._[ore

oo RpRy Thamitbue s Broed i o8 CaptE a Mg tibe bl stirred for 10

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-methoxy-

quinoline-g-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
CHC., Xy~ COOMe

-

N
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exanpl es bel ow. WO 2006/ 002828 PCT/ EP2005/ 006806 29
The active agents of the invention naybe fornul ated
wo Bdogo@sy maceutical conpositions as descri besthepausossos
Phar maceuti cal conpositions oggthis invention
conprise an effective nodul ating, regulating, or
i nhibiting anount of a conpound of 5 fornula I and an

A imielndre obﬁaodaqemeth@ty-wmm@ebb@mhe aeid metll bsten{example

1005 FE8ct SR ety Bmipg £ i‘g‘iq‘:%%%ﬁgci‘aﬁgn peopylphosphine
(dBpO ét HED 8GnAmI &nd? P%&&iﬁrﬂdﬁﬁ%@%‘ﬂé (45 REGE é% %rlﬁnol in dry N,N-

Vln antl- rative I OUS
dlmﬂetl&)rn@mﬁar(solmhbimpmssm tuhe mls wider dagbon monoxide at

75 PRt b et R TP A e SRR LR fhRe fp 8 i 8

il tied mdetire Wak tBéh Stirred 1Gider BRIRIN @bAbxIde @ F/8psi at 8o°C for 3
adm ni stration. An inventive agent can be adm ni st ered

h. iThesacidon M@ﬁaﬂlowdatg sopbiora5Cepral dhen exyrastedbwithigethylene

hiIIABS T R THd GohnibEa SRR 1o el Siioshiiodly alhed with a

sa’ﬁﬂ@te@mqu%bﬁs phéiumRbRAthealte eeliftiody (3 050 HPLYHAdRAteE (3 x 50 mL),
éCOfdl to canventional Erocedures _.These procedures

\WVERGOuEN swifatentiliergdaand soneapteaigd dp weewesFlashor

ORI S 1 TN S e

hemmdsay@m Tnokry) ztféozeieﬂiﬁeform;del—'mhthoxy gginaine2-carboxylic acid methyl
f 8 %t} sol |g}car Lers are | actose, sucrose,
ester (-4 2¢5) te sg @“(l n, acacia, magnesium
stearate stearlc acid and the i ke. Exenplary of
liquid carriers are syrup peanut oil, olive_oil,
) Breperationiot 2€(1R,%8)-2phanyheyslopronylemingethizgol di-onent

may i nclude tinme-delay or tine-release material known
in the art, such as glyceryl nonostearate or glyceryl

di stearate alone or with a et hyl cel | ul ose, 25
hydr oxypr opyl net hyl cel | thyN ©hacryl ate and
the like, A variety of“mace forns can be
enpl oyed. Thus, if a s carrier 3 used, the

preparation can be tableted, placed in a hard gelatin
Tocauspeasion of (MU,QB)Ql’—phenyl—cyclopropylanﬁne hydrochloride (0.85 g, 5

mmol) and rhodanine (2-thioxo-thiazolin-4-one) {0.68 g, 5 mmol) in acetonitrile (20
ml} was added DIEA (diisopropylethylamine) {2.61 mL, 15 mmol} at room
teraperature. 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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pellet formor in the formof a troche or |ozenge. The

anount of solid carrier may 30 vary. If a liquid
wObiid/fnsass used, the preparation will be in tperfopiivsoossos

of syrup, emulsion, soft gel agyn capsule, sterile

i njectable solution or suspension in an anmpoule or

vial or non-aqueous |iquid suspension. WO 2006/ 002828
(PRESIR2phEroGeIpropiafinobtiaarole-shakise white angophbhesolid: EI-

for r ically accept.able salt _ of an

HNS e o R CedeR e b7 ind iR siess

solution of an organic or inorganic acid. If a

soluble salt formis not available, the agent may be
EXPEopBrayian ok anctbaKy-Ghidoxeasiiil.ef)-aphenylbtslaptopylantino)-4H-

A R R R A

this invention will vaky accordingdothe particul ar
conpl ex being used, . parti ®ulgr” conposition
formul ated, th of AtNr-nistrlati on and the

particul ar sit st and*ﬂiseg'- hei ng treated.
Optimal dosages T0r a given set of [Lo conditions can
be ascertai ned by those skilled i e art using
.conventional dosage determ natid gists in view of
the experinental data for an age e cogpositions
of the. invention nmaybe manufactured i nfnmanners
generally known for preparing phammcelti cal
conpositions, e.g., using conventional 1 teEhniques
such as m xing, dissolving, granulating, g

dr agee- naki ng, levigating, emnulsifying,

Tethrepspeasion 9f 6efokmybpi-metixy-qoipblinezj-egrboxylic acid methyl ester

T T AT I
o%(@gw_ﬁ, 63hg, &3 mBlGhdBPRLE %Eﬂ(‘seﬂﬁf 6 YR mmol) in toluene

clpiénts_and auxiliari'es that Ttacilitale processing

(2gnL) wereeddedandpipsridise (:1ub, Piogpanzal).cite mixtuke was hpated to

15030 TisEORAT 8 dr s At PPt 50T Rl BlrR i wes
coliecied byds aition, washebwiht tohaineyardbdsed. 2hsh edfonh@ography (Merck

no in the _
Siﬁca \gﬂg 60, '70-230 mesh, 0%-10% methanol in methylene chloride in 30 min)

et

afford 4-methoxy-6-[4-0x0-2-((1R,28)~-2-phenyl-cyclopropylamino)-4H-thiazol-(57)-
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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art. Such carriers enable the conpounds of the

invention to be fornulated as tablets, 25 pills,
wdnrageems capsul es, liquids, gels, syrups; sl udT/EE005/006806

suspensions and the like, forggoral ingestion by a

patient to be treated. Pharmaceutical preparations for

oral use can be obtained using a solid excipient in

adm xture with the active ingredient (agent),

optionally grinding the resulti m xture, and
processing the mxture of %@%ﬁj;qg—?es after adding
suitable auxiliaries, if desired, to obtain tablets or

dragee cores. 30 WD 2006/ 002828 PCT/ EP2005/ 006806, 31

a&\%ﬁﬁ%@%ﬁwa{(ﬂ%28)—2-phenyl-cyclopropylammo)—4H-thlazoi-(5Z)-
 4- Met hoxy- 6-fi-.0x0-2- ) -2 | VG | ami n

4 Vet Noxy 6l e ik Ao RAROMY 6 HEORARRY

yl i denenet hyl ] - qui nol i ne- 3-car boxylic acid nethyl

ester NO QS O N O 0 a) Preparation of

2-[(4-1odo-phenyl am ng\- met hyl gne].Qral oni ¢ aci d
di et hyl ester _OxEh 1o A m xture of
4-1i odoani line 1‘@ 0. 23 I E and di et hyl

Skt

et hoxynet hyl en nate (50.35Qg,™9.23 nmol) was

stirred at go C for 1o hours. 150 of ethanol was
- . added and the mxture was reflu or 3 h. After

cooling, the solid was collected,

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

OMe O
X NH,

s’

N

A suspension of 6-iodo-4-methoxy-quinoline-g-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-guinoline-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 ‘

H = NH,
-

N
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20

wi th hexane and dried over the oven to obtain

2-[ (4-i odo- phenyl am no) - net hyl ene] - mal oni c aci d
woiz2edcipbs2ester (81 g, gi% as a white solid. 1pcBkp2005/006806
Preparation of 36

6- i odo- 4- oxo- 1, 4- di hydr o- qui nol i ne- 3-carboxylic acid

ethyl ester O COOEt N H A mxture of
A mixtureiof deiodeeqryhethoryuimelimg-gratborgliomictd amide (example 1d) (1.3
di et h stern (81 g, . 20 Q.21 ) ik diphenyl et her,
2 i), FePRptite ot & 4 briol) rhetyBroRYRpiinhEion. 45 uL,
0.2006/00P282 B IR LER20QRLAN6 8P mMe3d Lihadiylin J\?Nﬂed

_andhtdm; mgt, ure was _heat edeﬁ rgefl ux fo? SE.?}SA ter .

Ylggr,mqﬂnyie 39 W) i pressraithegvas stirred pagdepearbon monoxide at

PR A3t iange B Ahe kLA SRR ne 020 mL o
masdlpthé¢ Soixtire824than stirsed wndersarboh mono)xidey £ty piiav 80 °C for 4
of_ 4-chl or o- 6-i_0do-gui nol i ne- 3-carboxylic acid et hyl
h.Lhereacdon ovmz(f ® 6aok£e 5 “grand theh extracted with methylene
a0 165 Bl AR SRS o it
wabey (hk g0 mE),(died avdr sodiumetilfakes dilienetd mniohoenitdtdd in vacuo.

L SO S BRG0S0 it et
hekhfigs BPHEhEn) 268rdde 6%ﬂ—2%¥%ﬁ%ﬁxin&ﬂ§e-§%ﬁoﬁﬁﬁ: acid amide

collected by filtration, ~washed with sat. Sodium
(& haea light wellaweolidi ed to obtain

4- chl oro- 6-i odo- qui noli ne-3-carboxylic acid ethyl

ester (58 g, 98% as a yellow solid. d) Preparation of

' ¢) PrématatibnioFrmerhoiy- 64U aier-3-(CER EYp-piterdicy it yylamino)-4H-

t
thl%szol%&Z)Y)\?lidenemethyl]~quinoline~3—carboxylic acid amide

A N 0
W /4
N
‘ 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 if} to give 4-methoxy-6-{4-o0x0-2-
((1R,28)-2-phenyl-cycl opropylamino)—4H~thiazol~(5Z)-ylidenemethyl]—Quinoline~3—
carboxylic acid amide. LC-MS m/e 445 (MH*).
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COOVe N 15 To the suspension of

4- chl or o- 6-i odo- qui nol i ne- 3-carboxylic acid ethyl
westsneisiglg, 0.039 nol) in anhydrous net hanol p{i/@p200kdoss06

was added sodi um net hoxide (4g8%¥6 g, 0.07 nol). The

m xture was heated to too C under a pressure tube and

stirred for 10 h. After coolingi to roomtenperature,

the ice water was added. THxamiMed was 20 col | ected by

filtratd i j t t & th.:

o- 1 S8 SRR S i 4 By B b R oRE Aihapol- (52)
eBd@teridihyll-4-928thoag-quiyslinew coboxdiliclCid/bmidetriffdato-acetic acid
(M+) e) Preparation of

6-f or nyl - 4- met hoxy- qui nol i ne-8Ear boxyl i ¢ acid met hyl
ester Ove OHC | . COOwe 25 N WD 2006/ 002828

PCT/ EP2005/ 006806 33 A mi xture of

6- i odo- 4- net hoxy- g@=npl i ne- 3- car boxyl i ¢ aci d net hyl
ester (exanple id .37 g, 4 mol ), triethylamne
(1.4 n, io mml) \diphenypogapyl phosphi ne (dpp, 45
uL, 0.2 mmol) and pal Nadign(I Iy @tate (45 ng, 0.2
nmmol) in dry N, N di net hyhforgramide (30 niL) in
pressure tube was stirred ,'.\]l,m r_garbon nonoxi de at 5
75 psi at roomtenperature forSioyin. After addition
of trihexylsilane (2.8 g, 8 mol the m xture was
then stirred under carb@n nonoxi ¢e 75 psi at 800C
for 3 h. The react]i Hl | owe cool to 25C and
then extracted witH mit hylene chiRorf e A2~ 100 ni).
The conbi ned organic |l ayers were succegsively washed
Wi th a saturated aqueous sodi um bN&arbongs® sol ution
(3 x 50 nmL) and water (3 x 50 nmL), io driged over
sodiumsulfate, filtered, and concentratd¥jn vacuo.
Fl ash chromat ography (Merck Silica gel 60, 70-230
~mesh, 0% 40% et hyl acetate in

a) Preparation of 2-(1-hydroxymethyl-2-phenyl-ethylamino)-thiazol-4-one

N
-~
-

O
g N z°
sl
8

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-4 H-

‘ 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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hexanes in 30 m n) afforded
6-f or nyl - 4- net hoxy- qui nol i ne-3-car boxylic acid nethyl
W@ 2008001808 48 g, 509 as a white solid. 15 f) PCI/EP2005/006806

Preparation of a8
2 ((1 R 28) 2- phenyl - cycl opr opyl am no) - t hi azol - 4- one.
N~ N o 14 To. a suspen5| on of

2@@2159*&2’1%@@1&@;@ -émnmwgmpﬂ@sﬁy dHRIG (Revarse Lol g®%-90%

ac%toxgg ( 5'})% i )]E?ﬂ&g%ye on| n{)h g%%—t[g"z(gﬁﬁﬁﬂymg%églg l2-
pHﬂIEkefh@rIammmt)emdmﬁﬂnhmtmh X5ZJ%:|de.erlﬂmeth§l]mmhl éﬂl@ky-quénoline-g-
enper a en i s, soluti S, CQ0 0
cal R P iy are- doptiacist St s Be a b dle o
two portions within a period of 1o min. After

addition, the suspension was allowed to warmto room
tenperature and stirred fo&i@l@& The resultlng

bl:?‘ms% gﬁﬁo € fd l -Eghe j%t hr OHF],LL{%] hggij-yﬁdenemeﬂlyl]-

filtrates wer —meﬁmmcthﬁdHﬁe@@r%aﬁﬁm@ﬂﬁmae crude
resi due was: dlluted with water (ioo nL) and et hyl

acetate (too nL). The two |layers were separated and
the aqueous | ayer was extragijed with ethyl acetate

(2X1oo nl). The gp t ned or gani chtracts.vvere washed
with brine soluti qri edNeyg anhydr ous
magnesi um sul f at eN=FiA tr aly of} the dryi ng agent and

renmoval of the 30 sol vent Hun e vacuum gave the
' ' Py using a Biotage

Q_obtain 0.474 g

P2005/ 006806 34

O\

silica gel columm chromat ography
(42% yield) of 2 WO 2006/ 002828
((1R, 2S) - 2- phenyl - cycl opr opyl am hi agol -4-one as a
whi t e anor phous solid: El- HRVS “for
C12H12N20OS (ww) 232.0670, found 2 & 5. Ry eparation
of .4-met hoxY- 6-[ 4- oxo- 2
((1R, 2S) - 2- PhenY1- cYcl oPr oPYl am no) - 4H
t hi azol - (5Z) -yl i denenet hyl ] - qui nol i ne- 3-
acid nethyl ester

1), 5
Bboxylic

a) Preparation of 2-((R)-2-hydroxy-1-phenyl-ethylamino)-thiazol-4-one

@“*;_4 j/o

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-ethylamine)-4-oxo-4H-thiazol-(5Z)-

ylidenemethyl]—4.-methoxy—quinoline-g-carb oxylic acid amide
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N SO NO O To the suspension of

6-f or nyl - 4- net hoxy- qui nol i ne- 3-car boxylic acid nethyl
wosﬁ(ﬁroozséexa”m e le, 100 ng, 0.4 nmol), PCT/EPZ(}OS/{)OGSOG

2- ((1R, 29) - 2- phenyl - cycl opr opygam no) - t hi azol - 4- one

(exanple if, 93 ng, 0.4 mmol) and benzolic aC|d (5 ng,
0.04 mol) in toluene 10 (2 nL) were added and
Sipiilae Iplrdtedaré bs describeéddnrexainple Thoragusedirseamihgs freni @dormyl-4-

me G e bRl asid Anig (Sxaaile ep§ anga (L) - hydroxy-1-
pHeh&Léﬂiyuaeﬁmdo@cﬁtﬁgl Wddke ceeéaﬂgﬂs 3@% gt% %dl'zz—gﬂlé)silﬁlydroxy—b

hi omat'ography (Merck Sil
h@%f otaytaninmol- oxﬂ—zrféﬁhyalzeh%@Wluiawmethyﬁm-methoxy quinoline-3-

@J@%&@@Dﬁ? woW?(iﬁgéMg-%henyl cycl opropyl am n
0)-4Hthi azol - (52) 15

yl i denenet hyl ] - qui nol i ne- 3-carboxylic acid nethyl

ester (55 g, 30% as a |iBrmblesk| ow solid. LC-MS mie

6@g%ﬁmgt%IydwP—%@/eﬂ%é&l%rlfrgﬂo’,’_rf)tg-ggé-]zﬁ-?ﬁﬁ&%b@)-ylidenemethyl}-

4- Met hoxy - &-fakthexy-guindline2Sathqrytio pbidypetlodresigy| ami n
0)-4H thi azol -(52)- 5

yl i denenet hyl ] - qui nol i ne- 3-carboxylic acid am de O
crANc::o0: H20 a) Preparatiom of

6- 1 odo- 4- net hoxy- ol i fe- 3-car bexylic acid am de
Owe O NH2 10 { N
i~

H 57N
Nas O

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*).



A suspensi on of

6-1 odo- 4- met hoxy- qui nol i ne- 3-car boxylic acid net hyl
wesbmrozseexample 1d) (1.7 g, 5 mmol) in anmoni pgT/EP2005/006306

hydroxi de (28% 75 nlL) was heghed at 150 OC for 4

days under pressure tube. After cooling, the sol vent

was renoved by 15 rotary evaporator. The solid was

coI | ected by filtration, \/\ESJEI&QI@M’Jth wat er and dri ed

Dﬁsﬁ%wﬁ T on (A RSBl op R e 3 Biarol- (57

b) Pr ep%‘l‘i@éﬂe@ﬂetﬁ 1]~ umohne—g carboxyhc acid
6 forrryl-4 nmet hoxy- qui nol | e- 3-carboxylic acid am de

20 OV O OHC NH2 N WO 2006/ 002828 PCT/ EP2005/ 006806
36 A m xture of .

6-1 odo- 4- net hoxy- qUInQQXEEE b;¢0Iic acid am de
(exampl e 1d) ( 3 tr ethylamne (1.4 ni,
3.5 muol ), dipmopylpo ine (dpp, 45 uL, 0.2
mol ) and pal | athgAf( 1 1) acet at & (45ymg, 0.2 mmol) in
dry N,N- dinethylformam de (30 nL) jn pressure tube
was stirred under carbon nonoxi de p 75 psi at room
tenperature for io mn. After addj ofo
trihexylsilane (0.2.9 nL, 8 mmol)3
then stirred under carbon nonoxi de § t 80 C
for 4 h. The reaction was allowed T% " 25 C and
then extracted with nethylene chloride (4 x 150 niL).
The conbi ned organic | ayers were succe33|9bly washed
wth water (3 x 50 nL), dried over sodiumsulfate,
filtered, and concentrated in vacuo. 1o Fl ash

] Toaﬂng@ﬂapmm?pbm{rﬁﬁgmy% [4@?0@9((1Rms)7®?h%ﬁyhm??progylmno)-
sl (2R B asol oS dar b At ettt (example 1)
(5% ?ng'a,%ﬂl , 80 llf‘ﬁleﬂléﬂdl"@ n‘iﬁj Wayadddd I ﬁué:)o'h@ R8ARIh ®droxide
- solutivet (oo5 mls-d.8 mumol)2 Aftet stindyg forplrdropirs cihel copde pyodurat was
- poiiedlhy TPLO (revarae Fuaia%g 1905, AFEORIHLS 1 wales R g min) to afford 4-

méihbﬁy—@ﬂ[&l@xo—z-((lR,2S)-2—phenyl-cyclqpropylamino)-4H—thiaz01—(5Z)-—
ylidenemethyl]-quinoline-3-carboxylic acid. LC-MS m/e 446 (MH?).

Example 77
6-[2-((R)-2-Hydroxy-i-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemetbyl -
4-methoxy-quinoline-3-carboxylic acid




NO H3NJNH O Simlar procedure as described in
exanpl e 1g was used, starting fromé6-fornyl-4 20

woBjobemg2gIui nol i ne- 3-carboxylic acid am de (exit@odAN6s06
and 2-((1R 2S)-2-phenyl - 41
cycl opropyl am no) -t hi azol - 4-one (exanple 1f) to give
4- met hoxy- 6- [ 4- oxo0- 2-

Sifh{ldRp2&edtirp he dydcrihed] mrﬂxampl}@mwas)uséﬂt etthl’cﬁig)fmﬁﬁ@[zyﬂ(m 2-

i.denene ol i pe- 3- oxyl
by G bRl U -0 et (PP s A is0ssEhy Ll A Tasthoxy-
g @ftﬂiﬁzw—carbo hé:ra&d me tlﬁyl ester (%xarill{gl_eeﬁ 'h 9 glve 6- [g (gR) 2—hydroxy-1-
phlan]rhe lﬂm(rﬁﬂ)4—oxo—4H thlazol~(5Z)—yhdenemethyl]-4 methoxy—qumolmeﬂ—

s RO EMSRIEBB Y. 0L "o S o
N H FOFOHO FN O NH a) Preparation of

2- (1- hydr oxymet hyl - 2- phenyl - et hyl am no) -t hi azol - 4- one
Example 8

 4-Methoxy-6-[4-0x0-2-((1R,2S)-2-phenyl-cyclopropylamino)-4H-thiazol-(57)-
| ylidenemethyl}-quinoline-3-carboxylic acid (2-dimethylamino-ethyl)-amide;
10 hydrochloride

A, ¢

wrt N
. H SN

- CiH

To the suspension of 4-methoxy-6-[4-oxo-2-((1R,25)-2-phenyl-cyclopropylamino)-
15 4H-thiazol—(5Z)—y1idenemethyl]~quinoline—3¥carb03cylic 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 gh. After cooling, the

solid was collected by filiration and washed with methylenechloride. The solid was

dissolved in acetonitrile and 1N hydrochloride acid (0.22 mL, 0.22 mmol) was added.
20 The resulting solution was lyophilized to give 4-methoxy-6-[4-oxo0-2-((1R,25)-2-

phenyl-cyclopropylamino)-4H-thiazol-(57)-ylidenemethyl]-quinoline-3-carboxylic

acid (2-dimethylamino-ethyl)-amide; hydrochloride. LC-MS m/e 516 (MH*).
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O ONO N 10 S Simlar procedure as described in
exanple if was used, starting (R)-i-
wdnreowsset hyl - 2- Dheny| et hyl am ne, rhodani ne pcr/EP2005/006806
(2-thi oxo-thiazolin-4-one) an&i2 Dl EA
(dii sopropyl ethyl-am ne) to give
2- (1- hydr oxynet hyl - 2- phenyl - et hyl am no) -
t hi azol -4-one. LCG-MS nfe 251(MH). 15 c) Preparation
of

6 [2-((R)-1- hydroxyrret hy! -B2BBl&A - et hyl ani no) - 4- oxo- 4

R S AR e ke iRy iR i hiagol (57)
oxylic ac|)dlmrtﬁathyh]#qmnmlme—aamtbm}&mlam&aﬂhyl 2€rer

Simlar procedure as described in exanple ig was used,
starting from 6-fornyl-4-

nmet hoxy- qui nol i ne- 3- gar boxyl i ¢ acid am de (exanpl e 2b)

and 2- (i - Hydr oxymnet WO 2006, 062828

: PCT/EP2005/O D8y 38 N—~

- 2-phenyl -eth 0) -t hi Hzol *4-ae (exanple 3a). HPLC
(Reverse G 8, To%90% acetonitrile (0.1% TFA) in water
in 10 mn) gave 6-[2-((R)-1-hydr o, met hyl --2-

phenyl - et hyl am no) - 4- oxo- 4H-t hi (5Z) -yli denenet hyl
] - 4- met hoxy- qui nol i ne- 3- car box aci §h.am de
trifluoro-acetic acid salt. LC 263 (MH). 5

Exanpl e 4 N
6-[2-((R)-2-Hydro)cy-1- phenyl-ethy 1 NGy -04-\0/0-4H-thi
azol - (52)-ylidenenet hyl | -

4- et hoxy- qui nol i ne- 3-car boxyl ic acid am de SCH O--'
NO N/

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

OFEt

Xy~ COOEt

o

N

To the suspension of 4-chloro-6-iodo-quinoline-3-carboxylic acid ethyl ester
(example 1c, 1.5g, 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-g-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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H<S O N~ O 10 NH2 a) Preparation of

2-((R)-2- hydroxy-i-phenyl - et hyl am no) -t hi azol - 4-one o
waooklo@s20--\N S 15 Sinilar procedure as descpClvEp2005006306

exanple if was used, startinggdR)-i-

hydr oxynet hyl - 2- phenyl - et hyl ami ne, rhodani ne

(2-thi oxo-thiazolin-4-one) and DIEA to give

2- ((R) - 2- hydr oxy-i - phenyl - et hyK¥# no) - t hi azol - 4- one.

LC—I\/S me 251 (M+HpHHE0 b) Prepar atbeygiof

6-[2-((R)-2-hydro) W1-phg y"am no) - 4- oxo-4H-t hi a

zol - (52) -

yl i denenet hyl ] - 4- net hoxy- &1 noIN ne- 3- car boxyl i c acid

am de WD 2006/ 002828 PCT/ EP2005/ 006806 39 Sim | ar

procedure as described in exanple ig was used,

t | +4-.. . .
A RS Freo B A bOSP R s cathowisAcii bk sstpr (eragpple 00
(0.8B¢, 2:56(tnad), hyiettamine (0 54 mL, 3 91 mmol), diphenylpropylphosphine
phenyl et hyl am no) -t hi_azol - 4- on (exanple a) to give
(d}@p,[sja_ 1)1 m@g})@@_palla 1um(II) acetate (35 mg, 0.16 mmol) in dry N,N-

oo R AT 6580 R i

75 weatd4en( mi)eratzﬁea’np tua nEin. After addition of trihexylsﬂane {1.11 mL, 3.13

mr%\[)zz @3%%?}39}1]: }—%dr ﬂ%%}é:p%hg hes L hoR Thosdude 28 % p51 5 S8 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 sodinm bicarbonate solution (3 x 50 mL) and water (3 x 50 mLj},

‘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-ethoxy-6-[4-oxo-2-((1R,28)-2-phenyl-cyclopropylamino)-4H-~

thiazol-(52)-ylidenemethyl]-quinoline-g-carboxylic acid ethyl ester

o

[ j 57N

OEt
Nao l OFEt

Similar procedure as described in example 1g was used, starting from 6-formyl-4-
ethoxy-quinoline-3-carboxylic acid ethyl ester (example gb) and 2-((1R,28)-2-

phenyl-cyclopropylamine)-thiazol-4-one (example 1f) to give 4-ethoxy-6-[4-oxo-2-
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4- et hoxy- qui nol i ne- 3-carboxylic acid nmethyl ester 10
SOHNO CN~S N~ O O Simlar procedure as described
wonomapgke i g was used, starting from 6-fornypet®Epr2005/006806
met hoxy- qui nol i ne- 3- car boxyl i g4aci d nmet hyl ester
(exanple ie) and 2-((R)-21i5
r oxy- 1- phenyl et hyl am no) -t hi azol - 4- one (exanp
gé,psat?.—g herylecyclenrorylamino)-4 H- tlnazol»(sZ)—yhdenemethyl]—qumohne—3—

4H t hi azol - (52) -yl

cag%%qrre%/cﬁ& F?Bj%gge{ ‘r#o@Méw‘é %ﬁéﬂ@ﬁ%}car boxylic acid

nmet hyl ester. LCG-MS nfe 464 (MHW. WO 2006/ 002828

PCTI EP2005/ 006806 40 Exanple 6

4 Met hoxy- 6- [ 4- oxo0- 2- ((1Rn£‘$l&2£d%nyl cycl opropyl amin

yI i denedl}ga%y%ﬁ&%ﬁ%m(gf&ﬁg) gd%}}fr ﬁ:logr%)a( lamipo)ali-thiazol-(57)-

H - < S Nylidegeinethyd]- qilimdlime@-uaﬁmwho acidf dimethylamide

4- et hoxy- 6- [ 4- ox0- 2- (( 1R, 2S) - 2- phenyl - cycl opr opyl ami n

0) - :

4H- t hi azol - (52) - yl+denenet hyl | - qui nol i ne- 3- car boxylic
acid nethyl este ax i) (50 g9, 0.11 nmol) in
met hanol (2 L) was_Added™\ L NPaggéous sodi um

. hydroxide io solution (0.5 70. % mol ). After
stirring for 12 hours, the *tru product was

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

OMe

X~ CO0OH

/

N

To the suspension of 6—iodo~4—methoxy~quinoline—s-cérbbxylic acid methyl ester

| (example 1d) (5.91 g, 17.2 mmol) in methanol (20 m1) 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

~ deetic 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-g-carboxylic acid dimethylamide
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purified by HPLC (reverse Cl18, t0% 90% acetonitrile in
water in to mn) to afford 4-

WH2PHERFE28 - [ 4- ox0- 2- (( 1R 2S) - 2- phenyl - cycl opr oBGTARRI6/06806
-4Ht hi azol - (52) - 45
yl'i denenet hyl ] - qui nol i ne-3-carboxylic acid. LC-Ms nie
446 (WVH}). 15 Exanple 7
6-[ 2- ((R) - 2- Hydr oxy- I - phenyl -
zol - (5Z) -yl i denenet hyl -
4- et hoxy- qui nol i ne- 3- cdr boXy| acigd SOH 0--~ NO N
H<S1ON O OHW 2006.6802828 PCT/ EP2005/ 006806
41 Similar procedure as deScrided in exanple 5 was
used, starting from®6-[2-((R)-2-
hydr oxy- 1- phenyl - et hyl am no) - 4- oxo- 4H-t hi azol - (52) -yl i

TCRRABIULS bt G10RS A PLAY AanbNe b EAMAN piqREkinple 1) (55,

4.56zmpol)e e Idimietin)l adbivein BHE(kéteainidrOfipny (9.cendne8iyinmol),

HQ@% -(%%o )éyﬁi%ih&s é'n@%liz& Edifs%{ntr)(?ﬁ(ﬁflatlllgrla%%n%) (:lz'.:cg:é NII?L,rqge.'? mmol) in

DM, Mo din SctyFrosamadé) (4D w:B) wis RIS adeeathB SRR G-
0)-4Hthi azol - (52) -

beyzo&mhétyﬂwﬁa&}\meﬁrm@eﬁmmm hexaflgorophosphate (HBTU)

(2)&58@‘3| '6@} M&m Pk Iﬂi/(.JJ 211".[3 M@i’ S&IQ'HK%/ gtr 1%%% %ﬂlﬂgratyrec%or 3 hours,

the product was extracted with methylene chloride (2 x 100 mL). The combined

gdm no) - 4- oxo-4H-thi a

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, 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+).

c) Pre;paration of 6—formyl—4-methoxy—quinolinewg-fcarbowlic acid dimethylamide

OMe Q
OHC

A mixture of 6-iodo-4-methoxy-quinoline-g-carboxylic acid dimethylamide (example
10b) (1.27 g, 3.57 mmol), irethylamine (1.23 mL, 8.93 mmol), |
diphenylpropylphosphine (dpp, 81 uL, 0.36 mmol) and palladinm(11) 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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15

NN,/ ~ N CIH To the suspension of
4- met hoxy- 6- C4- 0x0- 2- (( 1R, 2S) - 2- phenyl - cycl opr opyl am n

' W&Z.OOG_{@ZS 8 PCT/EP2005/006806

4H-t hi azol - (5Z) -yl i denenet hyl 46qui nol i ne- 3- car boxyl i c
acid nethyl ester (exanmple 1) (50 ng, 0.11 mmol) in

SpoBlandiAG R padi), dned onpssutisin i g, and aonsentrated

iGab. 1Bhsh eﬁ&ﬁﬁa@ggi&i%m&ﬁ sgicl%'eégi 6\66%%343 ﬁ]%&@,do%ydﬂl% ethyl

filtration and wash h met echf or
aesdptednpzaney ¥s30 wdd) afforde: G fommylt 4 methogy-guinoline-3-carboxylic

. ' L d160. 22 22 dded. 20
e Pt 263 it g el iR TR0 TR Ve
4- met hoxy- 6-[ 4- oxo-2- ((I R, 2S) - 2-
henyl - I | ami - hi | -(52)-ylid hyl
dngqrﬁ%ﬁ%q?q%’rﬁ g? 5—33 ihos m;ﬁrl([)%vo?;g{gt-dﬂa{,zzoS)-:g—%lzl)en%—Icyc(leg;rr:)%tyla);nino)-4H-

R T e R

Exanple 9

4- Et hoxy- 6-[ 4- ox0-2- ((1R, 2S) - 2- phenyl - cycl opr opyl am no
) - 4Kt hi azol - (52)

yl i denemnet hyl ] - g “H'éﬁcar Pc acid ethyl ester

5NO S\ | o- N=ff O lAfre aration of

6-iodo-4-ethoxy-quinoIine-é?ca g lic acid ethyl
ester 10 Cet 1 C ~ COOEt To the suspensi on of
4- ehl or o- 6-i odo- qui nol i ne- 3-car boxylli c aci d et hyl
ester (exanple ic, 1.59, 4.1 mop anhydr ous
et hanol (25 nlL) was added sodi um

Similar procedure as described in example 1g was used, starting from 6-formyl-4-
methoxy-quineline-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,28)-2-phenyl-cyclopropylamino)-4H-thiazol-(57)-ylidenemethyl)-quinoline-g-
carboxylic acid dimethylamide. LC-MS m/e 473 (MH*).
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15

1-5 ethoxide (0.7 g, 10.3 nol). The m xture was heat ed

to i0o0C under a pressure tube and stirred for 4 h.
WQ2p06/002%38| i ng to room tenperature, the ice waPEFERRYS/006806

added. The solid was collecteg by filtration, washed

with water and dried to obtain 6-iodo-4-

et hoxy- qui nol i ne-3-carboxylic acid ethyl ester (0.58

g, 38% as a yellowsolid. LCGCM5 nle 372 (M) 20 b)

Preparation of

6 for | - 4- et hoxy- qui nol i ng‘?‘g‘ga‘kr%[oxyl ic acid ethyl

64 8+0a2 881 RET)-BRANAH-@PABHSopASmEEd)-4BHGiazol-(5Z)-

o 8%@9‘21@1%?%@;&@310%F”%ﬂ?°6@?%%@ methskesierhygapctloriosal

ester (exanple 9a) (0458 1.56 nmol), triethylarrine
zau Fh
pa

(0.54. n, -I) enyl pyl phosphine 5 (dpp,
36 uL, o. 16 I) acetate (35 nm,
0.16 mmol ) in & N dlnet%ylf mai de (16 nl) in
pressure tube stirred under carfpon nonoxi de at 75
‘psi  at roonwtenperature for to mnXAfter addition of
trihexylsilane (1.11 nL, 3.13 ’ the m xture was
~then stirred under carbon nonoxi d 75 psi at 8oC
for 3 h. The reaction was all owed Yo ¢gol Yo 25C and
then extracted with nethylene 1o ch Qyine (8. x 100
mL). The conbi ned organic | ayers were-sucgesstvely
washed with a saturated aqueous sodi um bfcarbonate
solution (3 x 50 nL) and water (3 x 50 nL), dried
over sodiumsulfate, filtered, and concentrated in

Fl ash chromat ography ENbrck Silica gel 60,

cuo
T w‘alezeyblmg f 4-anethewy <t oxadet GReS)re-pheruhersclopropylamino)-4 H-

AL B e P AR ot 20

mgr apioitiileramt water was added 1 N HCl aqueous solution. The solution was

L 4]:_3}1%1_@8&( Yot {o4§i% 91.:-1'%-6 oxy—g ?Z;—O%copg—?@ﬂ,zgy e %yl am no

' cy&l'@p?@@laﬁl%)' XH'-ﬂﬁ&QﬂT{Bﬁ)/Jyhd&%xﬂ%yﬂﬁq@ﬂﬁﬁh@%ﬁﬁﬂbwhc acid

acid éth este
methyl ester ydrochlonc salt. LC-MS m/e 460 (MHY).

Example 12
4-Ethoxy-6-[4-0x0-2-((1R,25)-2-phenyl-cyclopropylamino)-4H-thiazol-(5Z)-
ylidenemethyl]-quinoline-g-carbonitrile

A p
SEY:

QO



NO / F1 S1 Ce&t NOEt 20 OSimlar procedure as
described in exanple 1g was used, starting from
WB2P06(0A28 4- et hoxy- qui nol i ne- 3- car boxyl i ¢ aci SCEERIN05/006806

ester (exanple 9b) and 2-((1R4%S) - 2-
phenyl - cycl opropyl am no) -t hi azol - 4-one (exanple if) to

iLve 4-ethoxy-6- 0XO0 WD 2006/ 002828
Tcgéﬁ 90(5%/@6 %émﬂﬁ %ormyl-qumo e-3-carbonitrile (example 14¢e) (68

I
A S S S OBl B ¥ (o
1f} 70 e, 1.3 nmgg%(lmﬂe)uenﬁia mplewagadded benzohc ac1d (3.5 mg, 0. 03 mmol}

anAt} yﬁﬁgﬁiﬂe g?b% é%,sé,)%szm{rfo]t)g ﬁ%)mlxtgpee{%s héde 11%8 15836 gy microwave

5 foy Izodnnﬁm?ﬁétyddolm ItBbeﬁﬂeﬁlﬁéiaﬁﬁé e%oﬁ@'v@hs collected by filtration,
de N to _a) Preparation

ﬂffh fpluene ﬂ@mhrﬁmomhmmar& S#ica gebfe, 230-400
07\ -0 T

el d/f* Wmﬂ%‘%&? B REp R AIOLARLE op i) affprd ypthony-6-14-

oi@sﬂf((lRl,BSl-exphwbé—aydlpp@:ﬁpﬁéngnol%:{ﬂl—ﬂumnﬂ(BZD—Ijﬂldeﬁém@ﬂiyl]—

iRt DotuRlY Yo iee dadel 55 & Hight wllgw Sonds LO s m/e 441 (MEE).

10 m xture was stirred at

d

Example 13

4~Ethoxy-6-[2-((R)-2-hydroxy-1-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethyl}-quinoline-3-carbonitrile

15
: _-OH
o
/4
@AH
S
= ] SN
Nao
X
Y

Similar procedure as described in example 1g was used, starting from 4-ethoxy-6-
formyl-quinoline-g-carbonitrile (example 14€) and 2-({R)-2-hydroxy-1-phenyl-

20  ethylamino)-thiazol-4-one (example 32) to give 4-ethoxy-6-[2~((R)-2-hydroxy-1-
phenyl-ethylamino) -4-0x0~4H-thiazoI~(5Z)-ylidenemethyl]—-quinoline-—g—carbonitrile.
LC-MS m/e 445 (MH?*).



roomtenperature for 3 hours. The sol ution was
usted pH=S. 0 using aqueous acetic acid solution.
\ WQ\P{“@@O%% ng nore water, the solid was col | ecPEWEB3005/006806
filtration, washed with watefi9and dried to obtain
6- f ornyl - 4- met ho) cy- qui nol i ne-3-carboxylic 20 acid.

LCG-M5s mle 330 (M) b) Pr:gar ati on of
6- i odo- 4- met hoxy- qui nol i n ylic acid
di ”Brtmﬁﬂo&ﬁ’l@@3@@%&0&3&@1?@{%&%L@-@ﬁ«ggﬁ{-tﬁf’azoF%Z)-

m xture of
6 i odo- 4- met hoxylideneraethytl-quinatine:grcatboadtrile (exanpl e
1b) (1.5 g, 4.56 mol), 2 Mdinethylam ne in THE
(tetrahydrofuran) (9.11 nm, 18.2 mml), 5 HOBt (0.74 g,
5.5 mmol ) and DI EA (dii sopropyl /u am ne) (2.38 ni,
13.7 mmol ) in DMF (N, N-di _gy 5rmam de) (40 nl) was
slow y added the )

N -tetrPa yl ur oni um

benzotri azol -1 -y , '
hexaf | uor ophosphg lHBTLD (2.089,15.47 mmol ) in DW
(lo nL). After stiTring at roomteaperature for 3
hours, ~the producg was extracted nmet hyl ene
chloride (2 x 100 nt). -The combi ndk Qﬁéic | ayers
wer e successively washed with a sat ed aqueous
sodi um bicarbonate solution (3 x & mater
x 50 mL), dried over sodium sulfate, f|| and
concentrated in vacuo. Flash chronatography (Nbrck
Silica gel 60, 70- 230 nesh, using ethyl acetate as
a) Bree;mamonbf ar@aﬂo&a—(&dodd—phenﬂamnqyﬂamﬂw avdd 8thyl ester and (E)-2-

b d.di 789
G B od RSB AR 299 B stirar at | on of

6- f or nmyl - 4- net hoxy- qU|noIine 3- carboxyllc acid
dinmethylamde Owe OOHN 20 A 'm xture of
6- i odo- 4- net hoxy- qui nol i ne- 3-caroxylic acid

di net hyl am de (exanpl g EtO
| @ N

N
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-4-0xo0-1,4-dihydro-quinoline-3-carboniirile

O

Iz
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lob) (1.27 g, 3.57 mmol), trethylamne (1.23 nm, 8.93
mmol ), di phenyl propyl phosphi ne (dpp, 81 uL, 0.36

Wn2806/002828 pal | adi un{11) acetate (8o ny, O0.36PaWBIPRISH06806
dryN, N-di net hyl f ormam de (20 gb) in pressure tube was
stirred wunder carbon nonoxide at 75 psi at room
tenperature for 1o mn. After addition of 25

Amnixtese,0fdZ)-gneyanp-S44ipdo-pheayleminp)-achdicreicd ethyl ester and (E)-2-

g T RO B SRR RIS Pk (o Toa g & .44 moD

int_l_dipheﬁyﬁgﬂmrg%bmmm W‘nlﬁ 1efhese athbo?C fir 1(2&_1.&1?'&61%0@515%1% ether was

| or nic a rs . were successi ve wasne .
a@d@n %§e§gﬂ§ Nﬁsé%ﬁﬁﬁfﬁ@dl}’y E@@iOQnWBﬂé%dCb@%eﬂtbe’é%ﬂl@ firied to obtain 6-
. 2 P .

ol L oksf BB ifinGlald 5L CABaNRR R0 A 5506 i a Bk solid. LC-

MiS iy e ey (MED. concentrated in vacuo. Flash
chr omat ography (Merck Silica gel 60, 70-230 nesh,
0% 40% et hyl acetate in hexanes in 30 m n) afforded
c)@&gmimﬁﬁbwaﬂwd@ﬁmi%@ﬁﬁe@&mmﬁe acid
di met hyl am de as a white solid. LCMs nle 259 (MH). 5
d) Preparation of _
4- met hoxy- 6- [ 4- oxo- 2- (( 1R, 2S) - ZCphenyI -cycl opr opyl am n
0) - 4H
t hi azol - (52) -yl i denenet! G
acid di nmethyl am de w'~ N 30 NO 10 Simlar
procedure as described in afpl e/i g was used,
starting from 6-fornyl-4- N
nmet hoxy- qui nol i ne- 3- car boxyl i ¢ aci d di net hyl am de
(exampl e 9¢) and 2-((1R 2S)-2-

eN 3- car boxylic

A Blienire of & RRICR:RM, AQh Y i AGRITBne e chermile (bfambR 14b)

gi ve 4-net hoxy- 6-[ 4- oxo- 2- )
(100 g, 0.34 mol) in phosphorus oxychloride (300 mL) was refluxed under N2 for 7

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 wiih 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

X ~CN

-~

N

To the sﬁspension of 4—chIoro—6—iodo—quinoline—g;carbonitrile (example 14¢) (148,
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



((1R, 2S) - 2- phenyl - cycl opr opyl am no) - 4H-t bi azol - (52) -yl

i denenet hyl ] - qui noline-3 15 carboxylic acid .
walzeosioomskan de. LC-MS me 473 (MH). WO 2006/ OR28R282005/006806

PCT/ EP2005/ 006806 47 Exanpl egi i

4- Met hoxy- 6-[ 4- oxo- 2- (( 1R, 2S) - 2- phenyl - cycl opropyl am n

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

byfilicektivametklydd withi water nrd W%@bthmq—&h@qﬁshbﬁb-qumoﬁne-g—

af bl (18 o fonS s & yefloty sold. LG-Ms2n/e 525 (e °

4 met hoxy- 6-[ 4- oxo- 2- ( (1R, 2S) - 2- phenyl - cycl opr opyl am n
0)-4H
e)tﬁrem@tiop@i)q:cwhiomﬁefmanuiquﬁim@s'rmb@nita‘leboxy| ic

acid nethyl ester (exanple 1, 20 ng) acetonitrile and
o water was added 1 N HC aqueous solution. The solution

was 10 Iyophl lized fromto give OEt

4- met hoxy- 6- [ 4- oxo- 2- (f)ﬁ

cycl opropyl am no) - 4H

nemet hyl ] - qui no
d hydrochloric
salt. LCGM me 460 (N+H). xanph€& 12 15
4- Et hoxy- 6-[ 4- ox0- 2- ((i R, 2S) - 2- phenyl - cycl opr opyl am no
)-4H-thi azol - (52)
yl.i denenet hyl ] - qui nol i ne-3-carbonitrile WO
A igere obgzsharg- dgmr@@ﬁmam %lmlﬂs(egmwbrﬁ 8, 20

- mifgfl BOKARHAE (b uit] SPhlAED eIy bBoSSAAE S, 0.25 ul, 1
10  mmol) and palladium(I¥) acetate (0.22 g, 1 mmol) in dry N,N-dimethylformamide

- (120 mL)} in pressure tube was stirred under carbon monoxide at 75 psi at room
tempera’ture for 10 min. After addition of trihexylsilane (14 mL, 40 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 ethyl acetate (2 x 200

15 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 concenirated in vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 5%-40% ethy! 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

20 227 (MH%Y).

f) Preparation of 4-ethoxy-6-[4-oxo-2-thioxo-thiazolidin-(5Z)-ylidenemethyl]-
‘guinoline-3-carbonitrile

o)
N
s=<
ST
OEt
Nxen

25
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ng, 0.3 mmol) and

2-( (1R, 2S) - 2- phenyl - cycl opr opyl am no) -t hi azol - 4- one
WOeeaioes2s if, 70 ng, 0.3 nmol) in toluene (2 BCI/ER2WS/006806

added benzolic acid (3.5 ng, §203 nmmol) and

pi peridine (35 uL, 0.03 nmol). The m xture was heated

to 150C by microwave 5 for 20-mn. After cooling to

@sﬂﬁge@ﬁmrdtmeﬁuoxy%fmyltqumehn@ﬂk@abemtbk (example 14e, .13 8, 5

o BB TR iouhit B O o L anhycirous

to@t?zéfr@@m%hpﬂ?ﬁ adﬁedg@hfdfmbﬁmm atdtard @77 8§, ROmihdl). The mixture was
e 0OX -
s ungen refbiy @%Sﬂm@%llg)*ﬁ? ByR Aepeyature, the solid wes

B . PR A oo

oﬂxaﬂbim;q—ﬂnazohdm{sZ)-yhdenemethyl] ~quinoline-3-carbonitrile (1.7 g, 100%)

aﬁagﬁqgfs?é QZB{??M%%?}E QYIQI&?*))Wl phenyl - et hyl am no) - 4- ox

yl i denenet hyl ] - qui nol i ne-3-carbonitrile 15 /OHNO \

N~/ HS N Simlar procedure as described in exanple
2)iyeparationeef, 4@Mr£ﬁ2wethybuﬁanwk4 =~0-4H-thiazol-(52)-

QU ol | (- 3- C LErile (exanpl e 14e) and
YI@P%B%E%%@@%%%}E%% et hyl am no) -t hi azol - 4- one
(exanple 3a) to give 4-ethoxy-6-[2-((R)-2-hydroxy-I -
phenyl - et hyl am no) - 4- oxo- 4H-th| azol - (52) -yl i denenet hyl
] - qui nol i ne-3-carboni{ril eN— e Vs W 445 (MH). WO

2006/ 002828 PCT/ EP200 806 49 Exanple 14
4- Et hoxy-6-[2-[2-(3-fl uor nyI) et hyl ani no] - 4- oxo- 4
H-t hi azol - (52) -

To the suspension of 4-ethoxy-6-[4-oxo-2~thioxo-thiazolidin-(5Z)-ylidenemethyl]-
guinoline-3-carbonitrile (example 14f) (1.7 g, 5 mmo}}, 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)-ylidenemethylj-quinoline-g-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)-ylideneihethyl]~quinoline—3-carbonitri1e

The suspension of 4-ethoxy-6-[2-methylsulfanyl-4-oxo-4H-thiazol-(57)~

~ ylidenemethyl}-quinoline-3-carbonitrile(example 14g) (71 mg, 0.2 mmol), m-



yl i denenet hyl ] - qui nol i ne-3-carbonitrile p NS | /| F
CEt 5 CN a) Preparation of

WO 20864042828 - ( 4- i odo- phenyl ami no) -acrylic acid ePOEP2005/006806
ester and (E)-2 cyan-3-(4-iodggphenyl am no)-acrylic
acid ethyl ester 0 EtO \\ ,1--CNNJ 10 HA
m xture of 4-iodoaniline (1llo

Thegnephensictiyamaes afouk ot2a mmcqlgang?) cfnm£§0p§&eh ylamine) (0.11 |
P g g REIS S U 06 R g
ol o i A0ty g, i
bit of aceteniy Esm%an WYJMW@% g¢l 60npB0O-400
L Y i
(3ﬁﬂ‘eom4§h¢mﬂ)-)eth3)1mmuﬂa4mme¢H€th1azol~(5Z)—yhdenemethyl] ~-quinoline-3-

copRiRlG (hie260%) 05 E8t Rk ERdbb ouba oy ® 447 OFecs.”

Example 15
10 6—[2-Amino—4-oxo-4H—thiazol-(5Z)~y1idenemethyl]-4—ethoxy—quinoline-3-
~ carbonitrile

)

N
H2N——</S

OEt

N
X"cN

15  To the suspension of 4-ethoxy-6-formyl-quinoline-3-carbonitrile (example 14€) (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
20 . 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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20

so A m xture of

(2) - 2-cyano- 3- (4-i odo- phenyl am no)-acrylic acid ethyl
W@3g00s/00282¢81 (E) - 2- cyan- 3- (4-i odo- phenyl am no) - BCTEP2005/006806

acid ethyl ester (exanple i4a, ]%50 g, 0.44 nol) in

di phenyl et her (1500 nL) was re% uxed at 260C for 12 h.

After cooling, ether was added. The solid was

col lected by filtration, waxheglswéh ether and dried
to obtain 6 5

i 3d8-(3-Busra-pheayhyaibslaguinabisritdemelroonstsrmethyl-nyazpl-2-yD)-
, 859 sehrd (795 <

g, 8509 a5 @ BhAGHinON I mdd(5ke PR abdHbne)

4-chl or o- 6-i odo- qui nol i ne-3-carbonitrile CI yCN XN

10 A m xture of 6

- 6-1 0odo- 4- oxo- 1, 4-A1hydr o- qui nol i ne-3-carbonitrile
* #, 0.34 nol) in phosphorus

(exanpl e 14b) F

oxychl ori de (300 was refluxed under N2 for 7 h.
After cooling, the solwept wag ur'-ved by rotary
evaporator and then by the ol 15 punp. Sat. sodi um
bi carbonate (200 nL) and #ce*watgr were slowy added.
The solid was collected by fritrgtion, washed with
sat. sodi um bi carbonate, water dried to obtain
4-cbl oro-6-i odo-qui nol i ne-3-carly rile (58 g, 98%
as a yellowsolid. LCGCMS nme 3 ) . 20 d)
Preparation of
4- et hoxy- 6-1i odo- qui nol i ne- 3- car borj
To the suspensi on of X
4-ch|oro-6-iodo-quinoIine-3-carbonitriIe\(e npl e 14c)
(149, 25 0.039 nol) in anhydrous et hanoN~#80 m.) was
added sodi um et hoxide (4.16 g, 0.07 nol). The m xture
was heated to | ooC under a pressure tube and stirred

a)fBrepheation of AF4@ANEG@RbDAG-2LOne hoddchimedeat ure, the ice
wat er was added. The. solid was collected WD

2006/ 002828 PCT/ EP2005/ 006806

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 temperatﬁre 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)-carbamice acid tert-buiyl 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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51 by filtration, washed with water and dried to

obt ai n 4- Et hoxy- 6-i odo- qui nol i ne-3- carbonitril (12 g,
wWQ20a6/002328 yel l ow solid. LCMS me 325 (M) . BET/EP2005/006806

Preparati on of 55

4- et hoxy-6-fornyl -qui noline-3-carbonitrile 5 OR OHC

f \ CN N A mxture of

b)@mphmthﬁeﬁ @d@dampmetho‘xg—ciinnahh@@ktarbbﬁylﬁemam@ze)xb@hopyl)—

20 mol), trethylamne (6.9 nL, 50 nmol),

%%enylpropylphosphlne (dpp, 0.23 uL, 1 10 nmol) and
pal | adiunm(l1) acetate (0.22 g,1 mmol) in
dryN, N-di met hyl f ormam de (120 nlL) in pressure tube was
stirred under carbon nmonoxi 8@t 75 psi at room
tenperature for 1o . addi tian of
trihexylsilane (14 ] tiNe xture was then
stirred under carbon 77 pspy at 8oC for 3
h. The reaction was a flto cool to 25C and then
extracted wth ethyl acetate (2 x 200 15 nlL). The
conbi ned organic | ayers were successively washed with

TR RS, R AR R RO APRb e B B rdriple 1) (4

uwhﬁﬁélg, 1-ﬁtﬂ1h@r;ﬁ aﬁ-@doﬁ@hwaichmmb @% gcge 5 xﬁhﬁﬁﬁ HOBt (1.97 g,
chr omat ogr.aph éd rck Silica gel

145A0D anAy LI liseoprapy Teiniasthe) (@i 45 Bamopld s DMF (N,N-

Hgﬂv% E% l(%i[%] @W%W%%ﬁ@ éf @Lbé:gz@nazol—l—yl-

N,N Hbﬂf’-&ttlrmeﬂiyluromum hexaﬂuorophosphate (HBTU) ({ls 5§, 14.6 mmol) in
[ -yl nmet

DW@S oréﬁ) gﬂgiqiﬁgﬁ%hg_ gégﬁ&éﬁ%%ﬁ%é 9[1 e pro uct was
extracted with methylene chloride (2 x 300 mL). The combmed organic layers were
‘successively washed with a saturated aqueous sodium bicarbonate solution (3 x 150
mlL) 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-
propyb)-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-y])-quinoline

| OMe f}i—"\>\

= 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)-
triethylammeonium hydroxide, inner salt) (2.0 g, 8.5 mmol) in THF was heated to
15600 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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25 CN WD 2006/ 002828 PCT/ EP2005/ 006806 52 The
suspensi on of
WA 261002898 6- f or myl - qui nol i ne- 3-carbonitril e (cERCIPPBOS/006806
roe, 1.13 g, 5 mmol) and rodgbm ne
(2-thioxo-thiazolin-4-one) (l.o g, 7.5 mmol) in
anhydrous toluene (50 nl) was added ammoni um acet at e
he(xaneszugso llmlnﬂrﬁﬁO)‘dedT fnﬂodm-)qt-meﬁlmss{s-tmeﬂ)@'ﬂouaztﬂf 2-yl)-quinoline

O] ool atindy @B%ﬂﬁ Rieab7 i bened w ino
d)REreparation sEmEong kgf@ﬁie@hﬁ =aher¥-A)-hfiinoline

0x0- 2-t hi oxo- thlazo i di n- (
yl i denenet hyl ] - qU|noI|ne 3- carbonltrlle (1.7 9, 100%

as a grey solid. LCM nife 34%%@!—#};}‘ ) Preparation of

4- et hoxy- 6-[ 2- net hyl sul f anyl H\ hi azol - (52) - 1o
yl i denenet hyl ] - qui I e O CEt
To the suspensi on of
4- et hoxy- 6- [ 4- 0x0- 2-t hi i azol i di n-(52Z) -yl i denenet
hyl]- 15 qui noli ne- 3- carbonit N e (exanple 14f) (1.7

g, 5 nmmol), iodonethane . (0.62 nm, 1o nmol) and D EA
(diisopropylethylamne) (1.7 ni, 10 mrol) in anhydrous

A githane bf 6(13&oiﬂ=)neth5x38§}(rsf-ﬁiétl%ﬂ—d)@@@]}ﬁ-@m]3 hiioline (ERdmple 16¢)
24 h. After di ng hexane nL), the soI id was

(493 M ds ol reihylargine Gﬁmﬁn@ﬂo\& 3hmreel)ipheaylpropdphosphine

(B L 3 R B AR Ml Ty abortB, S b S dry v

dlmeﬂ)ylﬁfrhm:rxm’ké (ro Iﬁm a Ilalf'essml'e t;fzbe was 4slt_1|_rred under carbon monoxide at
4- -6-[2- a - 4- 0X0 . .

75 et SO B BE RO, Al i of wihergigilope (L0t mL, 2.68

mméY), the ﬁﬁ;‘i‘ﬁuré‘%ﬁ theh s8Wedalddr catferMBoibiddaf 76\idt ht BdoC for 5 h.

Prepar ation of

The reattioy was hHojed (6 codliorzs°Srandihen extpcted with clhybasetate (2 x
1°?§%ﬁ'ﬁﬁ% Sﬂ@gﬁ?ﬂ?ﬁ&a&m lagers were sugeassively wasghed with a satarated

aqueous sodium bicarbonate solution (3 x 50 mL} and water (3 x 50 mL), dried over

sodium sulfate, filtered, and concenirated in vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, 0%-50% ethyl acetate in hexanes in 30 min) afforded 6-
formyli-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

N 8]
el
S

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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The suspensi on of
4- et hoxy- 6-[ 2- net hyl sul f anyl - 4- oxo- 4H-t hi azol - (5Z) -

WO REHABARt hyl ] - qui nol i ne- 3- car boni t ri | e( exanpP&I/LBZPP5/006806
(71 nmg, 0.2 mmol), m WO 2006/ 62828 PCT/ EP2005/ 006806
53 fl uorophenyl ethylam ne (28 ul, 0.22 mml) and D EA
(dii sopropylethylamne) (0.11 nl, 0.44 mmol) in
acetonitrile (2 m.) was stirred under at 80oC for 4 h.

0 85 Fia U B T AR RIRE M e T PO P o methy-
omel—gmlj quimlﬁnﬂ -y -oeeth-(B)-3%desdl-timicdgl-aply (Merck
Silica gel 60, 230-400 5 nesh, 0% 5% et hanol in
met hyl ene chloride in 30 m n) af f or ded

Sif B etk oo g e 8 s e st o s fopm4-
maﬂm@(M@ﬂmhomﬁo]—rmyB—qmmlhmﬂ@mm[ﬂe 1 6d), gl 2-65 Fuoas-phenyl)-
tﬁﬂarrgn eila!z&\i\.leg-%%lel (gkan%ﬁew%ewbeendégﬁc gnNng)lpenEé%%g%l) egi\}er a-[2-(3-
. = ! - I in-6-
Gk e Ao 44Ty SSISP o
yijfeth- @rslide idgnplHypen-4pne. LC-MS m/e 489 (MH).
4- et hoxy-6-fornyl -qui noline-3-carbonitrile (exanple

14e) (45 ng, 0.2 mmol) and pseudot hi ohydantoin (35
ng, 0.3 mml) in acetic acixhmipglentr) was added sodi um

et at m xture ,he ted to
Pt [4sz [ﬁPmmc%aﬂmﬁgnﬂbmla?a-ﬂ rL%Z)-Yflﬁl@nemethﬂ}
i ce water was added. 1 Iect ed by
filtration, washed w gﬁﬁmﬁ?ér a t?g%l Fl ash

chr omat ogr aphy (Merck 20 Silica gel 60, 230-400 nesh,
0% 5% net hanol in khyl ene chloride in 30 mn)

af f or ded N\

6- [ 2- am no- 4- oxo-\¥H-t hi aaol -
Xy-qui nol i ne-3- carbdnitr {i'ée\(3Q_ng,
yellow solid: LC-MS nle 445 (RHH)N

yl i denenet hyl ] -4-etho
47% as a |light

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(57) ~ylidenemethyl}-quinoline-3-carbonitrile
{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?*).



10

WD 2006/ 002828 PCT/ EP2005/ 006806 54 Exanple 16 $

2-[2-(3-Fl uoro-phenyl)-ethyl am no] -5-[ 1-[ 4- net hoxy- 3-(
WO-26/189828 oxazol - 2-yl ) - PCT/EP2005/006806

qui nolin-6-yl]-nmeth-(2)-ylideg8]-thiazol-4-one F N O

N/ HN-1 p N 5 a) Preparation of

1- am no- propan-2-one hydrochloride HZN'--r HC O

10 To the sol ution of Boc-Examplea8ieinreb anide (io g,

oF ol oy, Yo Wilaratt SRR LB (o Ra el Bl (52)-

t ol uene/ THF ( 72 yhideAenethyd]-yuiblind SPeafhoniede under

N2. After addition, the mxture was stirred at room
tenperature for over night. After addi ng aqueous 1.oN
15 HO solution (15 nL) at ooC, the product was
extracted with e acetate (150 nL). The organic

| ayers were succe /fely washed with water (150 niL),
dried over sodium Syl fate, filtered and concentrated
i n vacuo. Flash chrore rck Silica gel 60,

70- 230 nesh, 0-30%4et hyl Naa%ate in hexane in 30 mn)

af forded (2-oxo-propyl)-Har
ester (6.99 g, 88% . as colo
(2- oxo-propyl)-carbam c acid tert
mg, 40.4 mmol) was added 4

lesg oil. 20 To

-butyl ester (6.99

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—z-phenyl—ethylamino)-4—oxo-—4H—thiazol—(5Z)?ylidenemethyl]'-quinoline—g_—
carbonitrile. LC-MS m/e 445 (MH™).



N HCl in dioxane (120 mL). After stirring 12 h and

renmoval of the solvent, ether was added. The solid
WR2806492828ct ed by filtrati on and washed w t h ePREEP2098/006806

dried to give 1-am no-propan-g one hydrochl oride

(4.51 g, i00%. WD 2006/ 002828 PCT/ EP2005/ 006806 55

b) Preparation of:

6- i odo- 4- met hoxy- qui nollne aggiboxyl i ¢ aci d

H RGP o R S et R fine P s gk pol-4H Ahiazol-

acid (exanple HeSemetd1 2 quinoline-3-carbonitrile
nmol ), 1- am no- ap?%p}gn ong%r?grochl or‘lo’de (3.94 g, 36.5

mol ), HOBt (1.97 g, 146mm|)and Dl RA

(di i sopropyl ethyl aine) (8.5 nL, 48.8 mml) in DVF
(N, N- di net hyl f de) (ioo rrL) was sl owy added the
solution of O en triazol-i-yl 10 N, NN;

N -tetramet hyl uronj hexafluoroph&sphate (HBTU)

(5.59,14.6 mmol ) i 1o fter stirring at
room tenperature f 2 hoy 7 tHe product was
2 x 300 mL). The

extracted with nethyl ene cHl orges
conmbi ned organic |layers were succgssively washed with
a saturated aqueous sodi um bi carbggate solution (3 x
150 nl) and water (3 x 150 nL), [dri@d over sodi um
-sulfate, filtered, and concentra 15%vacuo. Fl ash
chromat ography (Merck Silica gel 69 <230~1esh,
0-10% MeCH in  nethyl ene chloride) yaf f gr ded
6- i1 odo- 4- met hoxy- qui nol i ne- 3- car boxytc ggi d (2-oxo-
propyl)-amde (1.63 g, 33% as a yellow gblid. LC M
me 385 (MH). c) Preparation of
6- i odo- 4- net hoxy- 3- (5- et hyl - oxazol - 2-yl ) - qui nol i ne
20OV N--1 N

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), 4-trifluoromethyl-pyridin-2-ylmethylamine and DIEA to give 4~

ethoxy—ﬁ—[4-0x0-2—[(4—triﬂuor0methyl—pyridin—2—ylmethy1)~amino]—4H-thiazol—(5Z)- '
ylidenemethyl]-quinoline-3-carbonitrile. LC-MS m/e 484 (MH*).
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15

- psi at roomtenperature for 1o

A m xture of 6-io0do-4-nethoxy-quinoline-3-carboxylic
acid (2-oxo-propyl)-amde (exanple 16b) (1.3 g, 3.38

Wehadi6j002838 Bur gess Regent ( (et hoxycar bonyl sul PEHEPR05/006806

25 triethyl ammoni um hydr oxi degoi nner salt) (2.0 g, 8.5
mmol ) in THE was heated to 1500C for 15 mn by

m crowave. The sol vent was renoved by rotary

evapor ator. Flash chronmatEsgmpleyaq Merck Silica gel

RS R e e anR o AT L5 sFienemethyl]-

af for ded qumolme—g-carbomtrﬂe
6- i odo- 4- met hoxy- 3- ( 5- et hyl - oxazol - 2-yl ) - qui nol i ne

(0.49 9,40% as a white solid. LCGMs me 367 (MH). d)
Preparation of

6-f or nyl - 4- met hoXy=3- ( 5- et hyl - oxazol - 2-yl ) - qui nol i ne
OHC V& N-' 5 N )L'xture of
y- 3-

6- i odo- 4- net hox hyI oxg&ol - 2-yl ) - qui nol i ne

(exanpl e 16¢) (492 ny, Dl ), trethylam ne (0.46
m., 3.35 mmol), dlphenyng"'g&lm osphi ne (dpp, 31 uL,
0.13 mml) and pal | adi un(l 1) Sacébpte (31 ny, 0.13
mrol) in dry N, N 10 dinmethyl formapide (20 nL) in
pressure tube was stirred under ~pon nonoxi de at 75
After addition of
trihexylsilane (1.01 nL, 2.68 nmp ewA Xt ure was
then stirred under carbon nonoxi de aﬂ 75 psi at 8oC
for 5 h. The reaction was al |l owetR{g~spo0l to 25C and
then extracted with ethyl acetate (2 x HlOo m.). The
conbi ned organic |layers were successi veNy washed with
a saturated 15 aqueous sodi um bi carbonate solution (3
x 50 nmL) and water (3 x 50 nL), dried over sodium

Slﬁﬁl'af %E'Scedfu'ré E@ ﬂ@%ﬁlﬁéﬂtl & &@B %s'd%e& aétﬁﬁ:mgcf@‘ﬁh 4-ethoxy-6-

hr oimat o 230 nes

| Ca
[26!2@’35@8 m—a&thludds&)egldenem@thﬁllrnumqlma:isd:admmtrﬂe

O e e R

mﬂvﬂ)a&l—l%ﬂ%thﬂahimﬁ)-qf—oxo-4H—thiazol—(5Z)—y1idenemethyl]-quinoline—3-

(,3-f Luar.o- phen h?l_H%Shyl am no] -t hi azol -4-one N

calzbomtrﬂe LC-MSm/e 41

Example 21

4-Ethoxy-6-[4-oxo-2-[ (pyrazin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl }-

quinoline-3-carbonitrile

N
A\

N
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5F 25 Simlar procedure as described in exanple if
was used, starting from 2-(3-fl uoro-
woReneppIs2et hyl ani ne, rhodani ne PCT/EP2005/006806
(2-thioxo-thiazolin-4-one) ang DIEA to give 2-[2-(3-
fl uor o- phenyl ) - et hyl am no] -t hi azol 4-one. LC-Ms nle
239 (MH). WD 2006/ 002828 57 PCT/ EP2005/ 006806 f)
Sﬂﬂ‘ﬂ%@ @ﬁ"@éddﬂi}e ak descnbed in example 14h was used, starting from % ethoxy-6-
Fluoro phenyl ) -eth m noj - 5-[ 1-] 4- net hoxy-
[25mﬁ{=h Hfanyl-4-oxo-4H-thiazol- ng)—yhdenemethyﬁ qumolme~3»—carbomtr11e

S e S S

[@mﬁhﬁﬂdflm?tslﬁsﬂl-hﬁ:g?b] qﬂ—ﬁlﬁﬁzzalr(}g;z)-@li_den?meﬂ%yl]-quillmline-:g—
t hoxy- net a -Z- -qulrnolin (exa e
caifopiels. Lo m/%é%ﬁ%éﬁw yoy P

et hyl am no] -t hi azol - 4-one (exanpl e 16e), benzolic and
- piperidine to give 2-[2-(3-
Fl uor o- phenyl ) - et hyl am no]mnlgm met hoxy- 3- ( 5- net hyl

- oxa ui n
o) RS e Bitnidiar2 pR v epo ko -thigpol-(62)-
('VH+) 10 Exanpikddnemethyl]-quinoline-3-carbonitrile

4- Et hoxy- 6- [ 4- 0xo-2-[ (pyridin-2-yl nethyl)-am no]-4Hth
i azol - (52) -ylidenenethyl]- quinoline-3-carbonitrile N
O N_<SO NIy N Simlar procedure as descri bed
in exanpl e 14h J-%gd\statl @ from 4- et hoxy- 6-
‘[ 2-met hyl sul fan - OXO0- 4H- ol - (52Z)-ylidenenet hyl ]
-qui nol i n-3-carbo erle xa pl e 149),

(pyrldln 2-yl met hyl) - an1ne afid DNEA to give
4- et hoxy- 6-[ 4- oxo- 2-

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylideremethyl]-quinoline-g-carboniirile
(example 14g), pyrimidin-2-ylmethylamine and DIEA to give 4-ethoxy-6-[4-oxo-2-[(
pyrimidin-2-ylmethyl)-amino]-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-
carbonitrile. LC-MS m/e 417 (MH?*).
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[ (pyridin-2-ylmethyl)-am no]-4Hthiazol -(52)-ylidenene
WORNG002RB nol i ne-3 carbonitrile. LG M5 nl e 416PCHMEP}005/006806

WO 2006/ 002828 PCT/ EP2005/ 006836 58 Exanple i8

4- Et hoxy- 6-[ 2- ( 2- hydr oxy- 2- phenyl - et hyl am no) - 4- oxo- 4H

-thiazol -(52)- ylidenenethyl]-quinoline-3-carbonitrile

NO HOHs \ N 5 N S mEgmpk dure as descri bed
ine l e i4h was used,startlnc¥r.om4-ethox-6-

[ 2- ngrafr%q(%arl? Oﬁ-mmﬂneﬂﬂ-aww)ﬂww&%ﬂmww)-
- qui nol i ne- 3 I thle : i Q) i

2- hydr oxy- Zg‘gﬁg}r{/éﬁ{%%gglﬁg?nﬂln%?gﬂghglﬁ%t %aI‘BIOI\}létI'ﬂe

4-ethoxy-6-[2-(2 10
hydr oxy- 2- phenyl - et hyl am no) - 4- oxo- 4H-t hi azol - (52) -yl i
denenet hyl ] - qui ngrime-3- carbonitrile. LGM nme 445
(MH+) WO 2006/ 00828/ PCT/ EP2005/ 006806 59 Exanple to
4- Et hoxy-6-[ 4- oxXON2<[ [4-trifl uorotgnst hyl - pyri di n-2
-~ yl met hyl ) - am no] - 4H tyhi|zol - N

(52) -ylidenenet hyl ] -guin _i_<é-3 carbonitrile FFF N
"-N NS

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), 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)-ylidenemethyli-4-

. ethoxy-quinoline-3-carbonitrile. LC-MS m/e 466 (MH?*).



Nfl 5N Sinmlar procedure as described in exanple
rdah was used, starting from 4-ethoxy- 6-
WP2006€00282B sul f anyl - 4- oxo- 4H-t hi azol - (52) - yl i dePeTVEPPE/P6806

-qui nol i ne-3-carbonitrile (e | e 149),
4-trifluoronethyl-pyridin-2-ylmethylamne and D EA to
give 4 to

et hoxy- 6- [ 4- oxo- 2-[ (4-tri f Examnplesdyl - pyri din-2-yl meth

l.) -an no] - 4H t.hi azol - ( - . . e
TSR bRy R e el emnlsmotideaemedill 4ngtboxg guinoline-
(Mt). WO 2006/ 002828 PCTLER2B88#Af6806 60 Exanpl e 20
4- Et hoxy- 6-[2-(2-im dazol -"1-yl - et hyl am no) - 4- oxo-4H-th
i azol - (52Z) -yl idenenethyl]- quinoline-3-carbonitrile N
NO "--~HSN- 5N Sinilar grocedure as described
i n exanpl e 14h was used, art'ing from 4-et hoxy- 6-

[ 2- met hyl sul fanyl -4-0 i azol - (52)-ylidenenet hyl]

- qui nol i-.ne- 3-carboni tfi st
2-imdazol -1-yl -et am ne and|DI EA to give
4-ethoxy-6-[2-(2 io

i m dazol - 1-yl - et hyl am no) - 4-
enet hyl ] - qui nol i ne-3- car bont
(MW . Exanmple 21
4- Et hoxy- 6-[ 4- oxo- 2-[ (pyrazi n-g=yl et hyl )-am no] -4H-th
i azol - (52)-ylidenenethyl]- 15 ¢

H-t hi azol - (52)-yliden
e, \ 5. me 417

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-g-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 J-4-
15 ethoxy-quinoline-3-~carbonitrile

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
20 [2-methylsulfanyl-4-0xo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile
(example 14g), 2-(2-methoxy-ethoxy)-ethylamine and DIEA to give §-[2—[2-(2-



NO -NHS N W 2006/ 002828 PCT/ EP2005/ 006806 61

Simlar procedure as described in exanple 14h was.
WO2006/063828r t i ng from 4- et hoxy- 6- PCT/EP2005/006806

[ 2- met hyl sul f anyl - 4- oxo- 4Ht higazol - (52) -yl i denenet hyl ]

-qui nol i ne-3-carbonitrile (exanple 14g),

pyrazi n-2-yl met hyl am ne and DI EA to give
rmthommﬂlcﬁyﬂ-éﬂgﬁmﬁio]—4~0x0-4Huth1azol-(5Z)~yhdenemethy1] -4-ethoxy-

| -(52)-ylid
R I A VAt
: (M—|+) Exanpl e 22
4- Et hoxy- 6-[ 4- ox0- 2-[ (pyri m di n-2-g| nmet hyl ) - am no] - 4H

t hi azol - (52)- yli denenet hykka i ne-3-carbonitrile

s ol Sl B RS S Be o

[ 2- met hyl sul f anyflidéneretdyl-dhiediie-§Zdybotitndienenet hyl |
-qui nol i ne-3-carbonitrile 15 (exanple 14g),

pyri m din-2-yl nmethyl ami ne and DI EA to give
4- et hoxy- 6-[ 4- Oxo0;

pyrim din-2-yl
t hyl ] - qui nol i ne-
WO 2006/ 002828 P

e

10  Similar procedure as described in example 14h was used, starting from 4-~ethoxy-6-
.[4-0x0-2—thi0x0—’rhiazolidin—(5Z)—y1idenemethyl]~quin01ine-3~carbonitrile (example
14g), (tetrahydro-pyran-4-ylmethylamine and DIEA to give 4—Ethoxy*6-[4—oxo—2~
[(tetrahydro-pyran-4-ylmethyl)-amino}-4H-thiazol-(5Z)-ylidenemethyi}-quinoline-
3-carbonitrile. LC-MS m/e 423 (MH?*), | |

i5



Exanpl e 22

6-[2-(2,2-D fluoro-2-pyridin-2-yl-ethylam no)-4-oxo-4H
WO 20692828 (527) - PCT/EP2005/006806

yl i denenet hyl ] - 4- et hoxy- qU| nolggne- 3-carbonitrile N F

NO F N/ ~S\I o~ NzZII I% Simlar procedure as

descri bed in exanple 14h vvas used, starting from

4-et hoxy 6- Examplezz

]%[HP %%fo%g-r@m%z&:%y A7 1 ﬁ%{lg&igg ¥h1 n(%%? y?%liell_lemethylj-

2, 2-di fI uor o- 2- pyri di Quﬁ@{hfeeﬁl&}@dﬂlﬁﬂeand DIEA to
give 6-[2-(2,z 10

Di fl uor o- 2- pyri di n- 2-yl - et hyl am no) - 4- oxo- 4H-t hi azol - (
5Z) -yl i denemet hyl ] 4@4- et hoxy-qui nol i ne-3-carbonitrile.
LC-M5 mfe 466 ( )\> WO ZOOGKl 002828 PCT/ EP2005/ 006806
63 Examly 24 y

6-[ 2- Q/cl opr opyl anitho- 4-fXO\ 4Ht hi azol - (52) - yl i denenet
hyl ] - 4- et hoxy-qui noline- 3-cdrbdgitrile N O H-/ 4S N
5 Simlar procedure as describedlin exanple 14h was
used, starting from 4-ethoxy- 6-
[ 2- met hyl sul f anyl - 4- oxo-4H-t hi &
yl i denenet hyl ] - qui nol i ne- 3- car b®g

‘Simijlar 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), thiazol-2-ylmeihyl-amine and DIEA to give 4-ethoxy-6-[4-oxo-2-

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

_ Example 28
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-{2-(2-methoxy-ethoxy)-
15 ' ethoxy]-quinoline-3-carboniirile

‘20 a) Preparation of 6-ido-4-{2-(2-methoxy-ethoxy)-ethoxyl-quinoline-3-carbonitrile
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15

20

(exanpl e. 14g), cycl opropyl am ne and DI EA to give
6-[ 2- Cycl opr opyl am no-4-oxo 10

WaH0q6Hi028281 - (52Z) - yl i denenet hyl ] - 4- et hoxy- qui noPCHAEP26084006806
rbonitrile. LGMS me 365 (Mgg) Examlp a 2S
6-[2-[2-(2-met ho)y-et hoxy) - et hyl am no] - 4- oxo-4H-t hi azo
| -(52)-ylidenenethyl]-4- 15
et hoxy- qui nol i ne-3-carbonitrile 0 --<j ns \' I O/
NN N Simlar procedure as described exanple 14h
was used, starting from 4-ethoxy- _Jékqj
[ 2- net hyl sul f anyl - 4- oxo-4H-t hi azgl - (52) - yI|denenethyI]
-qui noline-3-carbonitrile (exanple 14g),
2- ( 2- met hoxy- et hoxy) - et hyl an¥ne and DIRA to give .
6-[2-[2-(2 WD 2006/ Q2828 EP2pP5/ 006806 64
nmet hoxy- et hoxy) - et hyl 3 ] ®Xx0- 4Ht hi azol - (52)-ylid
enenet hyl ] - 4- et hoxy- 3-carbonitrile. LC M
me 427 (MH+). Exanple 26 5 N
4- Et hoxy- 6- [ 4- ox0- 2-[ (tetrahydro- pyran-4-yl net hyl ) - am
no] - 4Kt hi azol - (52) -

T {HRNGTR P ertyb 8 26T A RBRIRY LR (o, 5 pir. 8.4 et in DMF

(1oasL)wesiaddedssding hydridd (@pbgy b- zﬁl-nmol) After stlrnng at room

tefRePAES FHRoH PR & loarapaine gypibonttife texatpte 1491 og, 3.8
mfﬂc%} Wﬁ@){&ﬁ&? By ﬂfé‘lnﬁctﬁi‘@?ﬁ?éi" fAMHRE sBRInHaELvdA téinYRrature for 30

t hoxy- 6- [ 4- oxo- 2-
min, ice water was slowly added 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—/— °
OrJ

OHC CN

=

~

N

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

(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



[ (tetrahydro-pyran-4
yl met hyl ) - am no] - 4Ht hi azol - (52) -yl i denenet hyl ] - qui nol
wWO2006/082828r bonitrile. LCMS me 423 (M#). 15 POI/EP2005/006806
2006/ 002828 PCT/ EP2005/ 006806 65 Exanpl e 27
4- Et hoxy- 6-[ 4- ox0- 2-[ (thi azol - Z2-yl net hyl ) -am no] -4H-th
i azol - (52) -ylidenenethyl]- quinoline-3-carbonitrile
(_1.2}1 mLo1.0Sntob), khe mlktur&wus Ithen ptineddinder @arlstesmibnbgitle at 75 psi at

xa |l e 14h was used rt| from t hoxy- 6-
"$+ Jhergagon was all aveq ko |t0(252§3391§ ﬂ@ﬁ@?ﬁ‘;ﬂd]mth ethyl

cﬁcﬁ‘cé’% i g l%nﬁf ’?{?Q bohblfed %ﬁ%ﬁ@ﬁfm‘g’ Avl\%)re ¢ successively washed with a

am ne
'satwaﬂe&a;moﬁﬂsmhmbiﬁrbonate solution (3 x 50 mL) and water (3 x50 mL),

5 :qv%g ShdiBm TS e P pomsenteatiinpaole Kok

okos(
cyl | denemst : éﬁé & 1&8gér’%e % gg)éd?({e tf’degg §9’ 5??’)3 ethyl acetate in hexanes

i g6 axip) atfor 6ffermybef[|3oﬁa nxeth@cy~ethowthcm -quiholpee-3-
BhoRiFHE (G4 & 5286) as o vehite R LOMS /6 304 EMED: 3- car b

onitrile
16 c¢) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-[2-(2-
methoxy-ethoxy)-ethoxy]-quinoline-g-carbonitrile

N 0
HZN—</
s
O\/\ /\\/O\
l O
Na
:\\N

15 'The suspension of 6-formyl-4-f2-(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 ulL) was stirred at
130°C for 12 h. After cooling to rcom temperature, water was added. The solid was
collected by filiration, washed with water and dried. Flash chromatography (Merck

20  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)-ethoxyl}-quinoline-3-carbonitrile (16.2 mg, 24%) as a slight yellow solid. LC-
MS m/e 399 (MH*).
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15

WD 2006/ 002828 PCT/ EP2005/ 006806 66 0--j O CN C/ N

To the solution of dethylene glycol nononethyl ether
WOR0ER0IH28 6.4 Mol ) in DMF (io nL) was addedPEDEPLINS/006806

hydride (0.26 g, 6.4 mol ). A8er stirring at room5

tenperature for 30 mn, '

6-1 odo-qui noline-3-carbonitrile (exanple 14c) (1.ogq,

3.18 mml) was added to Examplagare. After further

k-6 1 N0g s r t QL ] [ [4:
S AT R SRR G Ry i B eI B b B iS4 310
extracted w t Ipipegdinetsoeholiie e tertHauigbegiened
organi c layers were successively washed with a
sat urat ed aqueous sodi um bi carbonate sol uti on and
wat er, dried over sodiumgul fate, io filtered, and
concentrated i n vacug:™#ash chromat ography (Merck
Silica gel 60, TN 0 nesh, 0% 45% et hyl acetate in
hexanes in 30 nmin) af$orded 6-i odo-4-[2-(2-
nmet ho) W et hoxy) - et hoxy] - qyi nol i ne-3-carbonitrile (0.59

, 4699 as a |ight yell qw olid. LCGCMS me 399 (MH).
15 b) Preparation of
6-fornyl -4-[ 2- (2-met hox ey y)0.et ] - qui nol i ne- 3-
carbonitrile Ojr-O -/ O] O N Ajm xture of
6-i 0odo- 4-[ 2- (2- met hoxy- et RexyY<et haxy] nqui gl i ne- 3- car
bonitrile 20 (exanple 14d) (0. o 1. 9% ol ),
trethylamne (6.81 nL, 4.9 mol),

di phenyl propyl phosphi ne (dpp, 44 uL, \OTLOnm)I ) and
pal | adiunm(l1) acetate (44 ngy, .

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

tert-butyl ester
0O

I X 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-g-carbonitrile
(example 14c} 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-carboxylie
acid tert-butyl ester
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15

20

0.2 mol) in dry DMSO (15 nL) in pressure tube was
stirred under.carbon nonoxide at 75 psi at room
WOSM02828re for io min. After addition of PCT/EP2005/006806
tri hexyl silane WD 2006/ 002828 6BCT/ EP2005/ 006806 67
(1.4 m, 4.0 mol), the mxture was then stirred under
carbon nonoxide at 75 psi at 8oC for 5 h. The
reaction was allowed to cool to 25C then extracted
with ethyl acetate (2 x 200 nL ‘pEiEed or gani ¢
| ayers were successively washe Nh a(3sat r at ed
aqueous sodi um bi carbonate sol4tign (3 x 50 nL) and
water (3 x 50 nmL), 5 dried o@er odi um sul f at e,
filtered, and conpeqtra acMo. Fl ash
chr omat ogr aphy ( Mer ckYg 60, 70-230 nesh,
5% 50% et hyl acetate i ¢ 5 in 30 mn) afforded
6- fornyl - 4-[ 2- ( 2- met hoxy="et Hgxy) - et hoxy] - qui nol i ne- 3-
carbonitrile (0.47 g, 81% as a white solid. LCM nife
~ 301(MH). 1o c) Preparation of

o 08 s e T SRS o
G{bdb-qﬂhltolm—éfﬁ*lchskyl)l-pl Sridie- ws:ﬂwxyho acidftert-butyl ester (example 31a),
trgfglygaéﬁ éq;{;l%p%ﬁgmt hﬁ%@%ﬁlg é&f&ixxkﬁ&al ena?rllc]l r%g_he::cylsﬂane to
g@é&%@%ﬁem ?ﬁ%ﬁl-%gﬁaﬁns gét; ndeEll)-ca(I?ggylu 1(\‘.’/3\/2%&-butyl

ace I C acl

- estan. LCeMSatl/eggmeH‘r) 12 h After cooling to room

tenperature, water was added. The solid was collected
by filtration, washed with water and dried. Flash

c) e ﬂi&h@&ﬁﬁQh{ﬁ{%&ﬁhol?ﬁb%ﬂ%h%bl—%}ﬁ%%ﬁﬁ?ﬂT3 cyano-
Q% (% nmet hanol 1 n _nethylene chloride_in n)
qugpelipucploxy-piperidine-1-carboxylic acid tert—butyl ester

S YA D VS BSR4 £ o -
fotmh§l-quimplin?49ox3-pipatidipet1-¢atboavlic adndctertl:lﬁatyl 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

CHH



M5 me 399 (MH). WD 2006/ 002828 PCT/ EP2005/ 006806 68
Exanpl e 29
WA208/0028281i no- 4- oxo- 4Ht hi azol - (52) - yl i deneneP@YEP2085/606806
yan- qui nol i n-4-yl oxy} piperidipee-|-carboxylic aci d
tert-butyl ester NOH2N-< 'SV O NtNO '"NO 5
paration of 4-(3-cyan-6-iodo-quinolin-4
Ho%]fzﬂrrp@pr@pﬁ@@ m@kgﬂmcvlﬁ?@mmetbsﬂii Shetapio-geinekin-4-yloxy}-

P@S??ﬁ%gc?a i Bt S G FarBEE iy 071 mmol) was

adidday4IN &i@l—mphpme:l(gmﬂ) - Afterhetioyinigs (a;tmﬂ ahdrréﬂiuﬁxl/bf the solvent,
et %%rgg aﬁépf? l L0 lie(gt&[ ﬁ t}:ar.tllérs an aﬁgé w1tJE14 Ct%ler and
5 dided® M@[ﬁaﬁﬁ@—zﬂHk&Q}}I{-@hlﬁzML@ﬂ tide emeﬁh 1]-4—@1]?\%1&11-4“

pi perrdine-|l-carboxylic acid tert- uty
yiax®- qmobnere cmm@wm@m &C-MS m/e 480 (MH*).
4- (3-cyn-6-fornyl -quinolin-4-yl oxy)-pi peridine-1-carbo

xylic
Example 31
6-[2—tert-Buty1a1_nin0~4—oxo—4I—I—thiazol—(5Z)-ylidenemeﬂ1yl]~4-ethoxy—quinoline-3*
10 . _ carbonitrile
;J °
| i;:r(
3TN
0\/
Il
N
S

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

15  [2-methylsulfanyl-4-o0xo-4H-thiazol-(5Z)-ylidenemethyl]-quinoline-3-carboniirile
(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
(MH*). '
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15

acid tert-butyl ester WO 2006/ 002828 PCT/ EP2005/ 006806

69 O NO v OHC\ \ CN ~/ N Simlar procedure as
walemenidsesl i n exanpl e 28b was used, starting fPOIEP2005/006806

4- ( 3- cyano- 71

6- i odo- qui nol i n- 4-yl oxy) - pi peri di ne-1-carboxylic acid

tert-butyl ester (exanple 31a), 5 trethylam ne,

di phenyl propyl phosphi ne, palladiumll) acetate and

trihexylsilane to give

4- ( 3- cyano- 6-f ornyl - qui nolfﬁ’-i%?%y) pi peri di ne- 1-car
ECPQVCy(ﬂoﬁfd;ﬂrIérﬁ{ﬂ(j-HLﬁﬁd%Heﬂﬁﬁol (52-VEdehEm8e11-Mitb) (2-methoxy-

c) Preparation of

4-{ 6- [ 2- ani no- 4thgeykethoryhavinolmey3-garhmaiailet hyl - 3- ¢

yano- 10 qui nol i n-4-yl oxy}-pi peridine-1-carboxylic

acid tert-butyl ester Simlar procedure as described

i n exanpl e 28¢cawas used, starting from 4-(3-cyano- 6-
5

fornyl - qui nol ™~ 4- yl Qxyy~pi peri di ne- 1-carboxylic acid
tert-butyl es gse dot hi ohydant oi n, sodi um acetate
and acetic amdﬁ Lvel4-{6-[2- amno4oxo-

4H t hi azol - (52) -yl i dEénent hyl ] - 3- cyano- qui nol i n- 4-yl ox
y}-pi peridine-1-carboxylik 15 acid tert-butyl ester.

éﬁ?ﬁ%“i””ﬁhth- (52% lid t hyl | - 4- ( pi
- 2- no- 4- oxo- [ -yli denene -4-(pip
A Wd@wﬁmm oride

eri di n-4-yl oxy) - qui nol i Ne
20 NO HzZN </ S

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-
[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-4-0x0-4H-thiazol-(57)-ylidenemethyl] -4—[2—(2—methoxy—ethoxy)~
ethoxy]-qumohne-g—carbomtrﬂe 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-buiyl ester
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\' 1 ON~- NH N CIH WO 2006/ 002828 70 PCT/ EP2005/ 006806
To
WaA2406/002828 M no- 4- 0x0- 4H-t hi azol - (52) - yl i denenepdykp2085/006806
yan- qui nol i n-4-yl oxy}- piperigne-|-carboxylic acid
tert-butyl ester (exanple 29, 34 ng, 0.071 mmol) was
.added 4N HCl in dioxane (3 nL). After stirring 30 mn
pepesdaire gs desnribed| inexample 2Be wagaseddtexdingifrem 4-(3-cyano-6-

Stawar
foé@k%ﬂu%%éin%&?}cﬁ@éﬁﬁg%@i&gﬂéﬁ 'c)gy i& Q&d%&@tﬂyﬂs&gx‘ (example 31b),
2-Gydl Gprapyanioctazbt-4-bh& zeldifrh 4reidié Sed aseridydifi 14 gﬁx@ £{3-

eridin-4- yloxy)-quinoline-3-carbonitrile L
cy e EoBRODY S -dr1oxoags- thivael-(5ZEvkideneanethyl}-quinolin-4-

G B SR e A enEP TR RER TS eSO

S N Simlar procedure as described in exanple 14h was
used, starting from4-eth -6~ 15
[ 2- met hyl sul fanyl - 4- oxo-4%m@%%(52) -yl i denenet hyl ]

6-@2-105*@0?F@pﬁaﬁﬁi&ﬂ%ﬁd—%iﬁﬂﬁw&ﬁdéﬁ@ﬁethyl)-4~(piperidin—4—yloxy)-
tert-butyl’am ne and_DlI to give .

6- [ 2-t ert - But y| grinming-grcarbpmitrile; hydrochloride

t hi azol - (52) -yl i denenet hyl ] - 4- et hoxy- qui nol i ne- 3-car bo
nitrile. LCGMs me 381 (MH) WO 2006/ 002828

PCT/ EP2005/ 006806 41 Exanpl e 32
6- [ 2- Cycl opr opy!l a{go%- gxo- t hi azol - (52) -yl i denenet
hyl ] - 4-[2-(2- et hox N-—</

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-g-carbonitrile; hydrochloride. LC-MS m/e 420 (MH?).



et hoxy) - et hoxy] - qui nol i ne-3-carbonitrile 5 O HS N

Simlar procedure as described in exanple 28c was
wagem/oozrarti ng from 6-fornyl -4- PCT/EP2605/006806

[ 2- (2- met hoxy- et hoxy) - et hoxy] rgui nol i ne-3-carbonitrile

(exanmpl e 30b), 2 1o cycl opropyl amhi o-t hi azol - 4- one,

sodi um acetate and acetic acid to give 6-[2-

cycl opropyl am no- 4- oxo-4H-t hi azol - (52) -yl i denemnet hyl ] -

4-[ 2-(2- nmet hoxy- et hoxy) - -

et hoxy] - qui nol i ne- 3- car bon%%‘%lilg—:’*ﬁ_c.ws me 439 (MH).

154 Hthory-6&-38-((S)-2-h droxy— -phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
4-{3- Cyano-6-[2 f31¥ amn - 4- 0x0- 4H: t |azoI (52)

-yl i denenet hyl | YE%?%‘FE? yll-quinoline-g-carbonit

4-yl oxy}-pi peridine-1-carboxylic acid tert- butyl ester

\ NO NH-<?1 ON-~N O W 2006/ 002828

PCT/ EP2005/ 006806 72 Sinmil|lar pregedure as descri bed
in exanple 28c was used, starting from 4-(3-cyan-6-

fornyl - qui nol i n-4-yl 0xoas p?p/erl di ncar boxylic acid
tert-butyl ester (exayrpl <
“-rldlne I-carboxyllc

e 520 (MH). Exanple

acetlc acid to give 4- {3-
cyano- 6-[ 2-cycl opropyl a
enenet hyl]-quinolin-4 5
acid tert-butyl ester. LC
34

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
(exarmple 14g), 2-((S)-2-hydroxy-2-phenyl-ethylamine and DIEA to give 4-ethoxy-6-
[2-({8)-2-hydroxy-2-phenyl-ethylamino)-4-oxo-4 H-thiazol-(5Z)-ylidenemethyl]-
quinoline-3-carbonitrile, LC-MS m/e 445 (MH*).

Example 36
~Ethoxy—6 [2—((R)~2~hydroxy—2—pheny1~ethylammo) -4~0x0-4H-thiazol-(57)-
ylidenemethyl}-quinoline-3-carbonirile.

t]O

*“@

Similar procedure as described in example 14h was used, starting from 4-ethoxy-6-
[2-methylsulfanyl-4-ox0-4H-thiazol-(57)-ylidenemethyl]-quinoline-g-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)-ylidenemethyli-
quinoline-g-carbonitrile. LC-MS m/e 445 (MH*).



io

20

6- (2- Cycl opr opyl am no- 4- oxo- 4H-t hi azol - 5-yl i denenet hyl

)-4-(piperidin-4-yloxy) quinoline-3-carbonitrile;
woypasaor2eride 10 NO N ?,-,- HC Sinmlar pcoeezhosessos

as described in exanple 30 waggused, starting from

4-{3-cyan- 6-

[ 2- cycl opr opyl am no- 4- oxo- 4H-t hi azol - (5Z) -yl i denenet hy

| 1-quinolin-4-yloxy}- 15 gisenpldigye-|-carboxylic aC|d

¢ i W dopropyaminG 4 6ko-4H hiazol-(52)-s1ideneme iy T-4-opropoxy-

6 (2-cycl opropyl am no ehiHaRieo- Y | denenet hyl
) - 4- ( pi peridin-4- ylogysﬂbgumol?fnﬂe -carbonitrile;

hydrochloride. LCMS me 420 (M+). WO 2006/ 002828
PCT/ EP2005/ 006806 73 Exanpl e ss

4- Et hoxy-6-[2-((S)-2-hydr oXy henyl - et hyl am no) - 4- ox
0- 4Ht hi azol - (52) - N
yl i denenet hyl ] - qui nol i ne- 3- dnithtile” 5 H H NYN

\SIIIY/ ON N. Simlar
exanpl e x4h was used, st ag]
[ 2- net hyl sul f anyl - 4- oxo- 4 ‘IaZO
- qui nol i ne-3-carbonitril & e any
2-((S)-.2- hydr oxy- 2- phenyl
4- et hoxy-6 to

[a-((S)-2-hydroxy- 2- phenyl
| -(52)-ylidenenethyl]-

procedure as described in
Lng from 4-ethoxy- 6-
(52) -ylidenenet hyl ]

\F./49)
and DI EA to give

'hrﬂo) - 4- 0xo0-4Ht hi azo

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

A

\CN

-

N

To the suspension of 4-chloro-6-iodo-quinoline-3-carbonitrile (example 14¢c, 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 filiration, washed with water and saturated sodium carbonate and dried
to obtain 4- isoproxy-6-iodo-quinoline-3-carbonitril (1.63 g, 51%) as a yellow solid.
LC-MS m/e 339 (MH+).

b) Preparation of 4-isoproxy-6-formyl-quinoline-g-carbonitrile
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25

qui nol i ne-3-carbonitrile. LCM5 me 445 (M+). Exanple
S6

- WO-2B6/M03828 6- [ 2- (( R) - 2- hydr 0) y- 2- phenyl - et hyl anPODEPZOSH06806

0-4Ht hi azol - (52)- 15 75 _

yl i denenet hyl ] - qui nol i ne-3-carbonitrile. OH HONy N
\' S/ Q ,N N" Simlar procedure as described in
exanpl e 14h was used, starting from 4-ethoxy-6- 20

[ 2- met hyl sul f anyl - 4- oxo- 4H-t hi azoIJ@PZ) -yl i denenet hyl |
-qui noline-3-carbonitrile (exa e T4gq),

2-((R) - 2- hydr oxy- 2-ph - et hyl api ne d DIEA to give
4- et hoxy- 6- BHE = oR
f2-((R) - 2- hydr oxy- 2- phenyl (| anmijno) - 4- oxo- 4H-t hi azo
| -(52)-ylidenenethyl]- quinokt'neNS-carbonitrile. LC M
me 445 (M+). WO 2006/ 002828 PCT/ EP2005/ 006806 74
Exanpl e R7

6-12- Cycl opropyl am.ng- 4- oxg; 4H-t hi,aza| -~ -yl { denenet
AR RFUR R BRRg B Eo e e Ao Pk el 5T, 19 s, 414
mifol)réthylaning (@R AL 26138 mmol), diphen%/lpropylphosphine (dpp;, 95 uL,
4-i soproXy-6-iodo-qui nol rne-3-carbonitrile .
0.41 mmol) and palla um%ll) acetate (0.003 g, 0.41 mmol) in dry DMSO (40 mL) in
pressure tube was stirred under carbon monoxide at 75 psi at room temperature for
10 min, After addition of trihexylsilane {2.95 mL, 8.3 mmol), the mixture was then

stirred under carbon monoxide at 70 psi at 80°C for 4 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 50 mL) and water (3 x 50 mL), dried over sodium sulfate,
filtered, and concentrated in vacuo. ¥lash chromatography (Merck Silica gel 60, 70~
230 mesh, 0%-50% ethyl acetate in hexanes in 40 min) afforded 4-isoproxy-6-
formyl-quinoline-g-carbonitrile (0.48 g, 48%) as a white solid. LC-MS m/e 241
(MH™*),

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

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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@." 1" \'\ CN 15 N To the suspension of
4- chl or o- 6-i odo- qui nol i ne-3-carbonitrile (exanple 1l4c,
w0 2006/00%6285 mmol ) i n anhydrous i sopropanol (60POLEPNBS/006806
added sodi um i sopropoxide (3.2¢ g, 38.2 mol ). The
m xture was heated to 120C under a pressure tube and
stirred 20 for 7 h. After cooling to roomtenperature,
Thmslsp@esmtdr4~mprwqdéfforﬂibrbqamalﬂ1emarmnhtrde(e;chﬂsple 37h, 50
filtratio L adsat rated sodi um
g GO A th A SR ey o - One (exaimple 376, 32.5 me, 0.21

midslPaBed Yo dectdts (89,5 Ao & 9, &3 hﬁaal()twaé stir%e(ﬁﬁ)r% 1&?ITo the
as a yellow solid, LG
@@g{lmqrbwas)ﬁdded acetic acid (0 12 mL). The nuxture Was heated to 130 °C

A ) B AT ST S, v

coﬂﬂlezitedrb?] ﬁ]ftrahdrﬁ mha& with weier gudrividd Qﬂé’st@c’h’rbﬁfh%%ﬂabﬁy (Merck
exa e 37a,1 414 mol )., tret hyI am ne ](1
é’% %ﬁ%ﬂ?o Da‘?sgh ErgriLpYape piethylgppc ]g)gd@Lm 30 min)
afﬁ)rﬁe&% o BP(%HD%% %'491—@9&%0?’(&f~ @%{gﬁt%l 174

nol ) in dry emﬁmi I n"pressure tube was s
isopropoxy-auinelins genarh eB8puE, 73%) avalightypalow smlafl LC—MS m/e
mn. After addition of trihexylsilane (2.95

37%’(5\4[%112 mol ), the m xture was then stirred under
car bon nonoxi de at 70 psi at 8oC for 4 h. The reaction
was allowed to cool to 25C and then extracted with
met hyl ene chloride (2 x 10Zample3the 1o conbined

S g?{?‘h@%ﬁyﬁ 131 g‘h%& 81?7@| ca rer\glo ﬁ%ﬁgﬁg St%Eo‘?rpct}%] 9{‘“‘3811”8'3"

N m.) and water (3 x 50 nllL)carbeniedleover sodi um sul f ate,

filtered, and concentrated in vacuo. Flash

chr omat ography (Merck Silica gel 60, 70- 230 nesh,

0% 50% et hyl acetate in heéanes in 40 mn) afforded
4-1i soproxy-6- fornyl-quino >-MN3-carbonitrile (0.48 g,
48% as a white solid. LCMS|m @&

2

Y

The suspension of 4-isoproxy-6-formyl-quinoline-g-carbonitrile (example 37b, 100
mg, 0.42 mmol), psendothiohydantoin (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 1h. After cooling to room
temperature, the ice water was added. The solid was collected by filiration, 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 80 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 (MFH+).
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15 (MH+). c) Preparation of

2-cycl opropyl am no-t hi azol-4-one 0 20 Siml ar
wpemesosee as described in exanple if was usedpCT/EP2005/006806

starting cycl opropyl anm ne, rhedanine

(2-thi oxo-thiazolin-4-one) and D EAto give

2-cycl opropyl am no-t hi azol - 4-one. LGMs mle 157

(M#). 25 d) Preparation dixample3g

-[2-c clopropy -4- 0x0:4Ht hi
51[% ;ﬁﬁj r(égiy}}éaﬁ@rﬁs }ﬂL 4565%1915%%1#%% squinoline-
VO 2006/002828 PCT/EPZOOS#Qggﬁgﬁtl 46 The suspensi on: of
4-1i soproxy-6-formyl -qui nol'i ne-3-carbonitrile (exanple
37b, 50 ng, 0.21 mol),
2-cycl opropyl ai ni no-t hi azol -4-one (exanple 37c, 32.5
mg, 0.21 mmol) and sodi ubacatate (68.2 ng, O0.83
nmmol) was stirred for io m tmg, above sol ution
was added acetic acid (0. 12 : The m xture was

tenperature, the ice mater was added. The solid was
collected by filtration, (asfled w th mater and dri ed.
60, 230-400
mesh, 0% i 0% nmet hanol in e En Iorlde in 30 mn)
af f orded
hyl]-4 i sopropoxy-qui noline-3-carbonitrile (58 ng,
73% as a light yellow solid: LCGMS nfe 10 379 (MHW.
ropoxy- qui noline-3- carbonitrile 15 0 N \>--NH
s/\<

Fl ash chr omat ogr aphy (I\/e
6- [ 2- cycl opropyl ami no- 4- oxo H &n@l - (52) -yl i denenet
) EERRReR ot - o Butowfandrc fodg aynlinseasem At sop
CN

X

-~

N

To the solution of 4-chloro-6-iodo~quinoline-g-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, filiered, 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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/I S20 p_ MN | 1Y The suspension of

4-i soproxy-6-formyl-quinoline-3-carbonitrile (exanple
WwWQZ¢6002828 25 ny, 0.42 mmol ), pseudot hi ohydant oP@1/EBH05/006806

ng, 0.42 mmol) and sodi um acetx@ e (137 ngy, 1.66 mol)

was stirred for 10 mn. To the above sol ution was

added acetic acid (0.2 nL). The m xture was heated to

130 oC for 1 h. After cooling to ropmtenperature, the

ice water was added. The solid was | ected by

filtration, washed wth water ang saturated sodium

carbonate and dried. gh chronsfography (Merck 30

Silica gel 60, 230-400 nes 0% | 0%y net hanol in
af f orded
5Z) Y1 i denenet hyl ] -4-isop

met hyl ene chloride in 30 m
6- [ 2- am no- 4- oxo- 4H-t hi azol -
ropoxy-qui noline- 3-carbonitrile (71 ng, 50% as a
light yellow solid: LCGMs me 339 (MH). WO

R e e N

- buthlstifaayl-64odb-tiholdhd-3ecarBokitdlRQakimipl€3da), BrethiiMnine,

.1ﬁa€¥1Pr%53rﬁt | %}r]]ﬁof ) .
digheaylpresiphesninan (dpw, paliligmFBiacatate. earboormenpside and
tripekfisilind 10 gl g e buftad B - R fiinSims: -carbonipyle. LO-MS.
mfie o7y(MB*8 mmol) in anhydrous DMF (1 nml) and DI EA

(1.67 nm., 9.54 mmol) was added 2-
met hyl - 2- propanethiol (0.72 ul, 6.4 mmol). The m xture

c) Peeparatiched A 2-bRRAb-4-ox0-4H-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, sodinm acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(5Z)-ylidenemethylj-4-tert-butylsulfanyl-quinoline-g-carbonitrile. LC-MS
m/e 369 (MH*).

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

3-carboniirile
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20 tenperature for 4 h. The reaction was extracted
with nethylene chloride (2 x 100 nL). The conbi ned
wong®roozs2Bayers were successi vely washed wi t h »ar®EP2008006806
x 50 mL), dried over sodium fate, filtered, and
concentrated in vacuo. Flash chromatography (Merck
Silica gel" 60, 70-230 nesh, 0% 50% ethyl acetate in
a) Exeperetion of@-isdpjoryisuifaigité-iodo-quinoline-3-carbonitrile
4-tert-butyl sul fanyl - 6-i odo-qui noline-3-carbonitrile
25 (0.57 g, 48% as a white solid.|]LCGM me 369
(MH). b) Preparation of
4-tert-butyl sul fanyl -6-fornyl-q
WO 2006/ 002828 PCT/ EP2005%/ 00§
N~ Simlar procedure as de
used, starting fromd4-tert =
butyl sul f anyl - 6- i odo- qui nol i'he- M car bonitrile (exanpl e
39a), trethylam ne, 5 di phenyl propyl phosphi ne (dpp),
pal | adiun(11) acetate, carbon nonoxi de and
Sirhﬂﬁﬁ?bdc‘éﬂhi@% dé‘scﬁib\é& in examp le 39a was used, starting from, zr—chloro ~6-
4-ter butylsulfany- -forny Ul nol i ne-3-carboni tri
ioda-guielingt3-carbomiksily ( eica)mﬁneagg} AEdnand 2-propanethiol to give 4-

D P R p et S Sh e R A 6 s .

procedure as descri bed in exanple 38 was used,

artin md4-tert-

biﬁf@;ﬂ% Fmf f-igeprapaigayhetforeyhauimaliger3-carhonitrile
(exanmpl e 39b), pseudot hi ohydantoi n, sodi um acetate
and acetic acid to give 6-[2-am no-4-oxo-4H 15
t hi azol - (52)-ylidenenethyl]-4-tert-butyl sul fanyl - qui no
line-3-carbonitrile. LCMS me 369 (MH) Exanple 40
6-[ 2- Am no- 4- oxo-4H-t hi azol - (52Z) -yl i denenet hyl ] -4-tert
but yl sul fanyl - qui nol i gg420

'nol i ne-3-carbonitrile
S CHNHC I \'\ CN /

Similar procedure as described in example 37b was used, starting from 4-isoproxy-6~
iodo-guinoline-g-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-g-carbonitrile

Similar procedure as described in example 38 was used, starting from 4~
isopropylsulfanyl—6—f0rmy1-quinoline—3—c_:arbonitrile (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*).



\>>NH2 / S 25 S N 30 WO 2006/ 002828
PCT/ EP2005/ 006806 79 a) Preparation of

Wh-2pea9R8By| sul f anyl - 6-i odo- qui nol i ne- 3- car bonPCEEPZI05/006806
S", \ CNN Simlar procedur§n as described in
exanpl-e 39a was used, starting from4-chloro-6- 5
i odo- qui nol i ne-3-carbonitrile (exanple 14c), D EA and
2-propanethiol to give 4- Example 41

' So@éﬁﬁ(}(ﬁ? g%?@%ﬂ%&%a %D%g%g%amoay Clax{o Ozrllo:txg 4I—‘f—'thiazol-(5Z)-
4- i sopr opy I §idehamyethyd-hosoptopdtiplihtlenScanpenitkld | e
S -~ OHC I}Eud\ CN |}2}El ?m I arqgirocedurge as
descri bed in exanple 37b was used, starting from
5 4-1 soproxy-6- iodo-quinoli )e- 3-carbonitrile (exanple
4o0a), trethylam ne, diphermpprpyl pho Ohe (dpp),
pal | adium(11) acetate, carbo rrﬁ>ox,u and 15
trihexylsilane to give g H
4-i sopropyl sul fanyl - 6-for I/qw nol i ne/3- car bon| trile.

LCMS me 257 (MH) c) Pr !aratlon of

6- [ 2- am no- 4- oxo- 4H-t hi a3 152) -yl i denenet hyl | - 4-
i sopropyl sul fanyl - qui nol il @Q'm/ul le 20

. carl

10
N
N
a) Preparation of 4-isoproxy-6-{4-oxo-2-thioxo-thiazolidin-(57)-ylidenemethyl]-
quinoline-3-carbonitrile
15
N O
s=<
87
O\‘/
Na l -

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
20 sodium acetate (397 mg, 4.84 mmol) was stirred for 10 min. To the above solution

was added acetic acid (0.73 mL). The mixiure 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—0X0—2—thioxo—

thiazolidin-(5Z)-ylidenemethyl]-quinoline-3-carbonitrile (0.4 g, 88%) as a yellow
25  solid. LC-MS m/e 356 (MH+)
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Sim | ar procedure as described in exanple 38 was used,
starting from 4-

wioszopd/anpsassul f anyl - 6- f or nyl - qui nol i ne- 3- car boniPCTiEHP2005/006806
(exampl e 40b), pseudot hi ohydagy oi n, sodi um acet at e
and acetic acid to give 6-[2-am no-4-oxo-4H
t hi azol - (52) -yl i denenet hyl ] - 4-i sopr opyl sul f anyl - qui no

b)) Peeparativh of it isopexytas] dBnethSlsol fangb5-dxbHH-thiRol-(5Z)-
§806/00 fﬁ PCT. EP2005/0068 6 So Exanple 41

YRapueRe CRTETRPRISL %Ethyl pr opyl ami no) - 4- oxo-
4H t hi azol - (52)
yl i denenet hyl ] - 4-i sopr opoxy- qui nol i ne-3-carbonitrile
50N OH SHO 10N apn-Peébaration of
4-i soproxy- 6-[ 4- oxo- } {70xg- t hi azol i di n-(5Z) -yl i denem
et hyl ] - quinoline-3- ca rb ile 15 NO S=<S\ \ 1 O
N CN The suspensi on of N
4-i soproxy-6-fornyl -quinolinei3-carbonitrile (exanple
37b, 290 ng, 1.21 mmol), rge
(2-t hi oxo-thi azol i n-4-one)

, A.21 mmol) and
d

To the suspension of 4-isoproxy-6-{4-oxo-2-thioxo-thiazolidin-(5Z)-ylidenemethyl]-
guinoline-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 filiration, 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?*)

¢) Preparation of 6-[2-((R)-1-hydroxymethyl-2-methyl-propylamino)-4-oxo-4H-
thiazol-(57)-ylidenemethyl}-4~isopropoxy-guinoline-3-carbonitrile

The suspension of 4-isoproxy-6-] 2~-methylsulfanyl-4-oxo-4H-thiazol-(57)~
ylidenemethyl]-quinoline-g-carbeniirile (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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20 sodium acetate (397 ng, 4.84 mml) was stirred for
io mn. To the above solution was added acetic acid

wWQQ0osR0IE2E . The mi xture was heated to 130 C f oPCRER2005/006306

After cooling to roomtenper?zﬁre, the ice water was

added. The solid was collecte y filtration, washed

with water and dried to obtain

4-1 soproxy-6-[ 4-oxo- 2-t hi ogample 42
iazolidin-(52)-ylidenepethyl]-quinoline-3-carbonjtri

é—EﬁéRMgHY@W@r-Ja@han Fthpaming)-dopsar4 Hrthiplipd)-ytidenemethyl -

(MHt) WD'2006/ 002828 RO ER20NG006508h B

Preparati on of

4-i soproxy- 6-[ 2- net hyl sul f anyl - 4- oxo- 4Ht hi azol - (52) -

yl i denenet hyl ] - qui nol i ne-3-carbonitrile NO S ~1 O

N,~ CN 5 To the suspension of OH

4-i soproxy-6-[ 4- oxo-2-thi ox-thi azoli §in-(52)-ylidenem

et hyl ] - qui nol i ne-3-carboni 'Rt | e.4la,

anhydrous ethanol (4 nL) was stirred at Poom

tenperature for 24 h. Aftef~adding water (50 1o ni),

the solid was collected

water and dried to give 4

i sopr oxy- 6-[ 2- net hyl sul f anyl -4-|xo-\ﬁt hi azol - (52Z) -yl i

denenet hyl ] - qui nol i ne-3- cékhorrrile (0.26 ng, 62%

as a yellow solid. LCM me 370 ®¥j+) c) Preparation

of

6-[ 2- ((R) - 1- hydr oxynet hyl - 2- et hyl - pr opyl am no) - 4- oxo-
Sitfiarlfrocedure as described in example 41c was used, sta_rtin% from %—isoproxy~6—

t hi azaol - (52),-yl i denenet hy] }-4-| SOpropoxy-qui noline-3-¢

[2meshylenifanyivirexewdfdhiazeh(54)-ylidenemethyl]-quinoline-3-carbonitrile

(eSrRE Y (1 p ey poftaBtn Aaidie tht DA Rt Ji feaction was
cadidpleted, thd sohiciwas cORretéd byFtration, 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-4¥-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-
carbomnitrile. LC-MS m/e 459 (MH*).

Example 43
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyli-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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am no- 3- et hyl - 1-butanol (20 ng, 0.2 nmol) and DI EA
di i sopropyl ethylamne) 20 (0.052 nL, 0.3 mol) in

WO28ARRE28i | e (2 nl) was stirred under at 75C PEA/RP2405/006806

After cooling to roomtenperaare, Flash

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

0% 5% net hanol in nmethylene chloride in 30 mn)

af forded 6-[2-((R)-1- E E

hydr oxynet hyl - 2- net hyl - pr opyl am'n 4- 0x0- 4H-t hi azol - (

5Z) ylidenenethyl]-4- jK

I sopropoxy-qui nol i ne-3-carboni trg+e (25 ng, 60% as a

light yellow solid: LCMs nle 26 425 (M+). WO

2006/ 002828 PCT/ EP2005/ 686806, 82 Nol e 42

6-[2-((R)-2-Hydro) W1-phe m no) - 4- oxo-4H-t hi a

zol - (52) -yl idenenet hyl ] -

4-1i soProPoxY-qui nol i ne- 3-car boniNri le 5 off 0 -NSH

10 toy N Simlar procedure as described in exanple

41c was used, starting from 4-isoproxy-6- 15

Tpg_snhﬂml _ tﬁgﬂoﬂan;&' blhyﬁm&ec(. t' o %%,td?j?&ig,aig.idf ?ﬁm) il enbydtdud THF (90 mlL)
L0l 1IsNe- o-Ccalr Doni | eX e , .
RS oS e hire Sor 56 MRS sh Ay vesolusios wasipgded 4-

. ’ ; : | _
R o i oRACT- Sirbonitlle (SBkigle 482 8 d.55 rEfloBY The mixture
wah stigrefd sl rommdempsnatratont hphlye taustion vBis extrached wiih, methylene

P B R0 TSRS LG wie
wetdryp argomll)Adriad o¢ét sdiliagndulfabe)fldred costediodnt rated SPvacuo.
Fg;ﬁ Eﬁf%n%g?%ﬂ? &_dgfckcsa]iigg gclelt g (I), |7%-2?E g _ml\gh\,/%%{gg%( etNiﬂgFr} 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 379 (MH*).

Fudd &

b) Preparation of 6-formyl-4-(2,2,2-trifluoro-ethoxy)-quinoline-3-carbonitrile

FjF,F
OHC X CN
~

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-oxo-4H-thiazol-(5Z)-ylidenemethyll-4-(2,2,2-
trifluoro-ethoxy)-quinoline-g-carbonitrile
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6- [ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ]-4-(2, 2

,2-trifluoro-ethoxy)- 25 quinoline-3-carbonitrile O N
WO200¢482828 S F 30 o F N~ N a) Preparati on oPCI/EP2005/006806

6-io0do-4-(2,2,2-trifluoro-eth@gy)-quinoline-3-carbonit

rile WO 2006/ 002828 PCT/ EP2005/ 006806 83 F F F O CN

N The solution of sodium hydride (60% 0.76 g, 19.1

nmmol ) in anhydrous THE (90 nlL) was stirred at room

SRS 408 Bl ki 040 L i
(4, egeamﬂhﬁ)rb%hoﬁy)gquﬁloﬁﬁeméﬂ)oﬂﬂ?ﬁe @x4iohipie 44

Sti red room pperature for i The reac |on was
P H;,m@ﬁetat% hn@ ﬁp@éc gcid o givech-hapminged-oxo-4H-

ﬂﬁm%%@%%@ﬂ%&#%’%ﬂ%%e BB e b 1
MS e ged (MEED. concent r at ed in vacuo. Flash

chr omat ogr aphy (Merck Silica gel 60, 70-230 nesh,
0% 50% et hyl acetate in 10 hexanes in 30 mn)

af forded 6- |odo 4-(2,2,2-tgk 'é{rhgly%!ethoxy)-qui nol i ne-3
carbonitrile (1.67 g, 450@ Ite solid. LGMS me

376-1eNi:3- Dlhy Rnopylaaring)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-
6-fornyl -4-(2, %SC%) %&fsuﬁgnﬁ&ﬁﬂl%ﬂeﬁqgér%o' 'txﬁ's car bon

itrile

N

Sirnilar 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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FFFOH I CN 15 N Simlar procedure as described
in exanple 37b was used, starting from 6-i odo-4-

WO2006/2828] f | uor o- et hoxy) - qui nol i ne- 3- car boni t PCITEP2005/006806
(exanpl e 40a), trethylam ne, g} phenyl propyl phosphine
(dpp), palladiumll) acetate, carbon nonoxide and 20
trihexylsilane to give
6-fornyl-4-(2,2,2-trifluoro-ethoxy)-quinoline-3-carbon
itrile. LCGMs me 281(MH),. c),Preparation of
6- [ 2- am no- 4- oxo- 4H-t hi azof*= €4*i denenet hyl ]-4-(2, 2
, 2- o[ d-Autinho-£bReqH -1Hiaz R Z)eylfteeR RGN 4-[£2 WO rifluoro-1-
2006/ 002828 RSE?EP2005/0068ggQQ%4 sLnilarméﬁgﬁqHuréﬂagx)l
descri bed i n tEiuamBetywioxydwrineling-groagbonisrile
6-fornyl - 4-
(2,2,2-trifluoro-ethoxy)-quinoline-3-carbonitrile
(exanpl e 43b), pseudot hi oh Hﬁpﬁbin,Fs di um acet at e

~and acetic acid to give pp~{2- andno- 4x6x0-4H 5
t hi azol - (52) -yl i denenet
- qui nol i ne- 3- car boni O™
Exanpl e 44
6-[ 2- (2, 3- Di hydr oxy- propyls
-yl idenenet hyl]-4- 10
i sopropyl sul fanyl - qui nol i ne garbomd trile O N HOH 15
SOH \ S 20 Sinmlar proceduré as Mescribed in exanple

c was, used, ,starting from 4-i soproxy- 6- R
a)y ﬂaélfaﬁgﬂnsqﬁ f%"a?s{ﬂ- 2R 3-tuifore-4 g1 yosomejhylpahewergyinpline-3-
carbidhipqld ne- 3-carbonitrile

"2-tFi fl uor o- et hoxy)
e 379 (MH).

=N
ZH t hi azol - (52)

|
]13_(:- VS

F F
FMF
>
I SN =
.
N

To the suspension of 4-chloro-6-iodo-guinoline-3-carbonitrile (example 14¢, 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-hexafluora-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)-quineline-g-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-triffuoromethyl-ethoxy)-quinoline-g-
carbonitrile



10

20

25

(exanpl e 41b), 2, 3-di hydroxy-propyl am ne and DI EA.
After the reaction was conpleted, the solid was
wOPesLeERs by filtration, washed with a |itt| ePOTEPBO5/006806
acetonitrile 25 and dried. Flagh chromatography (Merck
Silica gel 60, 230-400 nesh, 0% 5% nethanol in
nmet hyl ene chloride in 30 mn) afforded
6-[2- (2, 3-di hydr oxy-. F
propyl am no) - 4- oxo- 4H-t hi azol™: 52) F denemet hyl]-4-is
opropyl sul fanyl - qui nol i ne- 3rCarhonitFile. LCM5S me
429 (MH). WD 2006/ 002828 PCT/ EPZ2005/ 006806 85
Exanpl e 4s
6- [ 2- Ami no- 4- oxo- 4Ht @IHG
,2-trifluoro-1-
trifluoronethyl-ethoxy)-qu )
FFF NSFF Op 10N a &ar ati on of
6-i0do-4-(2,2,2-trifluoro-i-trifluoronethyl-ethoxy)-qu
i noline-3- carbonitrile FF FF FF O% 15 N To the
StmA pepiceduns asﬁkiesbhbe@ i ekxodpletibwhi teed seating Fémid-do-4-
%exa e 1l4c O o ) a pot as ium
( Soror Siloronedabeban - amtrilederample 452),

ftylamine, diphenylpropylphosphine (dpp), pa]ladlum(II) acetate, carbon

* monoxide and irihexylsilane to give 6-formyl-4-(2,2,2-triflnoro-1-trifluoromethyl-

ethoxy)-quinoline-3-carbonitrile. LC-MS m/e 349 (MH*).

¢) Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2,2,2-
trifluoro-1-trifluoromethyl-ethoxy)-quinoline-3-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),

psendothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-0x0-4H-
thiazol-(5Z)-ylidenemethyl}-4-(2,2,2-triftuoro-1-trifluoromethyl-ethoxy)-quinoline-
3-carbonitrile. LC-MS m/e 447 (MH*).

Example 46
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutyl-quinoline-g-
carbonitrile

a) Preparation of 4-(2-cyano-2-ethoxycarbonyl-vinylamino)-benzoic acid ethyl ester
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added 1,1, 1, 3, 3, 3- hexaf | uoro-propanol. The m xture was

stirred at roomtenperature 20 for 2 days. After
WOPErAW2%8t er, the solid was col |l ected by filt PET/EBRO05/006806

and washed with saturated so@pum carbonate and water,

and dried to give 6-i0do-4-(2,2,2-trifluoro-1I-

trifluoronethyl-ethoxy)-quinoline-3-carbonitrile (3.7

g, 83% as a brown solid. LC M5 m@ 447 (MH). 25 b)

Preparati on of ocC

6-fornyl -4-(2,2,2-trifluor i fl t hyl - et hoxy) -
gui nol i ne-3- carbonitrile 6/ 002828

PCT/ EP2005/ 006806 86 F F O oHC1 \ N

Simlar procedure as described i Hexanple 37b was
used, starting from 6-i odo-4-
(2,2,2-trifluoro-1- trlfluoronethyl et hoxy) - qui nol i ne- 3

T% qgﬁ{/%}a%’rf% gﬁésp | ne%%%%g pal Béh@]g'@?ﬁ) %I (iyanoacetate (213

' nﬂaobbmo }anrm:ehdan&nurdnﬂe i(8exgLywhahented ayiye-160 ° C for 5h. After

Al i B A R o
o e R s A L LR
2 lo

hd R ARG 0 4 g

amasohenedic asicheﬁhlﬂl gstbr (6.6 £f ori6yheld was heated at 150 °C for 2h, detected

bé @i&gﬁﬁ’&{e& |fc|P gipg %ﬁé}{r'gtt%%;e?a”ﬁﬁiﬁg IR QX %ﬁ?ﬁo\hlag Sned under
693&&’ g}égﬁf@t‘oeg}@é‘% '_@Cgfah% ﬂ%ﬂ%}&@a&dﬁ?}vmylammo)~benzmc acid

m no-4-0

ethm estert a SEeyyolide ey ¢ 289 (WIER)2-tri fl uoro- 1-trifl
uor onet hyl - et hoxy) - qui nol i ne- 3-carbonitrile. LC M
me 447 (MH).

b) Preparation of 3-cyano-4-oxo-1,4-dihydro-quinoline-6-carboxylic acid ethyl ester

O
EtOOC CN

I=

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 inio petroleum ether (1000 ml). The solid was filtered, washed with
petrolenm ether, ethyl acetate and dried to give 3~cyano-4-o0xo-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*)

c) Preparation of 4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester
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Exanpl e 46 :

6-[ 2- Am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] - 4-i sob
WOrQeogea28o0l i ne-3- 20 carbonitrile NH2 N_ O Sp@%/E®2085/006806

N a) Preparation of 88

4- (2- cyano- 2- et hoxycar bonyl - vi nyl am no) - benzoi ¢ aci d

et hyl ester WD 2006/ 002828 87 PCT/ EP2005/ 006806 O

EtOOC ttOCN ~N H The mixture o} triethyl

orthoformate (33.3 cyanoacet at e

(2.3 L, 0.2 nol) :Tir-lEtgggg NBO m.) was

heated at 150-160 o C for 5 P 5 cooling to room

tenperature, the solvent was™2nhowgd under reduced

pressure to give ethyl 2-cyano-3-ethoxyacrylate as a

yeIIowsoIid(ZSSg, 84 % . The m xture of ethyl

AR P35t Sub T ol el camne i 0
zhe ga@ﬂomn b88s oﬁiﬁ% if¥lox Hﬂo?ﬁ%???@%m Kb YofiiRlG: mﬁe&% for 12 h.

cooling to ro ature e react’on m xtur
Agter e@lmg;i the selyenewapramovedby oigiy evaporator and then by the oil

P‘i‘f‘]&i’z'?ﬁéi AT 2 et A g'%é@yagﬁ ¥('3Jdlvig@¥ 'Eﬂrx‘vg& g‘%ﬁqz m)an%&ye water were

slﬁ’wlé,p@dcﬁd qfhe@‘ohd was collected by filiration, washed with saturated sodium
3-cyan- 4- oxo- 1, 4-di hydr o- qU|noI|ne 6- carboxylic acid

cagbﬁgqlteegrptfpr anghdied @ oboigixy-chloro-3-cyano-quinoline-6-carboxylic acid
ethyl ester (12.6 g, 97%) as a grey solid, LC-MS m/e 261 (MH*).

d) Preparation of 3-cyano-4-isobutyl-quinoline-6-carboxylic acid ethyl ester

EtOOC

Y

\)

"The mixture of 4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester (exampie
46¢, 1.3 g, 5 mmol), (2-methylpropyl)boronic acid (1.0 g, 10 mmol), sodium
carbonate (3.18 g, 30 mmol) and POPQ (bis[bis(1,1-dimethylethyl)phosphinous acid-
xP]dichloropalladivm, 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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N H The m xture of
4- ( 2- cyano- 2- et hoxycar bonyl - vi nyl am no) - benzoi c aci d
wetzhgdioogsBer (55 g, 0.19 nol) in diphenyl etheCT(E¥0ms/006806
m.) was stirred under reflux 8y 4h. HPLC 20 showed
all the starting material di sappeared. After cooling
to 40 U C, the solution was poured into petrol eum
ether (looo nL). The solid was filtered, washed with
petrol eum et her, ethyl acetate andidried to give
3- cyano- 4- oxo- 1, 4- di hydp®d- qui ngf’i n&- 6- car boxyl i ¢ aci d
ethyl ester as a brown " g, _88% . HPLC showed
go % purity. LC-NM5S me 248 25 Cc) Preparation of
4- chl or o- 3- cyano- qui nol i n€ Xyl ic acid ethyl

ester WD 2006/ 002828 PCT/ EP 06806 88 CI Et OCC |
L CN N~ A nmixture of 6 H

6-i odo- 4- oxo-i, 4-di hydr 0- qui nol i ne- 3-carbonitrile
(exanmple Mdb, loo g, 0.34 nol) in phosphorus

romellaciden 98, el et plRl i ol o

B\mpmﬂhnmﬂlen&a hod) vims a‘d&eddilb sohuiigm 0ﬂ'3+eyam4mbbutyl—qumohne—

s BRIy e B 00 et ol in Sfhasys mL). The
mix‘thi"é #hi Stirrelias ﬁ!@ﬂ‘u}!\b{’éi'n@tu‘!?ﬁ& AeixBRd I ateRERQ BRtRanol (v/v 11,

water and dried to obtain

40| virspadst rtbe@bpﬁ@smln@oa Then oy HA (36nk) wes hded to quench

thg Z%%égl ZI‘]%)& d%grt)/%vp 8 Bxtrackc %g‘/frﬁﬂ i1l BT Sombined organic

lagers weare sdedessivalyywashiedneith merér, datddaover isediah dulhtey filtered, and
co%%é&t&‘ate%ti%c%y. %llash 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-3-carbonitrile (220 mg, 43%) as a yellow solid. LC-MS m/e
243 (MH?*).

f) Preparation of 6-formyl-4-isobutyl-quinoline-3-carbonitrile

_CN

A\

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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.15

20

15 The m xture of

4- chl or o- 3- cyano- qui nol i ne- 6-carboxylic acid et hyl
wegeasfoozsaxanpl e 46c¢,1.3 9,5 mmol ), PCT/EP2005/006806

(2-met hyl propyl ) boronic acid gb. o g, 1o nmol ), sodium

carbonate (3.18 g, 30 mmol) and POPd

(bi s(bis(1,1-di nmethyl et hyl)phosphi nous aci d-
g diPjepartian obd P soinor-4-0A8: 4 139hBa6H-0iZ) Alidetemahyll-4-5sobutyl-

) in dinethyl oxyethane (DVE) (20 nL) was stirred

mgggkéﬁftgP%Pngn%%ys. After cooling to room

tenperature, 20 the product was extracted with

et hyl aceé(ﬁi e. The conbj ned organic |ayers were
Sigyilargyeredirg agslereabed imexpmple 38arassasegy starsagifiom 6-formyl-4-

b
: . fibs r | 1CEent I ' El as .
s B S R b AR BRAEBI A E oot BotA8H Ranf b Sodium
acetats a%detfbyab agiddelt@’ireeﬁi[nl-dmmn&%_ A ngm%m| | 'ml—(g_Z);srlidﬁ;ﬂ?methyl]-z;-
. 3-cyano: 4-j sobut yl - qui.nol i ne-6-car boxyli¢c acid ethy
isgl P dpinttng. 3 Fodhorlils. LODES rafd 537 GRS i o 283
(MH). 25 e) Preparation of
6- hydr oxynet hyl - 4-i sobut yl - 1, 4- di hydr o- qui nol i ne- 3- car
bonitrile WO 2006/ 002828 PCT/ EP2005/ 006806 89 OH CN
N H To the suspension of JLithium borohydride (93 ng,
4.3 mmol ) and net hanol (17%3%%1,1&4;.3 mmol ) in ether
6&2%@&0%@@%&&%—(%QJJijﬂid@ﬂeﬁﬁathyl]-4—isopropy_lsulfangl—quinoline—&
3-cyan-4-isobutyl -quinoline 5 6-carboxylic acid ethyl
ester (exanpl e 46#bopyslemetbanesgifonic 4oid ealier (5 nl).
The mxture was stirred at reflux overnight. The
m xture of water and nethanol (v/v la, 40 nlL) was
added to the above solution. Th o NHO (3 nL) was
added to quench the reaction. product was
extracted with ethyl acet at GNHZTh€ cofbi ned or ganic
| ayers were successivelywashed with water, dried over
.sodiumsulfate, filtergd, \and i o cohcentrated in
vacuo. Fl ash chromatargtaphy (Merck~Si]ica gel 60,
70- 230 nesh, 5% 50% et hyjl
m n) afforded 6-hydroxymet Qbut1 -

To the solution of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutyl-
quiuoline-g—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-(57)-
ylidenemethyl]-4-isopropylsulfanyl-guinoline-3-carbonitrile methanesulfonic acid
salt as light yellow solid (30 mg, 75%). LC-MS m/e 355 (MH+).
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1, 4-di hydro-qui noline-3-carbonitrile (220 ng, 43% as
a yellowsolid. LGMsS nfe 243 (MH). 15 f)

WO on of PCT/EP2005/006806
6-fornyl -4-isobutyl - qui nol i ne-g3-carbonitrile O H CN
N To the solution of
6- hydr oxynet hyl - 4-i sobutyl -i, 4-di hydr o- qui nol i ne- 3-car
bonitrile 20 (too ny, o.8Bxamplg48n chloroform (6 ni)

o o TS AR A B B2l BN A 4Gt gffigine-5-
by filtration, tharhdiitiileahethanssidaentidaaid i n
vacuo. Flash chromatography (Merck Silica gel 60, 70-

230 mesh, 0% 30% ethyl ‘acetate in hexanes in 30 mn)
af forded 6-fornyl-4-isobutyl- g ngline-3-carbonitrile
(110 g, 56% as a white solid. WGMS me 239 (MH).
25 WO 2006/ 002828 PCT/EPZOOEHQOGSQQ”{9O g) Preparation
of Ne=
6-[ 2- ami no- 4- oxo- 4H-t hi, 5 (59) - ylldenenethyl] 4-i sob
utyl - quinoline- 3- caPBon procedure as.
descri bed in exanple 38 wh staLP$hg from
6-fornyl-4- 5 isobutyl quiwg Foni trile
(exanpl e 46f), pseudot hi ohyi sodi um acetate
and acetic acid to give ~
6-[2-anino-4-oxo-4FLthiazoI-(SZ)-vlidenenethyl]-4-
isobutyl qui nol i ne-3-carbonitrile. LCM nle 337
(MH). 10 Exanple 47
Signi}az- pmn@r&ae@a&bahmwcamplsay was umﬂe setctipg frotmiskgpamino-4-

ol L AR SRR ORI Bk <orbonitle eramle

46g) and methanesulfonic acid to give 6—[2—&111m0—4—0x0-4H-thiaz01-—(5Z)—

ylidenemethyl}-4-iscbutyl-quinoline-3-carbonitrile methanesulfonic acid salt. LC-
MS m/e 337 (MI*).

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



3 N i5 To the solution of
6-[ 2- am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] - 4-i sob
WA96/008828 nol i ne- 3-carbonitrile (exanpl e 4oc, BOT/EH2005/006806
0.085 mml) in nethylene chlooede (2.5 nmL) and
met hanol (2.5 nlL) was added nethanesul fonic acid (13
uL, 0.196 mol) in nmethanol (1 nL). After stirring
for 1o min, ether (20 nL) was added 26 slowy. The
m xture was stirred for 1 h. The soljid was col |l ected
by filtration and washed with ethetr and dried to give
6-[ 2- am no- 4- oxo- 4H-t hi azol
yl i denenet hyl | - 4- i softo@T
trile nmethanesul fonic acid. ~as |light yellow solid
(30 mg, 75% . LC-M5 nfe 355 ), . N
PCT/ EP2005/ 006806 91 Exanpl e 48 N
6- [ 2- Ami no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-i sob
utyl - qui nol i ne-3- carbonitrile nethanesul fonic acid
Siswildr protédure asidécriiéd @ dtabhple 48d vas wied h’_ﬁ&tiﬁg GrRAuUr e
- aﬁ descri bed in exanple 47 was used, startin rom .
46 {Ogogﬁpmpqrqumo ine-o-carboxylic acid ethyl ester, butylboronic acid, sodium

~ i -Yhiden e 4] | - i, NQL4i
s A RO B LRIl PSR ot st
asactldar ail JiG-MB m /2285 @dE4).0x0- 4Ht hi azol - (52) | o
yl i denenet hyl ] - 4-i sobut yl - qui nol i ne-3-carbonitrile
nmet hanesul fonic acid salt. LC M5 mle 337 (M#H).

b)PrepRtatiohf 6-hydroxymethyl-4-butyl-1,4-dihydro-quinoline-g-carbonjtrile

OH
CN

Tz

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 borchydride
to give 6-hydroxymethyl-4-butyl-1,4-dihydro-quinoline-3-carbonitrile as a yellow
solid. LC-MS m/e 243 (MH*).

15
¢) Preparation of 6-formyl-4-butyl-quinoline-g-carbonitrile

CN

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



6- [ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-buty

| - qui noline-3- 15 carbonitrile NHZ NOS 20 N a)
WPr20¢i0a$38on of 3- cyano- 4- butyl - qui nol i ne- 6- caPOTAPLINS/006806

acid ethyl ester WO 2006/ 002824 PCT/ EP2005/ 006806 92

EtOOC CN N Simlar procedure as described in exanple

46d was used, starting from

manganesedRxidedio-give Adbimel-g-isalnbdylyghimlinet gtcatboplitrile as a white

r t v} bor oni cid, sodiumb5 carbonate and POPd
S@i&}%—ﬁgwf%@{&?al - qui nol i ne- 6-car boxylic acid
ethyl ester as a clear oil. LGMs me 283 (MH). b)
r epar at,i on of

dp Prgparaiigmef Ryl2-aming-yroxo-aHathiganldsghylideneraetitiaa fisgbutyl-
5 q{lﬂdﬂn%ﬁ%-%i‘%itrﬁeH 10 Sim | ar procedure as descri bed
e 46e

I'n exa Wds used, starting from 3-cyano-4-
but yl - qui nol i ne- 6- carboxylic acid ethyl ester (exanple

Sﬁl?ﬁ ' ?‘%{4@{%“&%8%@8@ ﬁ' &%%5314@%%'@\5/ S}aeci, stasbmedrem Gfrmyl-4-

buiylidun&n & 3¥@bONiriR ek ampldadd, ficadetBich) it toir Jodium acetate

and acetic acid to give 6~[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-butyl-
10  quinoline-g-carbonitrile. LC-MS m/e 337 (MH*).

Example 50
6~[2—Amino»4—0X0~4H—thiaz_ol-(5Z)—yﬁdenemethyl]—4—(3—hydroxy-propylsulfanyl)—
quinoline-3-carbonitrile
15

20

25  a) Preparation of 4-(3-hydroxy-propylsulfanyl)-6-iodo-quinoline-3-carbonitrile
Id
] N CN

-

N

Similar procedure as described in example 39a was used, starting from 4~chloro-6-
iodo-quinoline-3-carbonitrile (example 14c), DIEA and 3-mercapto-1-propanol io
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c) Preparation of
6-fornyl - 4-butyl -qui noline-3-carbonitrile O HI1 CNN
W2pA6[0A282Br ocedur e as described in exanpl e OF RETERRSE/006806
starting from6 20 94
hydr oxynet hyl - 4- but yl - I, 4- di hydr o- qui nol i ne- 3-car boni t
rile (exanple 49b2 and WD 2006/ 002828
giver+ Erhpdmxyapepsisudanyiiryirdos quitiodinieds-carbagiitrile. LC-MS m/e 371
(ﬁm#}?r nyl - 4-i sobutyl - qui nol i ne-3-carbonitrile as a
ite solid. LGCMS me 239 (MH#). d) Preparation of
6-[ 2- am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] - 4-i sob
| - 5,quipoline-3-carbonitrile Simlar procedure_as.
b Pﬂ4t[ﬁM@%ﬁ&a@e@é’&ﬂmﬁlaﬁ)@@w}%ﬁaﬂyﬂ-6~1odo—
= 0 Ei&% -qui noline-3-carbonitrile (exanple
q@&%?hglsgeﬁ%?f’ o) %/dant oi n, sodium acetate and acetic
acid to give \
6- [ 2- am no- 4- oxo- 4H-t hi azol - (52) -yl gflengnet hyl ] - 4- buty
| - 1o quinoline-3-carbonitrile. LY MSYW e 337 (M),
Exanpl e so
6- [ 2- Ami no- 4- oxo-4H-t hi azol - (5Z] -yl i denenet hyl ] -4-(3-h
ydr oxy- propyl sul fanyl ) - qui nol i he-3-carbonitrile 15 O
N ~>NHZ S 20\ | S\/\/CH 25 a) Preparation of
4- (3- hydroxy- propyl sul fanyl) -%-i oggr qui nol i ne- 3- car bon
itrile OH =

w

N

To the solution of 4-(3-hydroxy-propylsulfanyl)-6-iodo-quinoline-3-carbonitrile
(example 50a, 3.0 g, 8.1 mmol) and imidazole (2.2 g, 32.4 mmol) in DMF {10 mL)
was added dropwisely the solution of teri-butyldimethylsilyl chloride (TBDMS-CI,
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-g-carbonitrile (3.41 g, 87%)

- asayellow solid. LC-MS m/e 485 (MH?*).

c) Preparation of 4-[3-(tert-butyl-dimethyl-silanyloxy)-propylsulfanyl]-6-formyl-
quinoline-3-carbonitrile

\S_/
Jj/ |\K
S
OHC X CN

-

N



10

20

25

30

S1T 1 '\ CN N Simlar procedure as described in
exanpl e 39a was used, starting from 4-chl oro-6-
WP/ Y Rol i ne-3-carbonitrile (exanple 14c), BCEEP2#(§/006306
3-mercapto-I|-propanol to WO 2@@6/ 002828
PCT/ EP2005/ 006806 94 gi ve
4- (3- hydr oxy- propyl sul fanyl ) - 6-i odo- qui nol i ne- 3- car bon
Sioaian procedmpmsrdescrbad in axamplegybpvapusest, seating from 4-{3-(tert-

bl et o L P Y B b A3 POl Cexample

5@y, tidtiglatdine sdiphenylprafylphosphine (dpp), paltadium(Il) acetate, carbon

iR Sy hath SR e Clon kel Ao o b

Dby ¢ SR RO ers PPl ES REREH 7 M.
chloride (TBDM5-C, 2.94 g, 19.4 mol) in DMF (1o ni).

P SO T R P et SR 416 -

pRipylddteybBl@rindhige @ofhbbattril®r gani ¢ | ayers were

- successively washed with water, dried over sodium
sulfate, filtered, and concentrated in vacuo. Flash

B R S S G R s

quinplinéigecdrbbnityile (example 50¢, 200 mg, 0.52 mmol), pseudothiohydantoin

AR e OB 2Bl

de}lﬁes@j(%tﬁrg %%%n ﬁhﬁl Fﬁgﬁ: 5@%%%‘% 'g’ N ) r'r[%e 's U fany] cated o
13@°£Jofowplh_ After c)c/)oling to rogm tempergture,y e I?ce v%gter 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 36 min) afforded two produets: 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-ox0-4H-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
O

N,
= =8

S\/\/O\\S-
| i

Na
ST



10

20 qui noline-3-carbonitrile O~Si° S OHCI \ \ CN N
WO 2006/ 002828 PCT/ EP2005/ 006806 95 Simlar procedure
WQ 3004082828 bed i n exanpl e 37b was used, starti nBCT/ERION5/006806
4-[13-(tert- 06
but yl - di met hyl -si | anyl oxy) - propyl sul fanyl ] - 6-i odo- qui n
ol ine-3-carbonitrile (exanple Sob), trethylam ne,

Setti gpamle godiot ﬂteomﬂpmqmﬂiﬁ -[2 -0ptOtAB-thizepk(57)-

y e%gg%ﬂéyﬁ—n O&—&er’%ﬁp@{l@ fﬁ 1 Eﬁ%pg@yﬁ) ggcpﬁsulfanyl]-qumolme-g-

capbopiykikul f anyl ] - 6-f or nyl - qui nol i ne-3-carbonitrile.
LC-Ms nfe 387 (M#). d) Preparation of

6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-(3-h
ydroxy- propyl sul fanyl) - qu ine-,3-carbonitrile 1o
The suspensi on of UE% 2
64 2L An(iherg-okeHyH-thiiarel-(5A)-dideary ebbyl | -4sh et quih dlms-g} earboniirile
6-fornyl- quinoline-3-carbonitrile (exanple 50c,-200
ng, 0.52 nmol), pseudot hi ohydantoin (81 ng, 0.52
mol ) and sodi um acetatgy (170 ng, 2.1 mmol) was
stirred for 10 mn. To tRg ove sol ution was added
- acetic acid (0.3 nL). The i xt IMgs heated to 1300C
for 1 h. After cooling tgo tenperature, the ice

carbonate and dri ed. 'F/aj chr omat ogr aphy ( Merck
Silica gel 60, 230- 40rre 0% | 0% met hanol in

Q-
6- [ 2- am.no- 4- oxo- 4H
t hi azol - (52) -yl i denenet - hydr oxy- pr opyl sul f any
yellow solid: LCM nfe 371( MH) and anot her product 6
20
sil anyl oxy) - propyl sul fanyl ] - qui nol i ne-3“carbonitrile
(90 ng, 36% as alight yellow solid: {LCGCM me 485

filtration, washed wt at er and saturated sodi um
nmet hyl ene chloride in wo™pr oduct s:
|')-quinoline-3-carbonitrile (3%dy, 18% as a |ight

a) [Pepdiafignf QX &yahic-k Hed g RhnidofineyécaeisihE A¥id ethyl tért e
rt-butyl - di net’hyl -
(M)

Similar procedure as described in example 46d was used, starting from
4-chloro-3-cyano-quinoline-6-carboxylic acid ethyl ester {(example 46c), n-

~ hexylboronie 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—hydr0xymethyl-1,4-dihydro-.quinoline—3-carbonitrile
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15

20

Exanpl e si 25
6-[ 2- am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] -4-[ 3-(
WOSPRE/92$| - di net hyl - PCT/EP2005/006806
si | anyl oxy) - propyl sul f anyl ] - gaiznol i ne- 3-carbonitrile
O N-NHZ 1/ S 30 WO 2006/ 002828 PCT/ EP2005/ 006806 96
See exanple Sod for the preparation of
6- [ 2- am no- 4- oxo- 4H-t hi azol - (52) -
ylidenenethyl]-4-[3-(tert-butyl-d
ropyl sul fanyl ] - qui nol i ne-3- car boni
6-[2-Anino-4-oxo-4FLthiazoI-(52)-,Iidenenethyl]-4-hexy
| - qui nol i ne-3-carbonitkj --NH, S NN :to a)
Preparati on of 3-cyan-4 - gui nol i ne- 6- carboxyllc
acid ethyl ester EtOOS/ . i pCNar procedure as
descri bed in exanpl e 46d starting from
4- chl or o- 3-cyano- qui nol i n arpoxylic acid ethyl
ester (exanple 46¢), n 15 ’exy@?oronlc aci d, sodium
carbonate and POPd to give
3-cyano- 4- hexyl - qui nol i ne-6- carboxylic acid ethyl
ester as a clear oil. LCGMs me 311(VH ). b)

S1Hn1famqn'aa‘:eéime ak descrlbed in example 46e was nsed, ?tartm from cyano-4—
ro q i'nolj ne:

| - h -
hqu{1 A olme-é/ Cl)oyxy ic agld eth;;i eslteryéxamp e 52a) and llthmm orohydnde
to give 4-hexyl-6-hydroxymethyl-1,4-dihydro-quinoline-3-carboniirile as a yellow

solid. LC-MS m/e 271 (MH+).

et hyl - si | anyl oxy) -
rile. 5 Exanple S2

c) Preparation of 6-formyl-4-hexyl-quinoline-3-carbonitrile

_CN

N

Similar procedure as described in example 46f was used, starting from 4-hexyl-6-
hydroxymethyl-1,4-dihydro-quinoline-3-carboniirile (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-oxo-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 52¢), pseudothiohydantoin, sodium acetate

- and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-hexyl-
‘quinoline-3-carbonitrile. LC-MS m/e 365 (MH?*).



10

15

WD 2006/ 002828 PCT/ EP2005/ 006806 97 OHCN NH

Simlar procedure as described in exanple 46e was
-WOSZ896/003828r t i ng from 3- cyano- 4- PCT/EP2005/006806

hexyl - qui nol i ne-6-carboxylic ag8d ethyl ester (exanple

52a) and lithium borohydride 5 to give

4- hexyl - 6- hydr oxynet hyl - 1, 4- di hydr o- qui nol i ne- 3- car bon

itrile as a yellow solid. LCM nie 271(MH). ¢)

Preparation of

6-forny|-4-hexy|-quino|inegg?%%ﬁ%éﬁitrile O HI \\
CK-e-Atfin&i4vokars Fpihiaedfsy)adidéasarct bl 4-busistahl-4Ginoline-3-
was used, starting from 4-hexyl - 6-

hydr oxymet hyl - 1, 4- di hydr o- G&f098MiHg- 3- carboni tril e

(exanpl e 52b) and mangasese dioxide to give

6-f or nyl - 4- hexyl - qui nol 1 % carbonitrile as a white

solid. LCGMs W 267 (MH). fﬁmdNH reparati on of

6- [ 2- am no- 4- oxo0-4Ht hi 5Z) -yl'i denenet hyl | - 4- hexy

| - quinoline-3-carbonitfile Simlar procedure as

described in exanple 38.was used, starting from

6-fornyl-4- 20 hexyl - ol i ne-3-carbonitrfle (exanple

52c), pseudot hi ohyda soQéun1acetate and acetic
acid to give NN
6-[ 2- am no- 4- oxo-4H-t hila

| - qui nol i ne- 3- car boni thdy e-
2006/ 002828 PCT/ EP2005/ 006806

(5Z) -yl i denenet hyl ] - 4- hexy
QI\/B me 365 (MH). WO

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

AN
=
N

Similar procedure as described in example 39a was used, starting from 4-chloro-6-
iodo-quinoline-g-carbonitrile (example 140) , 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



98 Exan'pl e s.
6-[ 2- Am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4- buty
WOSM6f092828 - qui nol i ne-3- carbonitrile O N\ - NHRCT/BPN05B06806

N a) Preparation of 99

4- but yl sul f anyl - 6-i odo- qui nol i ne-3-carbonitrile I CN

N 10 Simlar procedure as described in exanple 39a
Singidan prededeteastdasgribed in éxarhplerspbovas used, starting from 4~
bl'ﬂﬁfso %ﬂg{:ﬁog&—(ﬁﬂﬁg 'bom—%a%i)l@ﬁvéifez egigxln%lél g'?(,:f)i), triethylamine,
dipheityprbpApibsghinedapa)i il ddiemPHY aERY, birHod mbioMie and
g{e%%gﬁ()m). bL grg%gr%gion o?y o m. ) can
tribhexyisilens to givei4-bubdswanydd-famyksndaetingsrmarbonigriles LC-MS m/e
27?—@4 15 N WO 2006/ 002828 PCT/ EP2005/ 006806 99

[ ar’ procedure as described in exanple 37b was

used, starting from 4-
tyl sul fanyl] - 6-i odo- qui nol j ne: 3-carbonitrile (exanple
DA SR AN Sk R exethyfiig Dutylsulfanyl-
qiabliadiuEbbhireget at e, carbon nonoxi de and _

trihexyl silane to give
4- but yl sul fanyl - 6-f or nyl - qui nol i ne-3-carbonitrile.

o ST L oS0 b g om o
burylswlfanyf-6fgFmyl-quinoline-3-carbonitrile (example 53b),
pseudothiohydantoin, sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol—(sz)—ylidenemethyll~4~butylsu1fanyl-quin01ine—é,—carbonitrile. I;C—MS m/e

| 367 (MH*). |

15 Example 54
6-[2-Amino-4-oxo0-4H-thiazol-(57)-ylidenemethyi}-4-ethylsulfanyl-quinoline-3-
| | | carbonitrile
0O

N
S—NH,

=~ —8

S\

|

Nao
Q‘N

20  a) Preparation of 4-ethylsulfanyl-6-iodo-quinoline-3-carbonitrile
SJ
] X2 -CN

-

N



qui nol i ne-3-carbonitrile io Sim|ar procedure as
descri bed in exanple 38 was used, starting from 4-
WO 06108288% anyl - 6- f or nyl - qui nol i ne- 3- car boni t r i PEI/EP2005/606806
(exanpl e 53b), pseudot hi ohydayit oi n, sodi um acet at e
and acetic acid to give 6- [2 am no- 4- oxo- 4H
thiazol - (5Z)-ylidenenmethyl]-4-butyl sul fanyl -quinoline-
Sigiamvoeedure las dea@ab@l i exangel@ 30hiwgs uskd, Seatipg frofd 4-chloro-6-

ioflg AT g bR Rl AR R 1) el PR Ead hrgd vy

ethyllsuﬂanylwlﬁio-ahﬁﬂﬂmt— @arinitrile. LC—MS m/e 341 (MH?),
4 et hyl sul fanyl -i.0do- qui nol | ne car boni tr| l'e S 1lI
b\ reparatiopyizbednion %M %dnmwk@msm Jossosarhoutsler | ar

procedure as described in exanple 39a was used,
starting from 4-chl oro- 6-

i odo- qui nol i ne-3-carbonitrile (e l e 14c) ,
et hanethiol and DIRA to give 4-
et hyl sul f anyl - 6- i odo- g ' arfelitrile. LC-MS
me 341( M) b) Preparatlo

4- et hyl sul fanyl -6-fornyl -q
OHC 1 LCN 5N

Similar procedure as described in example 37b was used, starting from 4-

a~3-carbonitrile J S

ethylsulfanyl-6-iodo-quinoline-3-carboniirile (example 54a), triethylamine,
diphenylpropylphosphine (dpp), palladium(IX) acetate, carbon monoxide and
trihexylsilane to give 4-ethylsulfanyl-6-formyl-quinoline-3-carbonitrile. LC-MS m/e
243 (M),

c¢) Preparation of 6-{2-amino-4-oxo-4H- —th1az01—(5b)-yhdenemethyl] 4—ethylsu1fanyl-

quinoline-3-carbonitrile

Similar procedure as described in example 38 was used, starting from 4-
ethylsulfanyl—é¥fonny1~quinoline—3—carboniu'ile (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™Y). -



Sim | ar procedure as described in exanple 37b was
used, starting from 4-
WOrZAY/MW2Bany| - 6- i odo- qui nol i ne- 3- car boni t ri | ePCEAR2WSBICE06
54a), triethylam ne, diphenyhptopyl phosphine (dpp),
pal | adiun(11) acetate, carbon nonoxi de and
trihexylsilane to give
4- et hyl sul f anyl - 6-f or nyl - qui nol i ne-3-carbonitrile.

LCMS nfe 10 243 (MH). Preparati on of
6-[ 2- am no- 4- oxo-4H-thi azﬁ%&%‘i I denenet hyl ] - 4- et hy
l6sfid-Aaiiyib-4-axb U HhRm Sk Gﬂ)bﬂiﬂén%td&hjiﬁ éhf@ﬂlﬁ@u]fanyl-qumolme-g-

procedure as described 1 n exanpl e_38 was

starting from 4- carbonitrile

et hyl sul fanyl - 6-f or nyl - quiol i ne-3-carbonitrile
(exanpl e 54b), pseudot hi Ohxg oi n, sodium acetate
and acetic acid to give 6-[2 am MHOXO0- 4H

t hi azol - (52) -yl i denenet hyl ‘ hyl suf f anyl - qui nol i ne-
3-carbonitrile. LGM me{"341(MH+) WO 2006/ 002828

6- [ 2- Ami no- 4- oxo-4H-t hi @
yl sul fanyl - qui nol i ne- 3-
N-, 5 a) Preparation of
6-1 odo- 4- net hyl sul f anyl - qlnolllneSCarbonltrlle S 1
I CNN ™

5Z)-ylidenenet hyl]-4-neth
nitréle ON~>NH2 S s

a) Preparation of 6-iodo-4-methylsulfanyl-quinoline-g-carbonitrile

\Y

| | 10 Similar procedure as described in example 39a was used, starting from 4~chloro-6-
 iodo-guinoline-g-carbonitrile (example 14¢) , 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

OHC CN

\!

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



1o Simlar procedure as described in exanple 39a was
used, starting from 4-chl oro- 6-
WOgMsagi2fol | ne- 3-carbonitrile (exanple 14c) , PCI/EP2005/006806
nmet hanet hi ol and DI EA to giveibzi odo-
4- et hyl sul fanyl - qui nol i ne-3-carbonitrile. LCM nife
327@& . b) Preparation of
$ﬂﬂne¢°@Y&M@meemlsn&nﬂquhnb®Mdmﬁ¢5LC»MS
rrﬁ’ L~ yCN N Simlar procedure as described
I'n é a e 37b was used, starting from 6-i odo-4-
nmet hyl sul fanyl gui nol i ne-3-carbonitri I e (exanpl e 55a),

trieth Iam 20 di phenyl propyi p hos hi ne (dpp
%é aceéxlgxoezl-%rdb% yhgenens )hy1]-4—

5 ug%@g&&@gﬁagl.ﬁﬂghggy_,;@gggﬁ%oesoe tr| hexyl sil ane to

6-forrry| - 4- et hyl sul f anyl - qui noI i ne-3-carbonitrile.
3 f
Sﬁgﬁgfs Dotk %&i@%ﬁ)e@ﬁ% s *@?P@%m from. 6-formyl-4-
nieehylyligatyl afithoihk-Rod4rBEn Rrifed(eR! Qﬂip‘lé 55]9, §§é'ﬁdcﬂnohydantom

pr.ocedur € as described in exanple
sadinm soefateaae awetio agid togive 6-12- ammo—4 oxo—4H~’rlnazol-(5Z)—

o RN A IS PoAL B e O,

to give 6-[2-am no-4-oxo-4Hthiazol-(52) io

yl i denenet hyl ] - 4- net hyl sul f anyl - qui noI i ne-3-carbonitri

le. LC-MB me 327 (NMH+). 6

4-1 . -
4H§h%£&§&(¢%§ [£0R8% ﬁtﬁﬁbﬂbﬁ@ﬁh&m)“ﬁhﬂydﬁﬁ%i (5Z)
yli denenet hyl ] - glideneinethy3}-quitsdivet g-ichsborifile N \ >- -

S NSO

15

N

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 chroniatography (Merck Silica gel 60, 230-400 mesh, 0%-5%
methanol in methylene chloride in 30 min) afforded 4-isopropoxy-6-[4-oxo-2-
[(thiophen-2-ylmethyl)-amino}-4H-thiazol-(5Z)~ylidenemethyl]-quinoline-3-

25  carbonitrile. LC-MS m/e 435 (MH+).
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15

O Simlar procedure as described in exanple 41c was
used, starting from 4-isoproxy- 6-

WP2006002828 sul f anyl - 4- oxo- 4H-t hi azol - (52) -yl i deREHEPLOPE/PO6806
-qui nol i ne-3-carbonitrile 20i1§gxanple 41b),
2-t hi ophenenet hyl ami ne and DI EA. After the reaction
was conpleted, the solid was collected by filtration,
washed with a little bit of acetonitrile and dried.

Fl ash chromat ogr aphy (Merc ilkca gel 60, 230-400
mesh, 0%5% methanol in néx%;\pl%‘gzchl oride in 30 nin)
af 6-4 o dietinb-sap-gpoiatol {4 dénem@thyl]-4-cgclopropy1—quinoline-3-
[ (t hi ophen-2-yl nmet hyl)-am no -4tkﬁh|azol-( Z)-yl'idenem
et hyl ] - qui nol i ne-3- 25 car 6&WORHe. LG M5 me 435
(MH). WO 2006/ 002828 PCT/ EP2005/ 006806 103 Exanpl e
F7

6- [ 2- Ami no- 4- oxo- 4Ht hi az@< (5%) -yl i denenet hyl ] - 4-cycl
opropyl -qui noline-3- carbonyTide 5 ON \>NH2 SN
N a) Preparation of > NH, '
3-cyan-4-cycl opropyl - qui ng €86- carboxylic acid ethyl
ester EtOOC CN 10 N Sim}l ar procedure as described

i n exanpl e 46d was used, starting from

4- chl or o- 3- cyano- qui nol i ¢ lic acid ethyl
ester (exanple 46¢), cygl o] yIBekoni ¢ acid, sodi um
yan- 4- cycl opropyl 15

lyl ester as colorless

qui nol i ne- 6- car boxylic achp
oil. LGMB me 267 (MH). "X

a) Preparation of 3-cyano-4-cyclopropyl-quinoline-6-carboxylic acid ethyl ester

- Et0O0C CN

/

\

Similar procedure as described in example 46d was used, starting from

4~chloro-3-cyano-quinoline-6-carboxylic acid ethy! ester (example 46¢),
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

OH

' CN

Tz
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20

b) Preparation of
ropyl - 6- hydr oxynet hyl - 1, 4- di hydr o- qui nol i ne- 3-
W@&P‘{?&%i{%ﬁu le OH CN N H WO 2006/ 002828 PCT/EP2005/006306
PCT/ EP2005/ 006806 104 Si m | arodr ocedure as descri bed
i n exanpl e 46e was used, starting from 3-cyano-4-
cyﬁlopropél-qU|noI|ne 6- carboxylic acid ethyl ester
o alfrmqse vEelasggseribedin axamplestiadwasiased, starting from 3-cyano-4-

cfaSIEBP AR SXARI IR DN athy et e L Al e
box)o}@dexnhrtetgmlammy%ﬂépmmﬂ{ﬁeh?@?dxyﬁaethyh,4—d1hydro—%umohne-3~
ui nol j, ne a rile
oI B ehow sohd” BESHS méaSen Qutihpl 6 4of was

used, starting from 4-

c clopropyl 6- hydroxynethyl , 4- di hydr o- qui nol i ne- 3-ca
gtioreof 4-cyelopeoryt -k@-fora[}d qmn@msecantbomrtﬂb to

glve 4-cycl opropyl - 6-fornyl - qui nol i ne-3-carbonitrile

as a white solid. LCMS me 223 (M+). 15 d)

Prepar ati on of

6- [ 2- am no- 4- oxo- 4H-t hi ggol - (SZ)I i denenet hyl | - 4-cycl

~opropyl - quinoline-3-carlponitrilg Simlar procedure as

descri bed in exanple 38" W 'S.e ing from
4-cycl opropyl - 6-fornyl -q
(exanpl e 57c), pseudot hi ohydastej

i-carbonitrile
sodi um 20 acetate
and acetic acid to give
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-
cycl opropyl -qui noli ne-3-carbonitrile. LCGMs me
Sigilerymepedure as described in example 46f was used, starting from 4-

cyclopropyl-6-hydroxymethyl-1,4-dihydro-quinoline-g-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-g-carbonitrile

Similar procedure as described in example 38 was used, starting from 4-cyclopropyl-
6-formyl-quinoline-3-carbonitrile (example 57c¢), pseudothichydantoin, sodium
acetate and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-
cyclopropyl-quinoline-3-carbonitrile. LC-MS m/e 321 (MH+).
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6-[ 2- (2- Hydr oxy-i - hydr oxynet hyl - et hyl am no) - 4- oxo- 4H-t
WRi2B06802828 7) - PCT/EP2005/006806

ylidenemet hyl ] -4-i sopropoxy- quogol i ne-3-carbonitrile

50 N=-<OH OSN / i N Simlar procedure as

described in exanple 41c was used, starting from

4-1i soproxy- 6-

[ 2- et hyl sul f anyl - 4- oxo-4 (52) -ylidenenet hyl ]
-qui noline-3-carbonitril e}_%&%]ﬁ%%r%l e 41b),
2- amﬁq[xa—ﬁz&mhexjk-laayﬂmkymaﬂxyﬂeﬁfylaﬁﬁﬁ@]— 13-4 HRGHiAD- (57)-

was corrple lid was coll ected byf [tration,
washed wi t i epmeﬁévslﬁ T ISBPTOROXY SHiROlNG:3-Gag O

FI ash chromat ography (Merck Silica gel 60, 230-400
mesh, 0% 5% nethanol in nethylene chloride in 30 m n)
af forded 6-[2-(2-hydroxy-1I- OH .

hydr oxynet hyl - et hyl am no) - 4N -4H-t hi azol - (52)

yl i denenet hyl ] - 4-i sopr (&E

qui nol i ne- 3- carboni tri | kﬂ (MH) Exanple
sc>
6- [ 2- Hydra2| ne 4- oxg 4H h| azol - (&%)

i denenet hyl ] - 4-

Similar procedure as described in example 41c was used, starting from 4-isoproxy-6-
[2-methylsulfanyl-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}j-quinoline-3-carbouitrile
(example 41b), 2-amino-propane-1,3~diol and DIEA. After the reaction was
completed, the solid was collected by filtration, washed with a litile 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-

- bydroxymethyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-isopropoxy-
qilinoline-3—carbonitri1e. LC-MS m/e 413 (MH*),

Example 59
6-[2-Hydrazino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-~isopropoxy-quinoline-3-

carbonitrile
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Y OO )N N WO 2006/ 002828 PCT/ EP2005/ 006806 i06 To
the sol ution of
W@ 2§068988% y - 6- [ 2- met hyl sul f anyl - 4- 0xo- 4H-t hi azBCEFEBAYPS/006806
yl i denemet hyl ] - qui noline-3-cajbgnitrile (exanple 41b,
73 rTg 0.2 mol ) and diisopropyl ethylam ne (0.104 m_,
mmol ) in acetonitrile (3 nL), anhydrous hydrazine

T¢ eheacﬂunnn of AAISDPMW6+Ezaneﬂ1yimﬁfamb’b4&dxmuﬁ-ﬁaazcﬂ+(eﬂw

B A SR D il )

disupRbpylethylsobve Tl RN V@sho)has Bt
Sl\z/jg?cgyS IST ca glsl%% 230- 40 c’rgesh 0%“%?53?’%%§Mydmus

hYdafaﬁaae PHEeml ot mmob) in noetﬁmmleﬁf wldahs slowly added. The

T M A LT
relabtibn wab@ofgsewdde solvent was removed Flash lch.x(fjomato graphy (Merck Silica
i depe

d 4- 4Ht
- gffqé%)p P’é’éo@f %%hop%§0%% agxzs}gm meatbyleps ﬁhm%megl min) afforded

IR 0 A P OO o

d
Wb@pﬁﬂ{ﬂe@cﬁﬁvﬁmﬁmﬁ\ﬁﬁﬂbomtrl | e (exanple 59,15 ny,
0.042 mmol) in acetonitrile and water (8 niL),
‘hydrochloride acid (1N, 0.17 nmL) was added. The

Example 60
6-[ 2-Hydrazino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-3-
carbonitrile hydrochloride salt :

To the solution of 6-[ 2-hydrazino-4-oxo-4H-thiazol-(52)-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-(57)-
ylidenemethyll-4-isopropoxy-quinoline-3-carbonitrile hydrochlonde salt. LC-MS
m/e 354 (MH*).



10

15

20

.20 reaction conpleted by stirring the above m xture

at roomtenperature for a short period of tinme. Then
WOIRe0eH9R828Nnt s and excess hydrochl ori de aci d weP€ET/EP2065/006806

renoved by vacuum and |yophiljpzer to give

6- [ 2- hydr azi no- 4- oxo- 4H-t hi azol - (52) -

yl i denenet hyl ] - 4-i sopropoxy- qui nol i ne-3-carbonitrile

hydrochl oride salt. LGM5s me 354 (MH). WO

2006/ 002828 PCT/ EP2005/ 006806 ﬁO? Exanpl e 61
2-An1no-5-[1-(3-nethanesu|é@ﬁ%ﬂlﬁﬁghenyl-quinoIin-6-yI
) - BEARk D=L n ' .54 ~qRirSlin=64 A 13 -
a) Prep aerzgt [_?ioﬂr;% d@%ﬂnﬁéﬁe}fgﬁﬁf %l#nlgﬁglc g‘tléllncghé1 cl6 gl' DS{T#;P % ylidene]
ester OT Of/ 10 S A solﬂﬁamﬁ1b0nethyl br onpacet at e
(167 g,1 nol) and sodi um thi onet hoxi de (20% 367.5
g,1.05 nol) in ethanol (Soo nL) was heated at
refluxing tenperature fo hours. After cooling to
t he room tenperat ure, f the solvent was
evaporated 15 under red pressure, and then water
~was added. The resul Hed ture was extnacted with

et hyl acetate. The~QHgani¢ |ayers were r‘n | ect ed,
dried over sodium _s& itered, _a#d concentrated
to give nethyl sul f%nyl -1

pster (73.4
g, 55% as colorless oill. : : VHt) . 20 b)
Prepar ati on of net hanesullfony d ethyl ester

O NH

- 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
stiifate, 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

0O
I

Ty

O
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i-o 0 WO 2006/002828 PCT/ EP2005/ 006806 108 To the
sol ution of nethyl sul fanyl-acetic acid ethyl ester
WwWOaermere861a, 73.4 g, 0.547 nol) in et hyl enBCT/EP2005/006806
chl oride (1000 nmL), 3-chl oropgs@xybenzoic acid
(m CPBA, 217 g, 1.094 nol) was added in portions to
mai ntain the tenperature under 1o degrees. After
Tadhe s¢]ahl,ontdfenet&aatsulfanyhaaamram&\a$1yhéétem(@kah@le b4, 24 g, 0.547

A B 0 4 Al s bt W8 CPBA, 2175,
1.0eytmel) W&@d&éﬂﬁﬁ mﬁmt&ﬁaﬁﬁﬁﬁ?ﬂﬁttﬁn{ rRHTd undBE10 dggrees

h brine, drie

A%%: ag | ayer was col | ected, washe
B é@m esifpackHeB mMam@ﬂHmvﬂfewStmaéabout mnchemperame

_f&'Za%odggt gﬁ'%:gﬂf%;@a@ a&?ﬁéeo%i%‘\o% f(i.@’:};p}ﬁ ﬂ%sﬁ%at asHientralized

wmhegmmmmaoboz&tew $ie2 - Thed e lal@nvhs esllactdd vashed with
beth ter 1 02C 2CH3 _CFt 15Amxtureo
e ?W wy spifate, apddhen pypeeairased fvacn  Hye)
ﬂﬁ)‘ngs Z. 2
641 un}goﬁ adiBiclcid ¢thiyPh S)%d ﬁd%q???“)%{ st .G85 xn/e 167
(MH*lBO 140 C for three hours. After cooling the
reaction to room tenperature, sol vent was renoved
under reduced pressure to give
c) 3Pmﬂa@aﬁoﬁoﬂ§xewmsghﬁenwhesﬁfdr§ma@mfd £bid A e@t%i' er
(purity 50% . The crude conmpound was used in“the
follow ng 20 reaction without further pur| fication.
LCG-M5S me 223 (MH). d) epar an)
4- (2- et hoxycar bonyl - ‘eg @ny 3-V| nyl anl i no) - ben
Et C

zoic acid ethyl ester 02C S02CH3 25 N
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. : EtozchOzCHS
N

The compound of 3-ethoxy-2-methanesulfonyl-acrylic acid ethyl ester (example 61c,
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,

ethyl ester
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The conpound of 3-ethoxy-2-net hanesul fonyl -acrylic

acid ethyl ester (exanple 61c, 52 g, 0.234 nol) and
werzda/19e82838. 65 g, 0.234 nol) was m xed and heRCEBAEPAI05/006806
140-150 C under stirring forq4 hours. After cooling

the reaction to roomtenperature, WO 2006/ 002828

PCT/ EP2005/ 006806 | 0g sol vent was renoved to give

sdlvelt wahremovediargite Z-(neéthaﬂﬁﬂmbémﬁyiuﬂyéthuhesﬂlf@bl—ﬁnglamino)—
bbenzm C. a% gl\,&e hyl_,ester. The cryde conpqQun }F/a}f use .
PReip A gt SL@Y rSIER CORPEHBE WasFseHap the Tollowing reaction

ek | bOpurifi&ais) ;(EW. &) Preparation of

Vﬁ%dyg:f%%‘?lg@un%?haneé%ggﬁél -'q ogl\f[gle?'& car boxylic

acid ethyl ester OH EtQ2C SQZCH3 \ I / N To the

' f T .

o Seibdsiiof bt ¢-neihory 3-methenrsalfordrgringling Gosprhovlie agid ethyl
estec acid o0 ethyl ester (exanple. 61d) in phosphorous
.oxychloride (700 L), Polyphosphoric acid (PPA, 445 @)

was added. The resulted nixtureQlds heated at 70 .
degrees for 8 hourgyounder _gechani cakesidpring. After

the reaction, the reaéiigs as 2cool ed to room
tenperature, and then phg I ous bxychl ori de was
evapor at ed under reduced “ppe€sSsyr€. To the residue,

wat er was added. The solid was | tered, collected,

washed 15 with water thoroughly, and then dried.

Col um chr omat ogr aphy gave 4-hydro)y- 3- .
Torthesnlation b ay(2-eibonyctar hend-2-anebanpesadfanyl-ointtagino)-benzoic acid

etﬁ?%%%er:é fe?gﬁip(l)g BLdyf h pEOhotsts' GRyclofidatoob Yhit), Polyphosphoric acid

(PRAG b4 ) vzl dedn Giel reoulydd gidktnek iwae Ieatal Moxy Hégreasiot 8 hours

et hyl ester 0 .Cf t QRC SQZ . .
unéerymec anical sgirrmg. er the reaction, the reaction mixture was cooled to

room temperature, and then phosphorous oxychloride was evaporaied under reduced
pressure. To the residue, water was added. The solid was filtered, collected, washed
with water thoroughly, and then dried. Colur-nn chromatography gave 4-hydroxy-3-
methanesulfonyl—quinoline—6—carboxjrlic acid ethyl ester (25 g, purity 70%). LC-MS
m/e 232 (MH*Y)

) Preparation of 4-chloro-g-methanesulfonyl-quinoline-6-carboxylic acid ethyl ester

Ci

EtO,C SO,CH,

X
o
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 exiraction with
water. The arganic layers were collected, dried over sodium sulfate, filtered, and
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4- Hydr oxy- 3- et hanesul f onyl - qui nol i ne- 6- car boxyl i c
WQeeg/0esdy| ester (exanple 6le, 15 g, 51 Mol YCHER005/006506

di ssol ved i n phosphorous oxycl@ride (450 nL). Then

the 25 reaction m xture was heated at the refl uxing

tenperature for 6 hours. After cooling the reaction

them mhmantram?aﬁmmqw dolnmn dﬂﬁrlemed)gmghy\gase @A&dmrbd ?ed

under reduced . pressure. Di qr.onet hane was added to
el esu QR ARl B e cBPoBHF AEHIRYLERS (2ads BRITBTRR)- LC-MS
e @Hayers were collected, dried over sodium

sul fate, filtered, and WO 2006/ 002828

PCT/ EP2005/ 006806 110 then concentrated i n vacuo.

t vg 4-¢bl - 3- 1. ..
ef 2 al i A BRI R4 PPl dirioting: tregyiic acid ethyl
estet er (22 g, purity 7099. LGMS nie 250 (MH). 5 Q)
Preparation of
3- net hanesul f onyl - 4- phenyl - qu
ethyl ester 2CH3 EtQ2C gc" the sol ution of
4- chl or o- 3- met hanesul f onyl - quiNg e- 6-carboxylic acid
ethyl 1o ester (exanple 61f, 200 ng, 0.64 mml) in

DVE (8 nlL), phenyl IEQ?S@ c acid (1116 S@ZC}_ps. 96 mmol ), a

catal ytical amount o

tetraki s(tri phenyl phosphi pal | adi um(o) (147 nmg,
0.13 mol ), and sodi um carhorateZSol ution (2 M 1.12
m, 2.23 mmol) were added. The Tresulted solution was
heat ed under the mcrowave irradiation at 150 degrees

for 15 min. After cooling to roomtenperature, the

Taq gwcsalationiof grohdonees-methankswfeylquinolipe-a-dacboxyllic acid ethyl
i t h t The filtrat.e nched w th water ..
esfii e frBle Byt Phpath o bwmaphir Bt B Pyl heid 6
SESMTE CtthlgeitShmyasihsdemkiy trgﬁ@n iphds] Eﬁle?iﬁfa!ll di
mg’g%i um sul ?at , Zﬁd _hen concgnt r t(c_e [ n?vpacug._ F asha um(o)
(4nmens By » ENBFRHUR) ¢arban§@|803monrba M 3.12a8h 2.23 mmol) were
adele 990 Rk 896 vAd 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 filtrate was quenched with water, and

then extracted with ethyl acetate. The organic layers were collected, washed with

I3

oti.ne- 6- car boxylic acid

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 g min) afforded 3-
methanesulfonyl-4-phenyl-quinocline-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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20

hexane in 15 mn, then 50% ethyl acetate in hexane in
9 mn) afforded 3 20

waagtteaazsl f onyl - 4- phenyl - qui nol i ne- 6- car boxyl PCTAE2M3/006806
ethyl ester (159 ng, 70%. LGq¥5 nmle 356 (MH). h)
Preparation of
( 3- met hanesul f onyl - 4- phenyl - qui nol i n- 6-yl ) - net hanol WO
2006/ 002828 PCT/ EP2005/ 006806 1 iEO 1 O HO9i" S

3- Met hanesul f onyl - 4- phenyl - qui n§ 6- carboxylic acid
ethyl ester (exanple 61g, 100 ny 28 mol ) in
anhydrous tetrahydrofuran (8 nlL) “Wds cgoled to o C
First 5 portion of diisobutylam un1hgngde in THE (1
M 930 uL, 0.93 mol v _ o pev@bove m xture,
and the reaction went for At abjput O oom
tenperature. Then the rea \aszcooled to o C, and
second portion of diisobutylalum Mum hydride in THE

(1 M 930 uL, 0.93 nmol) was added. The reaction

continued for another 45 mn at about room
3tmmurf§nyml%éagghaimﬁﬂ1eoé-chﬁm@ﬁe ahid%thypgster (example 61g,

nonitored i 0 using M5. Additional portion o

190 Mg 2§ rainek) imanlypae netetrahydepfuran (8 nsllowasicooled 820 °C. First

90} X . . i n t her
pBHEd o Bteciftblunitth bGHAERR IR Lo B, BYY Wit added to
the aboveanbiters ehdithe readtivn weggfopy Imxdtaboht fdbm\teinperature. Then
et hyl .acetate..  The organi¢ solytion was filtere ) .
ﬂﬁﬁ%&ﬂﬂn ¥agegolnd 0P Pt i wcepaﬂomaeé% diigobutylaluminum hydride
- t ohyl i '-
i, THE (3 0, 98 uTP bl P nfteD WS Ae) (ThelfEailon Sidhed for another 45
mjunt ehoukrcen temperatare. Fibe boraplativet eiifherbgctidvewagk monitored

il I ... 710-.230, nesh., +.60% e | .acetate.in,

uslag LR, A dnal B O i SRR Riddn THF (14, 620
uhes @nemiibl 1 Fafblfdedf i1 #RGeaction went for another 30 min. The reaction

(3- net hanesul f onyl - 4- phenyl - qui_nol i n-6- yl) - net hanol .
wey quapcherbwith satiinetedpedigiybicarhonate solufion; &ptevead lyrextraction
with etRJRIRAAES thb Yighnit BREMA w5 EARL D BrBusR AR A with ethyl
acetate. The filirate 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-

y)-methanol (70 mg, 79%). LC-MS m/e 314 (MH?*).

e

1) Preparation of 3-methanesulfonyl-4-phenyl-quinoline-6-carbaldehyde
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Oy OIll HI \ So\ N W 2006/002828
PCT/ EP2005/ 006806 112 To the sol ution of
WO 00¢028a0esul f onyl - 4- phenyl - qui nol i n- 6-yl ) - TePOBERL005/006806
(exanple 6th, 90 ng, 0.29 mmhkg in nethylene chloride
(lo m), activated manganese oxide (250 ng, 2.88
mol ) was added. The reaction m xture was heated at
Tortbe selution off 3-metiperestifiowylt pphéhyhiminokin: 6yl omithagl (example

cifly e B RO 48 b lene et (A Tl Agied nidiganese oxide

(240 aid, 8638 Ahfol) WdsTAdedaheGRhRAT BExnAB IrEHEEM SeRGefluxing

I n vacuo to give

tenpevaRuredon U6aRn. - Aftereaelingdaithe reem- tempezaivar ddleyrgaction mixture

"Bl Runben ot st RUSPRERUIS: fowids e rescollected

aad ehicordrated it buszoto give mptiear@silfotiN-$Phen§l \quindlin®-6-

A, m xture of
-cgh%{%iéésm%mfﬁ%%wﬂqui nol i ne- 6- car bal dehyde
(exanple 61i, 78 ng, 0.25 mmol), rhodanine (67 nyg,
.0.50 mmol ), sodiumacetate (82 ng, 1.0 15 mmol ), and
JaReapiazatien of 5435mathanesislfonsd 4 phemyequiniodinné-yhmethsdene)-2-thioxo-
ﬂ{iﬁinﬂ .ig-tzi-ﬁn at 160 degrees for 40 mn. After cooling
0 about %%mterrperature, the reaction mxture was
filtered, and the-solid was collectged, washed with
water, dried to give 5-(3-
. met hanesul f onyl - 4- phenyl - qui nol i
oxo-thi azolidin-4-ong (82 ngy, 769
color. LGCMs me 427\(MH). 20

met hyl ene) - 2-t hi
tipa yell ow

A mixture of 3-methanesulfonyl-4-phenyl-quinoline-6-carbaldehyde (example 614,
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-methanesuifonyl-4-phenyl-quinolin-6-ylmethylene)-2-
methylsulfanyl-thiazol-4-one




k) Preparation of
5- ( 3- net hanesul f onyl - 4- phenyl - qui nol i n- 6-yl net hyl ene) -
WO 2046002828 sul f anyl -t hi azol -4-one O O N,, S\ PCOEPNOSBI6S06
WD 2006/ 002828 113 PCT/ EP20054£06806 Sim | ar
procedure as described in exanple 41b was used,
starting from 5-(3-

Smﬂmmaﬁmgﬂ desepibedjn emﬂmphmlb -veasyliseet, btalreing fro2a BH(3-

o ST oA gl ey R T Raoyf-one
(xafuplowf) fodstdRayd, ﬁd@mt@%gm@@%@h{ﬁ%lﬂﬂhe&sﬁuﬂe to

2- e hyIsquauYI - 5 thiazol - 4- on
gryy 5 Se fgnyl-4-phenyl-quinolin-6-ylmethylene)- 2—methylsu1fany1—

- | - 4- ph I I 6-yl
5 a8 LEUE T A AR, e to Sl
procedure as descrlbed in exanple 41c was used,
Ll
2 a#é%m -ﬁl%ﬁe[a;ﬁs -methsespieoyir4rphepyleauipolinnsyl)-meth-
(Z)yjlﬁwnfewiazgm%@ 4-one (exanple 61k), and ammoni a

nmet hanol to give 2-am no-5-[i-(3-net hanesul fonyl -
| 4 phenyl - qui nol i n-6-yl) - met h- (Z)

10 S%:@a?‘iﬁ%]:éélpﬂeaaé%e'séﬁﬁ&fln &g Ble W Wbd u(swgtarnng fsamle.
méﬂﬁreéﬂf@@yl@?&@nﬂhhﬁiﬁbﬁﬁ%-ﬁrﬁ@hﬂéﬂéj@%@I&P&Hfa@ﬁ!&?&ol—z}-one
ij ﬁllne carbonitril

(examp ), and ammonia in methanol to give 2-amino-5-[1-(3-methanesulfonyl-

4-phenyl-quinolin-6-y1)-meth-(Z)-ylidene]-thiazol-4-one. LC-MS m/e 410 (MH*).

15 Example 62
- 6-[2-Amino-~4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-phenyl-quinoline-3-
| carbonitrile

20
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a) Preparation of

3- cyano- 4- phenyl - qui nol i ne- 6- carboxyllc aci d et hyl
W@2006/002828D0 N N WO 2006/ 002828 PCT/ EP2005/ 006 38GI/ERZDAS/006806

Simlar procedure as descrlbeqL4n exanpl e 61g was

used, starting from 4-chl oro- 3-

cyano- qui nol i ne-6-carboxylic acid ethyl ester (exanple

S#hilar n:hteﬂ&fdma” dmsbﬂbéé il example 61g was used, starting from 4-chloro-3-
tetrakjs(tri osp, )palladlu ), nd, sodi um
cxag}oogwglp& Q @B\;g . ester (example 46¢), phenylboronic acid,

t%%%ﬂgﬁ&@%%ﬁ@ﬁ%ﬂ%ﬁ@)g%%&gﬁ ﬁb%‘hg?é solution to give 3-
oy drphepykghinolihepheastoxylic acld ethyBestear. Ho®HMS i & 363 (MHY).

\ OH 14 N/ Simlar procedure as described in exanple
61h was used, starting from 3-cyano-4 1o
bpire ahmﬁuhraila- E@;@y IpheAFl-uiofiik-
%exg%ple 62a), and diis #ylgﬂfkunl hygﬁ?ggﬁFgﬂgFSe
6- hydr oxynet hyl - 4- phenyl - gatqol i ne-3-carbonitrile.
LCGMs me 261 (MH). c) (P arati on of
6- f or nyl - 4- phenyl - qui nol ihe-Zdcarbonitrile 00 NH N
i5 Simlar procedure as des rlbed in exanple 61li was
used, starting fromiexs
hydr oxynet hyl - 4- phenyl -t
(exanpl e 62b), and activ

carhgni trile

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
(MB*).

c) P_reparatioﬁ of 6-formyi-4-phenyl-quinoline-3-carbonitrile

Similar procedure as described in example 61i 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-
carbonitri_}e
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. manganese oxide to give
6-fornyl - 4- phenyl - qui nol i ne-3-carbonitrile. LCGM nmle
WoQoEEm228H+) . d) Preparation of PCT/EP2005/006806
6- (2, 4-di oxo-thiazolidin-5-yl iﬂgnemat hyl ) - 4- phenyl - qui
nol i ne-3- carbonitrile W 2006/002828 115
PCT/ EP2005/006806 N ON N S Simlar procedure as

described in exanple 61j was used, starting from
6-fornyl - 4- phenyl - qui c@ 3-carbonitrile (exanple

62c), rhodani ne, sodium pt e, and 5 acetic acid to
gi ve
6- (2, 4-di oxo-thi az
nol i ne-3- carbonitri
Preparation of N
6-(2-met hyl sul fanyl - 4- oxQ- 44 2 | £ denenet hyl ) -
4-phenyl - quinoline-3-carbbnit¥ile / N \'V\' N N
10 S- Sinmilar procedure as described in efanple 41b
‘was used, starting from 6-(2, 4-di oxo-
t hi azol i di n-5- yIidenenethyI) 4- phenyl gui nol i ne-3-carb
Sﬁﬁﬂﬁf -4~
di | S%%@gﬁ%e%g%%ﬁ%)m fﬂrﬁ atet otrqu fFiTe t%ﬁgmﬂfomﬁ 4
phenyl-quinoline-3- carbomtnle (example 620), rhodanme sodium acetate and

oSN R S RO P SBBEL M Birolne -

cdtbenpitridd.i OO-MSE m/e 374 (MH*), _ _
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl j - 4- phen
yl - quinoline-3-carbonitrile

e) Preparation of 6-(2-methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-phenyl-
quinoline-3-carbonitrile

- 4- phenyl - qui

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—th1azol-5—y11denemethyl)-4-pheny1—qmnolme—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 L’l_escribed in example 41c was used, starting from 6-(2-

methylsulfanyl-4-oxo-4H-thiazol-5-ylidenemethyl)-4-phenyl-quinoline-3-

- carbonitrile (example 62¢), and ammoniain methanol to give 6-[2-amino-4-oxo-4H-



20 Sim |l ar procedure as described in exanple 41c was
used, starting from 6-(2-
Woe0oydo3se8f anyl - 4- oxo- 4H-t hi azol - 5- yl i denenet hpCTA#2088006806
nyl - qui nol i ne-3- carbonitrile {figxamlp a 62e), and
amoni a-in nethanol to give 6-[2-am no-4-o0xo0-4H WO
2006/ 002828 PCT/ EP2005/ 006806 116
thiaralz (3Z)cBengmathyidne phyhl-duinblinga-cprbonitiiie - BSOS bo/e 357
(@ﬁ? nle. LGMS me 357 (M#). Exanple 6~ 5
2 Anm no- 4- oxo- 4F1-t hi azol - (5Z) -yl i denenet hyl ] - 4- pyr
idin-3-yl-quinoline 3- carbonitrile; conpound wth
~trifluoro-acetic acid OF N HO NO S/j N NNH2 a)
Prepar at| on of Example 63

g etﬁ rd’% W%@i#%fmlﬁﬁéﬂé@%h@ﬁ C'-sql-quifloline-g—

descri b e d | n exxbompitdle; tompaandseith tsflasio-acto i
4-chl oro-3- cyano-qui nol i ne- 6- carbOﬁyllc aci d et hyl

ester (exanple 46.c), pyridine- P borpnic acid,
tetralds (triphenyl phosp (o), and

sodi um car bonat e sol uti e 3kcyano-4

pyri di n-3-yl -qui nol i ne- iclcid ethyl ester.
LC-MS me 304 15 (MH).

N
A

NH,

| a) Preparation of 3-cyano~4-pyridin-3-yl-quinoline-6-carboxylic acid ethyl ester

N

=
0O

N
SN .
10 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 (iriphenylphosphine) palladium (0), and sodinm carbonate solution to
give 3- cyano—4~pmdm—3—yl—qumolme—6-carboxyhc acid ethyl ester. LC-MS m/e 304
15 (MEY).

b) Preparation of 6-hydroxymethyl-4-pyridin-3-yl-quinoline-3-carbonitrile
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15

b) Preparation of
6- hydr oxynet hyl - 4- pyri di n- 3-yl - qui nol i ne-3-carbonitril
We 2000/00230%/ 002828 PCT/ EP2005/ 006806 117 | N /PCT/EER05/B6806
Simlar procedure as describegytn exanple 61h was
used, starting from 3-cyano- 4-
pyri di n-3-yl -qui nol i ne-6-carboxylic acid ethyl ester
(exanpl e 63a), and 5 diisq |\<l|_ am num hydri de to give
\

6- hydr oxynet hyl - 4- pyri di qui nol i ne-3- -
carbonitrile. LGM me 2 ). c) Preparation of
6-fornyl -4-pyridin-3-yl - ol i ne-3-carbonitrile N O
\' H N 10 Simlar prggedurel as described in exanple

61li was used, starting g H _
hydr oxynet hyl - 4- pyri di n- d inefa4carbonitrile
(exanmpl e 63b), and activated Aganganese oxide to give
6-f ormyl - 4- pyri di n- 3-yl - quihol i - 3-carbonitrile.
LCMS me 260 (MH). 15 d) Preparation of

6- (4- oxo- 2-t hi oxo-thi azoli di n-5-ylidenenet hyl)-4-pyrid

 Sibditat ptoceditteRldeBEBedH S2Bhpled1R Was used, starting from 3-cyano-4- -

pyridin-3-yl-quinoline-6-carboxylic acid ethyl ester (example 63a), and
diisebutylaminum hydride to give 6-hydroxymethyl-4-pyridin-3-yi-quinoline-3-
carbonitrile. LC-MS m/e 262 (MH?*), '

c¢) Preparation of 6-formyl-4-pyridin-3-yl-quinoline~3-carboniirile

Similar procedure as described in example 611 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-g-yl-
quinoline-g-carbonitrile
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NONH NS S W 2006/ 002828 PCT/ EP2005/ 006806 118

Simlar procedure as described in exanple 61j was
WQ286/002828r t i ng from 6-fornyl - 4- PCT/EP2005/006806

pyridi n-3-yl-quinoline-3-carbpgg trile (exanple 63c),

rhodani ne , sodium acetate, and acetic acid to give

6- (4- oxo- 2-t bi oxo-t hi azol i di n-5-ylidenenet hyl)-4-pyrid

Sinmil:g-prioceduieras| deseriBedar doampleidipwas Gedd; shaingABom 6-formyl-4-

f . 2 .
p@%’%ﬁﬂﬂgﬁﬁ g&?‘%?org@e4%¥ﬁﬁ§z@c)5r%ﬂdiaam%acetate and
&C@hﬂ%@ﬂ v8 64 akt-Babi - an&ﬁmﬁﬁistghdi@eﬁxethwchiﬁyﬂﬁm-g-yl-

S, S lo Sim|ar procedure as described in exa

qmaghuwdcarbparml%gLETMﬁwm!e( 7MED).

t hi oxo-thi azol i di n-5-ylidenenet hyl)-4-pyridin-3-yl-qui

nol i ne-3-carbonitrile (exanple 63d), iodonethane, and
e)DPfedafaliiors op 6e(pyinetiydhdfanydy-oxo-gtktldardlrg-yHdememgthyd)-4-pyridin-

6; (2: et hyl sul.f anyl.- 4- oxo- 4H-t hi azol - 5-yl i denenet hyl') -
3—2(1—%9}1}'@}11@—@—4:?; homtrilgo) i ne- 3-carbonitrile. LC-NMS nfe

389 (Mt+). 15 f) Prepargtion of

6- [ 2- am no- 4- oxo-4H-t az\oN-(SZ)-yI i denenet hyl ] - 4- pyri

di n-3-yl - qui nol i ne- 3- pnitrile; compound with

trifluoro-acetic acid ar procedur 6~ as descri bed

in exanple 41c Wk [ ‘

_(2

Similar procedure as described in example 41b was used, starting from 6-(4-0x0-2-
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-g-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-oxo-4H-
thiazol-5-ylidenemethyl)-4-pyridin-3-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*).



20

nmet hyl sul f anyl - 4- oxo- 4H-t hi azol - 5-yl i denenet hyl ) - 4- pyr
WOabeA82828 - qui nol i ne-3- carbonitrile (exanpl e BGEEP2a8A06506

ammoni a i n et hanol to give 64{@-am no-4-oxo-4H

t hi azol - 5-yl i denenet hyl ) - 4- pyri di n- 3-yl - qui nol i ne- 3-ca

rboni-trile. Flash chromatography using a small anount

of trifluoroacetic acid as a cosol vent gave 6-

[ 2- am no- 4- oxo-4H-t hi azol - (5Z7) -yl  denenet hyl ] - 4- pyri di

n-3-yl - qui nol i ne-3 25 carbgﬁ?@ﬁ@ conpound w th

6ot At 6426234 eT-Betach] - denBmeeidy1{- M) - i}
A B e T 1%“&1 ethfpropoxy)-quinoline
6- [ 2- Ami no- 4- oxo- 4H-t hi az8rearbanityile denenet hyl]-4-(1-e

t hyl - propoxy) - qui nol i ne- 3-carbonitrile \ \ \ NN
S ~ NH2 5 a) Preparationgof
- 4-(1-ethyl - propoxy) - 6- i odo- qui nol i ne-3-carbonitrile I'N
Sim | ar procedure as des r'n exanpl e 28a was
used, starting frem 3-pent anol , O
4-ch|oro-6-iodo-qu 2l | Nek 3- ca
and pot assi um hydri de
gi ve /
4- (1-ethyl -propoxy)-6-i0¢§g~q oIinet%
LC-MS me 367 (Mi#+). b) Preparation of nNH
5 4-(1- et hyl - propoxy) - 6-f or nyl - qui nol i ne-3-ca& bonitrile
- OOVN H15 Simlar procedure as described in exanple
28b was used, starting from 6-iodo-4-(2
a)nBrapaxgtien hbay(L-aibylprapesy B6eciadbaniinoline 3¢ earhopitzile
.64a), carbon nonoxide, WO 2006/ 002828
PCT/ EP2005/ 006806

: '(exarrpl e 1l4c)
of THE to

rbonitrile.

Similar procedure as described in example 28a was used, starting from 3-pentanol,
10 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

N:\\ O O
= H
P
15 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,
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120 triethyl am ne, di phenyl propyl phosphi ne,
pal l adiunm(l1) acetate and trihexylsilane to give
W@ 200p/08283% | - pr opoxy) - 6- f or myl - qui nol i ne- 3- car bPEIEPIDS006806
LC-Ms me 269 (MH). c) Prepsga@ti on of
6-[ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ]-4-(1-e
o&oxy) -qui noline-3-carbonitrile Simlar

thyl 5
i E]@fmjgg’ '@hmﬁ@r‘pméﬂhﬁi@féuamﬂhdﬁﬁn(ﬂbscethd trihexylsilane to
s 3L O bRk o i aminolinesasrhonitiile: L5 e 260 (MEY)

64b), pseudot hi ohydantoin, sodium acetate and acetic

acid to.giv 6[-[2-arri no- 4- oxo- 4Ht hi azol - (52) 10
o)y Prenatatish Ay 62 mincsatio- pHomesep)-(a - sbiensnethybi- brdmiethyl-
ok 8-tk ! : . Exanpl e 65
pwfﬁﬁhﬁﬁeﬁgm}&@#ﬁ? L (52)- V1 i denenet hyl ] - 4- i sob

utyl sul fanyl - qui nol i ne-3- 15 carbonitrile Sp N S.

sl foscd B b Shalin pgurln sBeiesed: saring from 4du-othyl-
Pﬂtﬂggﬁ'ﬁﬁffbflﬁﬂ@ﬁﬁﬁﬁﬁ@?ﬁ%ﬂ)@ﬁﬁﬂé (&%ﬂlnﬂg_@i@ba{%e?ld%ﬁﬁoﬁ?&antoin,

e

starting from | - propa

sofiamiaseisle and deetinatiato gines-Fapbunbrs-oke-gHthinabh (32)
e AL AL YD Ga R Rl caSuiBl Lo-MS me 567

(MHuvbut yl sul f anyl - qui nohne-3-carbonitrile. LGM nie
369( MH). WD 2006/ 002828 PCTI EP2005/ 006806 121 b)

Preparation of

6-fornyl - 4-i sobut yl sul fan)ﬂx-aﬁﬁlgglsi ne-3-carbonitrile
- 6-[2-Amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutylsulfanyl-quinoline-3-
carboniirile

Similar procedure as described in example 28a was used, starting from 2-methyl-
propane-1-thiol, 4-chloro-6-iodo-quinoline-g-carbonitrile (example 14¢) and
potassium hydride in a solvent system of tetrahydrofuran to give 6-iodo-4~
isobutylsu}fanybquinoﬁne—g—carbpnitrﬂe. LC-MS m/e 369(MH*).
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SOV\N\\ HN 5 Simlar procedure as described in
exanpl e 28b was used, starting from 6-i odo-4-

WiOs20pe0¢$28ul f anyl - qui nol i ne-3-carbonitril e (ex2OBIEP2005/006806
65a), carbon nonoxide, triethy]amne,
di phenyl pr opyl phosphi ne, palladium (11) acetate and
trihexylsilane to give
6-fornyl - 4-i sobut yl sul fanyl - qui nol i ne-3-carbonitrile.

e bk A S oot

i sobut yl sul fanyl - qui nol i ne-3<carbonitrile O NN S_
NH2 15 Simlar procedure as scribed in exanple 28c
was used, starting from6-fornyl-4

i sobut yl sul fanyl - qui nol i ne- arboni tgil e (exanple
65b), pseudot hi ohydapfQi n, |[sodium acgtate and acetic
acid to give 6-[2-am NS> Q- 4t hi a2ql - (52) -

yl i denenet hyl ] - 4-i sobutyl [
rile. LCNM5S me 369 (MH).
PCT/ EP2005/ 006806 122 ExanN’e 66
6- [ 2- Ami no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-i sob
ut oxy- qui nol i ne-3- carbonitrile I YOO \ \ \ N N

Sﬁ'&ﬂar%ﬂg'égdure as described in example 28b was used, starting from 6-iodo-4-~

- isobutylsulfanyl-quincline-g-carbonitrile (example 65a), carbon 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-g3-carbonitrile

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*).



a) Preparation of
6-1 0do- 4-i sobut oxy-qui noli ne-3-carbonitrile O N lo
WGi2p06/08282pr ocedur e as descri bed i n exanpl e 28aPGBEP2605/006806
used, starting from 2-nethyl - p$0pan-1-ol,
4-chl oro- 6-i odo- qui nol i ne-3-carbonitrile (exanple 14c)
and potassium hydride in a solvent systemof TH ? to
gi ve 6-i o0do-4-isobutoxy-quinoline-3- carbonitrile.
LC-MS nfe 353(MH}) 15 b) Preparation of
6-forny|-4-isobutoxy-quinoﬁﬁﬁgigiégrbonitrile OOH
N 0 3 i n i n
pr Sor e SF SaL 4T oo ) SRR d R 3 fobfory-quinoline 3
starting from 6-i odo- 4- carbonitrile
i sobut oxy-qui noline-3-carbonitrile (exanple 66a),
carbon nonoxi de, tri et hyl am1ie,
~di phenyl propyl phosphi ne, palladium (11) acetate and
trihexylsilane to give 6- nyl -
rbonitrile. LI\/S m e 255

6- [ 2- am no- 4- oxo-4Ht hifgazo i€nehgt hyl | - 4-isob
ut oxy- qui nol i ne-3-car [ Sim | Q rocedure as
descri bed in exanple 28 uged, startyng from
6-fornyl-4- zo isobutoxy-quinoline-3-carkgnitrile

3 (exanpl e 66b), pseudot hi ohydantoin, sodi um?acetate
and acetic acid to give
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-
a)i Bodparakiyn of briodonei®buivgogiinoline-3-coHddiirle 353
(MH). Exanple 67 15
6-[2-Anino-4-oxo-4F1-thiazol-éifyfylidenenethyl]-4-(2,

2-di met hyl - propoxy) - qui noline-3-carbonitrile

N
A X

P
N

10 Similar procedure as described in example 28a was used, starting from 2-methyl-
propan-i-ol, 4-chloro-6-iodo-quinoline-3g-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?~).

15 b) Preparation of 6-formyl-4-isobutoxy-quinoline-3-carboniirile

N ;;:r// O
o
N
[ > "
/
N



O N NH2 a) Preparation of

4- (2, 2-di met hyl - propoxy) - 6-i odo- qui nol i ne- 3-caxboni tri
WO@a006(002638 N WO 2006/ 002828 PCT/ EP2005/ 006806 PRA/EP2005/006806

Sim | ar procedure as descri be;b% n exanpl e 28a was

used, starting from 2, 2-di met hyl - i-propanOl,

4- chI or 0- 6- i odo- qunol ne- 3- carbomr|le (exarrple 14c)
Siamtarroesdireras degcribetbin exzanplelafinwasysid statingtfor@-iodo-4-

2, 2=di me - PI. - 6-
isfh¥bav o it Beiatborfilf ok 62" sebanmopoxide, triethylamine,
_ dlgh@ﬁﬁgeédpﬂphﬁphme, pa]ladmm (II) acetate and tnhe Isilane to ve 6-formyl-
net hyl - ropoxy - or% ui nol |ne 3-carbonhit
459 to:gbqumoﬂmegh@ar 1t I@ge @55@/115@}: in
exanpl e 28b was used, startlng from4-(2,2-
di met hyl - pr opoxy) - 6- |odo gui nol i ne-3-carbonitrile

c)(Emapawozﬁﬁﬁﬁ» | 2emniran 4-lexorpohi gl - (SZ]—?hH&il@:ﬁEﬂ@l] -4-iscbutoxy-

enyl osphine, palladiun(ll) acetate and

aftpBEes SPRiuRIS i ve
4- (2, 2-di et hyl - propoxy) - 6-f or nyl - qui nol i ne- 3-car boni t
rile. LGMS me 269 (Mt). c) Preparation of

Slmﬂ[az pantadire as deseribedhinpemmpls 28c was used, starting from 6-formyl-4-

0 isfiddEneidnd Sl Bodie ermple 661, poendothighydafoin, sodium

acptate efld aeeidcacid 167, %&Eﬁ@[ﬁm%ﬂoﬁo?& -ihezoli$58)-ylidenemethyl]-4-

tarting, from4 (
15%? eyt %&W@%ILQ{MS@ABMMHF bonitrile

(exanpl e 67b), pseudot hi ohydantoin, sodium acetate
and acetic acid to give 6- [ 2- am no- 4- oxo- 4H

ample 67
15 6- [2~Am1n0~4—0xo—4H~tluazol—(5Z)—yhdenemethyl]—4~(2 2-dimethyl-propoxy)-
' quinoline-3-carbonifrile

pour

20
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20
t hi azol - (52) -yl i denenet hyl ] -4-(2, 2-di met hyl - propoxy) -q
WQ2es(002638 3- carbonitrile. LC- M5 mle 367 (M) PCTEP2005/006806
2006/ 002828 PCT/ EP2005/ 00680612425 Exanpl e 67
6- [ 2- Cycl opr opyl am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet
hyl]-4-(1-ethyl - propoxy)- gui nol i ne-3-carbonitrile O
Smlﬂal\premedwm des&ribed ax e:mmpmaaawasumis starbmg from 2,2-dimethyl-

B, A e 9\%@1%' it m{q%'a“ 3 (Biftols c) pad potassium
hﬁhmmzi £s84bni sydters Ve Tem C[ﬁ‘gﬁﬂﬁy)—&wdo—

(exanmpl e 37c¢) SOdI um acet e and acetic a
qgnp n@;ﬂcfﬁﬁiﬁpﬁﬂyﬂ%@ﬂdﬂﬁ ID»’@S&T—(MH*AZOI (52) -yl i denemst
hyl]-4-(1-ethyl 10 propoxy)-quinoline-3-carbonitrile:
LC-M5 me 407 (MH+). Exanple 6Q
Pﬁpﬁlﬁa@@ﬁ@i(am‘ﬂmﬂhgkﬂr@mgrmfdmga Qjuihbihe- gl-d:zﬂrbﬁﬁﬁﬂe
hyl ] - 4-i sobut oxy qui noline-3-carbonitrile NOO N
H Simlar procedure as desgri i n exanple 28c was

used, starting from 6-fornyl -
|sobutoxy qU|noI|ne 3-carbonitirile (exanple 66b),

Similar procedure as described in example 28b was used, starting from 4-(2,2-
dimethyl-propoxy)-6-iodo-quinoline-3-carbonitrile (example 67a), carbon
monoxide, tziethylamine, diphenylpropylphosphine, palladium(II) acetate and
trihexylsilane to give 4-{2,2-dimethyl-propoxy)-6-formyl-quinoline-g-carbonitrile.
LC-MS m/e 269 (MH*).

¢} Preparation of 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyll-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-g-carbonitrile. LC-
MS m/e 367 (MH*).
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4H t hi azol - (52) -yl i denenet hyl ] - 4-i sobut oxy- qui nol i ne-3
WOcHHoe828ri le. LC-MS me 393 (MH). Exanpl e POT/AEP2005/006806

6- 12- Cycl opr opyl anm no- 4- oxo- 4fh4 hi azol - (52) - vl i denenet

hyl | -4-(2 2-di nethyi- propoxquinoline--carbonitrile O

ON NS ~H 10 Simlar procedure as described in

exanpl e 28c was used, starting from4-(2, 2-

di met hyl - propoxy) - 6- f or nyl -qui nol L ne-3-carbonitrile

(exanpl e 67b), 2- cycl opro&%ﬁ@ﬂ&q@zt hi azol - 4- one

d. ) 3 . A1t GhNE )

6-[ 2- c{@lﬁ%ﬁ?&?g—?ﬁ%ﬁoxo- Aflﬁ{s?gl az oP—EE S%ﬂ; lfge%ﬂélﬁgpmpoxy)

t hyl ] - 4- (2, 2- di met hy| quinoline-3-carbonitrile

pr opoxy) - qui nol i ne-3-carbonitrile. LCM5 me 407

(MH). 15 Exanple 71

6- [ 2- Ami no- 4- oxo-4H-t hi az¢l - (5Z) -yl i denenet hyl ] - 4- pr op

yl - qui nol i ne-3- car bonid Tk O \ SAN N NH2 20 a)

Preparati on of O

2- (3-cyano- 6-i odoS{jui n

di ethyl ester 25

| -nmal onic acid

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 37¢), sodium acetate and acetic acid to
give 6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(1-ethyl-

10 ° propoxy)-quinoline-g-carbonitrile: LC-MS m/e 407 (MH*).

Example 69
| 6-[2-Cyc1opropylamjno-4—oxo~4H~thiazol~(5Z)—y1idenemethyl]-4—isobutoxy—

quinoline~-3-carbonitrile

15

<7

Similar procedure as described in example 28c was used, starting from 6-formyl-4-
isobutoxy-quinoline-g-carbonitrile (example 66b), 2-cyclopropylamino-thiazol-4-one

20 (example 37¢), sodium acetate and acetic acid to give 6-[2-cyclopropylamino-4-oxo-
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Pot assi um hydride (35% oil dispersion, 220 ng, 1.91
Wh2o06j602628 washed with newly opened hexane f oPCTAB2605/006806

times under Argon. Then anhydyggis tetrahydrofuran (55

m.) 5 was added, followed by addition of

2-ethyl-malonic acid diethyl ester (480 ny, 2.54

Mlhzomsz)-rmehemeﬂmlm%@bmmy&ﬁmmlﬁ% alcagbonitriled AMT-MS m/e

ture for 10 mn.
3%2&&% Ho- 6=i odo- qui nol i ne- 3 car bonitrile (exanple 14c,
200 ng, 0.64 mmol) in anhydrous tetrahydrofuran (3
rrL) was added to the above idon mixture, and then

5  '8aGLhonGORLIAHEd 8 A || ‘HJ ?diror%ggﬁog! ]h_.zf r(gis%oammethzl-

ITTTT. e T eact 1T O Wa
then extracted MAtbnﬁﬁﬂy}qaﬁﬁﬂﬁkﬁq(ﬁﬂﬁnﬁﬁﬂ@nlC Iayers
were coll ected, washed with brain, dried over sodi um
sul f at e, filtered, and concentrated in vacuo. Flash
chromat ogr aphy (Merck Sili,ca gel 60, 70-230 nmesh, 20%
ethyl acetate in hexane~j 5 mn) afforded

2- (3-cyano- 6-i odo-qui nolinp-4-yl)-2- ethyl-nmalonic acid
diethyl ester (250 ng, 85 as col orless viscous oil
LC-M5 me 15 467 (MH+)p”b) Preparatiqg of

6-1 0do- 4- propyl N nol i he-3-carbonitriffe N 20 A

m xture of N
2-(3-cyn-6-io0do-quinglin-} -;al oni c acid

di ethyl ester exam Ig ] 0. 5450l ), lithium
-chloride (45 ng, 0.72 ﬂﬁnl) water (lo\ uL, 0.54
mml ), and di net hyl sul foxide (1o uL) wd$ ed at 180
degrees for 1 hour. After cooling to thhe om
tenperature, the reaction was quenched with water, 25

10 lﬁﬁkég%\’@?e rgaq% éf?ﬁ%oﬁeﬁ}l g)Ear}Xple% W iSse hsta'rﬁrslg lfr%% (31»(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-g-carbonitrile. LC-MS m/e 407 (MH?®),

15
Example 71
6-[2-Amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-4-propyl-guinoline-3-
carbonitrile
20 NH,

a) Preparation of 2-(3-cyano-6-iodo-quinolin-4-yl)-2-ethyl-malonic acid diethyl
ester
25
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WO 2006/ 002828 PCT/ EP2005/ 006806 128 filtration

through a plug of celit with ethyl acetate. The water
WOo220e6/002828 extracted with ethyl acetate two nBEEEP2005/006806

times. The organic |ayers wergogonbi ned, washed with

brain, dried over sodiumsulfate, filtered, and

concentrated in vacuo to give the crude product as

dark viscous oil. Flash chro =\ogurphy (Merck Silica

gel 60, 70-230 5 nesh, 10-209 e.hl acgtate in hexane

in 30 mn) afforded 6-io0 I QPYH--

qui nol i ne-3-carbonitrile (b )

LC-Ms nfe 323 (MH). p) Prepar ati onzg

6-f ormyl - 4- pr opyl - qui no caronitrile NO io N

Sim | ar procedure as des{ . I njlexanpl e 28b was

used, starting from 6-i od N

pentyl - qui nol i ne-3-carbonitril e (exanple 71b),

triethylam ne, diphenyl propyl phosphine, palladiun(ll)
Piesgise huddde (33%)@31 dispension, @29img, 169F mmmyl) wis washed with newly

RO EEAL) B SALRNLAT hfen hShYE s tefBRydrofuran (55 )

whs h@dedyifolewed b?'aﬂﬂiﬁ(h‘l of pletlifidhaloniicigna Mithyl dstér Pmg, 2.54
| - q nol i ne-3-¢garbonitrile 20 Sim | ar procedure as

& aeﬂqiil%éawﬁpée w8 siigred @é @bouts,mm tergperastive for 10 min.

o L T D T —
aldmddoumtegralsrdrofuraﬁ_ (3 rI]nL) w?s added to thg above tr%action m]xture, and

t - -
L R A A ST R ee%’é@ %f‘hg w8ction was

RSB SRR AU Tl

wore.coliepksd; weshed withdaain, dries oveDsodium sulfate, ltered, 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-MSm/e
467 (MH*),

b} Preparation of 6-iodo-4-propyl-quinoline-g-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
uL, 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



10

20

\' V' \' N NS-I NH2 5 a) Preparation of
2-butyl - 2- (3-cyano-6-i odo-qui nolin-4-yl)-malonic acid
Wai2ea6/02828 ester oo ) 0 10 Similar procedure aBCI/EP2005/006806

described in exanple 7ia was wugd, starting from

4-chl oro-6- iodo-quinoline-3-carbonitrile (exanple

14c), diethyl n-butyl malonate, and potassium hydride
fikteatigin/dirough a plug of celit with ethyl acetate. The water layer was extracted

U e T e 20 8 o el e b tied with
bifdn,aditedoveroding Watfatd, f@teded %ﬂ%nhéﬁhﬁte,d{‘{n dacuotoldbe the crude

2006/.002828 Pcé:ﬂ EP2005/ 006806 130 Simi | ar
p tidarkgasepns i Jdash ghroraniogeaphyMerck Ekien gel 60, 70-230

r{q_pgosd - (3= . )

I 20% SRR oehith fh hchal 1n a0 mim atforded S-dodorn-paopat

quinglinpigecarbapitrilé (40 my, 2gbd)asiakelidndiBMS aifé 323 (MH).
di met hyl sul f oxi de to gi ve 6-iodo-4-pentyl-quinoline-3
5 carbonitrile. LGCMS me 351(MH). c) Preparation of

¢)6PfepaitiorfoPSFbithyFly gt py P gufictiebRBAtHdigile© | H

Similar procedure as described in example 28b was used, starting from 6-iodo-4~
pentyl-quinoline-3-carbonitrile (example 71h), 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-g-carbonitrile

Similar procedure as described in example 28¢ was used, starting from 6-f0rmy1-4—
propyl-quinoline-3-carbonitrile (example 71c), pseudothiohydantoin, sodium acetate
and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-propyl-
quinoline-3-carbonitrile. LC-MS m/e 323 (MH*). |



NI 10 Sim lar procedure as described in exanple 28b
was used, starting from 6-i odo- 4-

WORMe002838ii nol i ne- 3-carbonitrile (exanple 72b) PCI/EP2005/006306
triethylam ne, diphenyl propyks@posphine, palladiun(ll)
acetate and trihexylsilane to give 6-fornyl -

4- pentyl -qui nol i ne-3-carbonitrile. LGMs nmle 253

(M+). 15 d) Preparation of

6- [ 2- am no- 4- oxo- 4H-t hi azol,- (52) - yl i denenet hyl ] - 4- pent

yl - qui nol i ne-3-carboni t rih@@ﬁﬁ—i%\r procedure as

des grfachins- HMEtﬁfa@o}A@fz ' inoline-3-
6-forl;ry|_-4- 20 propyl -qui no i)ﬁy@?%ngg%ohgli]?%ﬂsféﬁmqumdme 3
(exanpl e 72c), pseudot hi oh¢athendrie sodi um acetate

and acetic acid to give
6-[ 2- am no- 4- 0x0- 4H-t hi (52) -ylidenenet hyl ] - 4- pent
yl - quinoline-3-carbonitrilp. LGMs mfe 351(M+H). WO
2006/ 002828 PCT/ EP2005/ 006806 131 Exanple 7S

6- [ 2- Ami no- 4- oxo- gitt hi azol - (52) -yl i dendhet hyl ) - 4-net h
yl - qui nol i ne- 3- camrdQni N_O N M5 NHR a)
Preparation of 2-(3-cy§ B\qui mﬁ-yl)-malonic

acid diethyl ester N g 7/
N \<

a) Preparation of 2-butyl-2-(3-cyano-6-iodo-quinolin-4-yl)-malonic acid diethyl
ester

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 (ME®). |

Preparation of 6-iodo-4-pentyl-quinoline-3-carbonitrile
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Sim | ar procedure as described in exanple 7ia was
used, starting from 4-chl oro- 6-
WPIWW280! | ne-3-carbonitrile (exanple 14c), RENER2008/006806
and potassium hydride to giveao
2- (3-cyan-6-i odo-qui nol i n-4-y$§- mal oni ¢ aci d di et hyl
ester. LGM5S nfe 439 15 (MH). b) Preparation of
6-i odo- 4- net hyl - qui nol i ne- 3-carbonitril e N 11!'5 /

S%g%r gfﬁ §ﬁﬁ ed 1 aﬁg@ gli 8%&}?&%:5/132@3 il d startmw%rom 2-butyl-2-(3-

C}Qiﬂonellbﬁo-@ﬂdlnf@LﬁDUIﬁalﬁﬁi@hc@d ﬁi 1 e%%é #, lithium
73a),, lithi um chI ori de, water h [ Sul T oxi de
Clilaﬂéﬁme’awi dynegbyisaliogidetol glv%6ﬂod@fr4apan1tsthlu@1011ne~3—

Afggyﬁ}ﬂ{, {[{/lgg@lfﬂvﬁ@)gooe/ 002828 PCT/ EP2005/ 006806
C repara I’'OIr-o

6-fornyl - 4- et hyl - qui nol i ne-3-carbonitrile NO 31 H

58S Iar ocedur asdeC|bed| exanpl e 28b was
c)&éﬂﬂé g{ frﬂ@?%%qﬂfm ine-3-carbonitrile

nethyl-quinollne 3-carbonitrile (exanple 73b),

triethylamne, diphenyl propyl phosphine, palladiunm(ll)

acetate and trihexyl silane give 6-fornyl 10

4- et hyl - qui nol i ne-3-carbonitrjle. LCM nmle 197

(M) . d) Preparation of

6- [ 2- am no- 4- oxo-4H-t hi azol -(52) -yl i dgnenet hyl ] -4- et h

yl - quinol i ne-3-car bkt ril g i mi ||Ar procedure as

descri bed in exanpl e 28C~ye > S i ng from

6-fornyl -4- nethyl - qU|noI[ne 3 onitrile (exanple

73c), pseudot hi ohydant oi n, ﬁvz acetate and acetic

acid to give

HH{Z am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-

Simalanpirocgdire lais WesGiloat roeiat plee8blyadvitsed, eta&ﬁﬁg(fM:hh)ﬁ-10do-4-

pentyl-quinoline-3-carbonitrile (example 72b), triethylamine,

diphenylpropylphosphine, palladinm(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-
guinoline-g-carbonitrile

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-
propyl-quinoline-3-carbonitrile (example 72¢), psendothiohydantoin, sodium acetate
and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-pentyl-
quinoline-3-carbonitrile. LC-MS m/e 351 (MH*).



10

15

25

20 Exanple 74

- opyl am no-5-[ 1- (4- et ho) cy- 3- net hanesul f onyl -
“ﬁ’.zﬁ%ﬁ"’%%w y-meth-(2)- ylidene]-thiazol -4- on@CTﬁcﬂ%QPS%OGSOG
NAC S O0'0O N 25 WO 2006/ 002828 PCT/ EP2005/ 006806
133 a) Preparation of
4- et hoxy- 3- net hanesul f onyl - qui nol i ne- 6- car boxylic acid
ethyl ester O EtQ2C SQZCH3 i N
4- Chl or o- 3- et hanesul f onyl el Lpe- 6-carboxylic acid
ethyl ester (exanple 61f, . 7~ 25.4 mmol ) was
di s$olaréaning-4rany-upfbikiaabl ()t ylidsaermethylMy-etethyl-quinoline-3-
contai ning sodi um et hoxi de &)3. é(%,l% 50.8 mmol ). The
m xture was heated at 60 d&YPEB r 6 ao hours under

stirring. After the reactjon, the solvepy was
_evapor ated under uced pressure, andfft hen
_di chl oronet hane was™addethn AR i 2% on, the

filtrate was concentr gt ed N

4- et hoxy- 3- net hanesul f - Arboxylic acid
ethyl ester, which was or next step w thout
further purification. LC-MS me 324 {(MHNH, 1S b)
Preparation of (4-ethoxy-3-nethanesul fonyl-quinolin-6
yl)-methanol 0 O

‘a) Preparation of 2-(3-cyano-6-iodo-quinolin-4-y1)-malonic acid diethy] ester

0 O
N\} l
l AN
o
N

Similar procedure as described in example 71a was used, starting from 4-chloro-6-
iodo-quinoline-3-carbonitrile (example 14¢), malonate, and potassium hydride to
give 2~(3-cyano-6-iodo-quinolin-4-yl)-malonic acid diethy} ester. LC-MS m/e 439
(MH),

* b) Preparation of 6-iodo-4-methyl-quinoline-3-carbonitrile

Similar procedure as deseribed in example 71b was used, starting 2-(3-cyano-6-iodo-
quinolin-4-yl)-malonic acid diethyl ester (example 734), lithium chloride, water, and
dimethylsulfoxide to give 6~iodo-4-methyl-quinoline-g-carbonitrile. LC-MS m/e 295
(MH?).
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HO O \ N A solution of

3- met hanesul f onyl - qui nol i ne- 6- carboxylic acid
WA‘??&"PB@% 20 (exanpl e 74a) in anhydrous  PCT/EP2005/006806

di chI oromat hane (Soo nL) was dgeled to -78 degrees by
acetone and dry-ice bath. DIBAL-H in toluene (iM 50.8
nm., 50.8mnol) was added dropw se into the above
solution. The solution was allowed to react at -78
lofb-FREL3-4-TNER eV to the
reac?lg%arifto?lh(;(f:bure yf?’h4e resﬂllngl&%%ﬁ% (o |on mx?ure was
stirred at -78 degrees for another 30 mn, and then
warmed to 25 roomtenperature slowy. fter the
reaction, the sol venjywas ev di chl or onet hane
was added to the resi e AL {ng out the
i nsoluble, filtrate was ¢

used in the next step reaction w thout further
purification. LG M5 nfe 282 (M—I+). c) Preparation of

stk Protating an doyibed g A Wo tsed, starting Hrom 6-30do-4-
n{eﬂ] t Mhﬁe-gf‘é BHSTHL J%Aﬁlf th I
A dﬂﬁh 74 325 4m rﬁ‘)%%in azggd:rdg I chl or oﬁgghane
d@@@%@ mﬁ@ﬁhﬂdﬂn( 3 aczfate zﬂr@ tﬁhamygbﬂammmd give 6-formyl-
ction_ mi tirr 5 degrees
4R pHBIRRIE bRl L C S A (e}, 75 e
filtered out; the filtrate was concentrated i n vacuo.
| umm ¢hr omat ogr aphy gave

d)oﬁg@mﬁyo@ ohd Repraig-floeRa-4 Hothiazal{s Zyylideneaetion] demethyl-
quidoliRe-8-carBitrite™ PMIS m e 280 (M).

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-
methyl-quinoline-3-carbonitrile (example 73c), pseudothiohydantoin, sodium
acetate and acetic acid to give 6—[2—amjﬁo—4—0x0—4.H~thiazoI—(5Z)—y1idenemethy1] -4~
methyl-quinoline-3-carbonitrile. LC-MS m/e 205 (MH?*),

Example 74
2-Cyclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-qainolin-6-yl)-meth-(Z)~
' ylidene]-thiazol-4-one

e
Nf»{ J
S

O \ o \
=0

S

—

N
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d) Preparation of
%} eth%)y-S-nethanesquonyI-quinoIin-6-yInetherne)-
WA IORF/M2828 15 t hi azol i din-4-one 0 of 0 S O N ZCIEH20E5006806
procedure as described in exangd e 61j was used,
starting from 4-ethoxy- 3-
met hanesul f onyl - qui nol i ne- 6- car bal dehyde (exanpl e
a)y PegpargBan @daeibosy-¢-methpmrsulenylquinolide tocapbosylic acid ethyl
estey 4- et ho) y- 3- net hanesul f onyl - qui nol i n- 6-yl net hyl ene) -
2-thi oxo- thiazolidin-4-one. LCGM5s me 395 (MH). e)
Preparati on of
5- (4- et hoxy- 3- met hanesul f onyl - qui npl i n- 6-yl met hyl ene) -
2- ethyl sul fanyl -t hi azol - 4- one W272006/ 002828
PCT/ EP2005/006806 135 OO o $ OSN Is Simlar
procedure as descr BbegCi Q_418Que%i,used,
~starting from5-(4-et
3- met hanesul f onyl - qui noH
zolidin-4-one (exanmple 5 73 'odonethane and DIEA
(dii sopropyl ethylamne) in acetonltrlle to give 5-(4-
et hoxy- 3- net hanesul f onyl - qui nol i n- 6- ylnEtherne) 2-eth

E}#lgdppaF *?Hét};hg%:ﬁﬁf)onyf' q%molme-g NSDoxyTic hot étlﬁHiF Lstet zexample 61f,

7.95 gy@@ﬂmmdlmmdrsﬁo][véd i afhidpoyis idHol 1Yo ich@dhtaining
nmet h ZQﬁ/Ildene] t hi azal - 4- one

|
sodym I E’QFOX&&% é%éﬁrgewﬁ waaelyi Bae mintue R keated aife degrees for 6
hou$Snd&t @it} AR vedetidd) ¥KY solvent was evaporated under reduced

- pressure, and then dichloromethane was added. Afier 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-y1)-methanol

J

O 0
S
HO Ny
0
P
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-y1)-
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3- net hanesul f onyl - qui nol
yl net hyl ene) - 2- et hyl sul f anyl - t hi azol - 4- one
W@@SMFQS 74e), cyclopropyl amine, and DI EA  PCI/EP2005/006306
(diisopropylethylamne) to givgs2 15
cycl opropyl am no- 5-[ 1- (4- et hoxy- 3- net hanesul f onyl - qui n
oI|n 6-yl)-meth-(Z)- ylidene]-thiazol-4-one. LCMS me
qlmibich masmsed 1y Bhe next step reaction without further purification. LC-

M)g_rlﬁg%%g Z}Vh]ﬁ 4- et hoxy- 3- met hanesul f onyl - qui nol i n-6-y1
‘dene] - 20 thiazol-4-one O ~N H2N'S O N
0 WD 2006/ 002828 PCT/ EP2005/ 006806 136 Si m I ar
ocedure as described i.n exanpl e 41c was
C)gf’%ﬁﬂafrﬁi@m PhATeihpRy-grinsiianesulionyl-quinoline- 6 carbaldehyde
3- net hanesul f onyl - qui nol i n- 6-yl met hyl ene) - 2- et hyl sul f a
nyl -t hi azol - 4-one (exanple 74e), gnmonia in methanol,
and DI EA (diisopropyle hyI arni ne 0_give
2-am no-5-[i- (4-ethoxy esul fonyl - qui nol i n-6
“yl)-meth-(2)-ylidene] - 5 M5 nle 378
(MH#). Examlie 76 H
6- [ 2- Am no- 4- oxo-4Ht hi az RZ) - yl[i d&henet hyl]-4-(tet
rahydr o- pyran-4-yl oxy)- ¢ € g<3-carbonitrile 10
~O OO0 N S4 NH2 Preparation o

6-1i qdg- 4- (tetrahydro-pyran-4-yl Qx i nol car bon
Tojg §‘?ng011 O(f (4-e o%y-s—mg anesulfgn}%—cillzmg -6~ i)-methanol (example

- 74b, 25.4m mol) in anhydrous dichloromethane (500 mL), manganese oxide (13.38,
'152.4 mmol) was added. The reaction mixture was stirred at 25 degrees for 6 hours,

After the reaction, the solid was filtered out; the filtrate was concentrated in vacuo.
Column chromatography gave 4-ethoxy-3-methanesulfonyl-quinoline-6-
carbaidehyde (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

O
Q ?é
N e N %
%S e,
N
S

~ Similar procedure as described in example 61j was used, starting from 4-ethoxy-3-

methanesulfonyl-quinoline-6-carbaldehyde (example 74¢), sodinm acetate, and
acetic acid to give 5-(4-ethoxy-g-methanesulfonyl-quinolin-6-ylmethylene)-2-thioxo-
thiazolidin-4-one. LC-MS m/e 395 (MH?*).

e) Preparation of 5—(4-ethoxy—3—meﬂnanesulfonyl—qumohn— —ylmethylene)-z-
ethylsulfanyl-thiazol-4-one
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15

20

15 0JD\ / I VI N 20 Simlar procedure as described
i n exanpl e 28a was used, starting from 4-hydroxy
WOR0PE(0R282% py r an, PCT/EP2005/006806
4- chl or o- 6-i odo- qui nol i ne- 3- chgoni trile (exanple 14c)
and potassium hydride in a solvent systemof THE to
gi ve 6-io0do-4-(tetrahydro-pyran-4-
yl oxy) -qui noline-3-carbonitrile. LCMS|nle 381( MH).
25 Preparation of /’
6-fornyl -4-(tetrahydrg
onitrile WD 2006/ 0028g
OJO / \ HSimlar
28b was used, starthNpg ffrom
(tetrahydro-pyran-4- %Y) - q
(exanpl e 76a), carboA 5 nonoxi @€, tmethyl anune,
di phenyl propyl phospf ne, pall adiun{ll) acetate and
trihexylsilane to give :
6-fornyl -4-(tetrahydro-pyran-4-yl oxy) - qui nol i ne- 3-

Siesldqitobedibe- g)éﬁn : ' fe(4- .

- 6-[2-am no- 4_ag)lgfgé':s %@I—bt@%}%zo _%%%%;ﬁ%gﬁ%ﬁgﬁ%%lﬁée@ ethoxy

3ratpapesulivpybgpinolin-ghdmethylonelpithiox®-tHaimidins4-oae (example

7@;';?8"(18@{63{1{!’1?% %ﬁ?f%ﬂ?% f&ﬁ%%ﬁﬁlg{ﬂ‘yﬁé?n liIel a%gi?on\%g%le to give 5-(4~

ethont-gahythaerepylfenyldqinB k) 6-Sih &PldiR) -6yl iBiazol-4-

Léﬁﬁtf‘g:’é) e 76b) @%ngon dohgdant 0i n, jsodi am aft;éé{y?attgl%d 4-one.
TS BYE4Q9 BEH )+ o gi ve 6-[ 2-ami no- 4- oxo- 4H 15

t hi azol - (5Z) -yl i denenet hyl ] -4-(tetrahydro-pyran-4-yl ox

é)r- quinoline-3-carbonitrile. LCM me 381(Mt).

) Brepplation-of 2-cyclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-

yl)-meth-(Z)-ylidene]-thiazol-4-one

- pyran- 4-yl oxyj<quhnol i ne- 3-carb
8 PCT/ EP2005/0p6808 137 ~~O N
deser iAEd™i n exanpl e

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-y1)-meth-(Z)-ylidene]-

thiazol-4-one




6- (2- Am no- 4- oxo-4H-t hi azol - (fZ)-vl i denenet hyl | -4-(2-m
et how et hoxy) 20 quinoline-.i-carbonitrile O/~ O [/
WO 2004002828] /| S- C NH2 Preparation of PCT/EP2005/006806
6- i odo- 4- ( 2- net hoxy- et hoxy) - qq’gaol i ne-3-carbonitrile
WD 2006/ 002828 PCT/ EP2005/ 006806 138 I o~\/o N
Simlar procedure as described in exanple 28a was
Simder pracedure gs dessmibediinteramyple stdwavtised, starting from 5-(4-ethoxy-

e RSP b Ry PRe By el S it el one (example

78e), adombnik in2mediane], Ymel Doy E'(ﬁsﬁﬁﬁ?)@bﬁ@&wlamine) to gg%e 2-amino-5-[1-

3-3%@5bonitri | e. -MS me 35 Préparation
- (g Wﬁzme@znﬁ@hﬁaw.@n@wfwﬂm@hr(za-sazmewhml-u@ne. LC-
MEH +,10 N Simlar procedure as described in
5 exa I@SZI@EH\A%S used, starting from 6-i odo-4-(2-
nmet hoxy- et hoxy) - qui nol i ne-3-carbonitrile (exanple

77a), carbon nonoxide, triethylan ne,

di phenyl pr opyl phosphi ne, pMﬁ@l I) acetate and

6-[RAxYINSL4-BR6-419-thez8]-Y87)-y1id ~4- - -d- _

6-fornyl - 4‘llr (2- r#eltqhoxy- e't(i%))gy% -%’Sﬁ}%twlr]}ez% t-eg%r oncl) tpyﬁu}ezl yloxy)
LC-M5 mfe 257 ( MHt+)quinoline-3-carbonitrile

10

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



10

20

c) Preparation of
2-am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] -4-(2-m
“@1 Y288 hoxy) - qui nol i ne-3-carbonitrile 20 SPEIVER2005/006806
procedure as described in exangye 28c was used,
starting from 6-fornyl -4-
(2- met hoxy- et hoxy) - qui nol i ne-3-carbonitrile (exanple

77b), pseudot hi ohydantoin, sodj cetate and acetic

acid to give 6-[2-am no-4-o0xo-4H-t hyazol - (52) -

yl i denenet hyl ] - 4- ( 2- met hoxy- et aioxy).+ qui nol i ne- 3- car bon
)

itrile. LGMs mle 355 25 ( : 2006/ 002828
PCT/ EP2005/ 006806 139 anpll e 78
6- L2- Cycl opr opyl am no- 4-o% d
hyl ] - 4- (tetrahydro- pyran-
yl oxy) - qui nol i ne- 3- car bonitx i L& OO / \'\ NS N
NNa 5 H Simlar procedure 3& descri bed in exanpl e 28c
was used, starting from 6-fornyl-4-

(tetrahydro pyr an- 4-yl oxy) - qui nol i ne- 3-carbonitrile

Sipeflanpiceed®)as descalied BPERRMPRBSHWhE udEd |st£rtﬁi§¥rom 6-iodo-4-
(tée n&l e 37c), sodium.acetate and acetic ‘aci.d t

Z) -yl idenenet

o-pyran-4-yloxy)-quinoline-3-carbonitrile (example '76a), carbon

m@nb%dé}’ ?th ?B%@%ﬁeﬁyl%ﬁpﬁﬁhb%lﬁﬁgl pAIRAi (1Y SRR ana
m&wrﬂlsﬂaw tmglw)eéqfomqﬂm&eﬁﬂhﬁrdﬂﬁwfdn-heﬂok@@ﬁn@hﬁ&s-

1
Cﬂigﬁ&%ﬁ@%%%ﬁﬂm no- 4- oxo- 4H-t hi azol - (52) -y

| i denenet hyl ] - qui nol i né- 15 3-carbonitrile

¢) Preparation of 6-[2-amine-4-oxo-4H-thiazol-(5Z)-ylidenemethyll-4- (tetrahydro—
pyran-4-yloxy)-quinoline-g-carbonitrile

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

- (tetrahydro-pyran-4-yloxy)-quinoline-3-carbonitrile (example 76b),

pseudothiohydantoin, sodiuni acetate and acetic acid to give 6-[2-amino-4-oxo-4H-
thiazol-(57)-ylidenemethyil-4-(tetrahydro-pyran-4-yloxy)-quinoline-g-carbonitrile.
LC-MS m/e 381 (MH*).

Preparation of 6-iodo-4~(2-methoxy-ethoxy)-quinoline-3~carbonitrile
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15

- 20

25

OON N, SI'/ NN H a) Preparation of

4- but oxy- 6-1i odo- qui nol i ne-3-carbonitrile WO
WHHes/0wsE28 PCT/ EP2005/ 006806 140 O N N Si nmiPICATEP2005/006306
procedure as described in exagpbe 28a was used,

starting from butanol, 4-

chi or o- 6-i odo- qU|noI|ne 3-carbonitrile (exanple 14c)

and potassiumhydride in a 5 solvent systemof THE to
gi ve 4-but oxy-6-iodo-quinoline-3-carbgnitrile. LG M

me 352 (N%H). b) Preparati ongof

4- but oxy- 6-f or nyl - qui ndi. arbonltr|le OO jNH

I \''\ 10 Simlar proced ¢ in exanpl e

'28b was used, starting fromp
iodo-quinoline 3-carbonitril 79a), carbon
nmonoxi de, triethylamne, dip 1nylo opyl phosphi ne,

pal | adi um(U) acetate and trihexylsilane to give

4- but oxy 15 6-fornyl -quinoline-3-carbonitrile. LC M

St e boab AR B ae 20 e veed. serting G fymethor-

ethangl,iyrcilore-63doderduanoliné-ecaribHioAk @828P% 14¢) and potassium

P. EP2005/ 006806 1
hydcl:'}_clle in a solvent system o H‘HF to give 6-iodo-4-(2-methoxy-ethoxy)-quinoline-

3-carbonitrile. LC-MS m/e 355 (MH*).

- Preparation of 6-formyl-4-(2-methoxy-ethoxy)-quinoline-3-carbonitrile

/
N o™ g
R

=
NS
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, palladiam(II) acetate and trihexylsilane to
give 6-formyl-4-(2-methoxy-ethoxy)-quinoline-3-carbonitrile. LC-MS m/e 257
(MH*),

¢) Preparation of 6-[2-amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl] -4-(2~-methoxy-
ethoxy)-quinoline-g-carbonitrile

Similar procedure as described in example 28¢ was used, starting from 6-formyl-4-
(2-methoxy-ethoxy)-quinoline-3-carbonitrile (example 77b), psendothiohydantoin,
sodium acetate and acetic acid to give 6-[2-amino-4-oxo-4H-thiazol-(57)-
yhdenemethyl]—4—(2—methoxy—ethoxy) qumolme—s—carbomtrﬂe LC-MS m/e 355
(MH?*).
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OON NSN S Simlar procedure as described in

exanpl e 41a was used, starting from 4-butoxy-6-
WORMA02828i nol i ne- 3-carbonitrile (exanpl e 79b) PCIEPRONFI006806

acetate, and acetic acid to $.give

4- but oxy- 6- (4- oxo- 2-t hi oxo-t bi azol i di n-5-yli denenet hyl

)-qui noline-3- carbonitrile. LGMs mle 370 (MH). d)

Preparation of Example 78

RS RIS EH S 't’l@aéér(l%&ﬁwﬁéi%%}g-&temmdm—pmn-

10 I's Sim |l ar pr ocad)%%)aé% 3ﬁﬁé—£@ﬂbbﬂ1§ﬁ@”pl e 41b

was used, starting fro
(4- oxo- 2-t hi oxo-t hi azol i di n- 5- yI i denenet hyl ) - napht hal e
ne-2-carbonitrile (exanple _79c), iodonethane, and

DI EA (dii sopropyl et hyl am icp acetonitrile to give 4
15 '
but oxy- 6- ( 2- net hyl sul f 4-e%x0-4Ht hi azol - 5-yl i denem

et hyl) - quinolinﬁ-@: cafyponitrile. LG5 me 384 (MH).

e) Preparation o
4- but oxy- 6- [ 2- cycl op '(py ;

Jt hi azol - (52) -

% 20 WO
S | ar procedure

as described in exanple 41c was used, s g from
1- but oxy- 7- ( 2- H
nethylsulfanyl-4-oxo-4kkthiazo|-5-y|idenenethyl)-napht
hal ene-2-carbonitrile (exanple 'z9 ),

Stmylalr ppmcudnlra ok descriliudl fol dAndple 8o RvaRRIse! Stvntiang A bFormyl-4-
: (t&r‘r:}j]ydro-pyran—&yloxy)—~qu1nolme-3—carbomtnle (example 76b), 2-
cyclopropylamino-thiazol-4-one (example 37¢), sodium acetate and acetic acid to

give 6-f2~cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl}-a-(tetrahydro-
pyran-4-yloxy)-quinoline-3-carhonitrile. LC-MS m/e 421 (MH*).

Example 79
4-Butoxy—-6 [2-cyclopropylamino-4-oxo-4H-thiazol-(57)-ylidenemethyll-quinoline-
g-carbonitrile

a) Preparation of 4-butoxy-6-iodo-quinoline-g-carbonitrile



10

but oxy- 6-[ 2- cycl opr opyl am no- 4- oxo- 4Ht hi azol - (52) -yl i

denenet hyl ] -quinoline-3- 5 carbonitrile. LGMs mle 393
WONRPAS/00E828npl e 80 PCT/EP2005/006806

6- [ 2- Ami no- 4- oxo-4H-t hi azol - (5%@ yl i denenet hyl ] - 4- buto

Xy-qui nol i ne-3- carbonitrile OO N SI / N HN-

Simlar procedure as described in exanple 28c was

used, starting from 4-but oxy- 6-

formyl -qui noline-3-carbonitrile (exafple 79b),

pseudot hi ohydant oi n, sodi um 15 acepdte and acetic acid

to give

6- [ 2- am no- 4- oxo- 4H-t hi azol - b | i denenet hyl ] - 4-
but oxy- qui nol i ne- 3- car boni tr| | e LC—@Nﬂ e 381( MH).
Exanpl e 81 |

=
azol - (52) -yl i denenet
oline-3-carbonitrile

6-[ 2- Cycl opr opyl am no- 4-
hyl]-4-(2-met hoxy- 20 et
O~00 \ 5-- NN--a HW

PCT/ EP2005/ 006806 143 Sim I ar procedure as descri bed
in exanple 28c was used, starting from 6-fornyl-4-

2: met hoxy- et h nollne 3 carbonltrlle exanmpl e
Procedpre gs %g%%;pla@é Hoexample 28a wageseds g from butanol, 4-
clﬁgﬁﬁ-ﬁ-lw@qﬁmm 3l E&rBofht AR kAt 1A Yétalsibfi hydride in a
- solvent system of THF to give 4-butoxy-6-iodo-quinoline-g-carbonitrile. LC-MS m/e
352 (MH*).

b) Preparation of 4-butoxy-6-formyl-quinoline-3-carbonitrile

0 0 N
s,
H 7
/
N

- Similar procedure as described in example 28b was used, starting from 4-butoxy-6-

iodo-quinoline-3-carbonitrile (example 79a), carbon monoxide, triethylamine,
diphenylpropylphosphine, palladium(IT) acetate and trihexylsilane to give 4-butoxy-
6-formyl-quinoline-3-carbonitrile. LC-MS m/e 255 (MH"). |

c) Preparation of 4-butoxy-6- (4—0xo—2—th10xo-thlazohdm-s—yhdenemethyl)—
quinoline-3~carbonitrile
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20

cycl opr opyl am no- 4- oxo-4U-t hi azol - (52) -yl i denenet hyl ] -

4- (2- met hoxy- et hoxy)- 5 qui noline-3-carbonitrile.
WOGH#IM28 395 (MH+). Exanple 82 The phar macol ®girE®2005/006806

properties of the conpounds ofy 1h|s i nvention maybe’

confirmed by a nunber of pharnacologlcal assays. The

exenplified pharnmacol ogical 10 assays which foll ow

have been carried out with the conpoundsg according to

the invention and their salts. The conpqunds of the

i nvention exhibited COK1/Cyclin B actrVity with I(1

values of less than 5.0 W This denongtrates that al

of these conpounds were active to jwhibit CDKLl/ Cyclin
B. Yinase Assays 15QTo deternine i §hibitigp of CDK1
activity, either FlashPl ateTM_( NENJ ci ence
Products) assay or 3 or ned. Both
types of |dnase as [ but usi ng

reconbi nant human I TN Co GST-cyclinB
(GST- cycB) and eDNA cl ones in bacul ovi rus

vectors were provided by Dr. W Harper at the Bayl or
Col | ege of Medi ci ne Houston, TX. Proteins were
Fi ve'.  insect cells and

d 0
Sifg I R Oatire s eptudsedm Gramaleidi ASae s aEung G 4-butoxy-6-

fol R ; e c
0( l_laﬁ}lriﬁgrﬁfdlﬁle @’Vcﬁﬂ%rﬁ}’ﬂﬁ ée#%ﬂnggeg%dﬁ) é’%ﬁﬂ@ﬂ%&@% Ehg‘ige’uc acid to
gme(ngomﬁn@ -oxaygeidioxorthiareliflibeg-ylidenemethydbaitaline-3-
ot no 386-928) was used as the
%@%@Fﬁ%{ &‘ﬁ“@?sflﬁm%ﬂl@ﬁéél in.B assay (the expression
- plasm d was provided by Dr. Veronica Sullivan,
Departnent of Mol ecul ar 25 Virol ogy, Roche Research

- d)Rrpagatt %pﬁmb@xs&ér(mayhylsmf —«pngdﬁhﬂnambswildenemethyl)?

WE’ uraI substrate for phosphoryl ati on by
(See rW|g and Strauss Eur. J. Biochem Vol.
246 (1997) PP. 581-601 and the referenceg cited
therein). The expression of the 62Kd pr¢tein was
under the control of an |IPTG induci bl e gronoter in an
ML5 E. coli strain. Cells were |ysed by sonication and
purification was carried 30 out by bhj
pH 8.0 to a N -chel afed agarose col § by
1 nmMimdazole. Thelesinwas{
timesS with i ncrenengal v~

UL

—3

eated with
ever al

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
79¢), 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
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10

15 -

20

decreasing pH buffers to pH 6.0, and eluted with 500

nM i m dazole. Eluted protein was dialyzed agai nst 20
WiA004/892828 pH 7.5, 30% gl ycerol, 200 nM Nadl , a®ETIEP2045/006806

WO 2006/ 002828 PCT/ EP2005/ 006896 144 DIT. Purified Rb

fusion protein stocks were quantitated for protein

concentration, aliquoted, and stored at -70C. 4 s For

Smﬂetanmb&’lﬁm Rag, d@sn?’bed s teﬁampgﬁ%m&ba}s ntfdeaﬁ brahe &dh!i fi¢hutoxy-7-(2-
C ed W p jn . . g , using I oo o
mﬁggylﬂgllf@yﬁ#’r'%%“ﬁ&%éﬁ@ZP@@UB&?@W&&Y&%DE S-2oparhenitrile

ey o anim AR S (R Y tive -

- bigtgay < dvcyelopoupylanind-4cara-i Hgthbakdl 5 Z)-3tidaneHERED]-quinoline-3-

2. M. <Pl at t hen washed twice with wash
C%BP%‘ [ mﬂ@%ﬁi’zéﬁ&ﬁ) phosphat e- buf f ered sal i ne).
- Conpounds to be tested ("test conpounds”) were added

ioto the wells at 5x final concentration. Reactions
were initiated by i medi atlExaraEki8@on of 40 | reaction

m Xg (135 EPES, 20, . % € .
o1 P o e ezt e g AT S Aty ilipline -
enzyne to give counts thatarbengrild | east io-fold

above background. Pl ates were incubated at room
tenperature on a shaker for 30 mnutes. Plates were

washed four tinmes with the 15 wash buffey, seal ed, and
counted on the TopCount scintillation counter (Packard
Instrunment Co., Downers Grove, |IL]. The~percent

i nhibitioon of Rb phosphorylation, whijch is a neasure

of the i-nhibition of CDK activity, det'er m ned
according to the fdplowing fornmul & 20 100 x | - test
conmpound - nonspeci fl\c nongpeci# M where

"test conpound” refef wgFageseolnt s per

m nute of the test ™dupl . peci fic" refers

to the average count romRyte-w
B, etc., 25 was ed, and "total "“refers to the
average counts peéer2 h nute when no conpound

(D=t

Similar procedure as deseribed in example 28¢ was used, starting from 4-butoxy-6-
formyl-quinoline-3-carbonitrile (example 79b), pseudothiohydantoin, sodium
acetate and acetic acid to give 6-[2~-amino-4-0x0-4H-thiazol-(5Z)-ylidenemethyl]-4-

butoxy-quinoline-g-carbonitrile. LC-MS m/e 381 (MH>*).

‘ Example 81 ,
6-[2-Cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-(2-methoxy-

ethoxy)-quinoline-3-carbonitrile
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30

was added. The | C50 value is the concentrati on of test

conpound that reduces by 50%the protein-kinase
WOe™E3Bncor poration of the radi ol abel under PCHEP2ENSI006806

condi ti ons described. The val of the inhibitor
constant Ki is calculated by the followi ng: K =
| C50/ (i + [S]/Km, vvhere[S] is the ATP concentration

Samidangrocedurd@@sMestxibdd | mmpla 128¢ witsansddppigerieg fronT GAfermyl-4-

Bes Ved@@‘)@ escenifpg éwﬁ?ﬁ kln se as%lj)%:j\'a ah%@%rlalmno—

ﬂﬁ@iﬂ -6 e n
e s e 1048 o

cwbpzopﬁ/amg 2BoREHFEHzia0sl- (8 s0blenenethEbrs(2-methoxy-sthoxy)-

q‘?:%{lﬁggn afr Dﬂ%ﬁgl%(‘;/ %%/J%@%}@I ?nWBtgng\//Eg was

diluted in kinase assay buffer 2 (25 nM HEPES, pH
7.0, 8 M Myd 2, Tween 20, 0.045 % BSA, 1.5 nmM DITT,

and 0.675 M Rb protein). Feamplei&e the kinase

T P ol lod oy Bhe ARRR I on Ol BUUE IER O iy Be

conlﬁmled bycanoembenof phamﬂa@ﬂ)h@bﬂ;asbays H‘b&ﬂteﬁhpldﬁedaphamacolomcal

=S R ety Rt Kot SERRET enf il 07 BompDids w6igfing to the

 invetitidioavd tHesebdltsS 'Bi@édrﬁﬂoJﬁHﬁﬂh@&ﬂverﬁ?d&?éﬂﬁbﬂ%@DKl/Cyclm B

was added with a 1:7692 dilution of the antib

acfiviyiwakh Khvalaes ebless thaads. a7 Ehisdemgnstrates éha‘@all of these

A B R 0105 1

conj ugated to SureLight-Allophucocyanin (20 nM

KipasdkAgseysrer, Wl |l esley, M) were added to the wells.
| ncubati on was conti nued at 37C for another 40 mn.

ToAleteiminednhibdtion nf €D Kihactiviiyy bﬁhemﬂasBBIamm ofNEN#eLifeScience

Prifuei] iR ar HR hSiotSven nerommiat dRot Spes ebkiasg assays were
caffidll it vBAE r QR nHihhHER &ﬁl‘éﬁr{t}DKiﬂgﬁhhe@QSﬁzp%x GST-cyclinB (GST-

excitation wavel ength of 340 nm dnd em ssion

- cyedias1deigRh cBiINA 6Bngs Bn baeulokirug sectoss weosprayided by Dr. W. Harper

at ﬁﬂe‘%éssﬁ%f&é‘é]{feg% o%cMeamHe 5 &stg‘l‘f iy eﬂr&tenfsovr\}gxoeu@oqéxﬁ)lfessed 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(Cl, and 1 mM
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matter of this invention ranges from about o0.00i gMto
about 5.000 pM Specific 20 data for sone exanpl es

VWA W06/80282 | ows: Exanple Ki (JIM 5 0.179 10 PETEFR005/006806
15 0.008 20 0.228 25 1.004 0.184 40 o0.016 50
0.065 60 0.028 70 o0.006 8o 0.001 WO 2006/ 002828

PCT/ EP2005/ 006806 146 Cains: 1. A conpound of the
DYBF.irafied RbNuasiehl pBoteil sRaks Refd fuaniiished firprBieih $oncentration,

%ﬁ%?ﬁ%ﬁfﬁaaﬂ#g‘lc cycl oal kyl, aryllo ydower

For the FlashPlate kinase assay, 96-well FlashPlates were coated with Rb protein at
10 pg/ml, using 100 pl per well. Plates were incubated at 4°C overnight or at room
temperature for 3 hours on a shaker. To contirol for nonspecific phosphorylation,
one row of wells was coated with 100 pi/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 pl reaction mix (25 mM HEPES, 20 mM MgCls, 0.002% Tween 20,
2mM DTT, 1 pM 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 phosphorylation,
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 ICso 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 96-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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20

al koxy, hydroxyl |ower alkyl, -NH2,-[CH2CH2Q vR8 or
é%&' ; 10 X is selected froml ower alkyl ene,
WOZEPAHRR23| ene, aryl |ower al kyl ene, carboxy PEREP2005/006806
al kyl ene, hydroxy | ower al kyl eqg2, am do | ower
aI kyl ene, mono- or di-halo |ower alkylene, am no |ower
k | ene, nono- or di-lower alkylam no | ower alkyl ene

RES, pityeo, 8 mMngCkyi gmeM DFTRuR] 62 RM ARP) Rith DAMSD

coegﬁﬁéﬁﬁﬁﬁé B BRI iare afeiis wibShied b dasge assay bufter

2%@?2@1‘5@9&@% & AdviM4CL 00 DoEBEREH 20, 0. 045‘YBSA,15mM
het er ocycl oal &{h ring confaining froma to'5 car
P

DB omnd atysiudd mtem)h aioanm@tecbhelcamse ceatichy, am p;Ihef compound
sl wad aised vt ﬁdﬁ%ﬁﬂm@qﬁp?é?@?}%%ﬁﬁla%gém@?ﬁ%m final
cog?eﬁtréngﬁ be bf)l?ld E‘%hﬁ‘%l Bg gfénoﬂlgy’?ﬁ%ghg@2%§m Shb S tively,

oxygen, sul

anidridepbatedrit By °€ ébf:gb eainf g bﬁmﬁi—@h@s;l)h@flaj @eir r7809> hntibody

(CRl Siitling Totbhofoss, Boveri Mantts atadd wh dilution of the
anﬁle #arlrglﬁyo%dh V\#en two ﬁ%ﬂ’%e Su ESPI EHn %Ffer kgﬁﬁ%ANCCF Eu-

Wm%e&m-u‘abm Ig@ (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, g5 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 nim.

=

D-—ID
—

Ki values showing Cdki1/cyclin B activity that applied to compounds of the subject
matter of this invention ranges from about 0.001 pM to about 5.000 M. 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 0.005
60 0.028
70 0.006
80 0.001




Lo 10

15

adj acent carbon atonms on ring P, these two
vVsubstituents can be taken together with their
a{bf”ﬁ@%‘}%{?{-f‘ attached carbon atons to form an amAdT/ER2895/006806
15 a 3 to 6 nenbered cycloalkd6ring, a 4 to 6
menber ed heterocycl oal kyl ring,,or a 4 to 6 nenbered
eteroaromatic ring, said heterocycloal kyl ring and
+heteroaromatic ring containing fromi to 2
hetero atons ‘sel ected fromthe group consisting of 20
oxygen, nitrogen or sulfur; O0- is selected from an
1.ar y| Aconmpouadoyfdhe edtoyiltlarli ng containing from3 to 6
carbon atons, 25 a 4 to 6 nmenbered heterocycl oal kyl
ring containing fromi to het;ro atons sel ected
fromthe group consiétin a~0xXygen, sulfur and
ni trogen, .or WO 2006/ 8 PCT/ EP2005/ 006806 148 a 5
to 6 nenbered hetergaromaki ¢ 4jng containing from1 to
2 hetro. atons sBlected f SomRKe group consi sting of
oxygen, sulfur and nitrogen; RI5 N~ R3 is cyano, IXx
Nt O Rl6 O R" - ' s

wherein |
Ry is hydiogen‘, lower alkyl, cycloalkyl, aryloxy-lower alkyl, lower
- alkoxy, hydroxyl lower alkyl, -NH,,~[CH.CH.0}Rs or
Re~(X)n~; o -

. 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 , and

.E is selected from

an aryl ring,
‘a cycloalkyl ring containing from 3 to 6 carbon atoms,



10,

25‘7

and prot ected?

(CHZ)Z CORIl, and -11-R1I0; O 18 O R1 R4 is

0%0 Ci O)y RlO , lower alkyl, ~J (Riz)k Rla and
w Huﬁpués %, Rs , RI6,%, and Res are PCT/EP2005/006806

[ ndependent I y hydrogen or | owet7 al kyl; Rio is | ower
alkyl; RnisCorS;, R4 is sel ect ed from hydr oxyal kyl ,

| oner al kyl, cl oal kyl 1 hanaI erfluoroalkyl
Lt odak @ e)‘@m%’mkk HRg coRieijagdrom 3 to 5

fromo to i; éax‘b%naﬁofd% ofnf 29 Qh%‘%g(gratl%ﬁn% l%@l‘[edféom the

integer from1l to 3; VIS an in

or 15 N-oxi degrafp cQISlﬁbxg/dw@rgﬁmunﬁslgm;agdlﬂur and
cl. oal ky

contains a nléro&ﬁﬁg %‘aﬂ‘g@hpﬁq{ero @il%nﬂgceatﬁlgﬂ}gséﬁmit()‘z

het eroaromati €

sulfur in theh&iet€bRANS bélakied Hrdrh ¥Be Bfou&SRAGH] ngQ‘PcS . en, sulfur
ring; or pha eutical |y acceptabl e sal'ts ther
2006/ 002828 F%I&EMMOOGSOG 149 2. The conpound

_?E:g\or ding to gl 3t Rl af B AUbEhderfily Sdt S Bom fhe gr 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 Rs, Rg 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,
- a4 1o 6 membered heterocycloalkyl ring, or
a 4 to 6 membered heteroaromatic ring,
said heterocycloalkyl ring and said heteroaromatic ring containing
“from 1to 2 hetero atoms selected from the group consisting of

oxygen, nitrogen or sulfur;

: 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
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Ra N~ R3 wherein 5 Rt' is hydrogen, |ower alkyl,

cycl oal kyl, | ower al koxy, aryloxy-lower alkyl, -NH2,
W e o

wer alkyl, or [CHzCHZQ, Rs; and v POREP2086/006806
and Rs are as defined in claim8; or pharmaceutically
acceptable salts thereof. 10 3. The conpound of claim
2 V\herel n RL" is | ower al koxy, aryloxy |ower alKkyl,

" NH2 or “hydr ox§ b tp Sviembgred hetenoarpmaticonp® oertadting fegm to 2
-2 wherein 15
t he nmeani ngs E‘Fv%h .‘%’E%%}@?&B@h %ﬁ%ﬂgmoulﬁgg%ﬁ&gen, sulfur

cl ai m 4 wher eamd BRrogengyano, 20 R4 is
-Q(CH2CH2O rRi 0, and y and Ri o have the neani ngs gi ven
inclaiml. 6. The conmpound of cl ai m 2 wherein R3.

hydr ogen, cycl oal kyl or | ower al kyp. \GV%%&Q?/ (R2B828
PCT/ EP2005/ 006806 1@ Qarfo, The cO I m6
vherein R3 is cyano. ~8. The co ound ‘of cl ai lRTs
wherein R4 is -0(CH2CH2O rRi 0, ald '

_‘ Ry B
:'(CHz)z“.CTORw and '—IS—"*R10 :
| | ’
SR, Ry ' ‘
R, is —O(CHZCHQQ)y—Rm, lower alkyl, R
. ' Ry

and RpRy.

- Rsg, Ru, Ras ; Rss; Ryy, and Rys are independently hydrogen or lower
atkyl; |
Rio is lower alkyl;
RizisOor S;
Ru4 is selected from hydroxyalkyl, lower alkyl, cycloalkyl,
haloalkyl, perfluoroalkyl and protected hydroxyalkyl;
%, n and k are integers from o to 1;
7 is an integer from o to 3;
¥ is an integer from 1 to 3; and
v is an integer from 1to 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,



y and Ri o have the neanings given in claimi. 5 9.

The conpound of claim?7 wherein said R4 is R17 (o)k R
WRIA04{#02$28t he ring being a heterocycl oal kyl ri RGI/EP209/006506
k=i . 10. The conpound of claifgy§ wherein the ring
contains a nitrogen or oxygen atom 10 as the only

hetero atom ii. The conpound of claim3 wherein R
"is lower alkyl. 12. The conpound accor’di ng to claim
i of forrulal-B HNO~ RL NSI-B R4 N R3

h

wher e nd X e ed from | ower
al kyl e%é%glcpfang; Féﬂéto 5@%%@@@“&%@4 ene, carboxy
| ower al kyl ene, hydroxy | oner al kyl ene, ami do | ower
al kyl ene, nono- or hal o, | ower al kyl ene, anino | ower
- al kyl ene, nono- or d| H kyl am no | ower al kyl ene
. or imdo 20 |ower _a WO 2006/ 002828
' PCT/ EP2005/ 006886 151

wherein
SR SETIEE TR R4 ishydrogen, lower alkyl, cycloalkyl, lower alkoxy,
T aryloxy-lower alkyl, -NHa, hydroxyl lower alkyl, or [CH.CH.O1:Rs;
and
- v, Ra, Ry and Rg are as defined in claim 1; or
-+ pharmaceutically acceptable salts thereof.
10

3. The compound of claim 2 wherein

Ry is lower alkoxy, aryloxy lower alkyl, NH. :01; hydroxyl lower
alkyl.

4. The compound of claim 2 wherein
15 : Ry'is -[CH.CH-0]Rs, and
Rg and v have the meanings given in claim 1.

5. The compound of claim 4 wherein

Rjis cyano,
20 R, i8 -O(CH-CH20)y-Ri0,and

y and Ruo have the meanings given in claim 1.
6. The compound of claim 2 wherein

. Ry'ishydrogen, cycloalkyl or lower alkyl.
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R2'is R R6 R7 and is selected froman aryl ring, 5
a cycloalkyl ring containing from3 to 6 carbon atons,
WO 2006/80282%venber ed het er ocycl oal kyl ring cont aiPGIVEP2005/006806
from3 to 5 carbon. atons angggromi to 2 hetero
atons selected fromthe group consisting of oxygen,
nitrogen and sulfur, a 5 or 6 nenbered heteroaromatic
7¢ i ngTherbaipmiung dfrcbaiml6 wheeit Rfietparm. at ons sel ect ed
fromthe group consi sti ng of oxygen, sulfur and
n| t r R7_are independently
8xel e bﬂp&lhnﬁﬁjéc g’gﬁh Hefsting of hydroxy, |ower
al kyl sulfone hydroxy | ower al kyl, hydrogen, |ower
al kyl , hal ogemlsP@(CHéGEEOD,PE@JamkyI | ower al koxy,
anmi no, 15 nono- or di-|owef al kyl ami no, or N oxides of
conpounds where (li'€2 con@g}@ns a.nitrogen atomin the
“het er ocycl oal k§d Heo b APSFRINZESWER 40 Lyl f ones
where R2' contains a sulfur atomin the hetero ring or
het LBar H‘Jkﬁ% are as defined in
cI aﬂj‘nﬂﬁﬁ&ﬁ? hﬁgﬁg?}%la%leutl ca éﬂffl{yﬁaccept able salts
thereof. 13. The conpound of claim12 wherein aryl is

phe . 14. The conpound of cIa|n113 wherein n is o.
The conpound of clai wherein R2' is a
klng 16. The Co d of claim 15 wherein
cIoaIkyI rlng is cyc

ththering. . bemg a heterocycloalkyl ring,

and k=1.

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 g wherein Ry' is lower alkyl.

~ The compound according to claim 1 of formula I-B

o)
H_<,N
N
R"/ S ™
I-B
R4
N |
Ra

wherein
R"isR'2- (XDn~; 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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WO 2006/ 002828 PCT/ EP2005/ 006806 152 17. The conpound
of claim16 wherein R3 is cyano, and R4 is

0O}.-R~0o or R17 (Ok R18 with k=1; R&I/EP2005/006306

-R12-R14; and 5 Rio, R 2, R 4,15R17, Res, and y have
the meaning given in claim1l. 18. The conpound of
claim17 wherein R4 is RAT R (Ok with the ring R R

, a
ni trogen or oxygen aton1q§.the only hetero atom and
k=1. 19. The conpound of
The conpound of claimr9
| ower al kyl ene; hydroE.
-cycl oal kyl ene, and nohé-
21. The conpound of claim
cycl opropyl ene. 22 The
R2 is phenyl. 23. The coﬁ%

14.

16.

is cyano or - (CHR)

defined in c ai {.
wher ei n

1o being Relist erocycl oal kyl ring containing a

aim 13 wherein n is 1. 20.
erein Xis selected from

c?

pound of claim?21 wherein
ound of cl ajamd®2 wherein R3
Z-0R, 0, and 20 z=0 and R11 is as
24. The conpound of .claim 23

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 atonis and from 1o 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 atorns selected from the group consisting of oxygen, sulfur -
and nitrogen; and ,
Ry, Ré' and Ry are independently selected from the group consisting
of hydroxy, lower alkyl sulfone, hydroxy lower alkyl, hydrogen,
Jower alkyl, halogen, perfluoro lower alkyl, lower a]koiy, 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’ containg a sulfur atom in the hetero ring or
heteroaromatic ring;
n, Rz 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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R4 is -Q(CH2CH20 y- Rl o, | ower al kyl and cycl oal kyl, or

WO 2006/ 002828 PCT/ EP2005{ 006806 153 -R12-R14, and
W 2006/0282812 and R14 have the neani ngs gi ven i RCEIERR2A5/006806

1. 25. The conpound of claim isaherein said conpound

is selected fromthe group consisting of 5 4-nethoa

-6y ][4 oxo 2-((1R 2S) 2 phenyl cycl opropyl anmp) 4H
IZhi a ?%Wﬂﬂqum@ﬂm@ui nol i ne- 3- car boxylic

aci d net hyl ter,

4- met hoxy- 6- [ 3%:(%?59’(?14—?28) - 2- phenyl - cycl opr opyl am no

) -4H-t hi azol -Rﬁﬁ)-O(CHa()HzO)rRm or

yl i denermet hyl k;hqui nol i ne- 3- car boxylic aci d;

4- et hoxy- 6- [ 40058 (i R2S) - 2- phenyl - cycl opr opyl ani no)

-4H-t hi azol - (52) O)—

yl i denenet hyl ] 5 g _noVi ne- 3-car boxylic acid ethyl

est er; : 4-met h&% 6- [ 4- oxo- 2-WithR=1, or ~Rys-Ry4; and

28) - 2- phenyl -¢yclopr,opy! agi no) -4kt hi azol - ($2) -, ) ]
yli denem&*t'hyll?l-0 Pngﬁ%ﬁfgl%#gé’mvﬁéﬁ%ﬁw giyen in claim 1.
ester and
4- et hoxy- 6-[ 4- o0x0- 2- (( 1R, 2S) - 2- phenyl - cycl opr opyl am no

18, . 41T he¢emppund pf claim 17 wherein R is
yl i denenet hyl ] - qui nol i ne-3-carbonitrile. 26. The
conmpound of claim22 wherein R4 is -Q(CH2CH20 Y-RI O

R 2xRl4, and R3 is /R15 Il (N#FTHRCH2),rN\ 20 O
Aref@) roe—y willithe rikg2, R 4, and R16 have
t Anings given in claimi. 27} ¢ conpound of

Red aim i wherein said conpound is

~ 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, hydro:'{y

lower alkylene, cycloalkylene, and mono- or di-halo lower alkylene.
21.-  The compound. of claim 20 where X is cyclopropyleﬁe.

22;.  The compound of claim 21 wherein R»' is phenyl.

23.  The compound of claim 22 wherein

Rj is cyano or
-(Cﬂz)z'ﬁ'ORu

0 ,and

z=0 and Ry, is as defined in claim 1.

24.  The compound of claim 23 wherein

R, is -O(CH-CH0)y-Ruo, lower alkyl and cycloalkyl, or



4- et hoxy- 6-[ 2-[ 2- (2- met hoxy- et hoxy) - et hyl am no] - 4- oxo-
4H-t hi azol - (52)
W AR hyl | - 4- et hoxy- qui nol i ne- 3- car boni t r iHCIYER20G/006806
6- [ 2- am no- 4- oxo- 4H-t hi azol - (383-yl i denenet hyl ] -4-[ 2-(
2- met hoxy- et hoxy) - et hoxy]-qui noline-3-carbonitrile;
WD 2006/ 002828 PCT/ EP2005/ 006806 154
4- et hoxy- 6- [ 4=8xoR24, /g4l t ri f | uor omet hyl - pyri di n- 2- yhne
t hyl ) -am no] - 4H

t hi azol - (52) i ne-3-carhboni tyril
4-{6-[2-am noydR 185(0”45&!—%%%%%&%%%? qg?éc%’%% fu]m te
yano- qui nol i n-4 yl oxy}- pi peridine-1| - carboxyllc acid
~~26er t Thatopmpstret of Haim 1 -wherein said compound is selected from the group
(21# ~an 1po 4- ox0- 4H-t hi azol - (52) -yl i denemet hyl ] - 4- (pi p
onxy)- gui nol i ne-3-carbonitrile;

B A .{%éﬁ&eﬂn‘g? ﬂ-%-exglgoaam)ainpﬁenﬂ =Pt opyinde)-4Fp4hiazol-(57)-
e y]é(@ﬁnﬁ;mﬁ thyll- qmmypeﬁg—@bpmrlmcld oeatbpksdte; aci d

. , tert- .
oS e LG 2 R 3P e PRl i piazol-(52)-
yljdeheﬁmthﬂ}qmn@l&ne_gocﬂvb cAd:nol i ne- 3- car boni t r| | e;
4- et hoxy- 6- [ 4- oxo- 21&’ ng 2- phenyl - cycl opropyl ami n
Q) Qqu 9%5? ~pxyp-(( 28)-2-p enyl—cycloPropylam1no)-4 ~thiazol-(57)-

o 3 PG ARl opr opy i no

D Meﬂhaxﬁ&izﬁﬁ)m 2-((1R,25)- 2-phenylﬂcyclopr0pylammo)—4I-I thiazol-(5Z)-

yl%#e' denm&n % | 1 noI | }iyfcca%{ )Irlces?e%l d
4- gpHhoxy- 6- [4 0XO- 2 ((I R, 2S) - 2- phenyl - cycl opr opyl am n
0) - 4H-t hi azol - (52) -
syl |41@ﬂ€0¥%’1' Hjm@u?-f(élﬂ ﬁ&)-a-ﬁwm@wt]loyrapylammo)-4H—th1azol—(5Z)~

15 - Yh% A RS G Toer ol kvl ene.  29.
The conpound of claim 28 wherein 20 R3 is cyan,

- Z ORIl o - NH CH2CH2 N\
- 26, ( e comipoun oFglaim 22 whérein

i R4 is -O(CHzCHzo)rRln 01‘-—-R12“R.14, and
R3 is

Ri1s
-ﬁ-(NH-CHZCHz)x-N

20 3 o Ri6  wherein
X, V> Rio, Rig, Rug, Ry5 and Rye 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-guinoline-3-carbonitrile;
25 . 62 ammo-4—oxo—4H-th1azol~(5Z)—y11denemethy1]-4—[2 ~(2-methoxy-ethoxy)-
ethoxy]-quinoline-3-carbonitrile;



Rls 0 Oand R4 is -Q(CH2CH20 y-R o, or -R12-R 4, and
Ri o, R12, R14, R31, R15 and R16 have the
Wﬁ’ezggﬁ/‘??@%zsgl ven in claim1. 25 30. The conpouR§TEP2005/006806
claim?29 wherein R2 is phenyl i5gperfluro | ower alkyl
substituted phenyl or halo substituted phenyl. 31. The
corrpound of claim1l wherein said corrpound i s selected

frome J@r@wﬁ»ﬁroxecﬂ&l{%mﬂ@on@mm pyddino2ygethyl}-amino]-4H-

t}@%@% %P%g%ﬁggﬁggrgg%ﬂl aélﬁ?élﬁl V13§ n%\tfnﬂ?fo) 4- 0x0-4H-thia

zol 4¢{f2)2~amino-4-oxo- 4H—ﬂnazol (5Z)-y11denemethyl] 3-cyano-quinolin-4-

_'ylﬁgdsﬁ)eggné Ji—(@rb hoxgi% Bgltjl[rég ?r’ car boxyl ic acid
)y é-—[@ U-'ai %%(20455?%gﬁ?%%%%¥ %% Reé'l%ug %YlOXY)"

yl i denemet hyl']
gunoline-3 ~carbomtrﬂe

g iw%%%%c{ %( ch))cloproi%‘rllram;l}ﬁo-d,%;tggp Wl f‘s%n oﬁ&eﬂe%)l(ethyl]—

. qﬁhbﬁﬂx@m}(.lg]i peridineli-eaboxgiad f9akériteyl ester;

10

((2- hydr oxy- 2- | ‘am nQ) 0x0- 4H

tréggé%’c P W@n@smﬁheg&oﬁhée@e@aﬁy&m(ﬁp@

E:ylmﬁazﬁg%éﬁb?ém&hyl - phenyl - et hyl am no) - 4- oxo- 4

Lyl |Aﬁ-m&thekyﬁékl]4-4xmt—¢(mR;2&]m~phbnﬂecﬁiﬂlﬂ’0P?}&!ﬂumm-@H—dhmzol-(sZ)- '

--Y@ﬁl%ﬂ;ﬁ%%ﬁé@?@k&%ﬁﬂm%ol (52)-y!i denenet.

20

hy'in{’ethg 23-6-[4-0%0- 2—((15&,28)-2— PF%-‘Q‘%’CI?EBB%I P)-4H-th1azol~(5Z)—

oxy- et’'hoxy) - et hoXy] - qui n

yhéep@naér)ﬂ]-qmlmrmaﬂ:whc 4kl diinzebylapEidy; gaiuii denenet h

3 e T e R Y R R D i Wispol-(52)-

: yhdenherhﬁ’&)ﬁ] ~quinoline-3-carboxylic acid (2-dimethylamino-ethyl)-amide.

28, - The qompound of claim 20 wherein X is hydroxyl-lower alkylene.

29.  The compound of claim 28 wherein

Rj is cyano,
-(CHZ)Z“H:HORI 1 or /R1s
-C-{NH-CH,CH),-N
R
0 o ' ,and

R4 is -O(CHzCHzo)y‘R:[o,Or ““R;[z"‘Rm, and
X, ¥s Rao, Raz, Rag, Rus, Rys and Rye have the meanings given in
claim 1.

30. 'The coirnpound 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



yl i denenet hyl ] - 4- net hoxy- qui nol i ne- 3-car boxylic acid
am de. 32. The conpound of claim20 wherein X is | ower
WA 2006/¢2828 33. The conpound of clai m 32 wher ei RCREP2005/006306
phenyl, hal ophenyl, perfuro | eyer 20 al kyl phenyl.
34. The conpound of claim 33 erein R3 is cyan,
or I C(NWHzZCH2)1-N/ R15 11\ 0 o R16

agdﬁ [224(11}2-11):(@%-12@)@:}@eﬂl}dﬁm&lﬁbﬁﬁ-@}@ﬂﬁﬁﬂh%l—(m
R 6 t
VeBhe by b Riondi- S B R RTR
wh 2 6
o R A D

R4 is -
eq%e 24~mqthlomnum1ms- aehaxylisacitbani ngs gl ven

5 Ih(re]t roa -|6 6[2r5 %_2_ E?I&ﬁ@gﬂ%%%gn an&§ yge ﬁﬁu'aéol-(sZ)—
oo ylidenenmethel] eptinoline-37carboriteiteypound of cl ai m 32 V\/ner ei n
10 Egethoxy-é -I2-(2-hydroxy-2-phenyl-ethylamino)-4-oxo-4H-thiazol-(5Z)-
ylidenemethylj-quinoline-g-carbonitrile;
6~ [2—((R)-1~hydroxymeﬂlyl-z-phenyl—ethylammo) -4~0x0-4H-thiazol-(57)-
10 - ylidenemethyl]-4-methoxy-quinoline-3-carboxylic acid amide;
- 6-[2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-[ 2-(2-
-methoxy-ethoxy)-ethoxy]-quinoline-g-carbonitrile; -
6—[2-tert—butylamino-4-0x0-4H-thiazol—(5Z)-—flidenemethyl]q—ethoxy—

quinoline-3-carbonitrile; and
15 . 6-[2-(R)- 2~hydroxy—1—pheny1—ethy1am1no)—4—0xo—4H-t}nazol~(5Z)—
ylidenemethyl]-4-methoxy-quinoline-g-carboxylic acid amide.

- 32. The compound of claim 20 wherein X is lower alkylene.

- 83.  The compound of claim 32 wherein R.' is phenyl, halophenyl, perfluro lower

20  alkyl phenyl.

34. The compound of claim 33 wherein

Ry is cyano,
~(CH,),-ORy; ot Res
(Cia)e ﬁ 1 -C-(NH-CHZCHz)x-N/
0 0 Rie , and

R4 is -O(CHchzo)quo or —Rlz"R.14, and

25 X, ¥, % Rao, Ru, Ria , Ry, Rys and Rye have the meanings given in

claim 1.

35. The compound of claim 33 wherein



R5 P16' p R7' and O is a heteroaromatic ring

containing one or two nitrogen atons as the only
Wik086/00282%0m and RS, R6' and R7 have the nmeani gEP2005/006806
given in claim11. 15 38. TheR%ggrpound of claim 37

wherein R3 is cyano, CH OR 2)i 11 or
il-(NHCHRCH2)CN\ 0 0 Res - - - -- -------- WO

2006/ 002828 {sEP2005/ 006806 157 R4 is - CH2CH20

-R10, lower alkyl and cyclo | ower alkyl or -Rl12-R14,

and x, vy, z, Ro, R12, Rl4, K15 and R16 have the

nmeani ngs gi veltei im1l. 39. The conpound of claim
38 wherein said romatic ring contains one or 5
two nitrogen at o the only heteroatons. 40. The

conpound of cla¥m 38 wherein said heteroaromatic ring
contains a sulfur and nitrogen atom as the

hef eroat ons. 41. nd of clai.n 32 ereni R
“is R5 .' R6 10&# ‘ﬁl@é&ﬁi&ljr 10 OT — 12“@4, an
K, ¥, Rio, Riz, Rus,Rey and Rig have the meanings given in claim 1.

5 386. Thecompound of claim 35 wherein

)

- is heteroamatic ring containing nitrogen and oxygen as the

heteroatoms.
37.  The compound of claim 32 wherein

10 R.'is

, and

(@ is a heteroaromatic ring containing one or two nitrogen atoms
as the only hetero atom and Ry, Rs' and R’ have the meanings

given in claim 1.
15 38. The compound of claim g7 wherein

R; is cyano,

" Ris
-(CHz)z ﬁ ORH or .C_(NH—CH20H2)x“N/

8 .R':s



the ring (c) is a heterocycloal kyl ring. 42. The
conpound of claim4l wherein R3 is cyano, R15 -(CHDZ
WOQRG/002828 | - (NH CH2CH2) x-N\ 0 0 Rls 15 R4 i s PCI/EP2005/006806
-Q(CH2CH20 y- R o, | ower al kyl 1§7nd cyclo |l ower alkyl,
or R 2-R14, and x, y, z, Ro,"Ru, R12, R14, Ru and
R16 have the neanings given in claiml. 43. The
conmpound of - ck2isMOICHMIBTO)XRi5 16WELalRy] arkd Bdle1dvesedlkyl or
al kyl ene. WO 2 02%02828 2P()#/ é%ZOOSI 006806 l;jyﬁidSS 44.
The conpound dh=®aid®d43 wherein the ring (c) which
constitutes R2' is a heteroaromatic ring containing
one or two ni aho a I : : :
45. The conpo%ﬁ’gg’ggthgfn%ﬁ%s grlgl?n &gﬁi&gﬁ%}? g%ﬁgp given in claim 1.
-(CH2)z OR,, or CG(NHCH2ZCH2)x-NR1I5 VI I 50 0 R16
3%4 i The opoppard Of glaings 8 whersin shid/heterohroywitic tingeontains one or
lkyl, or., R12 -R 4 .and x, .Y, Z R o, Ru, R12, R 4,
t@%&?ﬁ@@%@?ﬁﬁ?ﬁ@%ﬁ%ﬁ‘?@gmﬁr ven in claim1l1. 10
46. The conpound of claim7 wherein R4 is -R 2-R34,
- 40Mhergh@compound of claim.38 wherein said heteroaromatic ring contains a sulfur

and nitrogen atom as the heteroatoms.
~41.  The compound of claim 32 whereni

RQ’ is

Rs

,and

the ring ® is a heterocycloalkyl ring.
42,  The compound of claim 41 wherein

R is cyano,

Ris
-(CHg)z‘ﬁ‘ORII or ~G-(NH-CHCHZ)-N <

R
5 16

R, is -O(CH2CH20)y-Ruo, lower alkyl and cyclo lower alkyl, or
'—R12“"R14, and

X, ¥, Z, Rao, Rus, Riz, Rag, Ris and Ryshave the meanings given in

claim 1.

48. The compound of claim 20 where X is mono or dihalo-lower alkylene.



10

15

20

R, 2 is 0, and R14 has the neaning given in claim1.

47. The conpound of claim 46 wherein R14 is al kyl. 48.
wohsogmppeund of cl aim 47 wherein said conmpoungcirgEridns/ 06806

6- [ 2- am no- 4- oxo- 4H-t hi azol -(ﬁg&-yl i denenet hyl ]-4-etho

Xy] - qui nol i ne-3- carbonitrile;

6-[ 2- am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] - 4-i sop

I e g it B s

hetsrpayoropidx ying cootajuingodniae: Srocaittngentatoins;as the only hetero atom .
6-[ 2- am no- 4- oxo-4H-t hi azol - (52) -yl i denenet hyl ] - 4-i sob

t ox [ i ne carhboni-tri.le;
T 2@%%8@%&‘&%&%%?‘2%@?@2) _yli denenet hyl ] - 4- (2, 2
- di met hyl - propoxy) - qui noline-3-carbonitrile; W
2006/ 002828 PRJid&aha@05/ 006806 159
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] - 4-but o
Xy-qui nol i ne-3- carbonitrile; )/y$
6-[ 2-cycl oprop; ] Xgs 4H-t hi azol - (5Z 5denenet
hyl ]-4-et h0xy-¥%lgpﬁ |P§_éf3?rca HHiGhlGHe )y '
. 6-[2-cycl opropyl anmi yo- 4- oxo- 4+t hi azol - (52)
-yl i denenet hyl ] -4-i sgpropoxy- gui nol i ne- 3- carBonitrile;
6- [ 2- cycl opr opyl am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet
hyl]-4-(1-ethyl - propoxy)-quinoline-3-carbonitrile;
6-[ 2--cycl opr cRyisa@(GBECTR0)-Rib, towez skyl 2] eydlo dewerslkyl, or
hyl ] -4-isobutoxy- 1o quinoline-3-carbonitrile;
6- [ 2- cycl opr opy!l am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet
hyI ] - 4- ( 2, 2- ‘%2‘%{2‘4, and
di met hyl - pr opoxy) - qui nol i ne-3-carbonitrile, and
: . %,V, Z, Raio, Rus, Riz, Rug, Ris and Ry have the meanings given in

claim 1.
 46.  The compound of claim 7 wherein
R;is —Ri2-Ruy, wherein

Riz is O, and Ry, has the meaning given in claim 1.

~ 47.  'The compound of claim 46 wherein Ri4is alkyl.

48. The compound of claim 47 wherein said compound is

6-[2-amino-4-ox0-4H-thiazol-(57) -ylidenemethyl]-4-ethoxy]-quinoline-3-
carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropoxy-quinoline-g-
carbonitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyil-4-(1-ethyl-propoxy)-
quinoline-3-carbomnitrile;
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isobutoxy-quinoline-3-
carbonitrile; '
6-[2-amino-4-o0xo0-4H-thiazol-(57)-ylidenemethyl}-4-(2,2-dimethyl-propoxy)-

quinoline-g-carbonitrile;



6- [ 2- cycl opr opyl am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet
hyl ] -4-(tetrahydro-
wp\2o@a004s2g| oxy) - qui nol i ne-3-carbonitrile. 15 48cTHre0os/006s06
compound of claim7 wherein %i s -R 2-R 4; wherein
R12 is S; and R 14 has the nmeaning given in claiml.
50. The conpound of claim49 wherein R14 is alkyl. 20

51. 6lleanoipauath-Qi-chiardl BT) Wiidertm 8 i anmpay-pkinsline-3-
6-[2;%no4oxo 4H-t hi az S%ZJ'SMZ‘ ylldg%*enethyl] 4tent 3
¢ 5f anyl - qU| nol i ne- 3-car bon| trile; :

rop |2H%YPBRy?- qui nollﬂ?g&% caré%md?z?%aggéﬂ%ﬂﬂf*&%xy“

gei] Fe-nar-lmmbrdeﬂl—l-t hi azol - (52) yl i denemet hyl ] -4-i sop
5 - rop ;f% &fq% RP¥: 5 noukr(])?m? Eri)lh}ghdenerr.ﬁ)etﬁnﬂ—4~130prop0xy—

qﬁm[oﬁ 8- Bﬁb‘bn%aeAHt hi azol - (5Z) yl i denenet hyl ] - 4-buty
| sul fanyl - qui no ine- 3-carbonitrile;

6- [@{2nyelopropmleming yhoxe ¢ F- ﬂazad;(BZMénaemﬂ}ylMe&mthYb

P@%&ﬁgﬁiﬁ’%&%ﬁéﬂ) 3 carbonitrile; WO 2006/ 002828
. 6- [6-[amynmp40 lanﬂﬂotMﬁ@QiH-&Eﬁ)zﬁb‘(SﬁeﬁﬁmméﬂlYH—mumX%
qlénpﬁlfan qui ngl i ne- 3-carbonitrile and

- 10 uendréagba ’4H-t hi azol - (52) -yl i denenet hyl ] - 4-i sob
ut yk syl ip { RS
cons JarEbrop o REsc-ARERRAI (7 SicepnefiA-4-(a.2
diowithyluprdpokyk-hainolhi-gherinitkle] and onpound i s
6-{2-cyclopropylamino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl-4~(tetrahydro-
- pyran-4-yloxy)-quinoline-3-carbonitrile.
15

49. The compound of claim 7 wherein
R, is —Rua-Ryy; wherein
Riz 18 S; and Ry, has the meaning given in claim 1.
50. The compound of claim 49 wherein Ry, is alkyl.
20 51 The compound of claim 506 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;
25 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-isopropylsulfanyl-
quinoline-3—caibonitrile ; compound with methanesulfonic acid;
6-[2~-amino-4-oxo-4H-thiazol-(57)-ylidenemethyl-4-butylsulfanyl-quinoline-
3-carbonitrile;
6-{2-amino-4-ox0-4H-thiazol-(5Z)-ylidenemethyl}-4-ethylsulfanyl-quinoline-
30  3-carbonitrile;
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20

25

6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-i sob
utyl - qui nol i ne-3- carbonitrrile; 10
wWO6-20@/mp8280- 4- 0X0- 4H-t hi azol - (52) - yl i denenet hy p{T4P2005/006806
but yl - qui nol i ne-3- carbonitrilze;
6- [ 2- am no- 4- oxo-4H-t hi azol - ( -yl i denenet hyl ] - 4- hexy
| - qui noline-3- carbonitrile;
6-[ B4 8%Q- Akl (Afdenéhd inoline-
J _%E%Jr?gfllﬁigedf %3%8 fé‘ﬁg%fréggﬁﬁzr)i ﬁ@eﬂ%ﬂ&ﬁ?ﬁ%&ﬁ&h}hﬂﬁ%ﬁ%umﬁlme
3&aflondtrileand- oxo- 4H-t hi azol - (52) -yl i denenet hyl | - 4- pent

L i nol i ne. 3. e _
! B et o) b2y 1B ey matliadahirapyt
qitinoligbnetirbengrilear bonitrile. 20 54. The conpound of
claim7 wherein R4 is RR7 ' (R12)k R18 , and the

ring R Rl12, Rte, Res and k have the neanings given in

‘52| ai bhe compeusd of Thimcowhermd Rafis alkil.m 54 wherein k=o.

56. The conpound of claim55 wherein the ring Ris

S S onid o SR AR 530

6- [ 2- ami no- 4- oxo- 4Ht hi azol - (52) -yl'i denenet hyl ] - 4-cycl
opr G gtamimionpioxnes H-thiznob g7 )-ylidenersethyThe-isamipliquinofine-3- -

ai.n.y wherein said conpound is
ca%om@ﬂe; al

. 6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-butyl-quinoline-3-
carbonitrile;
6—[2-amixio-4—0xo—4H -thiazol-(5Z)-ylidenemethyl]-4-hexyl-quinoline-3-
carbonitrile;
6—[2—am.ino—4—oxc;—4H -thiazol-(5Z)-ylidenemethyl]-4-propyl-quinoline-3-
carbonitrile; |
6-[2-amino-4-oxo-4H-thiazol-(57)-ylidenemethyl]-4-pentyl-quinoline-3-
carbonitrile; and
6-[2-amino-4-oxo-4H-thiazol-(5Z)-ylidenemethyl]-4-methyl-quinoline-3-

carbonitrile.

54. The compound of claim 7 wherein
R,is
R17
(R12)k“
Rig ,and
the ring R, Ry, Riy, Ris and k have the meanings given in claim 1.
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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6-[2-(2,2-di fluoro-2-pyridin-2-yl-ethylam no)-4-oxo-4H
wotzneczmed2s ( 52) - PCT/EP2005/006806

yl'i denenet hyl | - 4- et hoxy- qui nglgi ne- 3-carbonitrile;

4- et hoxy- 6-[ 4- oxo- 2-[ (tetrahydro- pyran-4-yl net hyl ) - am

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

34/' 'ﬁﬂ%ﬁ%ﬁ%&zﬁeLaﬂ%iaasr-%mnmwﬂathﬂ]-4~cyc10propy1-qumolme—3—

et hoxy

cacbonitedlel - 1- yI - et hyl ami no) - 4- oxo- 4Ht hi azol - (52)- io

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

4- et hoxy- 6-[ 4-oxo-2-[ (pyridin-2-yl nethyl)-am no]-4Ei -t

58 azile ddnpound bfldatne therkinusid obinpeudddar boni tril e;

4- ethoxy 6- [ 4- oxo- 2- [(py| zni i di n-2-yl met hyl') - am no] - 4H
B0 2 ftholo b pnidin AVl oo AR (Y-

'_jY“?fof%gg%?w‘?&ﬁﬁmﬂﬁm@ S b 117 L

2- Y2e xwﬁﬂér-oxmmfﬁwt)‘a dawmmm—yhn@ ﬂ)ﬂmﬂwﬁlt@@ol»(sn

'Ylgﬁe}le’a’&&’?{] Xazlg‘l)lﬁﬁ]ﬂr?gﬁon(lg)ﬁeyl i dene] -t hi azol - 4- one;

5 (ga-dzzmhﬁaﬁdlupypembwminme#—bxbam—mhjagél-w&:)-4
| azo
ylgﬂenamcfﬂné lﬁlﬂ"ﬁ‘@ﬂm@n’@ﬂ@ar bonitrile; and

. az%@fﬁé&sf 6“34« R e e

-ylﬁ@nelﬂ&dlﬂ]}qnmﬁlﬂleas -catleonitiilesel ect ed from the group

Rt La-ces-Towimiding BnebnDraninglr4F hizol-(59-

ylﬁeﬁgfu%ghnsg?%i Iféﬁ%ﬁ-% (;:alr I?]Oen ﬂérﬂg arbonitrile;

4- et-ethoryes[2-R)24 i(mamxwkupﬂwﬂwan@n%ﬂ%mg?dz{ﬁb

| y]ﬁ‘;]éflikt h@?ﬁf@#ﬁ%ﬁ&ﬂ‘ﬁ@lgﬂgar bonitrile;

6- [§~[(aEQg—ﬂuBbﬁipﬂéMﬂ?lehmlrlaﬁrlﬁ@]t—m[h{nxmmhmguﬁg—meﬁwboxazol-zw

H-t hi azol
IlT wﬁ‘lm}emm@ﬁyd%@@hlwlﬁbppﬁe 3-carbonitrile;
o £ ebiBey2 Py o0es ahoRNBRMIF LRI ARAOK 2 4@ frrditid o 457)-

yhyllendml&ﬂlyd]—t])amolma-gﬂ:mmmﬂeqamdlol i ne-3-carbonitrile;
4—ethoxy—6-[4~oxo—\2—[(tblazol- 2-yhmethyl)-amino]-4H-thiazol-(5Z)-

ylidenemethyl]-quinoline-3-carbonitrile.

59. The compound of claim 1 selected from the group consisting of

4~ethoxy—6~[2—((8)_~2~hydroxy-2—phenyl-ethylamino)*4-0X0-4.H~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 —memyl—propylannno)~4—oxo—4H»t]:nazoI—(5Z)-
ylidenemethyl]-4-isopropoxy-quinoline-3-carbonitrile;

6—[2-(R)-2—hydmxy~1-phenyl'uethylamino)-4-0X0~4H—thiazol—(52)~

ylidenemethyl}-4-isopropoxy-quinoline-3-carbonitrile;
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35

WD 2006/ 002828 PCT/ EP2005/ 006806 162
6- [ 2- am no- 4- oxo- 4H-t hi azol - (52) -yl i denenet hyl | - 4-(z, 2
W022006/00&$280r 0- et hoxy) - qui nol i ne-3-carboni tri |l @CT/EP2005/006806
6-[2-(2, 3- dlhydro)y propyl am p&) - 4- oxo- 4Kt hi azol - (52)
-yl i denenet hyl ] -
|sopropylsulfanyl gui nol i ne-3-carbonitrile. 5
62[6t’~‘[§1fﬁﬂi§1| '044—‘2)2&9 =4prth bz (A7) (yATdenehi BB 3| d-téfledrolethoxy)-
rifluoro-
Hﬂélhoxy) qU|noI|ne 3-carbonitrile;

ydr §) [%/n’{:)i]g pdéxl g%%?(g}rﬁ ?;i}]&]a qui nof_l ne- %‘@gﬁﬁom t(EZ:)Jg,hﬁ %h%yl]—;;—

- is6ptabydsnlfiaryd-qukito lﬁt&g%ﬂz&imﬁlﬁZ) yl i denenet hyl]-4-[3-(

tent - but yl - di net hy

S | Bl R sy R R A dens ety b Ganp i ifgro-s-
tr%orgﬁfetﬁgp'@t?n%ﬁg) -§lirfoliHe-cadRinpetied fromthe group -

consistin

4 |6€[|2Faxpﬂxy4€0§{04455<ﬂ1123q1((55)“&hﬁelmemeﬂiﬂkﬁ(ﬁI—l’}thWKY‘ro]
&éﬂ%ﬁ% )ﬁ%ﬂ%ﬁﬂ?‘ﬁaﬁff%ﬂ%’"&%@ﬁ% trile;

‘ 6 [6—[@Qaﬂiiftﬂi—axdﬁcd-wﬂﬁﬁiﬂ%zpyhd@ﬁémkﬂiﬂ}ﬂ@)[y(f@mdmﬁyl—ﬂlmethyl—

h| azol - (52) -

Hempsopyisnlianyld-quingliey s warkRitale. 3- car bonitril e;
6 [2 hydr azi ne- 4- oxo- 4H-t hi azol - (52Z) -yl i denenet hyl ] - 4-

ﬁi%t‘é%ﬁﬂpeﬁ?‘% Oﬁs’ﬁ@&eéﬂﬁ‘?ﬁ%’ﬁﬂf’%‘tﬂ%ﬁ%ﬁ consisting of g,
rneti h- I | d i.a L i (57)-
L [ istRTRRoYy eritgpt %%ﬂ{ﬁm hbameinnr4E4binek

‘ ylmengﬂiemﬁg ’Eﬁ;ilg?(l(l)ﬁe};éfl%?béﬁi‘t

amn

thiazol - (52)-ylidenenmeth %114 pyri
d| rﬁ—ja;(ﬁ-hﬂdmﬁyﬂrﬂar&‘oxweﬂaﬂfﬁthylamme 4c<amqo iqralH{52)-
acetic agci

Yhﬁ‘%’a g{ﬁ%& IR RS- (ﬁ‘lmf)lfngt% 83’3‘}’05“%% anesul f onyl - qu
| N0gI[B-HdrhinGeL-Bxo B -t dze B (54)- jﬂtdeﬁmhetﬁyﬂ%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-(57)-ylidenemethyll-4-pyridin-3-yl-quinoline-3-
carbonitrile; compound with trifluoro-acetic acid;
2-ayclopropylamino-5-[1-(4-ethoxy-3-methanesulfonyl-quinolin-6-yl)-meth-
(Z)-ylidene]-thiazol-4-one;
2-amino-5- [1—(4-ethoxy~3-methanesulfonyl—qmnolm— -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)-
guinoline-3-carboniirile;
4-butoxy-6-[2- cyclopropylammo—4—oxo~4H—th1azol—(5Z)-yhdenemethyl]-

guinoline-g-carbonitrile; and



2-am no-5-[1i - (4-ethoxy-3-net hanesul f onyl - qui nol i n- 6-yl
)-nmeth-(2)-ylidene)- thiazol-4-one; 30

WO-2p@/@es20- 4- oxo- 4H-t hi azol - (52) - yl i denenet hy lpL14ep¢dosinossoe
rahydr o- pyran-4- yl oxy)-qui nohgae- 3-carbonitrile;
6- [ 2- am no- 4- oxo-4H-t hi azol - (5Z) -yl i denenet hyl ] -4-(2-m
et hoxy- et hoxy)- quinoline-3-carbonitrile;

4- bmzmgycﬁemrbpglmmmmaw@mobxgz%ﬁmmmaﬂxyuszxemethoxy-

% G P e BRI P006806 63

6-[ 2- cycl opr opyl am no- 4- oxo- 4H-t hi azol - (52) -yl i denenet
hyl ] -4-(2-met hoxy- ethoxy)-quinoline-3-carbonitrile. .
681. Amooesder tlmmnafamm%dhamnmound@ of deppuladsacgprding to

ccording to 5 claiml1, whereby a) a
5 d@%ﬁ%ﬁ’ﬁ&‘%ﬁ’formaHom NR3 (n 10 is reacted
vvithacorrpoundoforrruIaIII-ASNOS(IIIA) 15

gi ve the conpound of formula IV Szz:z:<N O S R4
a) a compound of formula I

~3 R4

N .= R, an

10
is reacted with a compound o formula ITT-A

Sii/v,()

‘15 o give the compound of formula IV

(III-A),

3 §<N O

ST

\R4

N =
_ R3(I\f),and

b) said compound of formula IV is further reacted to give the compound of formula V

20



N (1V), and b) said conmpound of formula IV is further
YVOL0064092828 gi ve the conpound of forrmula V 20 ME/EP2005/006806
2006/ 002828 164 PCT/ EP2005/ 00686 N O S---</ S\ R4

N R3 (V), and c) said conpound of fornula V is further
reacted in the presence of a conmpound of formnula Vi

%NH2 (~(7M | | to\give --/ @spective compound of
formula |- which can, f desired, be turned into a
pharmaceutically accept akl-eisalt; wherein 9% R3 and

R4 have the neanings given ivclaimi. 62. A

phar maceuti cal conposition, cpntaining at | east

one- conmpound of formula I ec@rding to claimi

toget her with pharmaceutica jccept abl e adj uvants.

63. The pharmaceutical conpQ on agcording to claim

62 for the treatnent or contfhol ™ ncer. 64. The
pharmaceuti cal conposition agg¢ordjjng to claim62 for

the treatment or control of sohA t ng&) iB(FV\D

2006/ 002828 PCT/ EP2005/ 006806 165 »an

¢) said compound of formula V is further reacted in the presence of a compound of
formula VI

Ry-NH
(VD,
to give the respective compound of formula I which can,
d) if desired, be turned into-a pharmaceutically acceptable salt; wherein

Ri, Rz 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 aceeptable adjuvants.

63. Thepharmaceutical 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 conpound of fornmula |I according to
claiml in the manufacture of nedicanents for the
treatment or control of cancer. 66. The use of a
conpound of fornmula |I according to claiml in the
manuf acture of nedicanents for the treatnent or
control of solid tunors.

WO 2006/002828 PCT/EP2005/006806
165

65.  The use of a compound of formula I according to claim 1 in the manufacture of

medicaments for the treatment or control of cancer.

.66.  '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.

wkk Rk




